- 1 - DESCRIPTION A STORI NG PACKAGE UNIT AND A STORI NG METHOD FOR M CRO
SOLDER SPHERES TECHNI CAL -FI ELD [ 0001] The present invention relates to a
storing package unit and a storing nethod suitable for storing sol der
spheres, and specifically mcro sol der spheres. BACKGROUND ART

[ 0002] Recently, due to a trend in mniaturization of electronic equipnent,
el ectroni c conponents for el ectronic equi pnent al so have becone
significantly smaller in size, and yet- constructed as nultifunctional
conponent s having a nunber of functions. Such nultifunctional conponents

i nclude BGA, CSP and the |ike, whiaescrmeanbngured to include a nunber of
el ectrodes di sposed therein. Wien a nultifunctional conponent i's to be

i mpl emented in a prinfEdRPYAreACIKSIRIdMNTTS ANpphi stobereearddie el ectrodes
and |l ands of the printed board. [0003] O her types of electronic conponent,
such as QFP and SO C, are cofPRgHLed0t 80Tk u@ﬂﬁa{%re chi p having
internally a nunber of electrodes, that are connected to the board of the
el ectroni c conmponent by soldering. [0004] I n the sol dering process as
descrlbednggM§CAth§§L$er is separately and individually supplied to
every one of a nunber of |ocations of placenent or to significantly small
el ectrodesooan)excessbVerb a0of MR D& IEEA%SRALY to! B 2AG1LLLON, cﬁ%g%
cannot be supplied precisely to each one of a respective nlcro sol™deri ng
spot. Acconditngh§l, ai stohenpreethe® suitable for storing solder spheres,

and specifically micro solder spheres.

BACKGROUND ART

Loeo2] Recently, due to a trend in miniaturization of
electronic eguipment, eleqtronic components for electronic
equipment also have become significantly smaller in size, and
yet constructed as multifunctional components having a number
of functiong. Such multifunctional components include BGA,
CBP and the like, which is configured to include a number of
electrodes disposed therein. When a multifunctional component
is to be implemented in a printed beard, solder is applied
between the electredes and lands of the printed board.

[0003] Other types of electronic component, such as QFP and
SOIC, are configured to include a bare chip having internally
a number of electrodes, that are connected to the board of the
electronic component by soldering.

(G041 In the soldering process as described above, if
solder is separately and individually supplied to every ane of
a number of locations of placement or to gignificantly small
electrodes, an excegsive labor must be necessary. In addition,
solder cannot be supplied precisely to gach one of a

respective micro soldering spot. Accordingly, in the practice



- 2 - of soldering involving nultifunctional conponents or a bare chip, an
anmount of solder is previously attached to the electrode so as to foma
sol der bunmp thereon, which is then nelted during soldering to produce a
sol dered connection. Cenerally, a solder sphere is used for foinmng a

sol der bunmp. [0005] For formation of such sol der bunp, processes using

sol der paste, a solder sphere and the |ike are adopted. Traditionally, a
process using sol der paste, which is inéxpensive in tetns of the cost, has
been adopted predom nantly. However, under recent circunstances where a

m cro si zefofsofldemedgbinpo iniag rremyei Hin AO-2R0f icimpsneegdi 6€da Biré&W Ng tO
a fact that a height of inplenentation can be nore reliably achieved by a
bunp for mME}1&.séhdercephep e, s@ldrnces Pussiingsd vselttierhspheoethavi ng a

di aneter equal tqQ a required bunp height has becone common in practice,

t hough it SrECEXPBERsPURT nt? T It G THE o HUmPSEEETE PPRal ¥RichsEs ofhespl der
spheres i ntial_in electrode for an external .term nal  of a EGA and
CSP or an&§?§§§r§8£1?%r3§?§%ﬁ%¥ rﬁﬁ)ﬁﬁﬁﬁﬁﬁﬁjaoﬁ°ﬁﬁ§F88 GORDTPbHERt, where
achi evi nggegki C ! j j A e Lon j f_great

i nport ance. %ggg% Tgaéﬁgﬁﬁfégﬂ%ﬁgﬁig%iékgg!%ﬁkagﬁgﬁgéé %f§§+%% %3%5%, t he
sol der sphepesjare ¥ rogueed JntcF anRd b@hdwktBumﬁleérgégéﬁgbéhéﬁﬁymter
smal l er than the sol der spheres fornmed therethrough. The pallet Is:

vi brat ed soltherpbytsecat ddieiesolarerspheeshienithe hpotesadprédne with each
other within the pallet. Then, the solder spheres are nounted on a sol der
spher e notheERELPleatly Ace drhiasgisy vsindasoddpecpashei owlnicla 5ol der sphere
is large and/or there is |arger deviation in rain_diameter, the sol der

spher e cahMotPHS Y BAdEH Eete & ey o5 tr-hB28| Eg?‘flo@‘%@qﬁs, itis

i mpor t ant that .there is ng deviation in grain dianeter of every
one of th%J:‘g%cF[%?rrglgtp er eIs{OfV%V%Fdetrm 8T akRTEVe TG qﬂ?né’eﬁr g’?’ieéfg Zmount  of
sol der, - aakbus: & CONSIoThRRl g0t of hABLeaPnialiedy d QU0 TLIng-sg! der
sphere, i.e. the subject of the present 1nvention, 1S referre 0 as the
-sol der inom ephey iwala flRICH tsed &N neABheMBRt Shb0Sme Ml f G S Hd rlbhe
nmounti ng process as descri bed above, nust satisfy conditions, including:
(1) havi meelaisiphedahiitepedf byokdbnmgpliereedot sesdet harhdk95,a anthoaski xed
grain dianeter with less distortion; (2) having no contam nation on the
surface ditHe Spieder EPPemgy Ay irgss AdauheeT apaiahoet b sterdidoed (4)
havi ng n ;L§|%}i¥§%¥ thi§k oxi de fil maqver the surface; and (5) having a
fixed contemt oMY &7 6FH589Ft FORMCP0ABSPFICLERT eV AU fidr ddoi ng, a

cont ai ner, ri.ng sqQl.d S es .al sq.be such that.will not
af f ect afﬁﬁﬁ%ﬁﬁ'iaﬁgtg%ggf gksgﬁﬁe?ggéheﬁgga%gﬁéggéyf Pfeigkrgaﬁgéﬁd to
prevent, dpheadd tisoRsk@nann10ef0RABLE ARt HY8e t Bod MRG0 1t heQutSide to
t he sol der spheres, such as the phenonenon referred to as bl acking that
occurs wheh & B&asehdecsspher es abwetander fbr agabasd @EG RidiRictickhi n t he
container, leading to cracks in the surfaces of the spheres, resulting in
sol der paWfdide angomronghdi zehand brhérehng | rebraely tao qumedertienguch

bl acki ng, g known sol uti on has suggested a cylindrical container body
havi ng a 5oEPdmaniBBLATRBTREIGRI ¢A PE SERFRILWRLHANISd havi ng an

InmardlyE%%%%ﬁUdlngonggggﬁtSgofgegospheres on a number of electrodes,

the solder spheres are introduced into a pallet with holes

having a diameter smaller than the solder spheres formed
therethrough. The pallet is vibrated to thereby seat the
solder spheres in the holes in line with each other within the
pallet. Then, the solder spheres are mounted on a solder
sphere mounting head. Accordingly, if an aspect ratioc of a

selder sphere is large and/or there is larger deviation in



- 4 - reduce a space available for novenent of the sol der spheres (Patent
Literature 1). [0009]In addition, as the solder spheres becone smaller,
and thus the ratio of surface area to total volunme of the sol der spheres
irncreases, the surfaces of the solder spheres are nore likely to becone
oxi dized and turn yellow Such yellow ng of the solder spheres is due to
the fact that the sol der spheres are exposed to the atnosphere and Sn in
t he sol der spheres is oxidized by oxyges in the atnosphere. As the oxide
filmof the Sn colors yellow, the film as it becones thicker, causes the

entire solg@a&nsaagﬁq@tge,gpﬂ@agolgéé Wirdfte L%%Q\l;h'\/%nkwge@f the sol der

spheres, such as in the BGA inplenentation, in I ch the sol der spheres
are al i gnedcesskbeal pal bet taade It RTE t OgREBEr 1 8S; 8 MlEk an@guir es that a
presence of the sol der spheres be confirnmed by an inage recognition

devi ce, aktepravbnttnghefethe solderisgpher és. ckpithisapsosess @Ay
yel | ow sh coloring of the sol der spheres nay cause an error detected in

t he i nage®PBcBniie oPoHESF cePh SRt an caidedT tooRebigee ekt BRIV tthe | mage
recognitign device cause a stoppage of the groduction | i ne, thereby

seriouslyﬁﬁ??%ﬁ?iﬁﬁoﬁ$ Ut FAHISE | PPS 2d8PRFORTCRY Reidh &% of the

sol der spgﬁéfe%éntggvgged with oxide film such oxide filmnmay on occasion
oken

not be br urlnglnelting of the sol der sphere, and may thus remain on

the el ect tpdgy S hetils i b 1der sphere Probi | enar sagheke o &he apgée%%wgod&

whi ch may inhibit wetting by the nelted solder and lead to b sol deri ng.
- 5 - [0012y¢ntiéghtiofrdertdd ClbTEsanpes sasc8et ed aboyesrisoe doupes of
containers directed to prevent oxidization and yell ow ng of Sn-based

| ead- f r ecusofi dbr uhlernem twivieothe emds dggested in( Pat embuiliitray atoroe sz ke 5) .
[0013] A sinple but effective method for preventing yellow ng of sol der
spheres i Se$e-Park auter WhHerselistva remfhat@th sHestlugdngn &Ldni num

