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SOLDER SUPPLYI NG METHOD TECHNI CAL FI ELD The present
invention relates to a solder supplying 5 nethod
which is, for exanple, used when nanufacturlng FC
(flip chlp) and BGA (ball grid array) by fo

hem spheri cal solder bunps on a sem conductor mmm““‘
substrate and on an interposer substrate, and to
net hod and an apparatus for form ng sol der bunps *150159*

usi ng the same. 10 BACKGROUND ART In recent years,

ni gh densi ty mourtPHig"R 2RO 6YS OfETRARt  oni c HﬂllﬂllllllmHﬂllﬂllﬂlllﬂl!ﬂlf

conmponents has been meking a rapid progress |n
accordance with mniaturization and thinning

electronic devices. FC and BGA with the henlspherlca
Ts6HNeCAbURPELAre 15 used as seni conductor devices for
achieving the high density nounting. As a nethod for

f or m nge spkrdeenbunps ot ipad r&l1eaid0des, a g@m@é§|%ﬁpply1ng
used are a nethod in which pad el ectrodes are nade

mQ%hba @r@fﬁ}@cﬂs Wb b e%rr&ﬁ% SQ%Q %@k&ﬁﬂfﬁ@tﬁ?&ng FC (flip

met hod),” 20 a’'nethod | aste

| ect d
PEbT i B g e s r°?fe‘°’ BRSSPl Gt solder
bal | s are mounted on pad el ectrodes and are re-flown
PEEBF I bl FeRECRBARCERInetR T4 WwhPRA €01 ek pRaerRgser

is applied on pad el ectrodes (plating nethod), etc. In
substrate, and to a method and an apparatus for formlng solder

bumps using the same.
BACKGROUND ART

In recent years, a high density mounting technology of
electronic components has been making a rapid progress in
accordance with miniaturization and thinning of electronic
devices. FC and BGA with the hemispherical solder bumps are
used as semiconductor devices for achieving the high density
mounting.

As a method for forming solder bumps on pad electrodes,
generally used are a method in which pad electrodes are made
to be in contact with molten solder (molten solder method),
a method in which solder paste is screen-printed on pad
electrodes and is re-flown (screen printing method), a method
in which solder balls are mounted on pad electrodes and are
re-flown (solder ball method), a method in which solder plating

is applied on pad electrodes (plating method), etc. In

IR
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2 addition, there is another known nmethod for form ng
sol der bunps as disclosed in Japanese Patent
Unexam ned Publication No. 7-114205 (FIG 1, etc),
for exanple. FIG 4 is a schematic cross section for
showing the 5 form ng nethod di sclosed in Japanese
Pat ent Unexam ned Publication No. 7-114205. It wll
be described in the followings by referring to the
grawin . In this formng nmethod, first, in an inert
a %Jr%?f?r goheqpi £h PROHRATF elneWn bBehaed eFo¥ hfarming solder
nmelting point of solder, 10 a wafer 82 having copper
bunpstaoddscdpsen ansdaparese Patangr YeexamihetdhBublication
surface facing down. Then, in the inert solvent 80,
Neol tel 14205 i C'BG. 84, nette) of fawl dxeiinsiad der 83 are
emtted upwards. Thereby, solvent bunps (not shown)
are forgreds opst he seARREE 1 celceeldls0dR 31 Y MK Hd iy the
sol der particles 84 conme in contact 15 wth the wafer
; ' ' [ tail n .
i R ESELERRY o SRR pacsRe CRpb e
5,are controll at nperatures slightl ,
Plﬁ?bﬁ%?tjt%%n&g'nee?ﬁ]gaggg% nt &g‘f ‘%ﬁde&’,e f ‘?S'g’ila?t%qie,lnatthe
200 G The nolten solder 83 inside the heat tank 85
oLl QiR hnt e R i ng  tRerthe fXaimd cl e forming unit
87 through a solder intake pipe 86. Further, the
sol ddm fivie Farmicige medhwidag fdmist, 87n ancksetbesoheent 80
solvent 80 which is at the sanme tenperature as that
winfch hies ielattexd sol derh@8t&hrichugh :ameiltenly poiMends solder,
i nt ake
a wafer 82 having copper electrodes 81 on a surface is immersed

