-1 - DESCRIPTION A STORING PACKAGE UNIT AND A STORING METHOD FOR MICRO
SOLDER SPHERES TECHNICAL FIELD [0001]The present invention relates to a storing package unit
and a storing method suitable for storing solder spheres, and specifically micro solder spheres.
BACKGROUND ART [0002]Recently, due to a trend in miniaturization of electronic equipment,
electronic components for electronic equipment also h?vg become significantly smaller in size, and yet
constructed as multifunctional components having a nimber of functions. Such multifunctional
components include BGA, CSP and the like, which is configured to include a number of electrodes
disposed therein. When a multifunctional compgﬁéﬁﬁﬁg?g ¥ mplemented in a printed board, solder is
applied between the electfo j d, [0 her t f electronic
component, such as QFPKar%?%%%%i%gg{w%%%@ﬁ t%ﬁn%%tjgdeAa élapr%;%%&g hl\é}%?ﬁlgo%temally a number

of electrodes, that are connected to thedwaytk oktheglecttonie compeaent by soldering. [0004]In the
soldering process as described above, if solder is separately and individually supplied to every one of
a number of locations of placement or to significantly small electrodes, an excessive labor must be

necessary. gk%%%ﬁ ,LSOH £ nnot be supplied precisely to each one of a respective micro soldering
spot. Accordingly, in‘the practice - 2 - of soldering involving multifunctional components or a bare

chip, an ampypbafisolderg previausly attaghed to.the glegtrode sq as to farm a solder bump thereon,
which is then melted during so%ering to produce a soldered consne%cﬁoﬁ'. Qéﬁé‘r“aﬂﬁ & 361642 %phere IS

used for formirig: asoities banyr {BROKECRtIMation o6 sHCk seldet Bunpy, PICESSES Hsing-salder
paste, a solder sphere and the like are adopted. Traditionally, a process using solder paste, which is

inexpensivé e iR§ 6i-fhkceost hakisden sadisted pretiemerantly. However, under recent

circumstangﬁgﬁ r igrg,size of formed bump in a range of 30-200mm is required, or owing to a
fact that a helg\ﬁ%%ﬁ?}n%gn%’e%ﬁtion can be more reliably achieved by a bump formed a solder sphere,

a process Usingba solder gphesghayingadigmeter ?ﬂHﬁhtoi%erQQ}ﬁﬁ% height h$§ become
common in practice, though it is expensive in terms of the cost. Specifically, use of solder spheres is
essential inegdregletvodesfar@nigxtema) terininal 105 RiBGAAIbGER G Fbelestrade forma bare chip

connection inside a component, where achieving reliably a consistent height in implementation is of

great impoltA P06 Pd am iRt SoltRFeperes 4 humbel bf eleelrddes in size, and

yet constructed as multifunctional components having a numbexr
of functions. Such multifunctional components include BGA,
CSP 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 board, solder is applieg
between the electrodes and lands of the printed board.

[0003] Other types of electronic component, such as QFP and
S0IC, 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.

[0004] In the soldering process as described above, if
solder is separately and individually supplied to every one of
a number of locations of placement or to gignificantly small
electrodes, an excessive labor must be necessary. In addition,
solder cannot be supplied precisely to each one of a

respective micro soldering spot. Accoxrdingly, in the practice



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 ratio of a solder sphere is large and/or there is larger
deviation in -3-. grain diameter, the solder sphere cannot be loaded successfully on the electrode.
Thus, it is important to ensure that there is no deviation in grain diameter of every one of the solder
spheres in oorger to.achieve reliablg/ a %recise amount of solder, and thus a consistent height of
implementation. T80 2L otdef Shheps if‘é‘ﬁﬁe@b’é}@&“&q}% pFESERRRERToR LisFefdfRl to as the
solder in a sgphegicalfgr in imp ti : in,the, mountj rocess as described
above, must satlis;fy conrdgitteitfrl?g%ng{ﬁdilﬁg}%g)gh%%nggg%f‘g%g%%%&of%% gecrﬂs%r}?wge?éo ng 8ss than 0.95,
and a fixed giair tianietes withdess:distariion; (@ havingmagoniagination gmthersurtacepfithe
sphere; (3) having less rougher and smooth surface; (4) having no relatively thick oxide film over the
surface; and'EB)Hetlint? 8 FrEd TORER® bralldp compesitden 0608 Terachieverthedfolagoing, a
container fo&gﬁt)erg\aglihe soldegi@éerres ust also be such that will not affect a grain diameter of a

solder sphere. Moreover, ifis Tequired tprevent Tn H8Hoh 5 ah§ TafdtthARioR e iRigaRt from
the outside fo thesgolder spheres,suehiamthephanomensndgferag fo as blacking that occurs when

the solder spheres move and rub against each other within the container, Ieagiﬁg 6 ‘cracks if the
surfaces of ¢led §pheressresultimgsn sokder polstess, avsich nxidizexand blackerJanider to prevent
such blacking, a known solution has suggested a cylindrical container body having a bottom an
opening of Whithi& $8BRHWith & [BUREARFal Fvis dRPRdaTdinghemben solasite - 4 - reduce a
space availahle f Liovement o the solder spheres E%Patent Literature 1). [0009]In addition, as the
solder spheres blcse)comé s?né]flérﬁ%ﬁlaﬁhl?s%tr?gﬁ%ti%% SurfdgE aPEED REARbRfne of the solder

spheres ingseasasmiitawfaces abihevaoidenspheres-atemere.ikely to become qxidized and turn

yellow. Such yellowing of the solder spheres is due to the fact that the solder spheres are exposed to
the atmosphiéferand Sadn tfe Soldse épheres is nxidizesrhyeoxygendn the atmosphergegAs:thg oxide
film of the Sn colors yellow, the film, as it becomes thicker, causes the entire solder sphere to appear

yellowish. [BO161fidtAtihG ot tFeSfdbFEfnérelediiadth therBeReRipRMOMmatien, ihaviictehe

solder sphergs arg, aligned on the pallet mounted together as a block requires that a presence of
the solder spheres g{e}gcdnfirmét%egy aqﬁeiﬁgg%m c%&rﬁﬁgr% dgvi%g,ié?ﬁerr rﬁgéﬁ ofthB*sttféispheres.

In this process.ranysyellondsh-ceiprag of theyseldersspheies May casean-gIrgr q_%tsﬁtffjeiﬁ the image
recognition device. Such an error, once detected by the image recognition device, may cause a
stoppage oP¥Pplrilehdn s therbyssetivnslyraffocting prdadustivity HOA4 L] It addigon, if a surface
of the solder sphere is caovered with oxide film, such oxide film may on occasion not be broken during

melting of thersolder aphefe, ard Maf thid fentaf bn tHPEELT G dd helPmaheSpReldpiofile or
adhere to thgelscliode, whichamay dnhibit wetting, by the melted solder and lead to bad soldering.
of a BGA and CSP or an electrode for a bare chip connection
inside a component, where achieving reliably a consistent
height in implementation is of great importance.
[0006] To amount solder spheres on a number of electrodes,
the solder spheres are introduced into a pallet with holes
having a diameter smaller than the solder sphexres 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 ratio of a

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



- 5-[0012]In light of the circumstances as noted above, some types of containers directed to prevent
oxidization and yellowing of Sn-based lead-free solder spheres have been suggested. (Patent
Literature 2 to 5). [0013]A simple but effective method for preventing yellowing of solder spheres is to
pack solder spheres in a laminated sheet or an aluminum sheet that is impermeable to air and from
which air is evacuated and then sealed with solder spheres loaded therein (Patent Literature 2). It is
also possible to include a deoxidant or absorbent or a buffering member enclosed together in the
inside thereogj&@%M There is another known method, in which a space for receiving a deoxidant is

created insidé a SolderSphers storMg CORTAIRE FERRAG AnBIHYER bafier66Erty as well as
conductivitys se thatdrelusion of the, deaxidant regeivedin, said space may function to prevent
oxidization of the solder spheres (Patent Literature 3). [OOlS]ThJé%e are otHer %‘3\’% n%thods,
including oregsing, instead i ¢he deexidanizeceeddn thencoiainer @ seRtainer £empFising a resin
material that contains an antioxidant component or another using a member containing the antioxidant
component®RRicRfs FéteirRILGaEHEPRREET e iSoldardpheles insidédhe coataireriPatent Literature

