1 SOLDER POWDER- CLEANI NG AGENT AND METHOD FOR MAKI NG SOCLDER POADER
BACKGROUND OF THE | NVENTI ON 5Fi el d of the Invention [0001] The
present invention relates to a sol der powder-cl eani ng agent and a

nmet hod for naking sol der powder. 10Desctiption of Related Art [0002]
As conventlonal nmet hods_f or_naki ng sol der powders, as atom zation
met hod hasSE&&ER RO WRERSGFRAMNEGGENS EH@E@ MAKAY G HPEDER
net hod, the concentration of a gas portion, for exanple, oxygen
concentration and carbon concentr at i BOWDER 15powders is | ow and, in
particular, no particular problenms occur with regard to cl eani ng of
the powders after the powder formation. However, recently, nethods
for maki ng sol der powders such as a water atom zation nethod, a

preparation-in-oil method pyd kgggﬁﬁﬂqbggpqﬁj Q@QQ@QﬁNhave becone

diversified, in addition to the gas atom zation nethod, w th denands

for snaller rticle size and higher yields (see Japanese
Unexagsnegegggg I%ﬁ?‘l%atlon First publication No. H2-118003,

Japanese @fXjﬁined Pat ent Application, First publication No.
2000- 3281 apanese Unexam ned Patent Application, First
publication No. 2004-18890, PCT International Publication No.

W2006/ 95417, JApanssent riesntion redatePatassoldeAppiileredl ¢aming Fgentsand a method
publication No. H3-230894, Japanese Unexam ned Patent 25Applicati on,
Fi rst publéranikingnsdider pd0@dar. 166007, and Japanese Unexani ned Patent 2
Application, First publication No. 2003-268418). In particular, for
powders made using oil, the powders are extracted by introducing a
cl eaning step after the powders are fornmed as disclosed in Japanese

Unexaﬁhne%egggﬁghgﬁggbk%ﬁ&hon First publication No. H3-230894,

Japanese Unex ent Application, First publication No.
52003- 166&%] and Japanese Unexam ned Patent Application, First
publi cati 268418. When sol der powders made fromthis
preparation-in-oil nmethod or the |ike are cleaned, a Freon series
subst ance, met h{s cemyeationsd mathadstprempkirg solder nonvderse a gas atpwirasiaR aldtod
unfriendly substances, have been used as a cleaning agent in order to
10i npr ovehasieeen itlezambinsteessn. of Fax tbopaleders forhad esingithierethodr the enhdeptration
t here has been a

of a gas portion, for example, oxygen concentration and carbon concentration, in

15  powders is low and, in particular, no particular problems occur with regard to cleaning of

the powders after the powder formation.

However, recently, methods for making solder powders such as a water
atomization method, a preparation-in-oil method and a wet reduction method have
become diversified, in addition to the gas atomization method, with demands for smaller

20  particle size and higher yields (see Japanese Unexamined Patent Application, First
publication No. H2-118003, Japanese Unexamined Patent Application, First publication
No. 2000-328112, Japanese Unexamined Patent Application, First publication No.
2004-18890, PCT International Publication No. W02006/95417, Japanese Unexamined
Patent Application, First publication No. H3-230894, Japanese Unexamined Patent

25  Application, First publication No. 2003-166007, and Japanese Unexamined Patent



novenent toward refraining fromthe use of a environnmental ly
unfriendly substances such as a Freon series substance, nethyl
chloroformor the like in consideration,of the environnent, and
highly volatile and highly sol uble orga%ic sol vents have been used as
al ternati vesy; 0 ] ot I ¢ N J }

Aol 1 cat i o EHRey o lon N B0 Y 208 By PR or R PRRLAS RO
agent s inclugdin etrol.eu ased di um.such as sql i ne, ., kerosene
of “The 1100 ey BeR ! St e e Bk B 2 he Bisiar TR
xyl ene, or the like, a chlaorine-based nmedi umsuch as .

tri chl or o8 APFleRed indapanssol BetaryinehRatenidamiieionn Bise publisasion No.
tetrachloride or the |like, a hydrocarbon-based nedi um such as

met hanol , FS-h86H, Japausse binaxashined Patant Appieaticy, FirkgpiblikationMpanese
Unexam ned Patent Application, First publication No. 2003-166007

di scl oSes 2036600, aid Jdphedse Wnek anined §aRFEAbpIRUGS, Firseputticadseliat e i s
used and powders are inmmersed therein and are vacuumdried after
repeati ngogeg@nt ati on. Al so, Japanese Unexam ned Pat ent

25Application, First publication No. 2003-166007 di scl oses acet one,
met hyl ethyl ke , | uene, xvl ene,. ethyl .acetat

butyl acetate, cyc o ﬁledggﬁ(g‘%eﬁgﬁﬁgé %Oﬁ’let?usi pﬁeﬁéaﬁ}opi—lgho@\éetho& 6t fheTike are
sem - aqueous- bas cl eani ng agents of glycol ether type, a

wat er - sol ﬁ%ﬁ%ﬁ@&ﬁ%sepﬁﬁg’%ﬁ%me&w \9@:9{0%%855166\&96‘%’%@1%@@ ype, a
petrol eum based sol vent type, non-aqueous-based cl eaning agents of a
hydr ocar b&pviFasesatalyauviiengagidstantesohangibesn psedaes faickeabingengent in order to

i sopar af fi n-based, napht hene-based, or aronatic-based), al cohol -based
cl eanithg agemis the Semiiogsslof alscldhodurfaet.haiowewr, rebutlly) thee,has been a
silicone-based cl eaning agents, fluorine-based cleaning agents,

chl ori ne- baseshesd toFaidG AR Som BiOMWNE 2 RASRShRLRAN G]ﬁ%ié&ﬁ?%ﬁ)s%cé§19
i ke. 10SUMVARY OF THE | NVENTI ON Probl ens to be Sol'ved by the

| nventi on S,L&?%Aa] Frls%{‘&‘é{%& sutfsl 201y ?&iséhﬂﬂ%@hg%? iy 'M%@ﬁﬁde‘f%‘&‘(ﬁﬁeﬁf the

probl ens In at the eanl 1 ness ol a powiaer Is not | nprove

pr epar ati Qn-.i n- oi h il.is,adhere 5 to the powder surfac

B e ponsdyiotRist R bIRRY yHotinshe B ST eictekann B dts pechs s e
melting pojnt of solder; therefore, the oil conponent, especially
carbon, t&Hd824\ESr enmi n even after cleaning. Al so, the tendency is
even ?reater when the particle size becones smaller since the

speci t¥ ¢ §W0Bhce area of the powder increases. Therefore, an

i nprovenent of cleanliness by reinforcing a powder-cleaning step has

been required. B6dexapie, paiaaede (exaniitdPates 8 bpledioaiwe publication No.
descriptions with regard to detailed conditions of a cleaning step

vere i nsutBiriogod JRBMsdsNeEaRindelBnE dxSdih %‘ a ?’F‘t’r&@ul{llﬁséd 1%@&111@19&&1@19 gots

descri bed above did not have a sufficien eani ng effect and paste

viscosity aft _ re.kneaded and th
b ot r op ol LRSS oARUHRE By AR cd B LRl REE Do R b Splurnsy of
powder s was, poor _dut.i n efl oyw and had 25adverse effects on the
vari at i on§§1ie‘ﬁe’t5’ﬂ FHSHH@ gﬁ{‘IOHPe':eIBSi‘ NGRER SHPPES té‘élhlPH"”’ébyﬁ?qepp%rﬂﬂlﬁfoe@yleﬂﬂ
met hod.

20  chlorothene, carbon tetrachloride or the like, a hydrocarbon-based medium such as

methanol, ethanol, isopropanol or the like, or the like. Japanese Unexamined Patent
Application, First publication No. 2003-166007 discloses a method in which a cleaning
agent such as ethyl acetate is used and powders are immersed therein and are
vacuum-dried after repeating decantation.  Also, Japanese Unexamined Patent

25  Application, First publication No. 2003-166007 discloses acetone, methyl ethyl ketone,



[ 0005] The present invention has been made in view of the
above-descri bed problens and an object of the invention is to provide
a cleaning agent which is suitable for 35 powders forned by
preparation using |iquid nethods such as a preparation-in-oil nethod

and to nakensakdeluchPOWIRME, dthilchb@hheyeaBlatd)@58oR%akdI8r the like, in addition
preparation-in-oi |l method or the |ike using the cleani ng agent. Means

e R e e L

adheres, and if cleani is insufficient,. carbon remains on the
surface a &’Ptfhglésf?i‘.'enﬁ' ﬁ&’e &'BEEnYy F’eaa%eé’?l%ﬁ%'gﬁsegisglé'ﬁ%titw=and

t hi xotropi c i ndex and hi nders an aggregating property of the powder
when pri nPPRGILspEshasadeleaying apests oia hy r@é@bawga@rc@anma@gm (nprnadf or e
affecting the variation in bunp heights and the occurrence of voids.
The i n¥entperagfinihased fisepadaftindiasady eaphsleenefbased; beanimatc-hged), aildohol-bakied g
at | east one of conponents selected froma group consisting of