with the surface facing down. Then, in the inert solvent 80,
solder particles 84 made of molten solder 83 are emitted upwards.
Thereby, solvent bumps (not shown) are formed on the copper
electrode 81 by making the solder particles 84 come in contact
with the wafer 82. It will be described in more detail.
The molten solder 83 and the inert solvent 80 inside a .
heat tank 85 are controlled to be at temperatures slightly
higher than a melting point of solder, for example, at 200 °C.
The molten solder 83 inside the heat tank 85 is sucked into
a solder-fine-particle forming unit 87 through a solder intake
pipe 86. Further, the solder-fine-particle forming unit 87
sucks the inert solvent 80 which is at the same temperature
as that of the molten solder 83 through an inert solvent intake

pipe 88 and mixes/agitates these two liquids for breaking the
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pi pe 88 and m xes/agitates these two |iquids for
breaking the 3 nolten solder 83 so as to have it
pul veri zed. Then, the inert solvent 80 containing the
sol der particles 84 is transferred to an ejection
unit 90 through a m xed-solution outlet pipe 89 to be
emtted upwards from nozzles 91. 5 The sol der
particles 84 in the inert solvent 80 are coated by
the inert solvent 80 so that they are not to be _
mRLhBR P LIS BRSDpEntANAVeThuPulveE iz@d-aceEBher, tihe inert
sol der particles 84 maintain the netal surfaces to be
s hveamnt £4 iopntstisting The sebliderppari¢ieeB8484si hraheferred
inert solvent 80, when in contact 10 with the surface
tofan hejéeombssath af®r BFodgdr @ aiseddeblalklioy ohayer pipe
together with the copper electrodes 81 and stick to
8o heo serémcesed hepRofds Thes kYo 24 hes sei faces of the
copper electrodes 81 are covered by the nolten sol der
coat i ﬁnﬁwg) u l; [ ol der
partic e%eggeg el celae\s%ltjpgggld?gér 6@8]:?0@?%%&{;%?&%]:6’ coated
coating sqQ that the_sol der articles 84 in this part
b%ﬁ%“%ﬁ%%ﬁgbﬁP VERE g@lﬂ%ft sy aBﬁe“%Ft%?&ﬁhGFEQP?d to
In the nmeantine, the solder particles 84 which do not
the eI t hdhtisppeheeseefzere 0BG s@dsleryppiticles 84
down due 20 to the specific gravity difference and
myleposin thethetbbt sonfetesheohkbat inapk 86tims state. The
descri bed above, by immersing the wafer 82 with the
scbhpperpattent Yeaxlast 8h taei hgedovwolverdthedd,Nn&hlen in contact

with the surface of the immersed wafer 82, form a solder alloy
layer together with the copper electrodes 81 and stick to the
surfaces thereof. Thereby, the surfaces of the copper
electrodes 81 are covered by the molten solder coating (not
shown) . Subsequently, since the solder particles 84 are
easily adsorbed to the solder coating so that the solder
particles 84 in this part are stuck onto the solder coating
one after another.

In the meantime, the solder particles 84 which do not
stuck onto the copper electrodes 8l gradually fall down due
to the specific gravity difference and deposit in the bottom
of the heat tank 85. As described above, by immersing the wafer
82 with the copper electrodes 81 facing down in the inert
solvent 80 where the solder particles 84 are emitted upwards,

the solder bumps (not shown) can be selectively formed on the
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sol vent 80 where the solder particles 84 are emtted
upwar ds, the sol der bunps (not shown) can be

selectively formed on the 4 surfaces of the copper

el ectrodes 81. However, in tte nolten sol der nethod,
there is such a drawback that there is a small anount

of the solder in the solder bunps and the difference

in the amount is large, while it is 5 suitable for
achieving fine pitch of the pad el ectrodes. In the
syrfrcesr eéntpei AOPRYrneidedrodesi 81not suitable for
achieving the fine pitch since it is likely to cause

cl oggiiogevand imevien rsoltchar saoimlent mderod)Sivhgre MaSkuch a
with the fine pitch, while it enables to easily form
dirBebaekdeiatbtipse Gel 4 ekl Y &lnburktOo kN HN8o QL H8 B3k lso1der
met hod, as the recent trend, the nunber of solder