4). [0016]Ing)l/]_gég:@gthe(_!1 kQ%‘{;" rg%thod an outer lid of the container body is adhered with a seal in
order to prevent oxidization of the sofder spher8S thABHELifrarke 55 LA orBm§ g thigfnethod, once

the seal is removedangthe sontainer is placed in an unsealed condition, the solder - 6 - spheres
inside must all be consumed, as oxygen will flow into the container and the oxidizing process will start

after unsealiig 6f’the coritéiners dinyesoldgrepheres remaining witsedwill drereferena:longer be
usable, as they will be oxidized. Accordingly, the bad soldering due to the oxide film may be
prevented. [0S Adt sprEmEaRFa Storage Ebatairrdorsdldepssiires ithale Boarknown

packaging d.for storing a metal wiring magerial, such as a wire and a ribbon, made of metal,
such as cogp%%}gnl 5011{%l r %na?%?n%o%g ﬂkel?rt%t béoo&iéﬁf?d (PattheL IS URrd Y. REQ5EHT BThis

method, theigaialinieag Mmaieral isyoundAround a speQl; Whichds C?H@i@xeéjﬂﬁ'l?% plagyc case, and
the whole case along with a deoxidant is sealed by a laminated sheet. CITATION LIST PATENT

LITERATUREVD0E8P Terhielapahese Satant Lidd-opphPrblieation e s2000:336633 PTand &

Japanese Patent Laid-open Publication No. 2003-312744
fixed graln diameter with less distortion; (2) having no
contamination on the surface of the sphere; (3} having less
rougher and smooth surface; (4) having no relatively thick
oxide film over the surface; and (5) having a fixed content of
alloy composition.
[0008] To achieve the foregoing, a container for storing
the solder spheres must also be such that will not affect a
grain diameter of a solder sphere. Moreover, it is reguired
to prevent, in addition to any deformation due to impact from
the outside to the solder spheres, such as the phenomenon
referred to as blacking that occurs when the solder spheres
move and rub against each other within the container, leading
te cracks in the surfaces of the spheres, resulting in solderxr
powders, which oxidize and blacken. In order to prevent such
blacking, a known sclution has suggested a cylindrical

container body having a bottom an opening of which is sealed

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



PTL 3: Japanese Patent Laid-open Publication No. Heill105940 PTL 4: Japanese Patent Laid-open
Publication No. 2007-230613 PTL 5: Japanese Patent Laid-open Publication No. 2008-37487 PTL
6: Japanese Patent Laid-open Publication No. HeiO3- 289415 - 7 - SUMMARY OF INVENTION
TECHNICAL PROBLEM [0019]The above-described methods for storing solder spheres, however, are
subject to some problems. [0020]Although a container,comprising a cylindrical container body having a
bottom, an opening of which is sealed with a lid having an inwardly protruding member can prevent
blacking ca%%%qlgg sglder sggeres ry bing against each other, use of such a container is not intended

to address ant-oxXidization-and aonsedtizhty sofddPLPRABRR MY pbaSbRAIE EXidRRAS R turn

yellowish. [Q@2L]Apethpddntended tq prevent yellowing of solder spheres in which the solder spheres
are packed in a bag consisting of a laminated sheet or aluminum sheet, which is air evacuated and

then sealed Wit #ie soldérsphietes leadedhergie nmay: akow apiextespaliapasts ot directly on the
solder spheres. Thus, if the bag is placed in an environment susceptible to such external impact,
deformatiofBFRdistHort BE tHetdotdercdpheied Ars reBaR 1h3hd easd of intlusiormsf &deoxidant or
absorbent cgoaj_gufferin member enclosed tog g;lter when it is removed, the micro solder spheres may

be caused fo inadverténtly scatter. 0022 The Fod i iiFSra haddforieldeingsPhessdant is
created insigesa solder spharestaring,eeniaines Dayingoxygan bagrisr Rrgpsiies aswell as

conductivity, so that inclusion of the deoxidant received in said space can function to prevent

oxidization v&thecsulder spherbs, may detbepbterde exertany efiectinsprexemtingithe sphere

surfaces -8
solder spheres are exposed to the atmosphere and Sn in the
solder spheres is oxidized by oxygen in the atmosphere. As
the oxide film of the Sn colors yellow, the film, as it
becomes thicker, causes the entire solder sphere to appear
yvellowish.
[0010] Mounting of the solder spheres, such as in the BCA
implementation, in which the solder spheres are aligned on the
pallet and mounted together as a block requires that a
presence of the sclder 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 in the image recognition device. Such
an error, once detected by the image recognition device, may
cause a stoppage of the production line, thereby seriously
affecting productivity.
[00111 In addition, if a surface of the solder sphere isg
covered with oxide film. such oxide f£ilm may on occasion not
be broken during melting of the solder sphere, and may thus
remain on the electrode as held in the sphere profile or
adhere to the electrode, which may inhibit wetting by the

melted solder and lead to bad soldexring.



from tarnishing. This is because Fe, a basic component of the deoxidant, will be ionized by moisture in
the container and react with Sn to tarnish the sphere surfaces. Such tarnishing may also cause an
error in image recognition. 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 antioxidarit component or a method using a member
containing the antiﬁxidant component, which is received together with the solder spheres inside the

container may préblematitBiyhereastithé pofuciorrtostBrte @htdiféed apaymietyoRmaterials
can be used 5 Soniaineis v pAPkadng ualetle. @0CLING Sontainers, sudhas those used wit

solder spheres that are to be consumed dalily, are made of hardly recyc abfe mgf"erla?s, there will result

a problemage effect ongtherersironmend (00241 Thedrethodde whighhan euter lidofihe container body
is adhered with a seal is subject to a condition wherein once unsealed, all of solder spheres must be

consumed &Rt wolfriisriie hilbavdevafixéd hgaif) Thus, there will be a problem that if not
exhausted T)B%tl e, th remaining solder spheres would be wasted. Also, the method is not

intended to provi asu%ci Mt Coxidizafion fesslfed F00PEIAE T IRGRBRRE BA8kaging method

suggesting st 2ometal wiing meieial s woupd ajand a,spagl which s regeiyed in g plastic case,

and the whole case along with a - 9 - deoxidant is encloséd by a laminate eet, the dedxidant

external to thencasetwduldine: acbeffeaiivelyon hematesials ingide the casgeThe seme applies to a
case in which an absorbent is used in place of the deoxidant. [0026]Thus, an object of the present
invention is&&préfide Br8rind paskatferunitasy asteriaimettbd-or mismesaidemsptieres that

solves the psrgjbrl(%q:s %f herpégrfrtég%%s{%%)rev_ent "deterioration”, such as oxidization and
deformation, of micro Soldar spheras So LTSN d PRGBLEMBBE 7 Bfder o soive #ife problems

stated above: a6Cqding; ihe P5eent IMEntan 1ihes s Rrovideds s o3 fasfpod for storing micro
solder spheres, comprising the steps of; packing micro solder spheres in a container comprising an
air permealiiefaterialy mepiovidiega deoxitliziog and«drying agest thka dispesed externally to the
container; and lacing the container and the deoxidizing and drying agent in a bag member
impermeabl®®'did and sERRHFthESHRPRERer R anhirsiRedndiiony00Y8] Theprttod nray

further inC“i%%g{F@EﬁR'%%” tgg clgé]éar{r%eri%ndcthea eeogitliéiggdand d%ir:%f?%snt in the bag me.mb'er
and before sealing the'bag member In an alr-tlgﬁrﬁ condition; a s?epao 8 tlﬁB%‘ﬁ%m the inside of
the bag. storing container having an oxygen barrier property as well as
conductivity, sc that inclusion of the deoxidant received in
said space may function to prevent oxidization of the solder
spheres (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 component or another using a member containing the
antioxidant component, which is received together with the
solder spheres inside the container (Patent Literature 4).
[001s6] In yet another known method, an outer l1id of the
container body is adhered with a seal in order to prevent
oxidization of the solder spheres (Patent Literature 5).