N-met hy| pyleating dgats (iSoryyl @ldoBein ethaibil e treylikey| siiRh 8 aseR cRRMIgNGents,
carbonate, sulfolane, y-butyrolactone is effective in renoving this
carbon wh : el g&ﬁg W
20confirn3§0%ﬂ§?§£??Rﬁg@ggggﬁéfﬂ?ﬁngﬁg C e%%|ﬁ%ﬂﬁ?%gﬁngﬂ%fggﬁﬁﬁﬁgﬂxg
ef f ect may Qﬁ &%ﬁ&ﬂﬁé enhanced by increasing the tenperature of the
cl eani ng agéent or applying ultrasoni c waves. [0007] According to an
aspect of the present invention, a solder powder-cleaning agent 25is
provi ded including at | east one of conponents selected froma group
consisting of 5 N-nethylpyrrolidone, 2-pyrrolidone,

di met WY1 sul f oxi de, propyl enSUMNVBEVAOE THIEINYEANAEONand

nmbut yr ol act one. By using sol der powder-cl eaning agent in

cl eani ng Prebland where Spdvedicrysthé duveadoby t he preparation-in-oil mnethod
or the like, the carbon remaining on a surface nay be 5 effectively
removed apgboap aggregating property of the powder is inproved when
printing the paste to a desired place and refl ow ng; therefore sol der

inting the b desired pl ace an i
0 "Voi ds mmy ber BhCirea oyt o BT <0 aar Rulh bl R e
of " st abFIRDITE ST M) TRRO ey PR 5 PER, GhgAbee

the detergency. As the additive, a non-ionic surfactant such as

sorbi tan fouihe Powdersugaeesincegpaypeders are made gt a kampesaushigheo ooy equal kene
fatty acid am de, polyoxyethylene [ auryl ether, polyoxyethyl ene
nmonost ear Hteenelpog poiryef dojdesrtbereirg; I theoih eomponent, especially carbon, tends to

pol yoxyet hyl ene- pol yoxypr opyl ene bl ock polyner or the |ike may be

I ncl uded. rdnmid begdifter GRaniap. aniseNihe teideh@cik@0én Sleater ALA BRiparticle size
surfactant may be added as necessary. Al so,

becomes smaller since the specific surface area of the powder increases. Therefore, an

improvement of cleanliness by reinforcing a powder-cleaning step has been required.

20 In the patent documents described above, descriptions with regard to detailed
conditions of a cleaning step were insufficient and there were cases in which the cleaning
agents described above did not have a sufficient cleaning effect and paste viscosity after
solder powders and flux were kneaded and the thixotropic index decreased.

Furthermore, an aggregating property of powders was poor during reflow and had

25  adverse cffects on the variations in bump height or voids when applied to a flip-chip



as the stabilizing agent, hydrocarbons, alcohols, glycols,

am noet hanol, benzotriazoles, ethers, esters, amnes, acetals,

ket ones, or fatty acids nmay be included, [0009] According to another
aspect of the present invention, a nethod for making 20 sol der powder
is providegkthdic! udi ng a powder-form ng step in which the sol der
powder is formed in liquid and a cleaning step in which the sol der
powder ob&gkﬁ?d fromthe powder-formng step is cleaned using the

sol der powder-cl eani ng agent. According to the nethod for

maki ng this sol der powder, i.n the cl eaning ste a stir, cleanin
process in mhicﬂgﬁpg§égﬁpﬁﬁnp?hﬁﬁﬁmpﬁﬁ E&?ﬁﬁ“?ﬁghgﬂﬂﬂﬁﬁm$“1edpﬂﬂﬂmns
powder - cl eani ng 25agent is stirred at 100 to 500 rpmfor 5 to 10

i nut es afBd an ebjselriARainyenticaup i Prerweianicanmemeentevlzich is suithldh fathe
supernatant liquid formed by the m xture being allowed to stand after
the sthr pbedaisdynmddyggsparstionasingddiuid methege auchchs agraragdtioniines] raatod
then, the remaining slurry is immersed in rinsing cleaning |iquid,
and aft er ahdie BlRegolddr pBivdbisGHitthiR ERBSINYs b8 ePrefatit®nifioNdnahbP¥ede
to stand is renoved, the resultant is dried and 5 becones sol der
powder . eruﬁné@ﬁgﬂg&nﬂgﬁgnﬁhe met hod for making this sol der powder,
in the cleaning step, a trasoni c cl eani ng process in which
ultrasonic waves of 25 to 40 kHz and 300 to 600Ware applied to a
cleaning liquid including the sol der powder-cleaning agent for 5 to
10 mi nutes_and_a s¥pernatant | i qui d-renovi ng process in which the
super nat afeans §1iSepg Brefeablgi the i xture being all owed to stand
after the ultrasonic cleaning process is renoved are repeated several
ti mesl@nd[99%6h, the remaining slurry is imersed in rinsing cleaning
liquid, and after the supernatant liquid fornmed by the m xture being
al | oned to st anth soider powded aftehthe hogdbisars forded by G ROFhrRARZOARS] method
sol der powder. [0010] 15According to the nmethod for making this

sol der powERk likeloil AhefdsCal iPBleaHiIRR is AsUHOERS SarbBn W £k AlhEk dff%c%%@i c
cl eaning process in which ultrasonic waves of 25 to 40 kHz an 00 to
600 Ware | e I I L.qui.d for t.o 10.mnutes.and a stir
cl eani ng BﬁggléééS%h%%%o@ﬁ%@%{%g#t%gfsﬁsg i38§iﬂ}1”é?tﬁc(’:})|1%bn t ’h%nds@Pg%rP an
powder - cl eani ng. agent is stirred at 10Q to 500 rpmfqr 5 to 10

mi nut es aPee" ‘F’g%ﬁﬂfﬁéfiotfﬁléerp?}'ff%@’éﬁ’? PUBWI%%ﬁPEﬁgéQ?E?WGSP&é%H‘Br
simul t aneously, and a supernatant |iquid-renoving process in which

t he sbiper FalosArg, thejeiose ¢ 8 theyvarigdomindumrehd gits gndithe ogedrange of eeids.
after the processes is renoved are repeated several tinmes and then,

t he r emai Mhagvehtorshavie fourminbatsbelusernfrai deining agep@indigdihg atitght oandf
after the supernatant |iquid fonned by the m xture being allowed to
stand i s caiipoiRets seleeret @omh b @Rfupl Bndl§tirRthraNEh ASAOIRSido0t, DEyrRMMERE, -
251 f the sol der pomder-clean?ngpagentI%ﬁ%cribe abov% IS u@ggg a

cl eani ng 1185 e | . r ni. ¢ ni ng

ot ocess ol e sl xide, GRAFRAE A BIAE LRG0T MHoRREHLR CHERR

hi gher cl eanli.ness be naﬂe. Effects of the Invention .
removing this carbon when the solder powders are cleaned.  Also, the inventors have

20  confirmed that, if necessary, in the cleaning step, a cleaning effect may be further
enhanced by increasing the temperature of the cleaning agent or applying ultrasonic
waves,

[0007]
According to an aspect of the present invention, a solder powder-cleaning agent

25  is provided including at least one of components selected from a group consisting of



5[ 0011] According to the present invention, the carbon adhered to the
surface of sol der powder fornmed using a preparation-in-Iliquid method
or the like may be effectively renoved,.and the cleanliness is
enhanced; therefore, after the powder is turned into paste, an

aggr egat i RgnR riotidBhe, DS rROMBRE YirhSth{ RN ES Yﬂgﬁrb Rchibbhite, dufk
desired place an 16re#?omﬁng, and %her%fore séPd r gbéhers mf%hognq

little varjatihon i;n bunmp heights and little occurrence of voids may
be obt aj n%%gﬁé?ﬁf‘ﬂéﬁoﬁsm PTI ON OF THE | NVENTI ON [ 0012]
15Her ei nafter, gne enbodi nent of the present invention will be

descri bed. By usig spldenpeoivd@rclemitizgenion gkeninsieresoldas opwdess fermed
powder-form ng step in which solder powders are fornmed in liquid such
as oi | anty éhepreparatngn-st@pmiethodivir thie likeetheahben regowdergsonobiuafane chafy ibem
t he powder-formng step are cl eaned usi ng sol der powder-cl eani ng
agent § heeffedipklyeleniort@ik®sh Agpramiting bﬁ@@hﬂgfﬂﬁ%wakr is2RbRAES when

The powder-formng step is a step in which the sol der powder is nmade
usi ng the L | Do ld: QUi YA i A

br epar at | B RERipkRRq DR piscl i Ay RRIGRY lor oters it lte
oi |l may be_used;. however, vegetable oil such.as castaqr, oil or soybean
o1 1o sur il in 8RR Eler s RS pRosRene Ui RO, i Beton
particula.M{;é)|8 5limted and a nmethod is used in which the sol der
powder is ed by the oil being 8 naintained at a tenperature

hi gher than the nelting point of the sol der powder, and after being
stirred and di sphe sdder potdesoleaning pgant eccording epthe gresdantopvedivh mayg or
the like. As the sol der powder, Pb-Sn alloy solder powders, |ead-free
Sn group Seotideinchalsdeleast ok of hatabilltngrdeht aid savidanage ipardet & Rrther
diameter of 1 to 30 mmay be obtai ned. 5[0014] In the cleaning

step, thecal8diHRR98Mcy.CORE fleHdadiva a AGARI ARBfaShn CRBR AN bRan fatty
sel ected froma group consisting of N nethylpyrrolidone,