S ; n Vi S . s Co
i e I B e R S U IR gé ST LR
b s.are extrenely, Il .so that it increases

Sﬁgég%ﬁu?%%taucﬁ}lnegmcno%tﬁnel él?ﬁrg BFa&i@\d’%ﬁ%@dﬁ g% In
s ng.plating liquid appropriate 15 for |ead-free
£88| Ger A CHF s PF BbARYy TESHEG ni o USE. OB (Héitable for
form ng nethod as di sclosed i n Japanese Patent
achégaihadehe Hiile patrbnsNece At1142D5ket here dasissuchogging
drawback that the solder particles are not easily
astlugleven shédeopperurel ebenadeing a. wask e thotHerfine pitch,
wetability is not great, so that it is difficult 20
wholputt Ehablbe 44 @eklitdl £ehs® thENSs BASF Sunidiecobiecti0E1y.
the present invention is to

In the solder ball method, as the recent trend, the number of
solder balls used in a single semiconductor device is extremely
large and, in addition, the size of the solder balls are
extremely small so that it increases the manufacturing cost.
In the plating method, there is no plating liquid appropriate
for lead-free solder which has recently come into use. 1In the
forming method as disclosed in Japanese Patent Unexamined
Publication No. 7-114205, there is such a drawback that the
solder particles are not easily stuck to the copper electrode,
i.e. the solder wetability is not great, so that it is difficult
to put it into practical use.

Therefore, the object of the present invention is to
provide a solder supplying method, which enables to achieve
fine-pitched pad electrodes and also to obtain solder bumps

with a large amount of solder and a small difference in the
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provi de a sol der supplying nethod, which enables to
achieve fine-pitched pad electrodes and also to
obtain solder bunps wth a |arge anmount of sol der and
a small difference in the 5 @nount thereof, and to
provi de a nmethod and an apparatus for forn1ng t he
sol der bunps using the sane. DI SCLOSURE OF THE
I NVENTI ON The sol der supplying nmethod according to
claimlis a 5 nethod in which solder coating is
apeyedRirerirreand to REYPNiLEagh Meered i @§ apparatus for
substrate having the netal filmon a surface with the
feyning cthiaicsegdem Humps |uging whe cams. heated to be
hotter than a nelting point of solder and dropping
DESCH@SURE neF TRE tINVEsTI®de of the nelted sol der on
the substrate in the 10 liquid. The "solder" herein is

not |7HB ted Y Yl e B Hl®lod hchi@ifNgosehdeh 1 is a
bunps but al so |nclu es sol der for die-bonding

mef‘@t% ffc‘?r{ s8*ik18§ @&ﬂb r?]c_gg.ts ?C}.lngeec{ %nrgleEhf ﬂllm through

used or exanp copper

Nat urall so_inclydes |ead-fre oIder
P%%%?%H?%atm Kikea BSuligne Hean ﬁefrg.o.al Bisupface with

inert liquid which does not react to the sol der and.
the |%Ucﬁﬁa&e( faFipgamplid aghigni@mhe deile haated Heo bekkotter

to be described later) which has an effect of renoving
than ori de ftiing opoime ofr fadeleaf dihad sicbgeringTheplder fine

“solder coating" herein is not limted only to a film
pdypecbed mdd® o2GHenalaldest aoheirspherheakub¥peadsdia the

protrusion type.
liquid. The “solder” herein is not limited only to the solder
for forming solder bumps but also includes solder for
die-bonding semiconductor chips and “soft solder” and the like
used for, for example, bonding copper pipes. Naturally, it
also includes lead-free solder. It is preferable that the
“liquid” used herein be an inert liquid which does not react
to the sclder and a liquid (for example, an organic acid and
the like to be described later) which has an effect of removing
an oxide film on the surface of the solder. The “solder
coating” herein is not limited only to a film type but also
includes a hemispherical type and a protrusion type.