According to this method, once the seal is removed and the

container is placed in an unsealed condition, the golder



According to the present invention, there is further provided: a storing package unit for micro solder
spheres, - 10 - comprising: a container in which micro solder spheres are contained; a deoxidizing
and drying agent disposed externally to the container; and a bag member impermeable to air, in
which the container and the deoxidizing and drying agent are contained and which is sealed in an
air-tight condition, the storage package unit characterized in that the container comprises an air
permeable material. The inside of the bag may be air evacuated. A plurality of the containers may
be arranged B{Qd the storin acka%;e unjt may further comprise a holding member for allowing the

plurality of COPBSAGR BRI T sedpdsitsn SRS -edth SthELen Thé hofdiay mMéhber may
be adapted {g,gneompass.ie R, Qf caniaingts, 8}98@&@‘” ﬂer%Q%r{Pa%ngg a bump for

buffering any impact imparted from outside. If the deodxidizing and drying agent is disposed externally

to the holdingumeanbiergthethaltisgraernber shouldzbe,cerstrustedsinhave-air paemaability. The
holding member may comprise an air permeable material. The holding member may have a vent hole.

The holdingREf®er tal hdieea edcess forallowingthédeosidizing, ard diyiimgragentitodse seated in
place. The h Iding megmer néag alio be a connecting member for making a connection between
et .

the plurality Of containers, and the tofnecting ieRber W 5& shdctdhs foohd Bredkabfieby hand.

The containgi Mayave.a sg@-m%property. The container may have a container body and a
lid member for covering an opening of the container body.
[0017] Though not specifically a storage container for

golder spheres, there is a known packaging method for storing
a metal wiring material., such as a wire and a ribbon, made of
metal, such as copper and solder, that is more likely to be
oxidized (Patent Literature 6). According to this method, the
metal wiring material is wound around a spocl, which is
contained in a plastic case, and the whole case along with a
deoxidant 15 sealed by a laminated sheet.
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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 recycling. Preferably, the
holding member may be also made of polyethylene terephthalate as suitable for recycling. A

container comprising an air permeable material, wh_i_ch7m§y 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 5&9@5 spheres, an inner_lid member and an outer lid member, wherein the inner lid
member is SiZed 1o fit .R?h&%}é@ﬁfﬁﬁ%‘% the container body in a loose-fit condition, and the outer lid
member angghegeptaineshody are adapted to hold the inner lid member such that there is no
clearance allowing for the passage of micro solder spheres to be produced between the inner lid
member andlabe edntaineribodypwihen dae outesdid merheris meunteddr the;opening,of the container
body. ADVANTAGEOUS EFFECTS OF INVENTION [0029]According to the present invention, since
the - 12 - EHR&GREFIN WRIERT8E micfrscitdr Sphibrds aecocshestoithimes is constructed from an air
permeable 3% and tgi eoxidliqzing and drying agent disposed externally to the container is

contained along with the Cortaner indid& HEBAY fife TSP WhitHYE tReFE&ARA%H aAair-tight
condition, agsftect from WeleaxiAiaing anciviag.oer cap gty e sellerPheres ihgroyahly
within the container. The deoxidizing and drying agent used herein is one that is capabfe 0
deoxidizingvainidradditicrilly alxsotbiag nicistare; 5p thabit sas funetisedadrevent oxidization of the
subject due to oxygen and moisture. Thus, an effect from the deoxidizing and drying agent is of use in
inhibiting oXld2atidi dngJerGringTofaetaess sPlrerssidarsphinas ayhén e deckidantisused
alone, Fe, %rstlewecl):) S oqmagnent gf the deoxidant will be ionized by the moisture in the container and

ec
may lead 5 OxidiZation of tHE SoldBF §5HEEs \Rh i HLE 8F th&Bédxidizing and

react with Sn, which may

drying agerxewingstetsrmoistiie ahseeing AbHity, sanalso Eegﬂ%‘i%ﬁ‘c}lﬁég}feptgé%@%gwi?g may
rom

cause ionization, so that the oxidization due to both factors, oné from oxygeh and the other
moisture, carbdipredented. [0080] Theldivpeérheable material used to construct the container may be

a highly processahle material having an appropriate strength, for example, a resin such as PET, which
allows for in&&ehdive prBdM&idhest the tentasert rURREN eRE ofeid sivhing raéthedlstete present

invention cg RLgvent ggy‘gggor tion of the, solder spheres, which may be caused by dropping of or
loading on tcibp of the storing cgrﬁ]aaitn%?fosrog%g T g ISle%r:'e"ﬂse 8nd ttie RAf edimje%ﬁaer%ff e storing

container. Eurhers progyictien of thewsterine goriainer farsphaigs Apg/asihe holdipg member of the

storing container by use of a PET material results in a lesser environmental impact as compared with
other matefiafs, siEras PP pelyprépdene)smelSypalystyrene)ofot exanyite idis issheralse the
PET mater'%al[l%rovjdes an easier and wider range of measures for recycling wherein it may be reused

as fibers or ey &Ial rB&¥ rididngs2PhETEE TR tHe PERARARIEP spetifitampRhéd L_ad Hproduction
of containess inigndeghigesiare Piplcts topegansymed: sugh a3 piclg salder sphistes, is preferable
from a viewpoint that it has less impact on the environment nd s recycrfatﬁe in various applications.
[0031]Sincewsdeqxidart és not yseth yellewingdueiladR-t, deformation or distortion

of the solder spheres may result. In the case of inclusion of

a deoxidant or absorbent or a buffering member enclosed

together, when it is removed, the micro solder spheres may be

caused to inadvertently scatter.

[o0022] The method in which a space for receiving a

deoxidant is created inside a solder sphere storing container

having oxygen barrier properties as well as conductivity, so

that inclusion of the deoxidant received in said gspace can

function to prevent oxidization of the solder gpheres, may not

be abler to exert any effect in preventing the sphere surfaces



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 is alleviated at such time as the absorbent is removed 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 means of
thermocompression or the like. A sealing tape or the like may also be used for resealing. [0034]Other

effects of thEPBsditimveHtbR il %bb?nels ‘1l2le-cé’bﬁ£eﬁlefrorﬁ the #eScisaregioat befovkIBRIEF
DESCRIPT@I}J)Q%%WM§§ [QQS%]@%Z]%Q %'0”,93‘;{‘1'9%' sec:{lgn%h\getv(\;{ﬁ%%%vi%%g?gngﬁnét?ozd:;n:nt

of a storing package unit for micro solder 5p eres%ccord?r_\g t%ethe presentin _ _
perspectiverdew shewing the paskage wndiof the prasest-inveqtion betore 'E@c’i@%ﬁ%ﬁ%ﬁﬁa

sectional view of a container; Fig. 4 is a perspective view of the container; Fig. 5is a partia _
sectional vieu3bf e eomtalies fisad dradolding Hrergber;ecobigi Bisa.planvieshewing, a holding
member of another embodiment along with the container; and Fig. 7 is a longitudinal sectional view

of a container of ANoMEr EHPBdIMENT BRESER ST SR OREMBEIMEN B 18038Referring now to

theauaCheg&E@ﬁKQéra%ay increase an overall size of the container,
disadvantageously leading to poor handling during processing.
{00237 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 spheres that are to be consumed daily, are made of
hardly recyclable materials, there will result a problematic
effect on the environment.
[0024] 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 would not be able to be affixed again. Thus, there will
be a problem that if not exhausted all at once, the remaining
solder 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 whole case along with a



embodiment of the present invention will be described. [0037]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 gisposed externally to the container 2 are all
contained in the bag member 4, which is impermeable to air, and the bag member 4 is sealed in an
air-tight conglition. illyst - 15 - embodiment, a plurality of containers 2 are_encompassed
with a hold?ﬁgg %%ln%é?%.!{[%o%ﬁ%%%gﬁ%e §C?;1t§inie? laiﬁn%i%%r a%%%%*fzm?é%a%%ﬁ%ﬁ%ag%ﬁt 3 have
been placecitttherhay mentes 4-Hhainsiderof thebagdnemberdmay be aievacuated before the
bag member 4 is sealed in an air-tight condition. It is to be noted that the inside of the bag member 4
may have aRahe ahsspisrédontitingaf aitrogére ssgoreorthellikes [0089Figaldds awertical
sectional vie\giocfﬁghe contginer 2, and Fig. 4 is an exploded perspective view of the container 2. The