sheet that is inperneable to air d fromwhich air is evacuated and then
seal ed V\n'al_ﬁv%’bﬁ’ g_rs Gty %é‘ﬁ’%& gPﬁ]ef?aP‘BFtl?_ﬁ erfttrte 2. apd fs
o 20RO B LA M gt aBBERLRRRL, oo R LR 19, merte
met hod, | fodredh 2 SRACH ft¥le surface of the sphere; (3) having less
rougher and smooth surface; (4) having no relatively tﬁick
oxide film over the surface; and {5) having a fixed content of
alloy composition.
[60C8] Te achieve the foregoing, a centainer for storing
the solder spheres must also be such that will not affect a
grain diameter of a solder sphere. Moreover, it is required
to prevent, in addition to any deformation due to impact from
the outside to the solder spheres, such as the phenomenon
refaerred to as blacking that occurs when the solder spheres
move and rub against each other within the container, leading
to cracks in the surfaces of the spheres, resulting in solder
powders, which oxidize and blacken. In corder to prevent such
blacking, a known solution has suggested az cylindrical
container body having a bottom an opening of which is sealed

with a 1id having an inwardly protruding member so as to



receiving a deoxidant is created inside a solder sphere storing container
havi ng an oxygen barrier property as well as conductivity, so that

i nclusi on of the deoxidant received in said space may function to prevent
oxi di zation of the sol der spheres (Patent Literature 3). [0015] There are
ot her known net hods, including one using, instead of the deoxi dant
received in the container a container conprising a resin material that
contai ns an anti oxi dant conponent or anéther using a nenber containing the
ant i oxi dant conponent, which is received together with the sol der spheres

i nsi de t heego®d ad NEfadLatl Rt 1 o L FIU @ vhenl-00261he ¥oiaanAliRicdenown
nmet hod, an outer lid of the container body is adhered with a seal in order

to preventrokimt zat texrniafrd he) sol der spheres (Patent Literature 5).
According to this nmethod, once the seal is renoved and the container is

pl aced i nl@#C¥hseal 'ed abhidi tdon as idesegbdépr spBeregpherese igwsiidermnust al |
be consuned, as oxygen will flow into the container and the oxidi zing

process WiBRE BT EhE At i alSUTRface BRECHA APRRL. VAR dtfddmes pher es
remai ni ng_unused will therefore no_lLonger _be usahl as they wll be
il ved = AR ditiaaed MR shR B aREeo Bt Ens ka9 e
revent ed Q&%? Thﬁﬁﬁ ifi . r c i.ner sol der
gpheres, ?J‘Fléere |és la' n%ao ag!eng%{x%gg ?%rg gtgglr}iigi‘g&@rbt g}ﬁ\f}“ ring

nmaterial , ysucdas; M ik @ iHheresmdesal g8t ghe SMEH @SCqpper and
solder that is nore likely to be oxidized (Patent Literature 6). According

to this nethix; diremet arenadpegednter itak asmvophdrarauhdm ispadle, whi ch
is contained in a plastic case, and the whole case along with a deoxi dant
i s seal ecP\Aer |spfiargced sspedidizEATAYI OKY HeSTiIPATENT2 LNTRRATUYRE £9018] PTL

1: Japanese Patent Lai d-open Publication No. 2000-335633 ~ PTL 2:
Japanese Pt it dGaifd-18p&t Pl FRatPdATRoYS2H8%. 3BT 45iim, as it

becomes thicker, causes the entire solder sphere to appear
yvellowish.

foclol | Mounting of the =solder spheres, such as in the BGA
implementation, in which the solder spheres are aligned on the
pallet and mounted together as a block reguires that a
presence of the solder spheres be confirmed by an image
recognition device, after mounting of the solder spheres. In
this process, any yellowish coloring of the solder spheres may
cause an error detected irn the image recognition device. Such
an error, once detected by the imaye recognition device, may
cause a stoppage of the production line, thereby seriously
affecting productivity.

FOO111} In addition, if a surface of the solder sphere is
covered with coxide f£ilm, such oxide film may on occasion not
be broken during melting of the scider sphere, and may thus
remaln om the electrode as held in the sphere profile or
adhere to the elactrode, which may inhibit wetting by the

melted solder and lead to bad soldexing.



PTL 3: Japanese Patent Lai d-open Publication No. Heill 105940

Japanese
Japanese

Pat ent Lai d-open Publication No. Hei O3- 289415 - 7 - SUMVARY OF | NVENTI ON

Pat ent Lai d-open Publication No. 2007-230613 PTL 5:

PTL 4:

Pat ent Lai d-open Publication No. 2008-37487 PTL 6: Japanese

TECHNI CAL PROBLEM [ 0019] The above-descri bed net hods for storing sol der
however, are subject to sone problens. [0020] Al t hough a contai ner
conprising a cylindrical container body3having a bottom an opening of

spher es,

which is

sealed with a lid having an inwardly protrudi ng nenber can

prevent bliaekbng cagged; Byr SO dafe RQNAS taHBBLNG sagatB8t asdeh, ofdaRy , use
of such a container is not intended to address anti-oxidi zati on, and

consequentlkypesobdetosphitess nayrgassl oy phevexitdozediaatdidémurangel | ow sh.

[ 0021] A method intended to prevent yellow ng of sol der spheres in which

t he sol devedpheies of eSpdekee i real Hapecondiisri sghefea hane nkgwed sheet or

al um num

spheres | 848865t A6 of PAheRt At RF &l e tZetRal Yi-npact s to act directly on

sheet, which is air evacuated and then sealed with the sol der

h | d h Th if_th i, | d_i i
SUscept | b 80737 such exT B HaI O e U S P AR n 2aF BFSYSN LI DR of the
sol der spyere5, iRy £eSil 1ael NAIE R85 0% LRGLUSEORD oAndeoXian or

absor bent
m cro so

or a ering nenb osed toget her, en It 1s renoved,
dshinpPEEESHOBY e LAUSAG IR RAdLer taRt! YsSeabdahea QO3 The

met hod in which a space for receiving a

air and from which air is evacuated and then sealed with
gsoider spheres loaded therein (Patent Literasture 2). It is

alsc possible to include a decoxidant or absorbent or a

- buffering member enclosed together in the inside thereof.

001473 There is another known method, in which a space for
receiving a deoxidant is created inside a solder gsphere
stering container having an oxygen barrier property as well as
conductivity, sc that inclusion of the deoxidant received in
Said space may function te prevent oxidization of the solder
gpheres (Patent Literature 3}.

[0015] There are other known methods, including one using,
instead of the deoxidant received in the container, a
container comprising a resin material that contains an
antioxidant compoeonent or ancther using a member containing the
antioxidant component, which is received together with the
solder spheres inside the container {(Patent Literature 4).
[C016] In yvet another known method, an ouiter 1id of the
container bedy is adhered with a seal in order to prevent
oxidization.of the soclder spheres (Patent Literature 5).
According to this methed, once the seal iz removed and the

container is placed in an unssaled condition, the solder

t he



deoxidant is created inside a solder sphere storing contai ner having
oxygen barrier properties as well as conductivity, so that inclusion of

t he deoxi dant received in said space can function to prevent oxidization
of the sol der spheres, may not be abler to exert any effect in preventing
t he sphere surfaces - 8 - fromtarnishing. This is because Fe, a basic
conponent of the deoxidant, will be ionized by noisture in the container
and react with Sn to tarnish the spheressurfaces. Such tarnishing may al so
cause an error in imge recognition. In addition, reserving roomfor

recei vi ng shiherdeoxhdant mhLhi 811 hee COMAIMEY, TRY hGe8ase1an: OMeraldo Si ze
of the container, disadvantageously |eading to poor handling during

processi nghe[ @028k Thernehdothe sbadditisd gathoelsst haideexbdansrtecei ved in
the container, a container conprising a resin nmaterial that contains an
ant i oxi damsegppodenf bheacoetabiensi AgyaspeAber Spbatas niegpirtieay
anti oxi dant conponent, which is received together with the sol der spheres
i nsi de t h&E8REarhEt FRGTPFOBP chat 12299y UndPeRE -t RE HPEIUEH brP%ost of

t he cont ai ner,., A variety of materials.can be.used fqr containers or
 packagi ng HaP&frar s,ACa"ﬂf?dfa‘{lfng[%e', Rt ;)IaIS?EIS g’?‘d?ﬁ%ﬁgagu? h %e&fsgdu\ﬁlet h sol der
spheres that a&gytg bﬁr poed daily, are made of hardly recyclable
mat eri al s, there”w Tl Fesult a probl ematic effect on the environnent.

[0024] The (gt hgd i nrubhgh BH: OMbEEi+ichOfy the1eenlRl Behthofyr i Soadher ed
with a seal is subject to a condition wherein once unseal ed, all of sol der
spheres nusfidbe sphsused ansré hes sedtnowulphdkalizibhe ablkRotiofhe afdriiced
again. Thus, there will be a problemthat if not exhausted all at once,
the remai Ai Hgtadl derispheresrimbl e issttediral gad sheihbehodndds wdt
intended to provide a sufficient anti-oxidization nmeasures.