2-pyrroli [ ide, on ...sul.f ol ape, and
y- bt yr ol o et L R o S TN TR APl W PRl o0
to 100 mass% be used., 10At | east one of tabi]izi ng agent and
an addi t 1 VYR B@OTRY Ry IeRE BROS i aleah by e TS ot 8t rass 06 and
nore preferably 0.1 to 10 nmass% to a further cleaning |iquid

cont ai ni nBolypxyeiindencoprdyTyPEuvhos ek pobmeestos dhet liksrmay be gjided.  In
consi sting of N-nethylpyrrolidone, 2-pyrrolidone, dinethylsulfoxide,
pr opyl®neadditibnratasjonsidui-fakaneqr aacutioyiclutiyctaltacdyoreaddad as teesdany.  Also,
enhance the detergency. As the additive, a non-ionic 15surfactant

such as sed hielsabilfzaid dbeat hildesiiBons, lc¥BEE, dlvdod, biniR@ttn6lS béizotriazoles,
pol yoxyet hyl ene fatty acid am de, pol yoxyethylene |auryl ether,

pol yoxyet n r,
pol yoxyet E?/{lllﬂg’ngs-t %@gﬁﬁ? g%@f’elﬁgnﬁﬁg%sét%P*c% g@%gﬂtnﬁgﬁp(?ke may be
i ncl uded. dﬂoﬁg’ an anionic surfactant or a cationic surfactant may be
added as Eece sary. Also, as the stabilizing agent, hydrocarbons,
al cohol s, glycols, §Oaninoe hanol , genzotriazoles, et hers, esters,
ami nes, acet al s#CHEFIBRL anqiheragpet PHepFesepdny skignshelediforangldeg.  As
the additive, in particular, Polyoxyethylene | auryl et her,
pol yody et knligmewdsnisqredded weludingropopadey-dorming step cretwichéhdarddrpowder is
sui table. [0015]

formed in liquid and a cleaning step in which the solder powder obtained from the

powder-forming step is cleaned using the solder powder-cleaning agent.
According to the method for making this solder powder, in the cleaning step, a
stir cleaning process in which a cleaning liquid including the solder powder-cleaning

25  agentis stirred at 100 to 500 rpm for 5 to 10 minutes and a supernatant liquid-removing



As for the specific cleaning manner, the cleaning |liquid containing
at | east one 9 dinethylsul foxide, propylene carbonate, sulfolane,
and y-butyrol actone is prepared, the sofder powder obtained fromthe
powder-formng step is imersed in the cleaning liquid, after the

stir cl eapidigssinededstherdpdhigant liquabRifingd 5} eRhRErdbei@eafoRES 1o stand
performed consecutively, the supernatant | 1 qui d-renoving process is

per f or med
Stper nat ast | Ut o FAEdbLUnSs Al %ﬁr‘e&‘%ﬁ%}%ﬂr@%ﬁgﬁﬁa the
replenrshe S e sti.r cle [ QCEesSsS tr,asonic
R R e PePafptiid
each procgss of the stir clea Ing process ul trasoni c cl eanj g
process edliby tae st e qliarddo PR iA tagoped desssulfaet rSe%Le P8
several tinmes as the cleaning liquid is replenished, and at the end,

t he sof debecdpeswdisier p¢wéer. t he rinsing cl eaning process is dried.
[0016] The stir cleaning process is a process in which the cleaning
is carried out Bycatingrto g mbthod feanakigg thivksldbr pbwllO0ir the 2REnihPRIehO4n
5 to 10 mnutes and the ultrasonic cleaning process is a process in

whi ch t he ygi8&0k Bﬁaﬁiﬁfg%%cfebseﬁ WHED BiYra8Rd %b{?& dfhb 630 'm;: a%lé 3@@\/@@0@%
25 to 40 kHz and 300 to 600Wto the cleaning liquid

m nut es. {}; aipge%d z{ aali g 11 189 (ﬁ&dlﬁ%%eust)fdreg Jie(f c%a%ﬁ'{g a%g;ntWOP § %16

may be per er C ecu Ive t aneo

Alternatively only the uItr sani c _cl eaning pro SILAL:] er.f or red.
The  super AT 14 tinbariRiamb DR Brou B8 er s ST SR8 SEheraRar &
supernatant 20liquid is renoved after allow ng the sol der powder to
sett! &0jn fqrﬁ@d@wg%rﬂw@uwg allowed to stgpé aferrthe yltsonie elearing prasesstipe
stir cleaning process, the ultrasonic cleaning process, and the

super nat angmdvied ardrepeated sevgrap fioee 8sd thennthe eerpaieihe shivtyyis irepesscé th rinsing
several tines or nore. Also, the tenperature of the cleaning liquid

i's nore perhghabiidagidstedhd shpahataat BGA f@lﬂdzdfﬂyrtﬂe phaherigallowed to
adjusted to 60 to 80 C. 25[0017] 10 a rinsing cleaning

process, tffd & Hued 90 ALiAPis!diRa30k SeLonh? @ f@kned 1n thi s
manner is inmerse rinsing c eanrng |qur |l owed to stand
after the &} jrrng and the supernatant liquid is renoved. As the
rinsing c{ aR'ng l'iquid, ethyl alcohol, isopropyl alcohol, toluene,

et hyl  acet at e, butyl acet at e, one, nethyl et hyl ketone 5benzene,
xyl en® cycl oheR&FEdine to Hhe IPFtkléd ﬁ%ryn%%ns e sodelea posFFrs Iy 1 s eaging step, a

cl eaning process may be repeated several times as the rinsing

cl eani ng Ppragessdn mhichep! @ihstnéciclaaningproses iy which ultrasonic wayes he28toy4thg
process after the rinsing cleaning process, vacuumdrying is

ef f ect i vekHadnd B8O dr 00Ny araypiledeanrciadinguiquidfdes ta 19 aduuss aidwsapher e
at, for exanple, 1060C for about 10 mi nutes. [0018] In the

sol der POWREHinFBRR ess IntwWHih Hﬁl@ﬁlﬁﬁ% ligha 1@&%&5@1%&950@3eﬁ@@&n9?§@@ﬂt is

on the surface my be suppressed for exanple, Iess than or ‘equal

to 350 pp(g)@frrrgj ét%o%a%@o film 9414 @ RORSIGES 1 éafa%gﬁa}fgr%%%s%aﬁﬁreﬂl e

draneter efore,” a sur

obtarned and aIs an_.aqgregatin pperty durrn the r
1S exdai | BRESPIEE G atra ket A gHPFYP%FIEt RRE e AR Vgt o which the
sol der powder and the flux are kneaded may be nmintained at a high
| evel . Whewperatant daniddprpeshieietheingixtsp being algved toisigndaifiepthemrensases i gh
quality solder joints nmay be obtained since variation in the bunp
hei ght s orenomedarerepeated sewerall §nies asdifhen gthe ednaining slurry is immersed in rinsing

cleaning liquid, and after the supernatant liquid formed by the mixture being allowed to
stand is removed, the resultant is dried and becomes solder powder.

25 If the solder powder-cleaning agent described above is used, a cleaning effect is



20 EXAMPLES [0019] <Exanple 1> Sol der powder was forned
in oil (castor oil) and sol der powder conposed of 25Sn-3 mass% Ag-0.5
mass% Cu with particle dianmeters of 2 tf) 12 pm (average dianeter 11
of 6 pm was obtained. The powder was cleaned in the cleaning step.

As the cl eAiinded BYedding MNeBihiW daalngdRo@s¥\8Stht $8ing PAGces O k& fore,
powder was imrersed in this cleaning agent at roomtenperature and

the m xtu I 4 f LAutes using a stirrer.
After sti %@%@%vﬁﬁgﬁlﬁg?%&r(\'/\q/g%rﬂglg%sol%e)a%%‘ag ‘and, the powder was

all owed 5to settle, then the supernatant |iquid was renoved, and
agai n, the cl eaning agent was introduced and the powder was i mrersed.
This step_was repeated 5 tines. At the end, after the

super nat aﬁﬁeﬂ@@ﬁﬁtﬂﬁi&@“w&mved, sufficient toluene was added for all
the slurry containing the sol der powder to be i mersed and the

m xturke wildfirred at 300 rpmfor 5 mnutes using a stirrer, allowed
to stand, and after the powder 10 was allowed to settle, the

supernatant |i quicebrag tb eEpesint hvkistione thelc@RRALEHer3d td 118 Sudid dfi6lder
powder was obtained by drying the slurry containing the sol der powder

at the en?owﬁ@‘f@m?&lxﬁus%‘?g §glle Slati -Ylggﬁui\ﬁ%%%tu%f (ng%hf@e Qliag{/b%%ﬁ’g\(}tgﬁlf i)

and sol def powder conpose f 15Sn- 3 mass mass?%

particle di e to 12. p average.di aneter of .6 . S

Dbt a1 ned. ARt oethebis B R RS RRE AR, B Bly oS8 Hrptfiheo paste,
cl eaning agent, N -nethyl pyrrolidone was used. This ¢l eani ng, agent was
var med © oagesg,re%%maéaroa%w&hw S IRREPYed efep REniAS k0 7 deSiged place and
stirred at 400 rpmfor 5 minutes using a stirrer. After stirring, the
m xt ut@ wesloatingwed thegeforeapdder phe dprowdty little yardtioovie bump heiphis aniddittle

t hen the supernatant |iquid was renoved, and again, the cleaning
agent wasotdunreackticdidntlay beolmaindér was i mrersed. This step was
repeated 5 tines. At the end, after the supernatant |iquid was
renoved, sufficient toluene was added for all the slurry containing
the sol der powder to be imersed and the m xture was stirred at 300
rpmfor 5 mnutes usi td t after the
powder 25was al | owed ?%Eg% %Pﬁ%@%%g}aﬁgﬁ? Iﬁﬁ%ﬁms renoved.
Thi s was ted 3 tines 12 and the powder was obtai ned by drying

t he sl urrif&ﬁgﬁt ai ning the sol der powder at the end. [0020] <Exanple
3>

15 Hereinafter, one embodiment of the present invention will be described.

The method for making solder powder includes a powder-forming step in which
solder powders are formed in liquid such as oil and a cleaning step in which the solder
powders obtained from the powder-forming step are cleaned using solder
powder-cleaning agent (hereinafter referred to as “cleaning agent”).