MRF BHEY T in Wil ffferos oidet Ephefesté tdidrre¥ddemite sphere around

container 2 fias@cital
70,am) are ntain d ali 9 far cover| n.opening 8 of.the container body 7. The
container b(gccei)ye %é;?wd the%%an%ém‘%&grrg%%%eg %wt% ea &%8?" %t ﬂﬁ%?retia%ér%% ﬁLos?t%r?s. This fitting is
sufficiently tighistadeevent the lid naraberd &ombeingriradyestently semaxed.omhilesthelid-mgmber 9
may be provided with a lug 10 to allow the lid member 9 to be removed easily by hand. If there are
unused sol§érsiieréPbereraifinglinsitd Ve opdrtingBahaphe cidsethagaim byithetid member 9.
[0040]One gtsthg features o%th"#)rgsent invention, consists in that the deoxidizing and drying agent 3
& SIheF 2 BHahe ontainEl™® 57 cOnidiiAg themicsolder spheres 6

is disposed exter?1aﬁ§ o' fHecon

comprises thesRir-parmeaple giatgral, . Ihe @irmnp&%q_.@gterial may include one consisting of a
resin material, such as PET, for example. The resin material is capable of providing the container 2 -

16 - with a SPEMFHCY nTakePtheRRIAINer resistant against a certain magnitude of impact and also

highly processable. The reason why the container 2 is not simply provided with a vent hole but the
material forlth@<bhtainer’ 2 eRAS/S the afcfeimddite Randdais betaisedt sbintended to allow an

effect exterpa ;:r m the_td{go%(;gizin% and cgtyiggva&etnt 3 to act on the micro solder spheres 6
C

|
thoroughly Wlt#lén the container 2. The affect via vent hol8s plovidét Afa Bt fimited locations

may be poorer than that abtainalle yieoa large Rumber af i RYIRS PLovided guer the entirg air

permeable material, and further the vent holes could cause leakage of the micro solder spheres 6.
[0041]Preferbblys thefcontainer 2 may be made of a transparent or translucent material so that a
presence of the micro_solder spheres 6 inside can be confirmed visually. [0042]In this regard, the
holding member A& HE% 8 FRRIcSOEFENSPREHES: thinFuGan Fid@AAl, ureby alowinga
presence of the micrg solder sﬁg%rersigwi_thin the container 2 to be visually confirmed externally to the
holding member5. [0043]Further, ﬁ1e container 2 may preferably have a

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,
fo028] The method may further 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 the inside of the bag.

According to the present invention, there is further

provided:

a storing package unit for micro solder spheres,



conductivity in order to prevent the micro solder spheres 6, during the solder spheres 6 within the
container 2 being transferred onto a pallet, from adhering to the container body 7 or the lid member 9
due to static electricity, or in a worst case, scattering around. For this purpose, the container 2 may be
coated with a conductive material. [0044]There may be variations from the embodiment of the - 17 -
container 2. For convenience when the micro solder spheres 6 in the container 2 are transferred onto
the pallet, a small aperture for removing the solder‘sp]fPerés may be formed in a part (e.g., a central
part) of the lid member 9, and the small aperture may be covered with another small lid member.
[0045]The cBREHMEr2 ftPanother embodiment, as illustrated in Fig. 7, may have a container body 2a,

an inner lid memb%r %Q)Q@gﬁq qQuter li e b%rl 2¢. The inner lid member 2b is sized to fit in.an
opening of the container body 23 in ?u%f—lm%%ose%fﬁrc%n%ﬁlonetﬁatsl%%feg il 68 8 GOAAAEE 74 range

of 50um to 200amafofexample; ta esiaateebatweapdhe innek fid member 28 and the ppening of the

container body 2a. Therefore, the inner lid member 2b is not substantially susceptible to any frictional
resistance WIRErT isifountadito and removed from the container body 2a. [0046]On the other hand,
the outer lid member 2c is configured to be securely mounted to the container body 2a so as not to be

removed inadvertéht§?BoP I 5 arpbER CXVERRAPHIAT 3T of tHe 6TreFId Fsmsamd@iRg he
provided wi raised 10N-2f n i orizontal flange 2e of the cantajner body 2a.
[0047]Wher%1r?e g?t%r i%jg %%In%%e%g%g isg%%ﬁ%%t%g;eg é;%%%air?é:rebocé)% %aa;ltﬁg outertid" rlﬁ:'éﬁ%er 2c

and the containeebodyi2 nandwlcihe-inngrlid manahen2hin sueh amargge that thergavillpeno
clearance allowing for the passage of the micro solder spheres to be produced between the inner lid
member 2bArHe ntdrer BodytPa tSpecifically, they may be arranged such that when the outer lid
member 2c is moqﬁrﬁed - 18 - to the container body 2a, the inner lid member 2b can be clamped

r

between the outer i meMber 28 Ehd W EREUIEEFpGRioR 2 RIS RBRIF BRI ZEL This may
achieve a close cosfactgoadiion o aglgarance of sugh a.size that would pot allow passage of the

micro solder spheres between a peripheral edge of a bottom surface of the inner lid member 2b and a

top surface of the ahpuldespdrtipn @f afitbe contadiardraslyrday [QRA8]r-aneiher aspeet {aat shown) of
holding the inner lid member 2b, a horizontal flange 2h of the inner lid member 2b may be clamped
between th& eRFr PeflbReocERlta Reizdritaliie ecrunpithecontdinddiody 2@nf0049}Ror
advantage g&tpéa contaiggr of Iiig.rzlﬂ)gsists in that the provision of the inner lid member 2b can

eliminate a Tisk that impact upon removal of the Suter A FhembEr 2& Wt cddsethéatlicro solder

spheres withinstheieprtaingl hedy;2a {@ jup-QutL,etihe container. In addition, since the inner lid
member 2b is in a loose fit with the opening of the container body 2a, no impact would be produced

upon removal of tH#d hBdud] mdnemeinb énnendipl memb@s 2b dsirermoved; dhgreswillhesno risk of the
micro solder spheres jumping out of the container. [0050]The micro solder spheres in the container
body 2a ar€ UGEH ¢oh<tim&PAIFRL85ES However, occasionally, micro solder spheres may be saved

e e R A B S R o
the containenpedy 28mparted from outside.
If the deoxidizing 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 permeable material.
The holding member may have a vent hole.
The holding member may have a recess for allowing the
deoxidizing and drying agent to be seated in place.
The holding member may also be a connecting member for