[ 0025] AccBfBfhg TR hes FZRIRRT P et o Suddest iifg™CRSt 14%#EY af° W% i ng
mat eri al L%- un 9 nd agggggltuggngﬁ ii_rgg Eged in19¥§%%§ﬂ€§ C%Ee, and
t he whol e“€a%&%87 ohg*Wth TG ki dAREOT S RACH BB Dy P8 HEFed
sheet, thﬁegéﬂxhﬂfﬁﬁg%%é 1 10s LAKLERASE MR & @%bo%??wﬁ%%ﬁciévely on the
materials 1nside the" case. The sane applies to a case in Ich an
absorbent chbstdsedai M B a8 Hf 1 d hen dleoXddARthe whole case along with a
deoxidant iz sealed by a laminated sheet.
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[ 0026] Thus, enbodi nents of the present invention seek to provide a storing
package unit and a storing nethod for mcro sol der spheres that solves the
probl ens of the prior art, so as to prevent "deterioration", such as

oxi di zation and deformation, of mcro sol der spheres. SCLUTI ON TO PROBLEM
[ 0027] Enbodi nents of the present invention seek to provide: a net hod
for storing mcro sol der spheres, conprising the steps of; packing mcro
sol der spheres in a container conprisi-ng an air perneable nmaterial;
provi di ng a deoxi di zing and drying agent to be disposed externally to the

cont ai ner iguaery or RYREHNGsthe container and the deoxidizing and drying
agent in a bag nenber Inperneable to air and sealing the bag nenber in an

air-tight regeadirtronpre®OR8] Furt her enbodi nent may i ncl ude, after pl aci ng

t he contai ner and the deoxidizing and drying agent in the bag nenber and
bef ore sedloiing !t he Dag aewmberddgvaibea] matiiglis condetenhngasstépr of
evacuating air fromthe inside of the bag. According to an aspect of
t he preseﬁ@hﬁﬁﬁénth%ﬂﬁvﬁﬁer%ﬁqsﬁ%ﬁlﬁﬁﬁkiT sgmet BFPRgePackage unit for mcro

sol der sphere - conprisin a container conprising an air
perneablgiﬁﬁggglal %}FQ@H rn) qﬁqﬁélner'comprlslng npcylln rical

container body having a bottom, an opening of which is sealed
with & 1id having an inwardly proitruding member can prevent
blacking caused by sclder spheres rubbing against each other,
use of such a ceontainer is not intended to address anti-~
oxidization, and conseguently solder spheres may possibly be
oxidized and turn yellowish.
[0021] A method intended to prevent yellowing of solder
gpheres in which the scolder spheres are packed in a bag
consisting of a laminated sheet ox aluminum sheet, which is
air evacuated and then sealed with the solder spheres loaded
therein may allow”an'external-impacts to act directly on the
solder spheres. Thus, if the bag is placed in an environment
susceptible tolsuch external impact, deformation or distortion
of the solder spheres may resuit. In the case of inclusion of
a deoxidant or absorbent or a buffering member enclosed
together, when it is removed, the micro sclder spheres may be
caused to inadvertently scatter.

foob2z] The method in which a space for receiviné a
deoxidant is created inside a sclder sphere storing container
having oxygen barrier properties as well as conductivity, so
fhat inclusion of the deoxidant received in said space can
function to prevent oxidization of the solder spheres, may not

be abler to exert any effect in preventing the sphere surfaces



sol der spheres are contai ned; a hol di ng nenber having a receptacle for
recei ving said container; a deoxidizing and dryi ng agent di sposed
externally to said container; and a bag nmenber inperneable to air,
in which the container, the holding nenber, and the deoxidizing and drying
agent are contained and which is sealed in an air-tight condition. The

I nside of the bag nay be air evacuated. A plurality of the containers may
be arranged, and the storing package unigt -may further conprise a hol ding
menber for allowing the plurality of containers to be held in fixed

posi ti O”ka%a%é}fﬁi%ﬂiz%?h iRl s $h8aNQLUFRY MBIhel . MY R AdaRECHLLO

enconpass the plurality of containers. The hol ding nenber nay have a bunp
for buffeabbgianyti pact hopasdesd myMmukshae. ihf thbecsleaxidizisg and
drying agent is disposed externally to the
react with 5n to tarnish the sphere surfaces. Such tarnishing
may also cause an error in image receognition. In addition,
reserving room for receiving the deoxidant within the
container may increase an overall size of the container,
disadvantageously leading to poor handling during processing.
[0023] The method using. instead of the deoxidant received
in the container, a container comprising a resin material that
contains an antioxidant component or a method using a member
containing the antioxidant component, which is received
together with the solder spheres inside the container may
problematically increase the production cost of the container,
A variety of materials can be used for containers or
packaging materials, and if the containers, such as those used
with solder gpheres that are to be consumed daily, are made of
hardly recyclable materials, there will result a problematic
effect on the environment.
(00241 The method in which an outer 1id of the container
body is adhered with a seal is subject to a condition wherein
once unsealed, all of solder spheres must be consumed and the
seal Qould not be able to be affixed again. Thus, there will
be a problem that if not exhausted all at once, the remaining -
solider spheres would be wasted. Also, the method is not
intended to provide a sufficient anti-oxidization measures.
[0025] According to the packaging method suggesting that a
metal wiring material is wound around a spool, which is

received in a plastic.case, and the whcle case along with a



hol di ng nmenber, the hol di ng menber should be constructed to have air
permeabi lity. The hol di ng nmenber may conprise an air petneable material.
The hol di ng nmenber nay have a vent hole. The hol di ng nmenber may have a
recess for allow ng the deoxidizing and drying agent to be seated in

pl ace. - 10a - The hol di ng nmenber may al so be a connecti ng nenber
for maki ng a connection between the plyrality of containers, and the
connecting nmenber may be structured to "be breakabl e by hand. The

cont ai ner have a sel stan |n ro
cont ai h&P*Y AR RE sy g?g%%ggp%%% gﬁghggﬁ%%gﬂg;egﬁ%jggx?glner

body. The contalner is %%%%%&Nﬁg)%@&%t nQfetfanshucent esidlse.

The same applies to a case in which an abscrbent is used in place of
the deoxidant.
[0026] Thus, embodiments of the present invention seek to provide a
storing package unit and a storing method for micro solder spheres that
solves the problems of the prior art, so as to prevent “*detericration”,
such as oxidization and deformation, of micro scolder spheres.
SOLUTION TO PROBLEM
[0027] Embodiments of the present invention seek to provide:

a method for storing micro solder spheres, comprising the steps of;

packing micro solder spheres in a container comprising an air
permeable ﬁaterial;

providing a deoxidizing and drying agent to be disposed externally
to the container; and

placing the container and the deoxidizing and drying agent in a bag
member impermeable to air and sealing the bag member in an air-tight
condition.
[0028] .Further embodiment may include, after placing the container
and the deoxidizing and drying agent in the bag member and before
sealing the bag member in an air-tight condition, a step of evacuating
air from tﬁe inside of the bag.

According to an aspect of the present invention, there is

provided:

a stofing package unit for micro solder spheres,



The contai ner may have conductivity. The hol di ng nmenber may be al so nade
of a transparent or translucent resin. Preferably, the container may be
made of pol yethylene terephthal ate suitable for recycling. Preferably, the
hol di ng menber nmay be al so made of pol yethyl ene terephthal ate as suitable
for recycling. A contai ner conprising an air perneable material,

whi ch may be used in a storing nethod for mcro sol der spheres in
accordance with the present inventioﬁ,l%ﬁy have: a container body to be
packed with mcro sol der spheres, an inner |lid nenber and an outer |id
menber coggidEen®: the inner |id menber is sized to fit in the opening of the

container body in a |oose-fit condition, Qut et lid nber
and t he conﬁaﬁﬁgﬁlﬁéﬁy“&ﬁgléa%bﬁgﬁaﬁBIﬁEWﬁagﬁ%IFﬁﬁﬁ?afl hlméﬂgh t hat

there is no clearance allowi.ng for the passage of mcro solder spheres to
be proéebﬁﬂf@@Pﬂé@haﬁﬁe@WHﬁéﬁ'Prd menber and the contai ner body, when the

outer lid nenber is nounted in t -
a holding member hav1ngIlerggeggggieo%oét¥%c%99£§% %%Edbggb%alner;

a deoxidizing and drying agent disposed externally to said
container; and

a bag member impermeable to air, in which the container, the
holding member, and the deoxidizing and drying agent are contained and

which is sealed in an air-tight condition.

The inside of the bag may be air evacuated.

A plurality of the containers may be arranged, and the storing
package unit may further comprise a holding membér for allowing the
plurality of containers to be held in fixed positions relative to each

other.

The ﬁolding menber may be adapted to encompass the plurality of
containers.
The holding member may have a bump for buffering any impact

imparted from outside.

If the déoxidizing and drying agent is disposed externally to the
holding member, the holding member should be constructed to have air
permeability.

The holding member may comprise an air permeéble material.

The holding member may have a vent hole.

The holding member may have a recess for aliowing the decoxidizing

and drying agent to be seated in place.



ADVANTAGEQUS EFFECTS OF | NVENTI ON [ 0029] Accordi ng to enbodi nents of the
present invention, since the - 12 - container in which the mcro sol der
spheres are to be contained is constructed froman air perneable materi al
and the deoxi di zi ng and dryi ng agent disposed externally to the container
is contained along with the container inside the bag nenber, which is then
sealed in an air-tight condition, an_effect fromthe deOX|d|Z|ng and
dryi ng agent can act on the sol der spheres thoroughly within the

cont ai ner. §ﬁe g H%%ZI degggiglxggq?a%eggn ngeﬁgmﬂn!%09nﬁaﬁ£§§ i's

capabl e of deoxi onal absorbi ng 'noi sture, so that it can

Tunctl af Lo fgvlgenéwe% ghzaniom oy the @ﬁ%llﬁgis JURa! hOAAEDCANL RRSLAT &

Thus, romthe d OXI Izi'ng rying agent 1s of use’in
inhibit%g Q%&gh%% %8@1%P%ey Lé&%ﬁﬂ% 8% surfaces of the sol der spheres.
Wien t he” déoxidant 15 use one r the base conmponent of the
deoxidant will be ionized by the nnlsture in the container and react with
Sn, which may | ead to oxidization of the solder spheres; while use of the
deoxi di zing and drying agent, owing to its noisture absorbing ability, can
al so renove noisture that otherw se nmay cause ionization, so that the

oxi di zation due to both factors, one from oxygen and the other from

noi sture, can be prevented. [00301The air pelLneable material used to
construct the container may be a highly processable material having an
appropriate strength, for exanple, a resin such as PET, which allows for

i nexpensi ve production of the container. Further, use of the storing

nmet hod of the present invention can prevent any def oLmati on of the sol der
spheres, which may be caused by dropping of or |oading on top of the
storing container for - 13 - spheres and the hol ding nenber of the
storing container. Further, production of the storing container for
spheres and/ or the hol di ng nenber of the storing container by use of a PET
material results in a |lesser environnental inpact as conpared with other
materials, such as PP (polypropyl ene) and PS (pol ystyrene), for exanple.
This is because the PET material provides an easier and w der range of
measures for recycling wherein it may be reused as fibers or recycled
resin nmoldings. The use of the PET material, specifically when used in
production of containers intended to store products to be consuned, such
as mcro:solder spheres, is preferable froma viewoint that it has |ess
i npact on the environnment and is recyclable in various applications.