20 [0013]

The powder-forming step is a step in which the solder powder is made using the
preparation-in-liquid method, in particular, the preparation-in-oil method. As the oil,
both vegetable o1l and animal oil may be used; however, vegetable oil such as castor oil
or soybean oil is suitable. Specific preparation-in-oil methods are not particularly

25 limited and a method is used in which the solder powder is melted by the oil being



5Sol der powder was formed in oil (castor oil) and sol der powder
conposed of Sn-3 mass% Ag-0.5 mass% Cu with particle dianeters of 2
to 12 m (average diameter of 6 p.m wasgobtained. The powder was

cl eaned in the cleaning step. As the cleaning agent,

N- et hy | pyifafihinel® Bea 1aHcHiae hight thak LIRANEINA RERNLS MR SoMBY PFRFd: nd Afer
sol der powder was i nmrersed, and the cleaning was carried out by

appl yi ng ulL: ! f n ] Al er
that " T he Erkrara iR, Rt AR st e o P R, AL
settle, then e_super ant. liquid was r ved,., and again, the

cl eani ng g&esﬁi&ﬁﬁgwﬁ?ﬁ ?@58@ ayé‘ﬂgeﬁﬁw ‘%&E%B'%&ssqw ger P?Pﬁ%@rss?%tﬁe
was repeated 5 tines. At the end, after the supernatant |iquid was
renoved, &k pithisamyerage patieloddamatsaeidetd F0asm ady betpbtainadk ry cont ai ni ng
t he sol der powder to be imersed and the m xture was stirred at 300
rpmfof 5[0014utes using a stirrer, allowed to stand, and after the
powder was allowed to settle, the supernatant |iquid was renoved.

This was repeat gfkh3 cldafiBg sRpdink Qfeaﬁfﬂ@qgént%ﬁtaf}m%;itqge@t %(e (gf E(‘%)g%flélh§>

slurry containing the sollder” powder at "the end. 20[ 002

Sol der po f.0 1 n:oil (..0L1). ,and,sol der, powder
conposed %?g(g%%&r?ﬁsé%&aér&%nﬁﬁ)ggj?}?‘ %:@‘Y%B?’Fﬁil‘é 1% izaygoﬁflgf?eters of 2
to 12 p.m(averagl dianeter of 6 ftn) was obtained. The powder was
cl eaned i AURHRYIEY anw%ar@wﬁ@ caigopaie sulfelane.igd yiytygestone, preferably at 85
N- net hyl pyrrol i done was used. This cleaning agent was warned to 70C,
sol der potwdHH) mas% amiensedrefarad!yt $etoc] (Manasstp, way beased.ed out by

appl ying ultrasonic waves of 40 kHz and 600 Wfor 5 m nutes and then

the nmixture wasAsteastiodd ofth sth@Rizinpagknt and ol AAHES nikSi RFuAh&LAdELT -
After the stirring, the mxture was allowed to stand, the powder 5was

al | oved t gr38h81l Gt 01hENs LG, GRS, -
again, th g cl eahi ng agen:n%;\g%lﬁpﬁg%%g%gﬁmgg?'ﬁ?e poé\%g’?\(ﬁgglﬁﬁmgrgregnela.g
Thi s step;: repeat ed .5 timnmes At the.end, after the

super nat alﬁ&{%ﬁic I&‘?agm\ll%% l?%ﬁr%l\l/ee%ﬁcowp?lgf %qﬁ?ct?%fralgﬁegr%c%&gagpgr al |
the slurry. cont injpg t he sol der powder tq be imersed and the

m xt ure wAsMedyyEglidenedpyrishilenss dingtaylsnlfaxides prrgylene cupprate, salfplaned
to stand, and after the powder 10was allowed to settle, the

super nat amd -byfyiadackerss inendar da enlibincs thealstergment edls Setaidditive anabri-toaic
powder was obtained by drying the slurry containing the sol der powder

at t hes enghrfAcBRPdchabxaiRhe fhey sbrEGtG e yRowdely Was efter 8&‘%&1‘1@}1&8 fa%
g- 0.

(castor oil) and sol der powder comnposed of Sn-3 mass% nass%

s obi ai Pad T RE PEACRE et ey PO RITAYE MR 0" R

was C ne eani ng step.” As the
cl eani ng ﬁ‘gent

' | Ut f I Lid f 90 %
ot yoxy ot R Ehe DR O 3t wo PRl i bl R e e o mer o the !

pol yoxyet hyl ene_ (20 npl adduct) cetyl ether of 5 20 nmass% was used.
Thi s cl eah%/%@laagémclw@&é- wAY§Pedil BROIgEUrfaGa OF 2 sakiRiae SwiErstantimay deadded
and the cleaning was carried out by applying ultrasonic waves of 40
kHz and 6@Onopessary. 5 Alimas te stabdizimeagenh dydiocanboes, whshslsj glyeds,at 400
rpmfor 5 mnutes using a stirrer. After the stirring, the mxture
was atd ovedirboethah@lNbknzbiiRzpleyeiers)asied| Arpies abeaBhdidies, faltf BciHO6r the
supernatant |iquid was renoved, and again, the cleaning agent was

251 Nt rodugREmaEe hiRdRONIRS HERIERSEiculll] SoljBR1AGCIARFAURY, °
polyoxyethylene monostearate, or polyoxyethylene cetyl ether is suitable.
[0015]

As for the specific cleaning manner, the cleaning liquid containing at least one

25  of components selected from a group consisting of N-methylpyrrolidone, 2-pyrrolidone,



At the end, after the supernatant liquid was renoved, sufficient

tol uene was added for all the slurry containing the solder powder to
be i mersed and the m xture was stirred,at 300 rpmfor 5 m nutes
using a stirrer, allowed to stand, and after the powder was all owed
to settley; : I QL j

o Sand T e SR A S o B S s U FrolEfnt SRR, e
t he sol der powder, at, t he .end. ,[ 002 <Exanpl e 6> Sol der. powder . was .
formed | noUPR TSR BRATER P POSR BT BORATY Bompuesd o Retipinigauid,
mass% Sn with particle dianeters of 2 to 12 gm (average di aneter of 6
gm was oBferthe stir chepninggesss wad the|wizasenicicleaning ripessnitepesfpanped As t he
cl eani ng agent, 2-pyrrolidone was used. This cl eaning agent was

war med t oc@erutselyltre sspawiatantdamid-remosegiproacsd it peforinet i ehishshe mixture
stirred at 300 rpmfor 5 mnutes using a stirrer. After that, the

m xtur®e wasalRiwleaWe etah® asd edupdrhfaiQMRIRT is Vafiodld) aveshd: thes@bdni liddien
t he 15supernatant |iquid was renoved, and again, the cleaning agent

was i nt r0%?&qs&?@,%ttﬂgstﬁf%‘f%ﬁng\;}ﬁ?%és% 8 Uitrabbhid lc?etaﬁ?lé\ﬁ?écegseﬁ"gat ed 5

tinmes. e en e super nat ant was renoved,

sufficient acetane was ded for gll the slurry containing,the sol der
cowder ¢ oPER iR i Blaifel a5 sttt e B Xt g i
m nutes using a stirrer, allowed to stand, and after the powder 20was
al | owed t Brosets pigrasqmeclegybg RECssH and the sepcratant AgBidagMOTiigPToReSS are
repeated 3 tinmes and the powder was obtained by drying the slurry
cont ai ni ntepeted soietd tingeswe dre Aeanitgdigundiis replofidheds Exdatghe enkd; tiRGSbleder
powder was fornmed in oil (soybean oil) and sol der powder conposed of
15 Pbi®3 pesséoatier thctrinspardéaning ptbeoseiseliiedof 2 to 12 pm (aver age

di aneter of 6 pm was obtained The powder was cleaned in the cleaning
step. As fdirey! eaning agent, 2-pyrrolidone was used. This cleaning
agent was warmnmed to 60C, sol der powder was i mersed, and the cl eaning

e et A A

was allowed to settle, then t S rnatant |jguid was renoved, .and
hoai | heTEng R Attt at D R RR e | (e R e cod.

This step was repeated 5 tines. At the end, after the _
super nat afleaning pragesids a perpsticia, whiclt thie cleaningag eared ovichy apptient tliresaali¢
the slurry containing the sol der powder to be i nmmersed and the

m xt ut®e wasvdsdf 2$tto #P ddlzand 300 to PO Toto the nlicmihg Hquigifogs o B miuess, The
allowed to stand, and after the powder was allowed to settle, the

super nat agtr dida@ittighraeess heNMBNRASbnid AesiM@proceReAined b pbifdMkddntet he
powder was obtained by drying the slurry containing the sol der powder

at the engdonsEQRR=ly okttt ARy, 8 *Alternatively only the ultrasonic cleaning process may

be performed.
The supernatant liquid-removing process is a process in which the supernatant
20 liquid is removed after allowing the solder powder to settle in the cleaning agent.

The series of processes of the stir cleaning process, the ultrasonic cleaning
process, and the supernatant liquid-removing process is more preferably repeated several
times or more.  Also, the temperature of the cleaning liquid is more preferably adjusted
to 50 to 80°C, and more preferably adjusted to 60 to 80 °C.

25 [0017]



Sol der powder was fornmed in oil (soybean oil) and sol der powder
conposed of Pb-63 mass% Sn with particle dianeters of 2 to 12 pm
(average di aneter of 6 pm was obtaineq The powder was cl eaned in
the cleaning step. As the cleaning agent, 2-pyrrol done was used.