making a connection between the plurality of containers, and

the connecting member may be structured to be breakable by



- 19 - [0051]Further, although the illustrated container 2 comprises the container body and the lid
member, it may be constructed as a unitary container. Such a unitary container may be produced by
introducing the solder spheres 6 through an inlet into the container so as to be contained therein, and
then closing the inlet by means of adhesion and the like method. When the solder spheres are to be
taken out, for example, a weakened region formed in Ay part of the container may be broken to create
an opening through which the solder spheres can be taken out. [0052]Still further, although the
illustrated c mg' er 2 has a self-standing property and as it is, the container 2 can resist against a
certain magn?fu e of impact, if the container 2 is used in an environment less susceptible to impact
fcrgrr]r: atitr:ee rort;t;ide, th@lée_@-mg}giprqﬁ@gyﬂgggt ge%rfg_fg%gﬁd%gpéaiﬂgg)%@@gg[s_ case, the _ _
y be a flexible bag-like member. [0053]Again referring to Figs. 1 and 2 in conjunction with
Fig. 5. In the illustrated embodiment, apjuralityof sontainers2is fulyagncammpassedavitia thgholding
member 5 and also fixedly held in their positions relative to each other. Specifically, the holding
member 5 i§ @BnSRTRE HOFR dpfoVabRk &fd EBRasiBIE aiémbeb®@re of a resin and has
receptacles 12 for[ﬂgd in an!g\éverrlg@te memrg%er 1]£[for r ceivin%the containers 2. Each of the
receptacles 12 has a buffering bump 13 fornied M th& bottohT R buRErifRg the fREAUFIM the outside.
The instance=Gfimpact from the outside, as used in this case, implies an impact due to dropping.
Similar bumps - 20 - may be arranged in appropriate locations in order to buffer against other types of
impacts. [00541ArTogperqulsdeimembest 4ieitee bolding: mewiber 5 has a downward protrusion 15
formed so as to compress the lid member 9 of the container 2 received in the receptacle 12. When the
upper plate memb&F 459 {dided ofemheToRerplate Aersbatade ti dewhRard prstrsiorr LS allows
the containet 2 to. be @&'ﬁts@glsei@ _the receptacle 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
other so as to holdbbetheplateimembess &b 2ngikiin thefolded copditign. é?&??&%ﬁ <18 is formed
in a central region of the upper plate member 14, in which a pack of deoxidizing and drying agent 3 is
to be seatetieAapbédwia eformbtab ilve centrateegiohiofghe lower plate member 11 to
accommodate a corre%oonding downward grotrusion that has emerged in formation of the recess 18.

[0056]Although th& TRDRIFAY and AfyiRG 2GERE3 AERPEE dePBsEE itdalpaseheRolding member
5,ifitis disBBi%Eﬁﬁ?i%ﬂQ todhe holding member 5 lﬁstia[[ll,{'gl_ieeiII,,jlggfrated embodiment, then the

holding member 5 fully encompassing the container 2 is also reqU|red]f§ﬁg\9e aﬁjrgp'ermeability. This is

intended to allow an etfectafitbe deomigizing and grying A0gRE-3 860 the.caniaines; apd thus on
the solder spheres 6 in the container 2. In order to provide the holding member 5 with air permeability,

the holding™H&mper 858 fsdi nfaysiemiiie ofarhaif pémeabilematernddematdeastone vent - 21 -

hole may bg(;grc)rrg}%%}ln the F}Log(ljlinghmember 5. Such a vent hole may also be arranged in the holding
member 5 ESTRPHiSING the &if permadbR it tovention, may have:

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

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

the outer 1lid member and the container body are adapted
to hold the inner 1id member such that there is no clearance
allowing for the passage of micro solder spheres to be
produced between the inner 1id member and the container body,
when the outer 1lid member is mounted in the opening of the
container body.
ADVANTAGEOUS EFFECTS OF INVENTION

{00297} According to the present invention, since the



[0057]The micro solder spheres are packed in the container 2 and the container 2 is 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 each other, the deoxidizing and drying agent 3 is 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 js a member impermeable to air. A sheet used
for the bag member 4 should have a sufficiently low oxygen permeability and a sufficiently low water

vapor perm%%l;;@tgigg%;er%p%ﬂ .54}9 have a rate of en_permeability such that a daily volume of
oxygen able to permeate throug theusJ: cet I5 restricte a(g?esss%%ﬁﬁ% 8ertfmaeofsheet area, when

placed in arceaEonment havingha terpeature: A 35 aRymidity.of 086 and apAtMOsPhgHC pressure
of 1MPa. Preferably, it has such a rate of water vapor permeability that only allows a daily volume of

water contehfpertreatingithiowuyhathe sheel lessaljant graspperelin2 ofsheeh alga, whamplaced in an
environment havin% a temperature of 40C and a relative humidity of 90%. The bag member 4 may be

made of an AHiMEATShedt ARAAEMErRRE, Bhtdlr S8 & AateTal gy Be coatedaith
aluminum %gﬂﬁ)g&e’ S%ﬁi&pg@/iq%ggpg&%ggi%;p %1[5 [g)QSE_B]tFur hgr, C;Qg eoxidizinl% and drying
additi - r

agent used herein is one capable of deoxidizing and ad |t|onaﬁy --absor |nElrﬁ8iSt 8, so that it
can functior fr preveiroxidization ebtheasubject duedoyass angddneisiue. lnthis,gonnggction, a

commercially available product, for example, the RP agent (brand name of the product from Mitsubishi
Gas Chemi& @6 r Irfemiag Heiisercatihby sokidizing dnel dryimgaaigest: J00B9&After the container 2
and the deo&idizingt,and drying agent 3 having been placed in the bag member 4 and before the bag

member is SEAIEa tha RSIIE BFHE Bag hetdiseta HES b s e¥Bcdaie@TROEDR tHeillustrated
embodimentedioHondhe AOlag MAMREm A0GadLEAU Nor, 6. eI MO QL ieE OF (50
o

container(s) 2 may be held by the holding member 5. If the ng mem er5holds greal’ersn%mber

of containershz, then anamaunicf teoxitizing and gtying 2genh3 Lsad sraybe inqigdsed: aue
[0061]When the solder spheres are to be consumed, the bag member 4 is partially broken, and the
holding mefrDef 5HH&F bErakaiPdittartPthertdpenedso at fe atiovithe: cohairer :todie faken out.
The lid member %]f:or.the contaiqﬁr_z is rgmoved and the solder spheres 6 therein may be supplied

onto a pallét. The contamer 2. whickishot 15 Be TRed il rEiitin A iFREdAEIember 5 and
returned intpehediagrgeaiber Aipggthet vith & newduiused dagddizing ang,dying,aoent 3. The

broken area of the bag member 4 should be closed by applying a reliable seal by means of

thermocomfpesssicinortthedikessd as hot allowéngress oheutsidasaicdhpetalkef the saider spheres in

a single container 2 are consumed, 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 the deoxidizing and drying agent, owing
to its moisture absorbing ability, can also 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.
[0030] The air permeable material used to 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



- 23 - container 2 is closed by the lid member 9 and placed back into the holding member 5 and then
into the bag member 4, and the bag member 4 is then resealed. [0062]Fig. 6 shows a holding member
of another embodiment. This holding member is formed to extend laterally from the container body as
a connecting member 20 for making a connection between containers 2. A central area of the
connecting 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@ ﬁ@gg%n maa%tgéo é?gggtside, sgch as dr%gpin or the like, it can alleviate an impact
such as vibration and the Tiks, and also iRAib algnificant vibrating HotiBH of PERALREE containers 2 by

holding a plaralithef-containgls:2 fixgdly4n their gq%g’q@%reé@ygatgne&ghéggergMPLES [0063]To
verify the effect of the present invention, a review was conducted as in the table shownsbelow. The
embodimertag Hustreted incRigs nl amdi@was teketias Exampteg]l cshereimencrapolder spheges,
each havin%a diameter of 70am was packed in a PET container (volume of 40cc) up to 80% of its

volume, and fre BEF<dohtdingrRds Held-By 8 PEF &ay (#RvHolamgendémbeimamtdovased with a

aluminum-cg dal% (the bag member)_along wjth the RP agent (the degxidizing and drying agent).
[0064]Example re%%es%ﬁ% or?gt]sv ]érg?ﬁ e %é,\rélitséi’nesr%vc% rgdc't aid by e RBRﬁ%’glﬁfé%b&qﬁ the

Example 1.ps24 p{AQ65Geamarativeexamalesh kepresarnds ppeyuhersiningieadefithe RP agent, a

deoxidant was enclosed in the Example 1. [0066]Comparative Example 2 represents one wherein the
container wag et held y-theilbidingrmembee and ndt sdviered mithyhectuminima-ceatesbkag in the
Example 1. [0067]Comparative example 3 represents one wherein the micro solder spheres were

packed in &QE¥SBAHE, WA THiEh AddMB¥aRPtheTP aetwhs eesed dircehedppedin
[0068]Comparat] ample 4 esents one rein.the micro solder, spheres were packed in an
B it oo S ORLl R A0SR LS cPloSba Sk CE 8o 1565

aluminum-coated bag, with which additiona agent was &da

the comparative examplesas descsibed abovestherpice saldes spheres Wersacked i agamount of
80% to the volume of each specific container or package. The micro solder spheres used were the

same as in 9 Exafpless eabh davingcthe diarhder ofFBgmes, is preferable from a
viewpoint that it has less impact on the environment and is
recyclable in various applications.