In the liquid, the substrate is immersed with the metal

film side facing up. At this time, when the solder fine

particles are supplied into the liquid above the substrate,

the solder fine particles naturally fall down due to the gravity,
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In the liquid, the substrate is imersed with the
nmetal filmside facing up. At this tinme, when the
solder fine particles are supplied into the liquid
above the substrate, the sobder fine particles
naturally fall down due to the gravity, 6 thereby
reaching on the substrate. The solder fine particles
fallen onto the metal filmof the substrate stay there
by the gravity and then spread on the netal film
therehy aeafahdmg’ an the tsalbstivake’., Theaoldedf dimet baerticles
sol der coating. Subsequently, 5 the solder fine
fphi¢n cireo thachedadnfihe olttler sabat Fage Sy thafeeblythe
the gravity and spread as well after "a certain tine,
gtheiePyahdi ekeni figréhe SOl €8s /OBL1 NPi 17 s S BELL ORFESY 5

repeated and the solder coating is grown. The |nventor

cé’f:téﬂ?tﬁﬁ%ﬁerﬁo égvt%]ﬂ)?ﬂ tl?l%r e%f)&'@g %gttlhg %Qsé&uently,

reqwres a’certain tine" erred to a

ne", . hereinafte s descr.i r, the sol
ohe it i PeRE T ESaf SEr BeecP ?F%fasgﬁsgé Barits stay
Unexanlned Publ j cation No. 7- 114205 the sol der fine
there %y EReHEA B Y Ped sphardss F’ﬁélp%l@t%lf ed FeHEain time,
faci ng downwards for making themcone in 15 contact,
therethat thiekendmof othe heoddleder coanenpar t iHies mothen is
in contact with the pad electrodes is only a nonent.
rdpeateddrand the i soldmsiaterteichd hiad drvarsol der
wetability is not good. Further, in the art of

Japamese 1RebaRL r e XA ﬁﬁgsefﬁmdv@ﬁﬂl% Nos foulnkf 308 that

the solder fine particles are
it requires “a certain time” (referred to as “solder wet time”
hereinafter) as described above for the solder to be wet. 1In
the art disclosed in Japanese Patent Unexamined Publication
No. 7-114205, the solder fine particles are emitted towards
the pad electrodes facing downwards for making them come in
contact, so that the time for the solder fine particles to be
in contact with the pad electrodes is only a moment. Therefore,
it is considered that the solder wetability is not good.

Further, in the art of Japanese Patent Unexamined

Publication No. 7-114205, the solder fine particles are
emitted against the gravity so that it requires a considerable
amount of energy. On the contrary, in the present invention,
the solder fine particles are only left to naturally fall down

so that it requires almost no energy. The art of Japanese

Patent Unexamined Publication No. 7-114205 can be considered
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20 emtted against the gravity so that it requires a
consi derabl e anbunt of energy. On the contrary, in the
present invention, the solder fine particles are only
left to naturally fall down 7so that it requires
al nrost no energy. The art of Japanese Patent
Unexam ned Publication No. 7-114205 can be consi dered
7 as a kind of jet soldering. Meanwhile, the present
invention is conpletely a new technique which does

afigt kpBHoPE IS a9y deringhe Meanehileondihepiresentginvention
nmet hods. The Inventor of the present invention also

i$ o lmite tyhat nes tédehmi que widtchmdogssobtaseIome to any of
particles which are conmbined for form ng |arger

tiso| eleivénttonel téel@srimy afedfodhe sol der fine
particles cone in contact with each other in the

l'i qui r . br t j
ar o e TR b LR PRI Bed PEphi e £hat
(he pitch.. Further,. the 10 sol der anmpount .of the .
tﬁs%f%eér)f%ona b YAk B eerasfilllnf/a ESEEFS?FédWEWgcﬂﬁﬁg?ﬂrﬁblned

t he. supply _.amount of the solder fine particles.
f%rfé’o‘”\?‘glr‘}gv dPtget Reld8FdEtneiRRr k9l eveay éf the solder

extrenely small, a large anount can be supplied so
finmPartdyr lesn chmeuhn fommbact diispeeseld dtrthehdn khei Hiquid.

Therefore, the difference in the 15 solder anount in

Thére: Sof elert heoabilnlg rbbeddgessamdl | theTHd keobader nstp@peyée ngted
met hod according to claim2 is the nethod in which

etdie 50l €les hebLl palths! @sthWohehrane giepped r@Pth&PTerhe

in contact with the netal filmor the sol der coating,
solder amount of the solder coating can be easily controlled
by changing the supply amount of the solder fine particles.
Moreover, since the solder fine particles are extremely small,
a large amount can be supplied so that they can be uniformly
dispersed in the liquid. Therefore, the difference in the
solder amount in the solder coating becomes small.