Thi s cl eani ng ageiin¥iAg cMAKE BrdcesO e siif) dffai RAVHRS solRsS pg@dbrrﬂﬁaﬁﬁ&ﬂm
and the cleaning was carri ed out by appl yi ng ultrasonic waves of

kHz and 6 t at 300
e and o Wahdr lggﬁ%g&g@gﬁgg%ﬁgagﬁlﬁgh Qi et sahd & 4nali 2R3
allowed to t he I was | onwed to set
supernataﬁ?EhFﬁﬂpﬁnﬁﬁg ‘EW@VJ@“OE ﬂﬁ“nPH%C%?@Hﬁiﬂﬁﬁaﬁéﬁkmﬂﬁ@l

i ntroduced and the powder was inmmersed. This step was repeated 5
times. 25moprapsl @ﬁ@oldpb@ne, Hel gegietetmtdmcetpicgaicipngareiwhethglketone,
sufficient acetone was 16 added for all the slurry containing the
sol der5 poheerent,yteme] cpvbrhseaheamdhd lile maxbaimeludad. sThis riadingtclé3dfiigr pm
for 5 mnutes using a stirrer, allowed to stand, and after the powder
was al | OV\gﬂ)cEQ B8t bd @peataﬁs@uﬁefmg a8ithelringil @1%&@%@% 1dfbiRgWas

r epeat ed times and t he powder was obtalneg by drying the slurry
cont ai ni ng.the sol der powder at the 5end. [0026] <Exanple 9>

Sol der pomder s fornmed in oil (castor oil) and sol der powder
conposed of Sn- ss% Ag- 0.5 % Cu.with particle dianeters of 2
Lo 12 pm (aver bt T CrAlEarOcess B e il uBRapREE®: A BARE tas
cleaned in_the cleaning step. As the cleaning agent

di et hy! s6ffegivedad %&sdru@édnamﬁ TG e A HIMAE Qb sis it for eaple,
sol der powder was i mrersed, and the mi xture was stirred at 400 rpm
for 51&1nﬁﬂ%%ﬁmabmglﬁlﬁhmmser. After stirring, the mxture was
allowed to stand, the powder was allowed to settle, then the

super nat apgo1ki qU|d was renoved, and again, the cleaning agent was 15
i ntroduced and t he powder was i mersed. This step was repeated 5

tines. t

sufficient tolueﬁ%@%%@&ﬁagﬁ%&ﬁ%d&ﬁfhiﬁﬁ%&ﬂ?&@?%ﬂ%g%%gﬁﬁﬁﬁéf@% %§P83r
powder to i rsed and the m ture s, stirred at. 300 r

P hutes. WURRBHECGRRY Pefibb Sl B %X@Péﬁdles e S o< PO g e
allowed to settle, the supernatant gU|d was renoved. This was
repeat ed f saligmowrgesrwith mawwam@g obtetinoE 6 1oy, add yharefordae suifagerwith
containing the sol der powder at the end. [0027] <Exanple 10>

Sol det5 ponittrclasalndse i the obtaihdd, GSDYIBEaNR a@btcpataizhrspdréeduripwiereflow is
conposed of 25 Pb-63 nmass% Sn with particle dianeters of 2 to 12 pm

(average gi@Neit&incehade Qf&oéﬁ@sand:mxxgi%lﬁb RRdx aﬁ@@th@@éﬂg&r Her GhEARGHx

in the cleaning step ean|ng agent, propylene arbonat & was

used. Thi 60 der

[ et sed, ﬁrgﬁa@?%g”%aff?euﬁémﬁeds el st Shi R et i
a stirrer . After t|r Xt yre wa allomed to stand,. the
powder wadiBsFHBRE L@E@Pﬂt@so tdeeiontn oy ARG SINGeq@ratiqpig the bump
renoved, and agaln t he cl eani ng agent was introduced and the powder
was i mer Beights PRpecustcaps oikidscip Supnsessed.t | nes.

20
EXAMPLES
[0019]
<Example 1>
Solder powder was formed in oil (castor oil) and solder powder composed of

25  Sn-3 mass% Ag-0.5 mass% Cu with particle diameters of 2 to 12 um (average diameter



At the end, after the supernatant liquid was renoved, sufficient
acetone was added for all the slurry containing the sol der powder to
be imersed and the mxture was stirreq;at 300 rpmfor 5 mnutes
using a stirrer, allowed to stand, and after the powder 10was al | owed

to settlegr Bg%)%%b’f‘zﬁﬁéﬂt ThHePebvdeVBas Elngﬂéﬁ‘?lqhhg@i%aﬁin\rﬁiﬁ% ﬁt%'sathg glegniH%

times and the powder was obtained by drying t sl ur aining t

sol der powder .at t end., [ 0028] < le 11> 15Sol der powder . was
Formed | noBiT R BERTAidne s msot da eSO EEPo LB Bt 5 massos
Sn with particle dianeters of 2 to 12 pm (average di aneter of 6 gm
was obt ai fEANNFREEH IS (R eratws ABd thermixbae #as siredyat08ppmAsr § prnutes
cl eani ng agent, sulfolane was used. This cleaning agent was warned to
60C, sol desingewtiaer. walstar singmgethe naimthre es allowed to swad, theipowder wis 8ROved
rpmfor 5 mnutes using a stirrer. After 20stirring, the m xture was

al | onesl t e sditdd) thentthe sugenwiednt igsidaldsae@eved) as®hddig thd flesitdent was
supernatant liquid was renoved, and again, the cleaning agent was

i ntroduce i5 d. [ ed 5
e, e e Tl rhay e e PRRELS
renoved, sufficiient. aceton S ed..-for all the . sl ukry containing
he ol der - poway SR T BRe AT IR whs remegbubiburiP bR B0
rpmfor 5 mnutes ysing a stirrer, allowed to stand, and after the
powder Taldgadongll Hisiinbeiaining thg Eﬁ@% RPEASAP R dmmegish Anvéle Pt sds
This was repeated 3 tines and the powder was obtained by drying the
slurry coptimgdh#td§Oorpe fend enutpoywdes a stirrerhalloaved to FiRodgind Bftathappivder] 2>
Sol der powder was formed in oil (soybean oil) and sol der powder
conposed efas Flewd wasshs Be swpdrhatparliqued eadhear®edr STluf was teped2d priimes
(average dianeter of 6 pm was obtai ned The powder was cl eaned in the
cl eani ng gh®ihe pdSdbhRaSHIRANENBy HSAS theXtPHl SOnBlBAE BRSOWRS pow & at TlY S
cl eani ng agent was warmed to 60C,” sol der powder was 10 i nmrersed, and
the m xtu was stirred at 300 rpmfor 5 mnutes using a stirrer.
After stirring, the mxture was allowed to stand, the powder was

al | oned thsettlezﬁ then the supernatant |iquid was renoved, and

agai n, t heCttBRGi%g agent was i ntroduced and the powder was i nmersed.
This step was repeated 5 tinmes. At the end, after the supernatant
liquid was renovelder Rayrder #ias fRrmgddn 6H dcagtps ollbarfiwdder ppwepn comprosed of ry
containing the sol der powder to be imersed and the m xture was
stirredl aBn300asspdf-OrS massihCoedthusirtige diantdters ef 2 taal2 pngdvéragsdiamdier
and after the powder was allowed to settle, the supernatant liquid
was renov [ : e i ; I S t.al :
drying thgldg Hﬁpr‘i‘ds\gg%%eﬁgi ?}%1@ ﬁédéﬂo e(:rl@d&g\%ﬂ%e%%ﬁ? ﬁlg S}ﬁd. 9%6?%8@%]1@’/
<Conparative anple 1> | Sol der_ powder was formed in oil

(cast or oﬁsﬁ)maﬁﬁ-&%ﬁwolwm&as B oddés deandpg agerbyaspy ANy 18 TReS st
with particle dianmeters of 2 to 12 pun (average dianeter of 6 pm was
obt ai ned. pThderpovsdemensed, aidethn edxiune Whestotedaat HOQ e . 5 Asutdsaising a

cl eani ng 25agent, toluene was used. The sol der powder was i mrersed in
this cl eapiimg. ageiet sthting, the mixture was allowed to stand, the powder was allowed to

20 settle, then the supernatant liquid was removed, and again, the cleaning agent was
introduced and the powder was immersed. This step was repeated 5 times.
At the end, after the supernatant liquid was removed, sufficient toluene was
added for all the slurry containing the solder powder to be immersed and the mixture was
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder

25  was allowed to settle, the supemnatant liquid was removed. This was repeated 3 times