[6031] Since a deoxidant is not used, yvellowing due to Fe
will not occur.

F0032] 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 is alleviated
at such time as the absorbent is removed from the container,
which has been concerned with the prior art.

{00331 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 means of
thermocompression or the like. A sealing tape or the like may
also be used for resealing.

[0034] Other effects of the present invention will become



[0070]A test method for determining yellowing was carried out as follows. Respective Examples and
‘Comparative Examples were placed in a tank having constant temperature and humidity of 30C and
70% respectively, and after 30 days (720 hours), they 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-3500d manufacfyred by Konica Minolta Holdings, Inc. [0071]A
test method for determining the oxide film was similar to the test method used for determining the
yellowing, -.25 - and a thickness of the oxide film over the surface of the micro solder sphere in each
of the Exam%%%s?‘ an go%ﬁﬁa%\?leeEggﬁﬁ%fe%pwég Het%lrf‘ﬁ?ﬁbob&}ﬂ%%uger electron spectroscopy. The

appliance used mashe FiHpAShmantfasiugepyUIvac-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®®iples afidplacediia onelefrydardboard bex Stibsequentya waight af1Q0kg was
loaded on each of the cardboard boxes and the sphericity of the solder sphere was determined by
using the CRIECRHREGtefhiratBh Sydem Prassiames tistavas tecU EPRAQUIkNSIes,
ULTRA Qvggg-(gﬁilq aggfﬁjredngsl\ég%toxg \Qo. Ltd. [0073]A static electricity test was carried out

. ) ng “ro the . .
by inducing static elecfricity in the micro solder spﬁé}rxte%soénn'd counting the number of micro solder

spheres adhering toi e aluminungoatadbag 9eCaA ARy glyeRd squarg millimeterarea, when the

bag or cap was opened. [0074]For a drop-down test, 20 packages, each packed with solder spheres,
were packedhin dpemdboardibose Thedop matidottont as slefined éuthe packing of the box remained
unchanged and the box was dropped down twice from a height of 50 centimeters. After dropping, the

box was opened artian éxtbfit 5f F5REJE TG the'dGitamier angWE iadas evaluated. [0075] - 26 -

Drop-down1testr;q 4 is a perspective view of the container:;

Fig. 5 is a partial sectional view of the container
fitted in a holding member:

Fig. 6 is a plan view showing a holding member of another
embodiment along with the container; and

Fig. 7 is a longitudinal sectional view of a container of
another embodiment.
DESCRIPTION OF EMBODRDIMENTS
[0036] Referring now to the attached drawings, an
embodiment of the present invention will be described.
[0037] Fig. 1 is a longitudinal secticnal 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 drving agent 3 being disposed
externally to the container 2 are all contained in the bag
member 4, which is impermeable to air, and the bag member 4 is

sealed in an air-tight condition. In the illustrated
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- 15 -

embodiment, a plurality of containers 2 are encompassed with a
holding member 5,

f0038] After the container 2 and the deoxidizing and drying
agent 3 have been placed in the bag member 4, the ingide of
the bag member 4 may be air evacuated before the bag member 4
is sealed in an air-tight condition. It is to be noted that
the inside of the bag member 4 may have an inert atmosphere
consisting of nitrogen, argon or the like.

[0039] Fig. 3 is a vertical sectional view of the container
Z2, and Fig. 4 is an exploded perspective view of the container
2. The container 2 has a container body 7 in which micro
sclder spheres 6 (diameter of the sphere around 70Um) are to
be contained and a 1id member 9 for covering an opening 8 of
the container body 7. The container body 7 and the 1id member
9 are fitted with each other at their tapered portions. This
fitting is sufficiently tight to prevent the 1lid member 8 from
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.

[0040] 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
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with a strength to make the container resistant against a
certain magnitude of impact and also highly processable. The
reason why the container 2 is not simply provided with a vent
hole but the material for the container 2 employs the air
permeable material is because it is intended to allow an
effect externally from the deoxidizing and drying agent 3 to
act on the micro solder spheres & thoroughly within the
container 2. The effect via vent holes provided at a
plurality of limited locations may be poorer than that
obtainable via a large number of micro pores provided over the
entire air permeable material, and further the vent holes
could cause leakage of the micro solder spheres 6.

[0041} Preferably, the container 2 may be made of a
transparent or translucent material so that a presence of the
micro solder spheres 6 inside can be confirmed visually.
[0042] In this regard, the holding member 5 may be also
made of a transparent or translucent material, thereby
allowing a presence of the micro solder spheres 6 within the
container 2 to be visually confirmed externally to the holding
member 5.

[0043] Further, the container 2 may preferably have a
conductivity in order to prevent the micro solder spheres 6,
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 electricity, or in a worst
case, scattering around. For this purpose, the container 2
may be coated with a conductive material.

[0044] There may be variations from the embodiment of the
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container 2. For convenience when the micro solder spheres 6
in the container 2 are transferred onto the palliet, a small
aperture for removing the solder spheres may be formed in a
paxt (e.g., a central part) of the 1id member 9, and the small
aperture may be covered with another small 1id member.

[0045] The container 2 in another embodiment, as
illustrated in Fig. 7, may have a container body 2a, an inner
1id member 2b and an outer 1id member 2c. The inner 1lid
member 2b is sized to fit in an opening of the container body
2a in such a loose-fit condition that there will be a
clearance in a range of 50/4m to 200/m, for example, to be
created between the inner lid member 2Zb and the opening of the
container body 2a. Therefore, the inner 1id member 2b is not
substantially susceptible to any frictional resistance when it
is mounted to and removed from the container body Z2a.

{0045] OCn the other hand, the outer 1lid member 2c is
configured to be securely mounted to the container body 2a so
as not to be removed inadvertently. For this purpose, a
vertical flange 24 of the outer lid member 2c¢ may be provided
with a raised portion 2f for engagement with a horizontal
flange 2e of the container body 2a.

[0047] When the outer 1id member 2¢ is mounted to the
container body 2a, the outer 1id member 2¢ and the container
body 2 can hold the inner 1id member 2b in such a manner that
there will be no clearance allowing for the passage of the
micro solder 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



coEno 660 680 miT3ePTx0 Eallf)(-1 EaEnt'H Ea-1'H

- 18 -

to the container body 2a, the inner 1id member 2b can be
clamped between the outer 1id member 2c¢ and a shoulder portion
2g of the container body 2a. This may achieve a close contact
condition or a clearance of such a size that would not allow
passage of the micro soclder spheres between a peripheral edge
cf a bottom surface of the inner 1id member 2b and a top
surface of the shoulder portion 2g of the container body 2a.
[0048] In another aspect {not shown} of helding the inner
1id member 2b, a horizontal flange 2h of the inner 1id member
2b may be clamped between the outexr 1id member 2c and a
horizontal flange 2e of the container body 2a.