[ 0031] Si nce a deoxidant is not used, yellowi ng due to Fe will not occur.

[ 0032] Si nce the deoxidizing and drying agent is disposed externally to the
container, the container in itself can be made conpact, which may
facilitate handling of the container. In addition, a rise of solder
spheres scattering may be alleviated at such tine as the absorbent is
removed fromthe container, which has been concerned with the prior



art. [0033]1f sone sol der spheres remain unused, they can be stored
satisfactorily in a good condition by enclosing a new deoxi di zi ng and
drying agent in the bag nmenber and then resealing the opening of the bag
menber securely by means of thernoconpression or the |like. A sealing tape
or the like may al so be used for resealing. [0034] O her effects of the
present invention will becone - 14 - ggparent fromthe description given
bel ow. BRI EF DESCRI PTI ON OF DRAW NGS [0035]Fig. 1 is a |ongitudina
sectional view show ng an enbodi nent of a storing package unit for mcro
sol der "8¥heres according to the present invention; Fig. 2is a_

perspective view show ng thg ?ackagﬁ uni t 1% t@&}eE%sent i nvention before
it is seal ed®FFgta3nPE WY BEYT ghal 0T 2w br g Roltainer; Fig. 4 is a

perspective view of the container; . Fig.. 5 is.a riial . s i ona
vi ew of theTe®ntdIT Pt iMtive aV%EhCﬁBFﬁ%%ET§%%%é?¥§a 108 F%?IGE%E a pl an

view show ng a_hol i ng nepber. of, anather, ggbodi ment al ong with the

The container is made of a transparent or translucent resin.
The container may have conductivity.

The holding member may be also made of a transparent or translucent

resin.

Preferably, the container may be made of polyethylene terephthalate
suitable for recyéling.

Preferably, the holding member may be also made of polyethylene
terephthalate as suitable for recycling.

A container comprising an air permééble material, which may be used
in a storing method for micro solder spheres in accordance with the
present invention, may have:

a container body to be packed with micro solder spheres, an inner
lid member and an outer 1lid member, wherein

the inner 1id member is sized to fit in the opening of the
container body in a loose-fit condition,iand

the outer lid member and the container body are adapted to hold the
inner lid member such that there is no clearance allowing for the
passage of micro solder spheres to be prdduced between the inner lid
member and the container body, when the duter lid member is mounted in
the opening of the container body.

ADVANTAGEQUS EFFECTS OF INVENTION

[0029] According to embodiments of the present inventicn, since the



Fig. 7 is a longitudinal sectional view of a container of another

enbodi nent. DESCRI PTI ON OF EMBODI MENTS [ 0036] Referring now to the attached
drawi ngs, an enbodi nent of the present invention will be described.
[0037]Fig. 1 is a longitudinal sectional view showi ng an enbodi nent of a
storing package unit for mcro sol der spheres according to the present
invention. Fig. 2 is a perspective view show ng the package unit before it
is sealed. Specifically, in a package‘uﬁ?t‘l, a container 2 conprising an
air pernmeable material in which are packed m cron sol der spheres, with a
deoxi di zi mprehad nairy iingwhgeht tBe beiage déshizse dipeidresnakky tboné he cont ai ner
2 are all contained in the bag nenber 4, which is inpeineable to air, and
t he bag méBéRiReds iseaPeat T hnd af¥or | gfhtaigomdivmeair lel matheial lasdr at ed

- 15 - eg& digpnt“ a _Iuralitg of containers 2 are enconpassed with a
hol di ng %ﬁé e%?lﬁéégé?pfﬁﬁr g oiishnettspossd erdegesikini &9 ngrand
drying ag . e;heen placed in the { menber 4, the.inside of the bag
nenber 4 %%;rllt%ég%%r lgvggug ® e‘ge%j(;?%g t"lllkelc &8 enﬁ%élaiﬁefslgﬁhﬁli%dﬂﬁ L5

ai r-tight ye@Rdict i QR1cht 1 b Sthon 0Lt hat ame.ﬁiigﬁitdeog&iw@n bag menber 4

may have an inert atnosphere consisting of nitrog argon or the like.
[0039] Fi geffect arvarthéadeSerLdiHNRd ai@Wrgfinghageant 8hR€hict Zon afk Fig. 4
is an expl oded perspective view of the container 2. The container 2 has a
cont ai ner sbddgr7sphewhs chhod cugh ko lwigrhisphdeesob tadnanet ahedf the sphere
around 70gn) are to be contained and a lid nenber 9 for covering an
openi ng 896P*ifAéz¢pdt APheFr Yy FUemhaissshbairrér bedyng bimattie |id menber
9 are fitted with ga h other at their_tapered portions. This fitting is
suf fici enf*‘??aﬁl@h? t SPPFE At r?éldriacﬁdrféﬁ*&@@lé&’f FBEPHRI G THRVEIR-ef v

R e e

lid nmenber to be renpbved easi and.

spher es theg%%?wgaﬁmw&t&m ORBRLNT.8 ORYebE &&é%ea_%%ic&iﬁxz&ﬂgs' i d

menber 9. [O One of the features of the present 1nvention consis in

that the deaxédyzafgagitt disyiory wgenin InhsbdicspgSed1 8xELF 1M lahd O the,
container 2 and the container 2 for containing the mcro solder spheres 6

conpr i sesyehéowing pekalsbefmsesr pdl th@heoaiier pepheadd € Waker taé may i ncl ude
one consisting of a resin material, such as PET, for exanple. The resin
mat eri al $ROEEFRDF el DfUFRDA ANy tife GGntthenBpsg component of the

deoxidant will be ionized by the moisture in the container and
react with Sn, which may lead to oxidization of the solder
spheres; while use of fhe deoxidizing and drying agent, owing
to its moisture absorbing ability, can alse remove moisture
that otherwise may cause ionization, so that the oxidization
due to both factors, one from oxygen and the other from
moisture, can be prevented.

{G030] The air permeable material used fo construct the
container may be a highly processable material having an
appropriate strength, for example, a resin such as PET, which
allows for inexpensive production of the container. Further,
use of the storing method of the present invention can prevent
any deformation of the solder spheres, which may be caused by

dropping of or loading on top of the storing container for



- 16 - with a strength to make the container resistant against a certain
magni tude of inpact and also highly processable. The reason why the
container 2 is not sinply provided with a vent hole but the material for
the container 2 enploys the air permeable material is because it is
intended to allow an effect externally fromthe deoxidizing and drying
agent 3 to act on the mcro sol der sphf es 6 thoroughly within the
fontalner 2. TBe ef fect via vent hol es provided at a pIuraIity of limted
ocations may be poorer than that obtagi nable. via a unper, of mecro
por eshﬁflé%ﬁﬁeé‘n@vg? & IERY | FEOET r © t?f‘?eg P]élnr?atcé)m:aan E irtHer the
vent hol es could cause | eakage of the co solder e
[ 0041] PFeFeanry oL t e SoREL eCPnﬁaf@?F[)E it alfmgpa?%%]tdm?

t ransl ucent naterlal sQ that a nce of th d
i nsi de™EEEDHET B%ﬁsrtr?é&n@l%‘ﬁ’éclallg K3F1 1 t%ﬁgmlggtger 38& ﬁémﬁolgg{uﬁz ?renber

5 may be al so nmade of a._trans arent or trans t
al | owi ﬁ@s%lelbreélgéﬁﬁgned’ftatlhém%% 855 5P Sohere Oecgg i %Eltgfl%e c%%hg?%e? 2

to be visuall onflrned X ernaII fo t h

£0043]¢8?%¥%iféy§ﬁ%ecéﬂi dg ?P%%fs ¥pre e?ﬁ%l8£%§H% g%ggﬁrJ§PF5??§Flﬁ$eorder
0 preven e Cro s er s

A A R L ée%ﬁzéﬁzn%owgéfépg%%@%ff@%Qada%fﬁﬁg%feﬁcw“

contain body .7 or the
ﬁg %& be rgg%ﬂ%&i Eﬁegzqﬂgrég<§&£ﬂk§ﬂ%lﬁﬁﬁ&iﬁé§YHT@ruéé‘&f

wor st ¥a5eS scat Perim i's purpose e container 2 may be

coat ed i tfy. 2 conduct ,'lgs%eg%% #l, L9g4dlThere, Iy beokari alinsdrom the

enbodi con ai‘ner For convenlence when the micro

sol der Sgheé%st Ln,the cont ef{%;gg d@éﬁslﬁr{eanswﬂ ed AL theapal dfkresd,

snall ép ure Tor renmoving er spheres may be forned in a part

(e g senira %g C%l%fv&%ﬁhﬁlﬂé pEOber. Yasaidkd hepsorldn aperture nmay be

S
coverea mf?% ano smal | menber. [ 0045] The contalner 2 i n anot her
enbodlng roﬁ% nt and is recyclable in various applications.

[0031] Since a deoxidant is not used, yellowing due to Fe will not
occur.
[0032] Since the deoxidizing and drying agent is disposed externally

to the container, the container in itself can be made compact, which may
facilitate handling of the container. In addition, a rise of solder
spheres scattering may be alleviated at such time as the absorbent is
remo%ed from the container, which has been concerned with the prior
art.