The solder supplying method according to claim 2 is the
method in which the solder fine particles, which are dropped
and come in contact with the metal film or the solder coating,
are kept for a certain time in that state until solder wet is
caused in the solder supplying method according to claim 1.
“A certain time until the solder wet is caused” is the solder
wet time described above. Thus, it is possible to surely cause

the solder wet by keeping the solder fine particles in contact

with the metal film or the solder coating in that state for
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are kept for a certain tine in that state until sol der

wet is 20 caused in the sol der supplying nethod

according to claim1. "A certain tine until the

sol der wet is caused" is theBsolder wet tine

descri bed above. Thus, it is possible to surely cause

the sol der wet by keeping the solder fine particles in

contact wth the netal filmor the solder coating in

that state for 8 the solder wet tinme or |onger. The
theddalenwet thimeior lenget. [The t'edlterfeent ngetdim is not

sol der coating fornmed on the netal film surface by
1ipieed tof fobhrigglwdey sbilaerpesdt LheForaaehed e mB€al film

metal filmbut also includes thickening of the sol der

sEPRLEA B P sBYe%Br&@d:kRaf sh@e3okdRE 6éf\QCPPé§ 'z%la%sfled on the

reached ‘on the solder coating. The sol der supplying

m&%efgﬂl 312 déf@o i ccll B ?h&%lecgg Srr(g%h:g‘%, Itsﬁé\c’i@rcgoatlng

ine particles

substrate the ones whose fallin eed
of SRidaH PUDE Spoarri Ciomee s ir bt rearasr Slppho: fider
met hod according to clam1 or 2. As for the sol der
Cq3fhnParticles in the liquid, the larger ones are
faster in the falling speed and the smaller ones are
sl owdthe sotlhle rf ahpp hgispeethddkeanvbirdéngwbenctdien Si 28 the
of the solder fine particles is large, it is likely to

meetied dinewh dch hth & glod e rbf § g a Mg dheosh iIrdfpddiPon the
sol der fine particles is small, the surface is easily

s@xd e i sSTREREE 0 &0 PHe &%@%‘o@% EDe1 $R4 d8fedd 98 within

particles with the falling speed
a specific range in the solder supplying method according to

clam 1 or 2. As for the solder fine particles in the liquid,
the larger ones are faster in the falling speed and the smaller
ones are slower in the falling speed. Meanwhile, when the size
of the solder fine particles is large, it is likely to generate
the solder bridge. When the size of the solder fine particles
is small, the surface is easily oxidized. Therefore, by
selecting the solder fine particles with the falling speed
within a specific range, it enables to suppress the generation
of the solder bridges and deterioration of the solder
wetability by the oxide film. Specifically, it can be achieved
by dropping a large amount of the solder fine particles all
at once, and by retreating the substrate or covering the
substrate with a shutter at the time when the larger solder

fine particles fall in the vicinity of the substrate and when
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within a specific range, it enables to suppress the
generation of the solder bridges and deterioration of
the solder 20 wetability by the oxide film
Specifically, it can be achi®ved by dropping a |arge
anmount of the solder fine particles all at once, and
by retreating the substrate or covering the substrate
with a shutter at the tinme when the | arger sol der
fine rticles fall in the vicinity of the substrate
the P 1 SOREeLEEPerPAH Hered it lpdpt PR e&lGiglity Rf the
the vicinity of the substrate so that the solder fine
spRftretessAdhadt theashleons fiupsRanticlahasaaderepghpthe
form ng nethod according to claim4 5 is the nethod
stipstfotei ng a sol der bunp on a pad el ectrode through:
positioning a substrate having the pad el ectrode on a

surfacene Ebldee sunbagerhdsignBietRobNadchbir@yhg WBi 6haim 4
is heated to be hotter than a nelting point of

1 SOLRETme HOR! Yo POrSRhARE af é@?d@fl.rlgﬁrﬁéeén n%dgaaf e 88t rode
I q I'ng

sol der being nelted I1ntd the uid; 10 an ropp
LG ARl LR o S EREER s BT BRI Grlidigptrgae on
e T e 5 LT 0 B penc

type or a protrusion type but also include a film
tesehotsernthpe a mglditdnat neisobsf rmtleldrs supplyddowsohder

the pad electrode side facing up. At this tinme, when
fime pagitderd elsimede of the solder beingmelted into the liquid;
and dropping the solder fine particles on the substrate. The
“substrate” herein includes a semiconductor wafer, a wiring
board, and the like. Further, the “solder bump” is not limited
to the ones of a hemispherical type or a protrusion type but
also include a film type.