19 roomtenperature and the m xture was stirred at 400 rpmfor 5

m nutes using a stirrer. After stirring, the mxture was allowed to
stand, the powder was allowed to settl then the supernatant liquid
was renoved, and again, the cleaning agént was introduced and the
powder wagnd fRERoSRIEr wilbtaipit @By WRAng BREAIAL:oAtdihiB the soffer pBR &N the
after the supernatant |liquid was renoved, ‘sufficiént toluene was
added for | the slurry containing the sol der powder to be i mrersed
and the mxture was stirred at 300 rpmfor 5 mnutes using a stirrer,
al | oned tﬁ(ibﬁnd’ and after the powder was allowed to settle, the
super nat a q fquid was renoved. This was repeated 3 tines and the
powder was obtained by drying the slurry containing the sol der powder
at the 10&R#amplecypar ati ve Exanpl e 2> Sol der powder was for nmed
in oil (castor oil) and sol der powder conposed of Sn-3 nmass% Ag-0.5
mass% £u wi t h pdolkdecpevdtr ame tensdof ol (tastdrdil) himd {daempageedtanmgised obf
6 Jin) was obtained. The powder was cleaned in the cleaning step. As

the cl eankpg $aageAt.0.4 phieheawas pitde il Ges beaR MY LAYEMra YOS
warmed to 706, sold%r powder Was i%ﬁgrgea, and t he ni&?ﬁ?ela%%&mnmer

stirred at .400.rpm f or. m.nputes using a stirrer. After stirrjng, t.he
i xture wA50 ADORB LG A POREChRRPerRA el aBireiens e i3 he Hering
t he supernatant |iquid was renoved, and again, the cleaning agent was
i nt r oduc edgamdN-niethylpywieltdona svas maesk: s ddis dbinngigept waswrepatb §8°6, solder
times. 20At the end, after the supernatant |iquid was renoved,

suf fi ci enpowvadrueREniRgscddaietiht eleadink wReas]cdouy b AFpPIRnB ufthsbhie veRkeer
powder to be imrersed and the m xture was stirred at 300 rpmfor 5

m nut g5 ugj Qﬁz%flg 60b M For SBhlRNed %ﬁﬂﬁe? {q}%?ghe ﬁﬂgm%f\&a%ragbaﬁﬂ Pds)% s

allowed to sett t he supernat an was renove

repeated 3 tines a t [ S _obtain by, drying the slurry
cont ai ni nBOWﬂeer kS a(rg‘@ ?Neg gﬁgﬁf& glferltwﬁ% S g}fi&a_n? %EBI%[‘%%‘ Tj“g‘é£ ﬁB‘i peaimafhe
Exanple 3> Sol der powder was formed in oil (castor oil) and
sol der pofGaRIng & W rodupedanddae powderovas iparasrdoy Thisteppups iepgaged 5
dianeters of 2 to 12 pm (average di anmeter 5of 6 pn) was obtained. The
powder wa¥®mgb.eaned in the cleaning step. As the cleaning agent,

tol uene was used. This cl eaning agent was warnmed to 70C, sol der
powder was i nMMeAs d@,endpalter fie: suberanianglinAs was Fdm@adodiffidiyntaphkyd Was
ultrasonic waves of 40 kHz and 600 Wfor 5 mnutes and then the

M xt ure Waddcattby 41EthedlurA0Dnidih fle sd1d8 BHL/BS: Dk Manfarsiliiahd &e mi¥dr€fvas
the stirring, the mxture was all owed to stand, the powder was

|1 d : - [Wel¥]
again. e eRARg Fom et Re SRR AORRR atloy il R, A TRLERe pRBe

This step was, repeated 8 tinmes. At .the end, the slurry containing the
ol der poRAeFIGEET (erLl: GHAVRRE B NES B & el b sBratcd 3 tacs

<Conpar ative Example 4> 15Sol der powder was formed in oil (soybean
oi l) and awsl @grpowgmas %%%bﬂ digng the slurry containing the solder powder at the

end.

20 [0021]
<Example 4>
Solder powder was formed in oil (castor oil) and solder powder composed of

3n-3 mass% Ag-0.5 mass% Cu with particle diameters of 2 to 12 um (average diameter

of 6 um) was obtained. The powder was cleaned in the cleaning step.  As the cleaning



Pb-63 mass% Sn with particle dianmeters of 2 to 12 pm (average

di aneter of 6 pm was obtained. The powder was cleaned in the

cl eaning step. As the cl eani ng agent, 3 hyl acetate was used. This

cl eani ng agent was warnmed to 55C, sold powder was i mrersed, and the

cl eani ng carkd - i ng yl: -
207600 W Tar g pRHGiDhe RRRLO T HRSRAL BBy Bim g pfer
for 5 mnutes using a stirrer. After stirring, the nmxture was

| oved ¢ GOSN THACTnus (sl Ve S s st bY BpPIY e Fasgnic waves of
supernatant |iquid was renoved, and again, the cleaning agent was

i nt r oducedO0&hg and 600 SdiarrS iemsitesiane tleaadhe Thireswasstineed af éQbame drs
tinmes. At the end, after the supernatant |iquid was renoved,

suf fi ci enmistthytsiggestare. wadter the stidiley] tHeanixalrt wakellswed toystadntheipoiwvder
t he sol der powder to be imersed and the m xture was stirred at 300

rpm fos 5wk USRS WSdelilE, thefi thd Supbmamht KNRE wad rGhdnRd, arfinibasf wcl%ahﬁlg

powder was allowed to settle, the supernatant |iquid was renoved.

I3 095 SERESLE AL AR IS RANEI8s oM Ae L1 e
et nods. ana t nBC e M TRrperRrishia it S re e dinhistt i eee Vg’
Conpar ati ve_ Exanpl es are shown in Table 1. 22 [0034] [Table 1]
Sol der Podersd fpiapli theisbirry eopiaining thespldecpawdenig badmmersse japd thegnitire ags
oni ¢ Waves Tenperature (C) Exanple 1
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
10 was allowed to settle, the supernatant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the
end.
[0022]
<Example 5>
15 Solder powder was formed in oil (castor oil) and solder powder composed of
Sn-3 mass% Ag-0.5 mass% Cu with particle diameters of 2 to 12 um (average diameter
of 6 pm) was obtained. The powder was cleaned in the cleaning step. As the cleaning
agent, a mixed solution of N-methylpyrrolidone of 90 mass%, polyoxyethylene (5 mol
adduct) monostearate of 5 mass%, and polyoxyethylene (20 mol adduct) cetyl ether of 5
20  mass% was used. This cleaning agent was warmed to 70°C, solder powder was
immersed, and the cleaning was carried out by applying ultrasonic waves of 40 kHz and
600 W for 5 minutes and then the mixture was stirred at 400 rpm for 5 minutes using a
stirrer.  After the stirring, the mixture was allowed to stand, the powder was allowed to

settle, then the supernatant liquid was removed, and again, the cleaning agent was

25  introduced and the powder was immersed. This step was repeated 5 times.



Sn- 3%Ag- 0. 5%Cu 2-12 N Met hyl pyrrolidone Stirring Room Tenperature
Exanpl e 2 Sn-3%Ag-0.5%Cu 2-12 N Methyl pyrrolidone Stirring 70 Exanple
3 Sn-3%Ag- 0. 5%Cu 2-12 N Met hyl pyrroli dg%e U trasoni c Waves 70 Exanpl e

4 Sn-3%Ag-0.5%u 2-12 N-Methyl pyrrolid

10

15

20

25

e Utrasonic Waves + Stirring
At the end, after the supernatant liquid was removed, sufficient toluene was

added for all the slurry containing the solder powder to be immersed and the mixture was
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
was allowed to settle, the supemnatant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the
end.

[0023]

<Example 6>

Solder powder was formed in oil (soybean oil) and solder powder composed of
Pb-63 mass% Sn with particle diameters of 2 to 12 pm (average diameter of 6 um) was
obtained. The powder was cleaned in the cleaning step. As the cleaning agent,
2-pyrrolidone was used. This cleaning agent was warmed to 60°C, solder powder was
immersed, and the mixture was stirred at 300 rpm for 5 minutes using a stirrer.  After
that, the mixture was allowed to stand, the powder was allowed to settle, then the
supernatant liquid was removed, and again, the cleaning agent was introduced and the
powder was immersed. This step was repeated 5 times.

At the end, after the supernatant liquid was removed, sufficient acetone was
added for all the slurry containing the solder powder to be immersed and the mixture was
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
was allowed to settle, the supernatant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the
end.

[0024]
<Example 7>

Solder powder was formed in oil (soybean oil) and solder powder composed of
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Pb-63 mass% Sn with particle diameters of 2 to 12 pm (average diameter of 6 pm) was
obtained. The powder was cleaned in the cleaning step. As the cleaning agent,
2-pyrrolidone was used.  This cleaning agent was warmed to 60°C, solder powder was
immersed, and the cleaning was carried out by applying ultrasonic waves of 30 kHz and
600 W for 5 minutes. After that, the mixture was allowed to stand, the powder was
allowed to settle, then the supernatant liquid was removed, and again, the cleaning agent
was introduced and the powder was immersed. This step was repeated 5 times.

At the end, after the supernatant liquid was removed, sufficient acetone was
added for all the slurry containing the solder powder to be immersed and the mixture was
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
was allowed to settle, the supernatant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the
end.

[0025]
<Example 8>

Solder powder was formed in 0il (soybean oil) and solder powder composed of
Pb-63 mass% Sn with particle diameters of 2 to 12 pm (average diameter of 6 um) was
obtained. The powder was cleaned in the cleaning step. As the cleaning agent,
2-pyrrolidone was used. This cleaning agent was warmed to 60°C, solder powder was
imimersed, and the cleaning was carried out by applying ultrasonic waves of 30 kHz and
600 W for 5 minutes and then the mixture was stirred at 300 rpm for 5 minutes using a
stirrer.  After stirring, the mixture was allowed to stand, the powder was allowed to
settle, then the supematant liquid was removed, and again, the cleaning agent was
introduced and the powder was immersed. This step was repeated 5 times.

At the end, after the supernatant liquid was removed, sufficient acetone was
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added for all the slurry containing the solder powder to be immersed and the mixture was

stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
was allowed to settle, the supernatant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the
end.

[0026]

<Example 9>

Solder powder was formed in oil (castor oil) and solder powder composed of
Sn-3 mass% Ag-0.5 mass% Cu with particle diameters of 2 to 12 pum (average diameter
of 6 um) was obtained. The powder was cleaned in the cleaning step.  As the cleaning
agent, dimethylsulfoxide was used. This cleaning agent was warmed to 70°C, solder
powder was immersed, and the mixture was stirred at 400 rpm for 5 minutes using a
stirrer.  After stirring, the mixture was allowed to stand, the powder was allowed to
settle, then the supernatant liquid was removed, and again, the cleaning agent was
mtroduced and the powder was immersed. This step was repeated 5 times.

At the end, after the supernatant liquid was removed, sufficient toluene was
added for all the slurry containing the solder powder to be immersed and the mixture was
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
was allowed to settle, the supernatant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the
end.