[0033] If some solder spheres remain unused, they can be stored
satisfactorily in a good condition by enclosing a new deoxidizing and
drying agent in the bag member and then resealing the opening of the bag
member securely by ﬁeans of thermccompression or the like. A,sealiné tape
or the like may also be used for resealing.

[0034] Other effects of the present invention will become



illustrated in Fig. 7, may have a container body 2a, an inner |id nmenber
2b and an outer |lid nenber 2c. The inner lid nmenber 2b is sized to fit in
an opening of the container body 2a in such a |oose-fit condition that
there will be a clearance in a range of 504mto 200am for exanple, to be
created between the inner |lid nmenber 2b and the opening of the container
body 2a. Therefore, the inner lid nenber 2b is not substantially
susceptible to any frictional resistancetwhen it is nmounted to and renoved
fromthe contai ner body 2a. [0046] On the other hand, the outer |id nmenber
2c is conhpgureftt orbf S0sWaldyripuieditant Be16@Nt ai ner body 2a so as not
to be renoved i nadvertently. For this purpose, a vertical flange 2d of the
outer |i dBREFNBePEZCRINEYIMe ¢F odAAdexiad th a rai sed portion 2f for
engagenent with a horizontal flange 2e of the contai ner body 2a.

[ 00471VWheh0PRBIout eFigi dt rehferlagiigidhnadt sdctbonhab bW adimeritapdy 2a,
the outer |jd_nenber 2c and the contai ner bod¥ 2 can hold the inner lid
menber 2bPRORH L NarthettURAY HRSTFESRH PPIBeIRb BLEEP afrti el | HMeFEST or

t he passage o;d:tu@e rgc,tgtge sol,!edseén splh%r e%itooobe produced between the inner
lid menber 2% Aned t he COntHl ner body 2a. gpeci fically, they may be
arranged such t hen Qe | j.d ' - - to the
cont ai ner bodyﬁg', ~the iénr%%r Iig;tﬁgﬁbgg%ggg%gﬁf%%s% a%ﬁg%ge% V\uélgrjf toﬁe
outer |idinenpesseier ant ehishpulgdacRortl 68 28a0Eal he contai ner body 2a.
This may achi eve a close contact condition or a clearance of such a size

t hat woul d notFigll dwipass age: tGlonialle vitegr ofsal dettspher,es bet ween a

peri pheral edge of a bottom surface of the inner |lid nenber 2b and a top
surface of th&hod d& ap@earisecrgvef vihe ebntlg nesntsodyei2a. [0048] I n

anot her aspect_ (not shown) of hal di n%_the inner lid nenber 2b, a
horizontal fldndge 2h St & BeéNtdRer SeCETdCRRMbEFER P heirH EXEBES bet ween
the outer_]i ber a ri.zontal flange 2e of the container body
2a. [0049ﬁJAJ&ngeaéc}€lantaa§%°Clo éﬂegn(%r?trai ner of Fig. 7 consists in that the
provi sion of tde inpnglg I AL gl ki a ol [ upon
renoval of thslggut gr %‘Isida %%?%ﬁ%ﬁ?gngaﬁg&ﬁ]%%ng@%é%F’hggﬁg%es

Wi t hi n t heneanisaidiera1kedy vwian encurpneutnai; thegcontai ner I n additi on,
since the inner Iid nenber 2b is in a loose fit with the opening of the
cont ai ner bodyi2a, "nds Apdchowtulidnbé peotiucedl upev reghey alongbinbe 6fd.
Thus, when the inner |lid nmenber 2b is renoved, there will be no risk of
the i cr FEORRT EPrRei@entunpi ng out of the container. [0050] The micro

sol der s C}gﬁggg[ ti\{' FC%?@%I r}gjgzpﬁgdy 2a are usually consuned all at once.
However, Sasifonal ; 5 r spheres may be saved in the container
body 2a fafo ubSealgil,isg 13K 9 MENReaaR8s | R ARFOUML, the shoul der
portion 2g may be inwardly “bevel ed so that the mcro der” spheres wi ||
not r enBidipdi e tSReulger pRekkhen iddeatibhencontidd nifslredesla.

(00371 Fig. 1 is a longitudinal sectional view showing an

embodiment of a storing package unit for micro solder spheres

according to the present invention. Fig. 2 is a perspective

view showing the package unit before it is sealed.

Specifically, in a package unit 1, a container 2 comprising an

air permeable material in which are packed micron solder

spheres, with a deoxidizing and drying agent 3 being disposed

externally to the container 2 are all contained in the bag

member 4, which is impermeable ito air, and the bag member 4 is

sealed in an air-tight conditicon. 1In the illustrated



- 19 - [0051] Further, although the illustrated container 2 conprises the
contai ner body and the |id nenber, it nmay be constructed as a unitary
container. Such a unitary contai ner nmay be produced by introducing the

sol der spheres 6 through an inlet into the container so as to be contai ned
therein, and then closing the inlet by neans of adhesion and the |ike

met hod. When the sol der spheres are to be taken out, for exanple, a-
weakened region formed in a part of thelTontai ner nay be broken to create
an openi ng through which the sol der spheres can be taken out. [0052]Still
further, ahbbaygbntheaiplusdyatehheUididifle2 Bas 8 s8blnsiandi ng: 4y oerty
and as it is, the container 2 can resist against a certalin magnitude of

i npact, i holliégngontmaberers2 is used in an environnment | ess susceptible to

i npact fromthe outside, the self-standing property is not required for
the cont alABR82. | Mites WeseontrinsuntZaiongr they dbexdd il bxdg bhed bagrinick e
menber. [0053]Again referring to Figs. 1 and 2 in conjunction with Fig. 5.
In the il PHESE a’? SR EHRRAThENRCeE FiurthS RS0 feBBRTE af nekle 2ingideay|afy
‘enconpass ith the hol din nmber 5 and also fixedly held in their

poSi t | ons%fr%i%\ll\%?? v”éerf?%erea‘gﬁ“%f {?(;er 238 EVREPEAFY PEE RES NP P SRS 4 i s
construct y.ahl g. . || i_bl e r e of resin and
has recepfe'gcléééés)i%% %g%nlgdﬁlqln a owe%(r?mp g’?g%ﬁengg@sifofn%% ngg‘l%vitﬁaltt he
cont ai ner sn. idacde off the: NRLERAHIES 412202829 buh T erdPg Dy Jor med in
the bottomfor buffering the 1npact fromthe outside. The instance of

i npact froonsheting sstleyitaogesed argonhios easelikaplies an inpact due to
dropping. Simlar bunmps - 20 - may be arranged in appropriate |ocations
in order EQ0BUfer Bighi rstisoEheenbised ebcitiprsl svidW0s: e upparipkat e
menber 14_of the hol ding nmenber 5 has a downward protrusion 15 forned so
as to conpr R {1 it TfeMe s Plogeth BeXERESTARE P19 Vé igprtigéner
receptacleg 1 t he uppe | at e nber. 14.is folded over the | ower

pl ate ne 'er%f'f%t%ﬁgaég rv\gr%agr%t?ﬂ% 95 %?‘?‘-6\7\75 lt“hé’%&é’ BHREP 2 to be
hel d stabdgrddy-t t 3¢ Thas o] Mo} 1

T anged T s b e Tousr o e nenner 1T one R B oaepr et o
nmenber ldb&atbrocopeiais vt hieaekrethen serasctorhed diboide il @ genbers
11 and 14 in the folded condition. [0055] A recess 18 is fornmed in a
central rdg grordfaitteg bpger 7pl allee needeaiddr By elhdatpackiof member
deoxi di zi ng and drying agent 3 is to be seated. A recess 19 is forned in
t he cent ralPiediiditest wike leambr ofhateafebeiritaperet comiddatse aThis

cor respogtd:g r]%é%g\&mwatsrﬁ%gpr Qtr uii on .t h%t thas em_srged_ in formation of the

recess 18] A iR de 51P8Iz FRGPERGSHT yiiy gk merperaf Heom
being inadvertently removed, while the 1id member 9 may be
provided with a lug 10 to allow the 1id member 9 to be removed
easily by hand. If there are unused solder spheres 6
remaining inside, the opening 8 may be closed again by the 1id
member 9.
{oo40} One of the features of the present invention
consists in that the deoxidizing and drying agent 3 is
disposed externally to the container 2 and the container 2 for
containing the micro solder spheres 6 comprises the air
permeable material. The air permeable material may include
one consisting of a resin material, such as PET, for example.