In the liquid, the substrate is immersed with the pad
electrode side facing up. At this time, when the solder fine
particles are supplied into the liquid over the substrate, the
solder fine particles naturally fall down due to the gravity,
thereby reaching the substrate. The solder fine particles
fallen onto the pad electrode of the substrate stay there by
the gravity and then spread on the surface of the pad electrode
after the solder wet time, so as to form the solder coating.

Subsequently, the solder fine particles reached on the solder

coating stay there by the gravity and spread as well after the
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particles are supplied into the liquid over the
substrate, the solder fine particles naturally fal

down due to the gravity, thereby reaching the

substrate. The solder fine pdrticles 20 fallen onto

the pad el ectrode of the substrate stay there by the
gravity and then spread on the surface of the pad
electrode after the solder wet tine, so as to form

the sol der coating. Subsequently, the solder fine
spaferoiels tigwshbleoaby Hehisthateing tchat sobdst ayoathigre bfhis
the gravity and spread as well after the 10 sol der wet
attien {ibverahyatdd cehitheg tbédeal deattngtingrdit o be the
action is repeated and the solder coating is grown to
sbedehepugpl der bunp. As described above, the Inventor

of the present invention 5 has found out that there

are nz@é d%%@)fl%%lddﬁgO‘; NenBa Gy oM’h%rbLaéseeﬁ:@%bggglon

for orn1ng arger sol'der fine particles

rticles co |n cont ct Wi th eac
ngPREP R e T e T8 ARy Soider tirsgBe KagLes
the |ike are not generated even in the pad el ectrodes
YRR 3R qamRines forc horripgnbar9ehes slsiatef iasopartarles,
the sol der bunp can be easily controlled by changi ng
evhe Wigip/theafolderof inheasdliddres fiome parcirdiast with each
Mor eover, since the solder fine particles are
oeueremlyhsnhid;midthametﬂmefomd elhectsoader Brlidgge and the
anount can be supplied so that they can be uniformy

1dkeparsadtigeddn e kivaHi ﬁ'i theep£d AecthtRied fienenterine
in the sol der amobunt in the

pitch. Further, the solder amount of the solder bump can be
easily controlled by changing the supply amount of the solder
fine particles. Moreover, since the solder fine particles are
extremely smaller than the pad electrode, a large amount can
be supplied so that they can be uniformly dispersed in the
liquid. Therefore, the difference in the solder amount in the
solder bumps becomes small.

The solder bump forming method according to claim 5 is
the method in which the solder fine particles are formed by
breaking the solder being melted in the liquid in the forming
method according to claim 4. The solder fine particles and
the solder bumps are formed in a common liquid so that the
forming apparatus can be simplified.

The solder bump forming method according to claim 6 or

7 is the method in which flux or an organic acid is contained
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sol der bunps becones small. The sol der bunp form ng
nmet hod according to claim5 is the nethod in which
the solder fine particles are formed by breaking the
sol der being nelted in the Mlquid in the formng 20
met hod according to claim4. The solder fine particles
and the solder bunps are forned in a common liquid so
that the form ng apparatus can be sinplified. The
sol der bunmp form ng nethod according to claim6 or 7
JJ}§hﬁhélﬂ€ﬂﬁoﬂrlﬁhﬁh¥%%P¥¢LB§(ﬂaQﬁwqéréﬁﬁl@raénéC|%Cldr and
contained 11 in the liquid or the liquid is made of
thehergrpani acidihds amkedudisl or gdfiectach dchasmves an oxide
reduction effect which renoves an oxide on a netal
ors W trete li Butrifackoini BhenEbbRIngCcROtHbAJatCoLdBhdN td @aim
5. By the effect of the flux or the organic acid, the