[0027]
<Example 10>
Solder powder was formed in oil (soybean oil) and solder powder composed of

Pb-63 mass% Sn with particle diameters of 2 to 12 um (average diameter of 6 um) was
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obtained. The powder was cleaned in the cleaning step. As the cleaning agent,
propylene carbonate was used. This cleaning agent was warmed to 60°C, solder
powder was immersed, and the mixture was stirred at 300 rpm for 5 minutes using a
stirrer.  After stirring, the mixture was allowed to stand, the powder was allowed to
settle, then the supernatant liquid was removed, and again, the cleaning agent was
introduced and the powder was immersed. This step was repeated 5 times.

At the end, after the supernatant liquid was removed, sufficient acetone was
added for all the slurry containing the solder powder to be immersed and the mixture was
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
was allowed to settle, the supernatant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the
end.

[0028]
<Example 11>

Solder powder was formed in 0il (soybean oil) and solder powder composed of
Pb-63 mass% Sn with particle diameters of 2 to 12 pm (average diameter of 6 um) was
obtained. The powder was cleaned in the cleaning step. As the cleaning agent,
sulfolane was used. This cleaning agent was warmed to 60°C, solder powder was
immersed, and the mixture was stirred at 300 rpm for 5 minutes using a stirrer. After
stirring, the mixture was allowed to stand, the powder was allowed to settle, then the
supernatant liquid was removed, and again, the cleaning agent was introduced and the
powder was immersed. This step was repeated 5 times.

At the end, after the supernatant liquid was removed, sufficient acetone was
added for all the sluiry containing the solder powder to be immersed and the mixture was

stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
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obtained. The powder was cleaned in the cleaning step.  As the cleaning agent,
y-butyrolactone was used. This cleaning agent was warmed to 60°C, solder powder was

10 immersed, and the mixture was stirred at 300 rpm for 5 minutes using a stirrer.  After
stirring, the mixture was allowed to stand, the powder was allowed to settle, then the
supernatant liquid was removed, and again, the cleaning agent was introduced and the
powder was immersed. This step was repeated 5 times.

At the end, after the supernatant liquid was removed, sufficient acetone was

15  added for all the slurry containing the solder powder to be immersed and the mixture was
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
was allowed to settle, the supematant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the
end.

20 [0030]
<Comparative Example 1>

Solder powder was formed in oil (castor 0il) and solder powder composed of
Sn-3 mass% Ag-0.5 mass% Cu with particle diameters of 2 to 12 um (average diameter
of 6 um) was obtained. The powder was cleaned in the cleaning step. As the cleaning

25  agent, toluene was used. The solder powder was immersed in this cleaning agent at
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[ 0039] [ Tabl ePp%ﬁa r ﬁ@Concentratl on (1311m Viscosity of Paste

(Pas) Solder powder was formed in oil (castor oil) and solder powder composed of
Sn-3 mass% Ag-0.5 mass% Cu with particle diameters of 2 to 12 um (average diameter
of 6 um) was obtained. The powder was cleaned in the cleaning step. As the cleaning

15  agent, toluene was used. This cleaning agent was warmed to 70°C, solder powder was
immersed, and the mixture was stirred at 400 rpm for 5 minutes using a stirrer.  After
stirring, the mixture was allowed to stand, the powder was allowed to settle, then the
supernatant liquid was removed, and again, the cleaning agent was introduced and the
powder was immersed. This step was repeated 5 times.

20 At the end, after the supernatant liquid was removed, sufficient toluene was
added for all the slurry containing the solder powder to be immersed and the mixture was
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
was allowed to settle, the supernatant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the

25 end.
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[0031]

<Comparative Example 3>

Solder powder was formed in oil (castor oil) and solder powder composed of
Sn-3 mass% Ag-0.5 mass% Cu with particle diameters of 2 to 12 um (average diameter
of 6 pm) was obtained. The powder was cleaned in the cleaning step.  As the cleaning
agent, toluene was used. This cleaning agent was warmed to 70°C, solder powder was
immersed, and the cleaning was carried out by applying ultrasonic waves of 40 kHz and
600 W for 5 minutes and then the mixture was stirred at 400 rpm for 5 minutes using a
stirrer.  After the stirring, the mixture was allowed to stand, the powder was allowed to
settle, then the supernatant liquid was removed, and again, the cleaning agent was
introduced and the powder was immersed. This step was repeated 8 times. At the end,
the slurry containing the solder powder was dried and the powder was obtained.
[0032]
<Comparative Example 4>

Solder powder was formed in o0il (soybean oil) and solder powder composed of
Pb-63 mass% Sn with particle diameters of 2 to 12 pm (average diameter of 6 pm) was
obtained. The powder was cleaned in the cleaning step. As the cleaning agent, ethyl
acetate was used. This cleaning agent was warmed to 55°C, solder powder was
immersed, and the cleaning was carried out by applying ultrasonic waves of 30 klz and
600 W for 5 minutes and then the mixture was stirred at 300 rpm for 5 minutes using a
stirrer.  After stirring, the mixture was allowed to stand, the powder was allowed to
settle, then the supernatant liquid was removed, and again, the cleaning agent was
introduced and the powder was immersed. This step was repeated 5 times.

At the end, after the supernatant liquid was removed, sufficient ethyl acetate was
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added for all the slurry containing the solder powder to be inumersed and the mixture was
stirred at 300 rpm for 5 minutes using a stirrer, allowed to stand, and after the powder
was allowed to settle, the supernatant liquid was removed. This was repeated 3 times
and the powder was obtained by drying the slurry containing the solder powder at the
5 end

[0033]

The solder powders, their particle diameters, the cleaning agents, the cleaning
methods, and the cleaning temperatures used in each of Examples and Comparative

Examples are shown in Table 1.
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[Table 1]
Particle Stirring/Ultr: Temperature
Solder Powder Diameter Cleaning Agent . as po
(um) onic Waves (°C)
. . Room
1o, 0 &0, ~ _
Example 1 Sn-3%Ag-0.5%Cun 2~12 N-Methylpyrrolidone Stirring Temperature
Example 2 Sn-3%Ag-0.5%Cu 2~12 N-Methylpyrrolidone Stirring 70
Example 3 Sn-3%Ag-0.5%Cu 2~12 N-Methylpyrrolidone Ul\grfzic;rsuc 70
Ultrasonic
Example 4 Sn-3%Ag-0.5%Cu 2~12 N-Methylpyrrolidone Waves + 70
Stirring
. Ultrasonic
Example5 | Sn3%Ag0.5%Cu | 2~12 | N-Methylpymolidone |y, o) 70
+additive . .
Stirring
Example 6 Pb-63%Sn 2~12 2-Pyrrolidone Stirring 60
. Ultrasonic
™ 9, o~ -
Example 7 Pb-63%Sn 2~12 2- Pyrrolidone Waves 60
Ultrasonic
Example 8 Pb-63%53n 2~12 2- Pyrrolidone Waves + 60
Stirring
Example 9 Sn-3%Ag-0.5%Cu 2~12 Dimethylsulfoxide Stirring 70
Example 10 Ph-63%5n 2~12 Propylene Carbonate Stirring 60
Example 11 Pb-63%Sn 2~12 Sulfolane Stirring 60
Example 12 Pb-63%Sn 2~12 y-Butyrolactone Stirring 60
Comparative 0 A ofy S0 . .. Room
Example 1 Sn-3%Ag-0.5%Cu 2~12 Toluene Stirring Temperature
ey’ | Sn-3%Ag0.5%Cu | 2~12 Toluene Stirring 70
. Ultrasonic
CE:;‘:}?‘?;‘;& S0-3%Ag-0.5%Cu |  2~12 Toluene Waves -+ 70
P Stirring
Comparafive Pb-63%S 2~12 Ethyl vens
Example 4 -63%53n ~ hyl Acetate aves 55
Stirring
[0035]
<Evaluation>

For each solder powder obtained as described above, a carbon concentration gas

analysis was performed. Also, the powder was turned into a paste using a commercially

available RMA type rosin-based flux with a flux ratio of 10 to 11 mass%, and paste

viscosity and thixotropic index at the time were measured. Also, a solder ball test was

performed in compliance with JIS Z 3284 and melting properties of the solder powder




0
23

10

15

20

25

Exanp
6 0

le 7 190 252 0.65 2 452 43 5 0 0 Exanple 8 170 251 0.65 2 471
0 Exanple 9 330 234 0.63 3

23

was confirmed. In addition, a bump was formed by printing on a wafer and reflowing,
and the level of voids after the formation was measured.

Carbon concentration of the solder powder was measured by gas analysis using
a CSLS-600 manufactured by LECO JAPAN CORPORATION.

Paste viscosity and thixotropic index were measured in compliance with JIS Z
3284 using a viscometer (PCU-205) manufactured by Malcom Co., Ltd.

[0036]

A solder ball test was performed in compliance with JIS Z 3284. Evaluations
were made according to the following 5 grades, and level 4 and level 5 were considered
as defects.

Level 1: Solder (powder) was melted, solder became one big ball and no solder
balls were present therearound.

Level 2: Solder (powder) was melted, solder became one big ball and 3 or less
solder balls with diameters of 75 pm or less were present therearound.

Level 3: Solder (powder) was melted, solder became one big ball, 4 or more
solder balls with diameters of 75 um or less were present therearound, and the solder
balls were not lined around in a semi-continuous ring shape.

Level 4: Solder (powder) was melted, solder became one big ball, a number of
fine balls were lined around in a semi-continuous ring shape.

Level 5: None of the above.