[0049] An advantage of the container of Fig. 7 consists in
that the provision of the inner 1id member 2b can eliminate a
risk that impact upon removal of the outer 1id member 2¢ would
cause the micro solder spheres within the container body 2a to
jump 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 removal of the 1id.
Thus, when the inner 1id member 2b is removed, there will be
no risk of the micro solder spheres jumping out of the
container,

[0050] The micro solder spheres in the container body Za
are usually consumed all at once. However, occasionally,
micro sclder spheres may be saved in the container body 2a for
subsequent use. Taking such a case into account, the shoulder
portion 2g may be inwardly beveled so that the micro solder
spheres will not remain on the shoulder portion 2g of the

container body 2a.
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L0051] Further, although the illustrated container 2
comprises the container body and the 1id member, it may be
congtructed as a unitary container. Such a unitary container
may be produced by introducing the solder spheres 6 through an
inlet into the container so as to be contained therein, and
then closing the inlet by means of adhesion and the like
method. When the solder spheres are to be taken out, for
example, a weakened region formed in a part of the container
may be broken to create an opening through which the solder
spheres can be taken out.

[0G521] Still further, although the illustrated container 2
has a self-standing property and as it is, the container 2 can
resist against a certain magnitude of impact, if the container
Z is used in an environment less susceptible to impact from
the outside, the self-standing property is not required for
the container 2. In this case, the container may be a
flexible bag-like member.

{0053} Again referring to Figs. 1 and 2 in conjunction with
Fig. 5. In the illustrated embodiment, 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 hag
receptacles 12 formed in a lower plate member 11 for receiving
the containers 2. 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
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may be arranged in appropriate locations in order to buffer
against other types of impacts.

{00541] An upper plate member 14 of the holding member 5 has
a downward protrusion 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 allows the container 2
to be held stable in the receptacle 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 other
so as to hold both plate members 11 and 14 in the folded
condition.

[0055] A recess 18 is formed in a central region of the
upper plate member 14, in which a pack of deoxidizing and
drying agent 3 is to be seated. A recess 19 is formed in the
central region of the lower plate member 11 to accommodate a
corresponding downward protrusion that has emerged in
formation of the recess 18.

[0056] Although the deoxidizing and drying agent 3 may 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
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hole may be formed in the holding member 5. Such a vent hole
may also be arranged in the holding member 5 comprising the
air permeable material.

[0057] The micro solder spheres are packed in the container
2 and the container 2 is 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 each other,
the deoxidizing and drying agent 3 is 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 sufficiently 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 restricted to less than 10ml per im® of sheet area,
when placed in an environment having a temperature of 23T, a
humidity of 0% and an atmospheric 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 1lm® 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.

[0058] 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 funection to prevent
oxidization of the subject due to oxygen and moisture. In
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.

[0059] 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
alir evacuated.

[0G60] In the illustrated embodiment, although the holding
member 5 holds four containers 2, five or more or three or
less container(s) 2 may be held by the holding member 5. If
the holding member 5 holds a greater number of containers 2,
then an amount of deoxidizing and drying agent 3 used may be
increased.

[0061] When the solder spheres are to he consumed, the bag
member 4 is partially broken, and the holding member 5 may be
taken ocut and then opened so as to allow the container 2 to be
taken out. The 1lid member 9 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 reliable seal by means of thermocompression or the
like, so 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 1id member 9 and placed back into
the holding member 5 and then into the bag member 4, and the
bag member 4 is then resealed.

{0062] Fig. 6 shows a holding member of another embodiment.
This holding member is formed to extend laterally from the
container body as a connecting member 20 for making a
connection between containers 2. A central area of the
connecting member 20 is a weakened ares 21, and a user can
manually break the weakened area 21 as needed. Although the
connecting member 20 is not capable of protecting the sclder
spheres in the container 2 against an impact from the cutside,
such as dropping or the like, it can alleviate an impact such
asg 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 otherxr.

EXAMPLES

[0063] To verify the effect of the present invention, a
review was conducted as in the table shown below. The
embodiment as illustrated in Figs. 1 and 2 was taken as
Example 1, wherein micro solder spheres, each having a
diameter of 70/ m was packed in a PET container {volume of
46cc) up to 80% of its volume, and the PET container was held
by & 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).

iG064] Example 2 represents one wherein the container was

not held by the holding member in the Example 1.
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[0065] Comparative Example 1 represents 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 bottle, with which
additionally the RP agent was enclosed and then capped.

100681 Comparative Example 4 represents one wherein the
micro solder spheres were packed in an aluminum-coated bag,
with which additionally the RP agent was enclosed and then
sealed.

[0069] In the comparative examples as described above, the
micro solder spheres were packed in an amount of 80% to the
volume of each specific container or package. The micro
solder spheres used were the same as in the Examples, each
having the diameter of 704m.

[00G70] A test method for determining yellowing was carried
out as follows. Respective Examples and Comparative Examples
were placed in a tank having constant temperature and humidity
of 30C and 70% respectively, and after 30 days (720 hours),
they were taken out and a degree of yvellowing on the surfaces
of the micro solder spheres was determined by using a
spectrophotometer. The appliance used wasg the
spectrophotometer CM-35004 manufactured by Konica Minolta
Holdings, Inc.

(00711 A test method for determining the oxide film was

gimilar to the test method used for determining the yellowing,
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and a thickness of the oxide f£ilm over the surface of the
micro solder sphere in each of the Examples and Comparative
Examples was determined by the Auger electron spectroscopy.
The appliance used was the PHI-700 manufactured by Ulvac-Phi
Inc.

[00721] Te 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
cardboard box. Subsequently, a weight of 100kg was loaded on
each of the cardboard boxes and the sphericity of the solder
sphere was determined by using the CNC image determination
system. The appliance used was the ULTRA Quick Vision, ULTRA
QV350-PRO, manufactured by Mitutoyeo Co., Ltd.

[00731] A static electricity test was carried out by
inducing static electricity 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 gsquare millimeter
area, when the bag or cap was opened.

[0074] For a drop-down test, 20 packages, each packed with
solder spheres., were packed in a cardboard box. The top and
bottom as defined in the packing of the box remained unchanged
and the box was dropped down twice from a height of 50
centimeters. After dropping, the box was opened and an extent
of damage to the container and the like was evaluated.

[0075]
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{00761 Results from the verification of the Examples and
the Comparative examples above show that beneficial effects
were obtained according to the method of the present invention
in that oxidization and yvellowing of the micro solder spheres
could be restrained, and also deformation of the micro solder
spheres due to the external pressure could be prevented, as is
apparent from a comparison of the Examples 1 and 2 with the
Comparative Examples 1 and 2, and further, that deformation
and dispersion induced by the micro solder spheres adhering to
the packaging material due to static electricity could be
prevented, as is alsc apparent from a comparison of Examples 1
and 2 with Comparative Examples 3 and 4.

REFERENCE SIGNS LIST

{00771 i Package unit
2 Container
2a Container body
2b Inner 1id member
2c Cuter 1id member

24 Vertical flange of the outer lid member
Ze Horizontal flange of the container body
2F Raised portion

2g Shoulder of the container body

2h Horizontal flange of the inner 1id member
3 Deoxidizing and drying agent

4 Bag member

5 Holding member

6 Micro solder spheres

7 Container body



"Plia) k Hitol Q4 EEaox 0121 -27-[0076]Results from the verification of the Examples and the
Comparative examples above show that beneficial effects were obtained according to the method of
the present invention in that oxidization and yellowing of the micro solder spheres could be restrained,
and also deformation of the micro solder spheres due to the external pressure could be prevented, as
is apparent from a comparison of the Examples 1 an § with the Comparative Examples | and 2, and
further, that deformation and dispersion induced by the micro solder spheres adhering to the
packaging material due to static electricity could be prevented, as is also apparent from a comparison
of Examples | and® with B3fibat&tive Examples 3 and 4. REFERENCE SIGNS LIST [0077]1Package
unit 2Container 2agontaipgrsbdy 2hinner lid member 2cOuter lid member 2dVertical flange of the
outer lid member 2eHorizontal flange of the container body 2fRaised portion 2gShoulder of the
container body 2hHorizortaldlange of the inner lid member 3Deoxidizing and drying agent

11 Lower plate member
1z Receptacle
13 Bump

14 Upper plate member

is5 Downward protrusion
ié6 Hole

17 Protrusion

18 Recess

19 Recess

20 Connecting member

21 Weakened aresa



4Bag member 5Holding member 6Micro solder spheres 7Container body 8Opening 9Lid member _
10Lug 11Lower plate member 12Receptacle 13Bump 14Upper plate member 15Downward protrusion
16Hole 17Protrusion 18Recess 19Recess 20Connecting member 21Weakened area
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CLATIMS

i. A storing method for micro solder spheres, including
the steps of:

packing the micro solder spheres in a container
comprising an air permeable material:

providing a deoxidizing and drying agent to be
disposed externally to said container: and

placing said container and said deoxidizing and drying
agent in a bag member impermeable to air and sealing said
bag member in an air-tight condition.
2. A storing method for the micro solder spheres in
accordance with claim 1, further including;

after placing said container and said decxidizing and
drying agent in said bag member and before sealing said bag
member in an air-tight condition, a step of evacuating air
from an inside of said bag.
3. A storing package unit for micro solder spheres,
comprising:

a container in which micro solder spheres are
contained;

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

a bag member impermeable to air, in which said
container and said deoxidizing and drying agent are
contained and which is sealed in an air-tight condition,
said storage package unit characterized in that

said container comprises an air permeable material.