4 D59, deB W@Bébékfé¥t' Bt PRel F O Aot S DT S APLOVEL: 4, the

The " qu herei n incl udes colophony, a su ace _
séYg QQSQﬁmtg f¢Q§{a&g%UlGT9£ ﬁ%%gni rov roc?bgrdfiux”
aV|n fec renpvi e filmon

the sold r surf e.and the like. The solder
nqih R FRERE G R (] S BLA B0 AP e apBitEnCe

in which_a dianeter of the solder fine particle is

(IqfaPrerPE Rarh ¥BIRht@sic @icdcinbevbeg vt e fecitphéregnoving

edges of the pad el ectrodes adjacent to each other in
theheHfiglenifigmerhdde scdotedi mprifacangndnéhef ldkai.ms 4

to 7. In this case, the solder fine particles reached

respebkl ¥ellyeonbtime foematy acdHoddadcording to claim 8 is
the method in which a diameter of the solder fine particle is
smaller than a shortest distance between peripheral edges of
the pad electrodes adjacent to each other in the forming method
according to any one of claims 4 to 7. In this case, the solder
fine particles reached respectively on the two adjacent pad
electrodes are not to be in contact with each other, so that
they are not to be combined for forming the solder bridge.

The solder bump forming apparatus according to claim 9

comprises a liquid tank and a solder fine particle supplying
means. The liquid tank encloses a liquid heated to be hotter
than a melting point of solder and a substrate which has pad
electrodes on a surface and is positioned in the liquid with
the surface facing up. The solder fine particle supplying

means supplies the solder fine particles made of the solder

beingmelted into the liquid and drops the solder fine particles
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15 el ectrodes are not to be in contact with each

other, so that they are not to be conbi ned for

form ng the solder bridge. The solder bunp formng

apparatus according to claim29 conprises a liquid tank

and a solder fine particle supplying nmeans. The

liquid tank encloses a liquid heated to be hotter 20

than a nmelting point of solder and a substrate which

has pad el ectrodes on a surface and is positioned in
onhehe¢i gubdtwath. the surface facing up. The sol der

fine particle supplying neans supplies the sol der

fi ne parthelldsyuimbdensfidehehsol tgiid beimg meld edpishtrate is

the liquid and drops the solder fine particles 12 on
1hEr s8OS 13t €hel Pad R JItqWod Ligh cteaéif@ thu' A 4afks time,

the substrate is imersed with the pad el ectrode side

[ u this t] : en.th l,der, fine

w%%?t ?}g? e%%@%r sjﬂiprg? iﬂeaﬁlrcolggt %é: % %’Iug’g)rl q%df rfr]f g mng £ & P%der

suppl yin ans into the |liquid above the,K substrate,
TPRe" Al I e ing cBeRdEurRte F5F | LiGHAthyEbat the

gravity, thereby reaching on the substrate. The sane
sepfeER ke asthhox@ldeT tHad Pafitig lest heduzedaddifad 1t down by

claim4 can be achieved hereinafter. 10 The sol der
thenpriévibiyng thepabat rsaabdogdiony the cdadd st ddtei s The same

apparatus in which the solder fine particle supplying
efrtanss f s nehdde ivoltdey fdrd npamkeitbbas athbedghgbesaki Agm 4

the solder being nelted in the liquid in the formng

c@RPBE ai¥8ieved hereinafter.

The solder bump forming apparatus according to claim 10
is the apparatus in which the solder fine particle supplying
means forms the solder fine particles through breaking the
solder being melted in the liquid in the forming apparatus
according to claim 9. The same effect as those in the forming
method according to claim 5 can be achieved.

The solder bump forming apparatus according to claim 11 .
is the apparatus in which the liquid tank and the solder fine
particles supplying means have the following configurations
in the forming apparatus according to claim 10. The liquid
tank comprises a first liquid tank for enclosing the substrate
and the liquid and a second liquid tank for enclosing the liquid
and the solder being melted and sunk in the liquid. Upper
sections of the first liquid tank and the second liquid tank