The resin material is capable of providing the container 2



di sposed internally in the holding nenber 5, if it is disposed externally
to the holding nmenber 5, as in the illustrated enbodi nent, then the
hol di ng menber 5 fully enconpassing the container 2 is also required to
have air peLneability. This is intended to allow an effect of the
deoxi di zing and drying agent 3 to act. on the container 2, and thus on the
sol der spheres 6 in the container 2. In_order to provide the hol ding
menber 5 with air perneability, the hélﬂﬁng menber 5 in itself may be nade
of an air perneable material or at |east one vent - 21 - hole may be
formed i nwi#ie lols¢drrgohnber mGkeStcd eenvenindolegimyaal-saghenatranged in
the hol ding nmenber 5 conprising the air permeable material. [0057] The

m cro sol f&FtégReMegnafedpatketfPACt NG ok fbroh 1Y amdcekeabbataifer 2 s

t hen plac%% in thﬁ rggeptacle_lZ_of t he hol ding nenber 5, and after the
| over pl at'€ APERbEFY 11P3n3°Thattippet 1 At Y PAONAMPAgWhERNA cYHRkd

over each,ohheg, .t Ldizin ryi agent, 3 | | aced ip the

recess 18.%%Qe%ggn?g?ﬁggéégi%%egﬁﬁpgﬁgéxﬁ% Jé%ﬂﬁgaﬁﬁpiﬁgsdggﬁiﬁfQing and

drying agerirmda8ie hot&pdicedsi Pioaddie hag mnher Aq The er 4is a

menber inperneable to air. As'éheetaused for the gagﬁngﬁbg?i}%ws lgBI d have a

suf fi ci eneltfebaneaxygenl peketératind i doosanm A rsulhicchepthy hgunwat ef, vapor

perneability. Preferably, it should have a rate of oxygen perneability

such t hat agtdan| yheohigmeo cfobiggesplaites t60 thermeghaeyt Wiough the sheet is

restricted to | ess than 10m_ per 1nR of sheet area, when placed in an

envi r onneffPRREVIAY %-téﬁﬁhﬁéﬁ%ﬁ@ dfapyentahplas dbryvided®tamd an

at nospher | ressure.of . 1IMPa, . Preferably, it has such a rate of. water

vapor perﬁéggf“ﬁf§ ?%a:{l iﬁfia]r‘?%?i%lcﬁlsdé%‘lyyl\?olpﬁ’ﬁﬁ%f thar efhebnt ent

per meat i ngytheQ t S e ram per 1nP of sheet area, when
YO0 e PP SRl ok HRPD078 L nRPLERL i

pl aced i n an environnment enperaturée o

huni di ty @ﬁtgﬁg@aﬂﬁep&afgem@%aéefm,b%niaa@%r%el ntﬂgugwwﬂ t

material. Alternatively, an air peineable material my be coated with

al umi num oouldiecdidke Boaiasyd OMINE de diFpeviaabi kbhyrés &ir.
[ 0058] Furt her, the deoxidizing and dryi ng agent used herein is one capable
of deoxi di 2¢&Y! and Bxkfiaxtadriat| ythe @htaialsorbiney heissdeepf so that it can

function to prevent oxidization of the subject due to oxygen and noi sture.

In this COMMERATYH: of dofsridicanty "aisrias| eopibatice, MisEeaganpetiehe RP
Gas Chem cal ., Inc.)

agent (br (gamal{%‘ th r odyct, fr, M_t subi shi _ Co .
may be usrgj(; as the dreo%p?’(ﬁo g arfdf ¢y iR §§_eﬁf’?‘ff‘ﬁrﬁ%§]‘ﬁﬂ‘?‘é€i‘yt% cont ai ner
ﬁeﬁggrtZe%ﬂﬁgﬁiggfgﬂ?ﬁgﬁ%%gkﬁé é?g?%;g%%?%é?ngﬁgﬁggsghg%ggx%%gk%ggbﬁgnber
4 may be made eMBCdiair@thsparent or translucent material, thereby
allowing a presence of the micro solder spheres 4 within the
container 2 to be visually confirmed externally to the holding
member 5.
(00431 Further, the container Z may preferably have a
conductivity in order to prevent the micro solder spheres &,
during the solder spheres 6 within the container 2 being
transferred onto a pallet, from adhering to the container body
7 or the 1id member 9 due to static electiricity, or in a worst
case, scattering arcund. For fhis purpose, the container 2

may be coated with a conductive material.

[0044] There may be variations from the embodiment of the



[0060] In the illustrated enbodi nent, although the hol ding nenber 5 hol ds
four containers 2, five or nore or three or |ess container(s) 2 may be
hel d by the hol ding nenber 5. If the holding nmenber 5 holds a greater
nunber of containers 2, then an anount of deoxidizing and drying agent 3
used may be increased. [0061] When the sol der spheres are to be consuned,

t he bag nenber 4 is partially broken, and the hol ding nenber 5 may be
taken out and then opened so as to al FoW the container 2 to be taken out.
The lid nenber 9 for the container 2 is renoved and the sol der spheres 6
therei n maypnkaisuppki edrantdompaldeie whbe €ABt ALBELS Lo1ddY WpHeTR0% tO be
used, may remain fitted in the holding nenber 5 and returned into the bag
menber 4 tiogéhiberont & nar n2waus usesh deoxiedi zintg ahd doyiay, agesbaid. The
broken area of the bag nenber 4 should be closed by applying a reliable
seal by nBRATTHFet heF novtrpredstion Triddie sioibedsssgags drotoahedwit mgress of
out si de alr I f not aII of the solder spheres in a S|ngle container 2 are

consurned, P ehE (e-93. _a GRREFREPITTs O 636d 1By FREPEF neﬁ%%rt@?éﬁ%ﬂﬂ1aced
back into_the ggd&Q eg@ %%%gr%%thenot to. %g%%ga My e%%4 and the bag

menber 4 I then res a ows “a iig " RENPer of anot her

embodi meny ggZbis hobgl ng, MRIDSLr 1 5 ixprmhtee %Bo%aqmtsﬁ%ergé' y fromthe

cont ai ner body as a connecting nmenber 20 f maki ng a connecti on between

cont ai ners12usAraedral @iga of hde mecuoﬂga&aabebeafﬂ 28, aavealened
area 21, and a user can nmanually break the weakened area 21 as needed.

Al t hough thé memnpectimEminderc @iy slinbmesdpable . of Tl otreetd ngdt he sol der
spheres in the container 2 against an inpact fromthe outside, such as

dr oppi ng BEPRE PP KES Skzedntalfily il @rasrenpact ofu&he agont di dwdand t he
i ke, and_al so inhibit (Egnlflcant V|brat|g%FnDt|on of _respective

cont ai ner 82 2By %thﬁ‘ rf‘d’ RSP IRCoP A NEPETS FikEdPS 3 n their
positions yelative i e%%ﬂu§VQ§aﬁﬁg§ﬁgg%5§%%Q 63&{8\v?%hp¥agrg e%fect of

t he present I'nven |on ‘as’n

bel ow. Therea@e@meéﬁ #id ustdat ed 4 rmeﬁlbe% 2h and ghe\!"a@%é Fganpl e

1, wherein mcro solder spheres, each having a dianete 70an1mas packed
in a PET comtaimer {omt Wee. offh4@eehrep the 80%hef iis madusve zrand hbe PET

contai ner was held by a PET tray (the hol ding nenber) and covered with a
al uni num el tan bl 13t v sdyap tdriverto angngricthonhe RPsbgentcd tten it
deoxi di zi ng and dzyupg a%Fqk%T [2?§§LE¥%QEIgogtgsgégsgnés fne wherein the
cont ai nerisgeeunte G an ove ody 2a

[0046] On the other hand, the outer 1id member 2¢ is

configured to be_secureiy mounted to the container body 2a so

as noit to be removed inadvertently. For this purpcse, a

vertical flange 24 of the outer 1lid member Zc may be provided

with a raised pertion 2f for engagement with a horizontal

flange Ze of the container body 2a.

[0047] When the outer iid member 2c¢ is mounted to the

container body 2a, the outer lid member 2¢ and the container

body 2 can hold the inner 1id member 2b in such a manner that

there will be no cliearance allowing for the passage of the

micreo soldexr spheres to be produced between the inner 1id

member 2b and the container body 2a. Specifically, they may

be arranged such that when the outer 1id member 2c is mounted



not held by the holding nmenber in the Exanple 1. - 24 - [0065] Conparative
Exanpl e 1 represents one wherein instead of the RP agent, a deoxi dant was
encl osed in the Exanple 1. [0066] Conparative Exanple 2 represents one
wherein the container was not held by the hol di ng menber and not covered
with the alum numcoated bag in the Exanple 1. [0067] Conparative exanple 3
represents one wherein the mcro sol der spheres were packed in a gl ass
bottle, with which additionally the RP &8eﬁt was encl osed and then capped.
[ 0068] Conpar ati ve Exanple 4 represents one wherein the mcro sol der
spher es wer® Yhgclcedtiaringm abdm Aam toat sahdyaglidvintdmiosi e addi beonal |y the
RP agent was enc] osed and then sealed. [0069]In the conparative exanpl es
as descri FEdTR56V &S tRENTFRE0CYBEHeE 1S PIERRET V& engack sBobhdan pepUndn Of

80% to the, val of _each specific_container or package. The mnicro sol der
¢ Ofugéetﬁgn ﬁﬁﬁegsgPﬂytﬁ%‘EfgﬁﬁI@§? E5ERCHREVR NG e Gitdistter of

spheres used e

70gm [ 007QLAstest, et bo detelm ni el ow was carried _out as
fol | ows. Respective Examg)ﬁ%g&%ﬁgéC%%np%#%?i%esﬁea%%etsW ﬁg BPECRHI T a
tank havi pgseesst apt theMRerab ussr @b A did bl e3Qr 20d. 7920 L espegtd vel y,
and after 30 days (720 hours), they were taken oﬁ% agdBarggg%%§f6$£§e

yel | owi ngognat hetsumf acesacé shetimad ciknaolider nephherespwasqdgt g5y ned by
usi ng a spectrophotoneter. The appliance used was the spectrophot oneter
CM 3500d rilitget aEetintbyskonider Moot ien By difng$he kbatainer body 2a.

{00481 In another aspect {not shown)} of holding the inner
lid member 2b, a horizontal flange 2h of the inner lid membex
2b may be clamped between the outer 1id member 2c¢ and a
horizontal flange 2e of the container body 2a.

[oo49}] An advantage of the container of Fig. 7 consists in
that the provision of the inner 1id member 2b can eliminate a
risk that impacﬁ upoen removal of the outer 1id member 2¢ would
cause the micro soider spheres within the container body 2a to
Jjuwp out of the container. In addition, since the inner 1id
member 2b is in a loose fit with the opening of the container
body 2a, no impact would be produced upon remdval of the 1id.
Thuas, when the inner 1id member 2b is removed, there will be
no xisk of the micro solder spheres jumping out of the
container,

[00501] The micro solder spheres in the container body 2a
are usually consumed all at once. However, occasionally,
micro sclder spheres may be saved in the container body 2a for
subsequent use. Taking such é case intc account, the shoulder
portion 2g may be inwardly beveled so that the micro solder
spheres will not remain on the shoulder portion 2q of the

container body Za.