[0037]

Evaluation of the void level was performed by observing voids within bumps
using transmitted X-rays, and the number of voids generated per total number of 500
bumps and diameters of the voids was measured. In this case, the diameter of the void

is represented as a ratio to the diameter of the bump and the number of voids generated
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was measured in categories of each of “less than 10%”, “greater than or equal to 10% and
less than 20%7, “greater than or equal to 20% and less than 30%”, and “greater than or
equal to 30%”. The more the large voids with respect to the diameter of the bump are
present, it is considered as defects. Voids of greater than or equal to 30% were
considered as defects.
[0038]

For the powders obtained in Examples 1 to 4 and Comparative examples 1 to 3,
respectively, carbon gas concentration, viscosity when turned into paste, thixotropic
index, solder ball evaluation results, and void evaluation results are shown in Table 2.

In the columns represented as the number of voids, “<10%7, “10 to 20%”, “20 to 30%”

3

LRI 1Y

“>30%” represent “greater than O and less than 10%”, “greater than or equal to 10% and
less than 20%”, “greater than or equal to 20% and less than 30%”, and “greater than or

equal to 30%” in this order.



180 255 0.65 2 460 38 2 0 O Conparative Exanple 1 520 190 0.59 5 192
202 77 20 9 Conparative Exanple 2 490 199 0.60 5

25
[0039]
[Table 2]
Carbon Viscosity | Thixotr | Solder Number of Voids
Concentration | of Paste opic Ball
(ppm) (Pa-s) index | (Level) | None | <10% :'2%;2' 23%2? >30%
Example 1 340 230 0.62 3 258 182 54 6 0
Example 2 310 239 0.64 3 292 147 57 4 0
Example 3 260 240 0.64 3 345 122 30 3 0
Example 4 240 244 0.65 2 361 115 22 2 0
Example 5 230 246 0.65 2 263 190 43 4 0
Example 6 210 250 0.65 2 436 56 7 1 0
Example 7 190 252 0.65 2 452 43 5 0 0
Example 8 170 251 0.65 2 471 23 6 0 0
Example 9 330 234 0.63 3 335 133 27 5 0
Example 10 230 245 0.63 2 451 41 8 0 0
Example 11 200 249 0.65 2 436 59 4 I 0
Example 12 180 255 0.65 2 460 38 2 0 0
Comparative 520 190 0.59 5 192 | 202 | 77 20 9
Example |
Cgmpar?ﬁ;c 490 199 0.60 5 201 | 219 | 60 13 7
xample
Comparative 440 203 0.60 s | 220 | 204 | 51 18 7
xample 3

Comparative 410 221 0.62 4 153 | 312 | 28 5 2
Example 4

[0040]

5 As is apparent from the results in Table 2, in examples, powders with low carbon

concentration and high cleanliness can be obtained. Also, moderately high values of
paste viscosity and thixotropic index are maintained and an aggregating property is better
than that of comparative examples. Therefore, any variations in bump height when
bumps are formed is small and the powders are suitable for flip-chip mounting. Also, a

10 solder joint with little occurrence of large voids and high reliability can be obtained.
[0041]

While preferred embodiments of the invention have been described and
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illustrated above, it should be understood that these are exemplary of the invention and

are not to be considered as limiting. Additions, omissions, substitutions, and other

modifications can be made without departing from the spirit or scope of the present

invention. Accordingly, the invention is not to be considered as being limited by the
5  foregoing description, and is only limited by the scope of the appended claims.

For example, before cleaning using the cleaning agents including at least one of
components selected from a group consisting of N-methylpyrrolidone, 2-pyrrolidone,
dimethylsulfoxide, propylene carbonate, sulfolane, and y-butyrolactone, cleaning agents
such as those disclosed in patent documents of the related art may be used for cleaning,

10



2 [0040] 5As is apparent fromthe results in Table 2, in exanples,
powders with | ow carbon concentration and high cl eanliness can be
obt ai ned. Al so, noderately high val ues f{ paste viscosity and

t hi xotropi c i ndex are mai ntai ned and an aggregating property is
better thawhtthigtla@he®£@nparati ve exanpl es. Therefore, any variations
in bunp hei ght when bunps are fornmed is small and the powders are
suitable for flip-chip nounting. Al so, a 10solder joint with little
occurrence of large voids and high reliability can be obtai ned.
[0041] Wil e preferred enbodi nents of the invention have been
described]andpﬁg%ﬂﬂppﬁf?&g?ﬂﬂg5%%%8@”P?$§$ould be understood that
these are exenplary of the invention and are not to be considered as
limting. Additi2blkast o8 sorapenentsissleriet dramoa grouprednsstingrof

nodi fications can be made wi thout departing fromthe spirit or scope
of t heSpr éberthyilpywreniidons 2-pyrodiddhagliyethy kel foxideHromlercscaiRhateOsMlane,
considered as being limted by the 5foregoing description, and is
only Iim taadvytfrbacesepe of the appended cl ai ns. For exanpl e,
before cl eaning using the cleaning agents including at | east one of
conmponents selected froma group consisting of N-nmethylpyrrolidone,
2-pyrrolidone, dinethylsulfoxide, propylene carbonate, sulfolane, and
y-butyrolactqﬂe, ﬁleani g agents such as those disclosed in patent
docurent s of [R&ECIAEN RRVEET5leAning pae ageqsdingde Chiimal ifirgher compdginghat i s
clainmed is: 1. A solder powder-cleaning agent conprising: at |east
one of conponenﬂ%mﬁﬁpééﬁg@ﬂﬂﬁbmmgagmdwpd@nméﬁﬁvtng of

5N- net hyl pyrrol i done, 2-pyrrolidone, dinethylsulfoxide, propylene
carboh@dt e, sul folane, and y-butyrol actone. 2. The sol der
powder - cl eani ng agent according to Claim1, further conprising: at

| east one3of Aan&hadtdringdidish RURD HoRAEr Aaddid i ve. 10
a powder-forming step in which the solder powder is formed in liquid; and
a cleaning step in which the solder powder obtained from the powder-forming
step is cleaned using the solder powder-cleaning agent according to Claim 1 or 2.
15
4. The method for making solder powder according to Claim 3,
wherein, in the cleaning step, a stir cleaning process in which a cleaning liquid
including the solder powder-cleaning agent is stirred at 100 to 500 rpm for 5 to 10
minutes and a supernatant liquid-removing process in which the supernatant liquid
20 formed by the mixture being allowed to stand after the stir cleaning process is removed
are repeated several times and then, the remaining slurry is immersed in rinsing cleaning
liquid, and after the supernatant liquid formed by the mixture being allowed to stand is

removed, the resultant is dried and becomes solder powder.

25 5. The method for making solder powder according to Claim 3,



3. A nethod for making sol der powder conprising: a powder-form ng
step in which the solder powder is fornmed in liquid; and a cleaning
step in which the sol der powder obtain%% fromthe powder-formng step
is cleaned using the sol der powder-cl eani ng agent according to C aim

1 or 2. 15 4. Theers h@thefc@éanr@@ewmttft%m@emgﬁh gﬁﬁegsqh%apu@aﬁdnm

3, wherein, in the cIeanlng step, a stir cl eanlng rocess in

cl eani ng I en red
at 100 t ol\%’jggé rpmftor Ci{g—[k?a&dgag)orsh&’ r?g éNSQ%V?%%geé U pae(f ?t%t 31?qu13 mC?uds
quuid-re i ss. in which_the supemat UId 20f or mred

the m xtuf Bfel?qt‘gf{eatc BNEg et dpm e Httlérffﬂtswegetwe flant Eﬁ”b‘b"
renoved are repeated several tinmes and then, the remaining slurry |s
i mrer sed PROCESTI8IWECIE1he sapematantdiguisl oamed by thermixhie beipg alewedhto stingui d
formed by the m xture being allowed to stand is renoved, the

resul t ant after tie nbrhsamid cleetiagpsocesd id esmpaeddes repe8d several timaks enidthen, the
the cleaning step, an ultrasonic cleaning process in which ultrasonic

waves of 2&mdifingQldshiis achedRR it AndiRP cVdhe ligeal éuﬁlchffe?t}ﬁ sab&aRiaiiquid
l'iquid including the sol der powder-cleaning agent for to 10 nlnutes

and a sup t
QU 1 or e o LR HIGNRRS BRRE R oWl § ﬁ@ﬁ@*ét?t%ﬁ%ﬂ@
uItrasonl clean rocess is reaned are repeated several tines and
t hen, the qsﬁPE% E@ ?y is imersed in rinsing cleaning liquid,

and after the supernatant |iquid formed by the m xture being all owed
to stand is renoved, the resultant is dried and becones sol der

powder. 10 6. The net hod for naking sol der powder according to Caim
3, 10 6wh&heimsthoidrfor mekiok saldenppvades pecoadipg bx€88mi3n whi ch an
ultrasoni c cl eaning process in which ultrasonic waves of 25 to 40 kHz

and 300 to 600Wvaeeirgppiheetbahdgatepl £pricBE ih wihiditard @fradoniOcldhing fab&s
and a stir cleaning process in which a cleaning liquid including the

sol der powighicluRRRbAY v@agr@@Bf2§t03fUHl{zeﬂtd3§00]t9%ObW§1% pREY o clarify 10

m nutes are 15 perforned either consecutively 1n a ceftain or

si mul t ane d t uid-reno
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the renai er‘?ﬁﬁgf APV JerrleanREAsERl{s ?fhrr sllog?do gp@&?ﬂl foy 9 togQirainutgs gre
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liquid-removing process in which the supernatant liquid formed by the mixture being
allowed to stand after the processes is removed is repeated several times and then, the
remaining slurry is immersed in rinsing cleaning liquid, and after the supernatant liquid
formed by the mixture being allowed to stand is removed, the resultant is dried and

20  becomes solder powder.