- 29 - CLAIMS 1. A storing method for micro solder spheres, including the steps of: packing the
micro solder spheres in a container comprising an air permeable material, providing a deoxidizing
and drying agent to be disposed externally to said container; and placing said container and said
deoxidizing and drying agent in a bag member impermeable to air and sealing said bag member in an
air-tight condition. 2. A storing method for the micro solglgr spheres in accordance with claim 1, further
including; after placing said container and said deoxidizing and drying agent in said bag member
and before sealing said bag member in an air-tight condition, a step of evacuating air from an inside of

said bag. 3. A sforing PackagEiii BR FiEd%sdldEr lspheFe kenipkziiy: s o ldabneherinavkich
micro solder sp%qgggg&edﬁggt%& Cl%i:ie%idizirﬁg %ﬂg_ ryi@%ggent di

entd %%osed externally to said
container; and a bag member impermeablé fo air, in which said dohital

r 8hd ¥aid'd86¥dizing and

drying agent arenegntaiged andrwhich s sealed in an air-tight condition, said storage package unit

characterized in that said container comprises an air permeable material. - 30 - 4. A storing package
unit for the micr& solde® splierettis apeoitanee withicl&ior 3rinewhith the nside-ef saitldaghasbeen
air evacuated. 5. A storinr%%)acka e unit for the micro solder spheres in accordance with claim 3 or 4,

wherein a plura®t§ GPESAEThENER Sreadfanyedt sdid SBAFG packade iRRei Egmphsirialholding

member for allowing.sa'd aurality,of coptainers to be held in fixed positions relative to gach other.
comprising a holding member for allowing said pluralitvy of
containers to be held in fixed positions relative to each
other.
6. A storing package unit in accordance with claim 5, in
which said holding member is adapted to enéompass said
plurality of containers.
7. A storing package unit for the micro solder spheres in
accordance with claim 6, in which said holding member has a
bump .
8. A storing package unit for micro solder spheres in
accordance with claim 6 or 7, in which =zaid deoxidizing and
drying agent is disposed externally to caid holding member
and said holding member has air permeability.
9. A storing package unit for micro solder spheres in
accordance with any one of claim 6 to 8, in which said
holding member comprises an air permeable material.
10. A storing package unit for micro solder spheresg in
accordance with any one of claims 6 to 9, in which said
holding member has a vent hole.
11. A storing package unit for micro solder spheres in
accordance with any one of claim 5 to 10, in which said

holding member has a recess for allowing said deoxidizing



6. A storing package unit in accordance with claim 5, in which said holding member is adapted to
encompass said plurality of containers. 7. A storing package unit for the micro solder spheres in
accordance with claim 6, in which said holding member has a bump. 8. A storing package unit for
micro solder spheres in accordance with claim 6 or 7, in which said deoxidizing and drying agent is
disposed externally to said holding member and said _hoiding member has air permeability. 9. A
storing package unit for micro solder spheres in accordance with any one of claim 6 to 8, in which said
holding member comprises an air permeable material. 10. A storing package unit for micro solder
spheres in accoRf¥hcE WiRan\2ERE bf ERairks 636 fwhithpSaidteolding member has a vent hole.
11. A storing package lAnitsl%)r micro solder spheres in accordance with any one of claim 5 to 10, in

which said holdm%amember Ras s Yo LSS RP QIIOWING said dBoKERinP 1935 dRPETRT ddent to be
seated in place. ddc 8- 4aHlad PREKage-Ualk for icta,solerepheres 1n.85carange i clain 2 1

which said holding member is a connecting member for making a connection between saié'splurality of
containers, said@ennectingmendnsstrutture itk be dreakahie by hand. 13 tAvstaringspackage unit for
micro solder spheres in accordance with any one of claim 3 to 12, in which said container has a
self-standing préetiA 1 tE QiR packdyetmit fortie AneResidarspheniein atconddnuesdith
claim 13, in whicch s%id cgnt6ai erhas cogtai r body and a lid member for covering an opening of
said container boay. 15 A s?iiorlng pac geatli}nl “for the micro solder spheres in accordance with any

one of claim 3 tq %4, ingvhieh -1 n $ai ey, is; f.a t tresin. 16. A
éﬁ%ﬁﬁ@%ﬁ@aﬁgﬁ i EARSRALRS L @%51%&0&@ 16

storing package unit for the micro s eres in accordance with any one of claim 3 to 15, in which
said container hascondactivityw 17h Aastgring packagel aniifar the micrp saldesrspheresinzaccordance
with any one of claim 5 to 12, in which said holding member is made of a transparent or translucent
resin. container has a self-standing property.
14. A storing package unit for the micro soclder spheres in
accordance with claim 13, in which said container has a
container body and a 1id member for covering an opening of
said container body.
15. A storing package unit for the micro solder spheres in
accordance with any one of claim 3 to 14, in which
said container is made of a transparent or translucent
resin.
l6. A storing package unit for the micro solder spheres in
accordance with any one of claim 3 to 15, in which said
container has conductivity.
17. A storing package unit for the micro solder spheres in
accordance with any one of claim 5 to 12, in which said
holding member is made of a transparent or translucent
resin.
18. A storing package unit for the micro solder spheres in
accordance with any one of claim 3 to 16, in which said

container is made of polyethylene terephthalate.

19. A storing package unit for the micro solder spheres in



18. A storing package unit for the micro solder spheres in accordance with any one of claim 3 to 16, in
which said container is made of polyethylene terephthalate. 19. A storing package unit for the micro
solder spheres in - 32 - accordance with any one of claim 5 to 12, in which said holding member is
made of polyethylene terephthalate. 20. A container comprising an air permeable material, which may
be used in a storing method for the micro solder sphereg+n accordance with claim 1, said container
having: a container body to be packed with the micro solder spheres, an inner lid member and an
outer lid member, wherein said inner lid member is sized to fit in said opening of said container
body in a loose-ACESHAMBIE and™ th saRFoHRE i@ MethBérari $8id Bdntainembddybareaidhpted to

hold said inner '%T&Eﬂ?ﬁﬂ%g%é@:at Igerﬁ?a_i Jo %earagcg%!oginﬂgﬁzor gassagﬁe of t_he micro S(_)Ider
spheres between said infier lid member and said container Body: Whene1& 3aR#id rfiember is
mounted in saidzapening ebsaid CABRINAIMAN s ing an air permeable material,
which may be used in a storing method for the micro solder
spheres in accordance with claim 1, said container having:
a container body to be packed with the micro solder
spheres, an inner lid member and an outer 1id member,
wherein
said inner 1id member is sized to fit in said opening
of said container body in a lcose-fit condition, and
said outer lid member and said container body are
adapted to hold said inner 1id member such that there is no
clearance allowing for passage of the micro solder spheres
between said inner 1id member and said container body, when

said outer 1id member is mounted in said opening of said

container body.