[0071] A test nethod for determning the oxide filmwas simlar to the test
nmet hod used for determning the yellowing, - 25 - and a thickness of the
oxide filmover the surface of the mcro solder sphere in each of the
Exanpl es and Conparative Exanpl es was determ ned by the Auger el ectron
spectroscopy. The appliance used was the PHI -700 manufactured by U vac- Phi
Inc. [0072] To determ ne a distortion rate of the solder sphere, the mcro
sol der spheres were packaged according i® each of the Exanples and
Conpar ati ve Exanpl es and placed in one of a cardboard box. Subsequently, a

wei ght of ;508Kg wasrl:paded, om easchyofeida caidbaakd Bexesiand i he
sphericity of the solder sphere was determ ned by using the CNC i mage

det er m natboprsystente Then Bpptéaneaiysad ids: tthe WehBRArQuitkmaf sion, ULTRA
Qv350- PRO, manufactured by Mtutoyo Co., Ltd. [0073]A static electricity
test was €arfiedctat 8y #nerkiagy stenfaingiract Suchty vl tdwey micortaisekder
spheres and countingﬁthe nunber of mcro sol der spheres adhering to the

al um num B8%t B8 BRYIBFeL Y i BT W Hhes fedrletnSPReRREef HrRQEINWFEN t he
b . [0074]1 F dr op-.d test, 20 kages, h
packed v ERIZE) GBFOCEhe: B LT et ich 1 Uk GRPUBIAPE. ORLCRhe 4B and
bot tom as¢fghi Bedsi iy ibe PALKING, Plnd Bifs DOX LoBHRL BRI HACDADIPG ANd the box

was dropped down tw Ce from a height centineters. d?opping,
the box wastepgnediand t@i&z%&%@t\: ebnd2BBOErbOtd NEe CONtAl NRIL and .t he | ke

was eval uated. [0075] -
sxample, a weakened region formed in a part of the contalner
may be broken to create an opening through which the solder
1spheres can be taken out.
[0052] Still further,., although the illustrated container 2
has a self-standing property and as it is, the container 2 cani
resist against a certain magnitude of impact, if the container
2 is used in an environment less susceptible to impact from
the outside, the self-standing property is net required for
the container 2. 1In this case, the container may be a
flexible bag-like memher.
[0053] Again referring to Figs. 1 and 2 in conjunction with
Eig. 5. In the illustrated embediment, a plurality of
containers 2 is fully encompassed with the holding member 5
and also fixedly held in their positions relative to each
other. Specifically, the holding member 5 is constructed from
a deployable and collapsible member made of a resin and has
receptacles 12 formed in a lower plate member 11 for receiving
the containers Z. Each of the receptacles 12 has a buffering
bump 13 formed in the bottom for buffering the impact from the

outside. The instance of impact from the outside, as used in

this case, implies an impact due to dropping. Similar bumps



No problem | Lid opened in four of the E containers, | solder spheres
scattered 'around E No problemLid opened in two of the containers, solder
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may be arranged in appropriate locations in order to buffer
against other types of impacts.

f00547] An upper plate member 14 of the holding member 5 has
a downward pretrusion 15 formed so as to compress the 1id
member 9 of the container 2 received in the receptacle 12,
When the upper plate member 14 is folded over the lower plate
member 11. the downward protrusion 15 allews the contéiner 2
to be held stable in the rgceptacle 12. "Those holes 16 and
protrusions 17 arranged respectively in the lower plate member
11 and the upper plate member 14 can cooperate with each qther
so as tc hold both plate members 11 and 14 in the folded
condition;

[ 00551} A recess 18 iz formed in & central region of the
upper plate member 14,'in which arpack of deoxidizing and
drying agent 3 is to be seated. A recess 19 is formed in the
-central region of the lower plaie member 11 teo accommodate a
corresponding downward protrusion that has emerged in
formation of the recess 18.

[0o56] Although the deoxidizing and drying agent 3 imay be
disposed internally in the holding member 5, if it is disposed
externally to the holding member 5, as in the illustrated
embodiment, then the holding member 5 fully encompassing the
container 2 is also required to have air permeability. This
is intended to allow an effect of the deoxidizing and drying
agent 3 to act on the container 2, and thus on the solder
spheres 6 in the container 2. In order to provide the holding
member 5 with air permeability, the holding member 5 in itself

may be made of an air permeable material or at least one vent



spheres scattered around No problen¥ No problem Static electricity test
(snheres) 0 0 00 Cz
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hole may be formed in the holding member 5. Such a vent hole
may also be arvanged in the holding member 5 comprising the
air permeablie material.

{00571 The micro soclder spheres are packed in the container
2 and the container 2 iz then placed in the receptacle 12 of
the holding member 5, and after the lower plate member 11 and
the upper plate member 14 having been closed over sach other,
the deoxidizing and drying agént 3 1is placed in the recess 18.
The container 2, the holding member 5 and the deoxidizing and
drying agent 3 are introduced into the bag member 4. The bag
member 4 is a member impermeable to air. A sheet used for the
bag member 4 should have a sufficiently low oxygen |
permeability and a sufflciently low water vapor permeability.
Preferably, it should have a rate of oxygen permeability such
that a daily volume of oxygen able to permeate through the
sheet is restrictgd to less than 10ml per 1m® of sheet area,
when placed in an environment having a temperature of 23T, a
humidity of 0% and an atméspheric pressure of 1MPa.
Preferably, it has such a rate of water vapor permeability
that only allows a daily volume of water content permeating
through the sheet less than 1 gram per 1m? of sheet area, when
placed in an environment having a temperature of 40T and a
relative humidity of 90%. The bag member 4 may be made of an
aluminum sheet material. Alternatively, an air permeable
material may be coated with aluminum or the like so as to
provide impermeability to air.

{0658] Further, the deoxidizing and drying agent used

herein is one capable of deoxidizing and additionally
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absorbing moisture, so that it can function to prevent
oxidization of the subject due to oxygen and moisture. 1In’
this connection, a commercially available product, for example,
the RP agent (brand name of the product from Mitsubishi Gas
Chemical Co., Inc.} may be used as the deoxidizing and drying
agent;

[00553 After the container 2 and the deoxidizing and drying
agent 3 having been placed in the bag member 4 and before the
bag member is sealed} the inside of the bag member 4 may be
air evacuated.

{0060} In the illustrated embodiment, although the holding
memberrs holds fourrccntainers 2, five or more or three or
less container{s) 2 may be held by the holding member 5. If
the holding membexr 5 holds a greater number of containers 2,
then an amount of deoxidizing and drying agent 3 used may be
increased.

[0061] When the sclder spheres are to be consumed, the bag
member 4 is partially broken, and the holding mémber 3 may be
taken out and then cpened sc as to allow the container 2 to be
taken out. The lid member 2 for the container 2 is removed
and the solder spheres 6 therein may be supplied onto a pallet.
The container 2, which is not to be used, may remain fitted in
the holding member 5 and returned into the bag member 4
together with a new unused deoxidizing and drying agent 3.

The broken area of the bag member 4 should be closed by
applying a reliablé-seal by means of thermocompression or the
like, g0 as not allow ingress of outside air. If not all of

the solder spheres in a single container 2 are consumed, the
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container 2 is closed by the lid member 9 and placed back into
the holding member 5 and then intc the bag member 4, and the
bag member 4 is then resealed.

[0Caz] Fig. 6 shows a helding member of another embodiment.
This holding membexr is formed to extend laterally from the
containér body as a connecting member 20 for_making a
connection“betwean containers 2. A central area of the
connectiﬁg member 20 is a weakened area 21, and a user can
manually break the weakened area 21 as needed. Although the
connecting member 20 is not capable of protecting the solder
spheres in the container 2 against an impact from the outsidé,
such as dropping or the like, it can alleviate an impact such
as vibration and the like, and also inhibit significant
vibrating motion of respective containers 2 by holding a
plurality of containers 2 fixedly in their positions relative
to each other.

EXAMPLES

100631 Ta verify the effect of the present invention, a
review was conducted as in the table shown below. The
embediment asg illustrated in Figs. 1 and z-was taken as
Example 1, wherein micro solder spheres, each having a
diameter of 704m was packed in a PET container {volume of
40cc) up to 80% of its volume, and the PET container was held
by a PET tray (the holding member) and covered with a
aluminum-coated bag (the bag member) along with the RP agent
{the deoxidizing and drying agent).

[O0C64] Example 2 represents one wherein the container was

noet held by the holding member in the Example 1.



a,

ri

co 90° 61 Packaging nmeans PET(ESD container) RP agent
al um num coated bag PET tray_ PET(ESD container) RP agent

al um num coat ed bag PET(ESD contai ner) deoxi dant

- 24 -

fooes] Comparative Example 1 repregents one wherein instead
of the RP agent, a deoxidant was enclosed in the Example 1.
[0066] Comparative Example 2 represents one wherein the
container was not held by the holding member and not covered
with the aluminum-coated bag in the Example 1.

[0067] Comparative example 3 represents one wherein the
micro solder spheres were packed in a glass boittle, with which
additionally the RP agent was enclosed and then capped.

[0068] Comparative Bzxample 4 represents one wherein the
ﬁicro sclder spheres were packed in an aluminum-coated bag,
with which additionally the RP agent wasrenclosed and then
sealed.

(00691 rIn the comparative examples as described above, the
micro golder spheres were packed in an amount of 80% t¢ the
volume of each specific container or package. The micro
solder spheres used were the same as in the Examples, each
naving the diameter of 70Lm.

1006701 A test method for determining vellowing was carried
out as fellows. Respective Examples and Comparative Examples
were placed in a tank bhaving constant temperature and humidity
of 30C and 70% respectively, and after 30 days {720 hours),
tﬁey were taken out and a degree of yellowing on the surfaces
of. the micro solder spheres was determined by using a
spectrophotometer. The appliance used was the
spectrophotometer CM-35004 manufactured by Konica Minglta
Holdings, Inc.

{00711 A test method for determining the oxide film was

similar to the test method used for determining the yellowing,



al um num coated bag PET tray PET(ESD container) RP agent d ass bottle
RP agent = Alum numcoated bag E RP agent .1 T aiduexa Z 9TdMPXg,
Conpar ative Exanple 1 Conparative Exanple 2 Conparative Exanple 3
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and a thickness of the oxide film over the surface of the
micro solder sphere in each of the Examples and Comparative
Examples was determined by the Auger eslectron spectroscopy.
Ths appliance'useé was the PHI-760 manufactured by Ulvac-Phi
Inc.

{0072} To determine a distortion rate of the solder sphere,
the micro solder spheres were packaged according to each of
the Examples and Comparative Examples and placed in one of a
cardbcard box. Subsequently, a weight of 100kg was locaded on
each of the cardboard béxes and the sphericity of the soldexr
sphere was determined by using the CNC image determination
system. The appliance used was the ULTRA Quick Vision, ULTRA
QV350-PRO, manufactured by Mitutoye Ce., Ltd.

[00731] A static electricity test was carried sut by
inducing static eleciricity in the micro solder spheres and
counting the number of micro solder spheres adhering to the
aluminum-coated bag or cap in any given 1 sguare millimeter
area, when the bag or cap was opened.

[c074] For a drep-down test, 20 packages, sach packed with
solder spheres, were packed in a cardboard box. The top and
bottom as defined in the packing of the box remained unichanged
and the box was dropped down twice from a height of 50
centimeters. Aftexr dropping. the box was opened and an extent

of damage to the container and the like was evaluated.

{0075}



Conparative 1 Exanple 4 [ a) HXM 5ni Xcd4 a) -H-i-J Hit al 04 EE
al o Xca4l - 27 - [0076] Results fromthe verification of the Exanples
and the Conparative exanpl es above show idat beneficial effects were

obt ai ned accordingrtothenethodof the present—nventtor—tn—that
oxi di zati on and yellowi ng of Sthe micro solder spherfes coul d be |restrailjned,
and al so defformatiog of the gifrg sol der |gpheres duetg the ext%rnag
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[ 0077] 1Package unit 2Contai ner 2aContai ner body 2blnner |id nenber 20
Quter lid nenber 2d Vertical flange of the outer |id nmenber 2eHori zontal
fl ange of the container body 2fRaised portion 2gShoul der of the contai ner
body 2h Horizontal flange of the inner |id nmenber 3Deoxidizing and drying
agent 4Bag nenber 5Hol di ng nmenber 6M cro sol der spheres 7Cont ai ner body

- 27 -

[0076] Results from the verification of the Examples and
the Comparative examples above shoﬁ that beneficial effects
were obitainasd according te the methed of the present invention
in that owidization and vellowing of the micro solder spheres
could be restrained, and also deformation of'the micro solder
spheres due to the external pressure could be prévented, as isg
apparent from a comparison of the Examples 1 and 2 with the
Comparative Examples 1 and 2, and furthex, that deformation
and digpersion induced by the micro solder spheres adhering to
the packaging material due to static electricity could be
prevented, as is also apparént from a comparison cof Examples 1
and 2 with Comparative Examples 3 and 4.

REFERENCE SIGNS LIST

[6077] 1 Package unit
2 Container
2a Céntainer bedy
2b Inner lid member
2c Cuter 1id memberr
24 Vertical flange of the outer 1lid member
2e Horizontal flange of the container body
2E Raigsed portion

2g Shoulder of the container body

2h Horizontal flange of the inner lid member
3 Deoxidizing and drying agent

4 Bag member

5 Holding member

& Micro solder spheres

Container body

i



8Openi ng 9Li d nenber
14Upper pl ate nenber

10Lug llLower plate nenber 12Receptacl e 13Bunp
15Downwar d protrusion 16Hol e 17Protrusi on 18Recess

19Recess 20Connecti ng nenber 21Wakened area
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8 Opening
9 Lid member
Lo Lug

11 Lower plate membexr

12 Receptacle

13 Bump

14 Upper platse member

15 Bownward protrusion
16 Hole

17 Protrusion

i8 Recess

i9 Recess

20 Connecting member

21 Weakened aresa



- 29 - CLAIMS 1. A storing package unit for mcro sol der spheres,
conprising: a container conprising an air perneable material in which
m cro sol der spheres are contai ned; a hol di ng nenber having a receptacle
for receiving said container; a deoxidizing and dryi ng agent di sposed
externally to said container; and a bag nmenber inperneable to air, in
whi ch the container, the hol di ng nenbe 2 and the deoxi di zi ng and dryi ng
agent are contained and which is sealed in an air-tight condition. 2. A
storing package unit for mcro sol dercigyiheres in accordance with claim1l,
in which the inside of said bag has been air evacuated. 3. A storing
package uni ta foatoMirGf masotaps spher &srimi accosdbee swhédresaim 1 or 2,
wherein the hol ding nmenber has a plurality of said receptacles for said
cont ai netsypsasitingonk atoetsibeirngomelrdsiingf krediposerinea¥leemateveéato each
other. 4. A storing package unit for mcro solder spheres in accordance
with claimdhich mhich saldehobobagerenber CPELadhpfedat BOALHAPESELSA d
container. 5. A storing package unit for mc¢ro solder spheres in
accordanh@V%P@hacrﬁ@ﬁPl?CEﬁ WREChessid 1rgl dPng AERDEATRAS & bunp. 6. A
storing package unit for mcro sol der sphereg in accorgan%e mﬁt%rclaim 1
in whi chiRaFHIHedRY di2fngr2hBYdAgeRG 93ERPSFE GFEH688d Tex & Ay to said
hol di ng menber and sai.d hol din nber _has air per Plity, =030 7. A
stori ng paekabtRstni £"fof ﬁ?@rgg?ggae%mgﬁﬁgfgélﬁn%gggg?daﬁbeWﬁlfﬁ gpgin1l,
in which_sajd. hol di [_CO L.ses ai .k _pear l:e:nmat erial : A
storing %%% %b eﬁhiFg?gggggépﬁ g%ﬁ%%?'s%ﬂgrgéeiﬁeggggﬁgé%%é%&ﬁtﬁﬁ%%%%ﬂ 1
i n which j dj r S..@:\went: ch 1ed94nAsst aring spackage unit
for ni cr%gés]%gd%?és%ﬁgFggﬁlgﬁ 2080 B IXATL SN BeB oo A ek sai d hol di ng
menber has,a;fgeggss for allow ng said deoxidizing and drying agent to be
seated in place. 10. A storing package unit for mcro solder spheres in
accordange W fhsghai fylpabRavhi 6hit Fstread cob saildeholsgihrgererdiber, a
connecting nmenber is provided for making a connecti on between said
pluralitycedreentai nets, csaig condecwhighneimeeinseidag ost sadtubed thashe
br eakabl e by hand.

been air evacuated.

3. A storing package unit for micro solder spheres in
accordance with claim 1 or 2, wherein the holding member has a
plurality of said receptacles for said containers, said
containers being held in fixed positions relative to each
other.

4. A storing package unit for micro solder spheres in
accordance with claim 1, in which said holding member is
adapted to encompass said container.

5. A storing package unit for micro solder spheres in
accordance with claim 1, in which said holding member has a
bump.

6. A storing package unit for micro solder spheres in
accordance with claim 1, in which said deoxidizing and drying
agent is disposed externally to said holding member and said

holding member has air permeability.



11. A storing package unit for mcro solder spheres in accordance with
claim1, in which said container has a container body and a |lid nenber for
covering an opening of said container body. 12. A storing package unit
for mcro solder spheres in accordance with claim1l, in which said
cont ai ner has conductivity. 13. A storing package unit for mcro sol der
spheres in accordance with claim1, im 3thith said container is nade of

pol yet hyl ene terephthalate. 14. A storing package unit for mcro sol der

spheres pn acgordapcg V\‘Rgékgl;al Mok il Wiich saiod dea! diphg eenber s made
of pol yethyl ene terep%t al ate. ABSTRACT An object of the present

i nventi ogcksrhanpeeyent cdgtar nor ati ensch swahl asioxindi zadiber and
deformati on of mcro sol der spheres during storage. - The mcro sol der
spheres abgppaskedahnaarcpatacnern 2 mearpriadi.ng an air perneable material.
A deoxi di zing and drying agent 3 to be disposed externally to the
containeg.2 i 8 ptovidegdpaThegeontaitndror?2 rdmd o ke ldeoxisgilwineg and dryi ng
agent 3 are placed in a bag nenber 4 inperneable to air, and the bag
menber 4agsosdahed whthncaphimt lghtincahdichi eaidBéldidd nsedlempg” e Fag
menber 4 may be air evacuated. A plurality of containers 2 may be held by
a hol di ngerenbetes such that they are fixed in positions relative to each

ot her. ) . ) o
9. A storing package unit for micro solder spheres 1in

accordance with claim 1, in which said helding member has a
recess for allowing said deoxidizing and drying agent to be
seated in place.

10. A storing package unit for micro solder spheres in
accordance with claim 1, in which, instead of said holding
member, a connecting member is provided for making.a
connection between said plurality of containers, said
connécting member being structured to be breakable by hand.
11. A storing package unit for micro sclder spheres in
accordance with claim 1, in which said container has a
container body and a lid member for covering an opening of
said container body.

12. A storing package unit for micro solder spheres in
accordance with claim 1, in which said container has
conductivity.

13. A storing package unit for micro solder spheres in
accordance with claim 1, in which said container is made of
polyethylene terephthalate.

14. A storing package unit for micro solder spheres in
accordance with claim 1, in which said holding member is made

of polyethylene terephthalate.