communicate with each other while bottom sections do not. The
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according to claim9. The sane effect as those in the
formng 15 nethod according to claim5 can be
achi eved. The sol der bunp form ng apparatus according
toclaimi1l is the apparatu$ in which the liquid tank
and the solder fine particles supplying neans have
the followi ng configurations in the form ng apparatus
according to claim10. The liquid 20 tank conprises a
first liquid tank for enclosing the substrate and the
selder dfane Raskiehd sveRidipankesns Eatndsthg shéder fine
l[iquid and the solder being nelted and sunk in the
parguttes Uppepugbebtreeksngf thiee fdlidetr |begirigl mabkedntin the
the second liquid tank conmunicate with each ot her
sebbhe bidgd el beassdppnoks dhe d3 &t damd 38 ticles to
particle supplying nmeans forns the solder fine

t]ﬁ’@rfiﬁéﬁsliaﬁ.?&'gf‘alpke?fblﬂgtﬂgeu égege?f?i&g gl tcﬁ?n.ggcond

the second’liquid tank and sup |es t he sol der

o to the first liquid tank fromthe upper
1P€%t$0%§§ “the second 5 liquid tank. In the l'i quid

f t d tank, the substrate is
| Imer e lnei 1 T pCE U £ bABC A RRERRG, e Apbstrate

thls tine, the solder fine particle supplying neans
igpneesed el th ot hrerpad el qutimdds s dentf@ctiing Niggui 8t this
above the substrate 10 inside the first liquid tank
timem tle sppbrr sdotd paraficdllee suppdgidgl mgahe tapklies the
Upon this, the solder fine particles naturally fal
sélDaer dBeénéophireiglayi iyirot keleehy uBRCHBWONthe substrate
inside the first liquid tank from the upper section of the
second liquid tank. Upon this, the solder fine particles
naturally fall down due to the gravity, thereby reaching on
the substrate. The solder fine particles fallen onto the pad
electrodes of the substrate stay there by the gravity and then
spread on the surfaces of the pad electrodes after the solder
wet time, thereby forming the solder coating. Then, the solder
fine particles fallen onto the solder coating stay there by
the gravity and then spread as well after the solder wet time,
thereby thickening the solder coating. This action is
repeated and the solder coating is grown to be the solder bumps.
In the meantime, the solder fine particles which did not
form the solder bumps sink in the bottom of the first liquid

tank. However, since the bottom sections of the first liquid

tank and the second liquid tank do not communicate with each
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the substrate. The solder fine particles fallen onto
the pad electrodes of the substrate stay there by the
gravity and then 15 spread on the surfaces of the pad
el ectrodes after the solder 14wet tinme, thereby formng
the, solder coating. Then, the solder fine particles
fallen onto the solder coating stay there by the
gravity and then spread as well after the sol der wet
time, thereby thickening the solder coating. This
O‘uamlroﬁheSdemowemisedldamdf iree pasitded esoaté ngti o fpreonoken
to be the solder bunps. |In the neantine, the sol der
sd iawe tpabecomestnbi el dkxl fiote paorundike achdar brmPsefore,
sink in the bottomof the first liquid tank. However,

tifd e e, At tam sechepnsi@d gde fdrsd dd qul dbaE@nfor the

and the second liquid tank do not comrunicate wt

s CAFLY %4@ ek O&QS denosd tedy $ak dg{[ﬁe 0%, gae[ﬁ;a Snf‘ Srm.

not to bro so as o ecome

artigl es efare, the guality of, the solder
PinquhrFPia qﬁ %rrﬁﬁ§@’P8PaFﬁ uss%ﬁ%éﬁé claim 12
becones stable and the size can be nade unlforn1 5 The
15hadromrimy PBPATAGUaParht € thechi @i hg thekend phezsolder
is the form ng apparatus in which the liquid tank and
finfe soleddiclei nespppiythe supping ng hewans hhee tfiellowing
following configurations in the form ng apparatus
cacioyudtatg dros ¢haile I8rmidbeagpapttid aBkoeaipgitsesladm 10.
first liquid tank for enclosing 10 the substrate, the

THd QuicthiandahiRecspbdeseHei N il ad @N¢ s4Rk £bP érh:ﬁ_os:mg
liquid; and a second liquid tank for enclosing t
tHd QUbdtrate, the liquid and the solder being melted and sunk
in the liquid; and a second liquid tank for enclosing the liquid
and the solder being melted and sunk in the liquid. The upper
sections and bottom sections of the first liquid tank and the
second liquid tank communicate with each other. The solder
fine particle supplying means forms the solder fine particles
through breaking the molten solder in the first liquid tank
and the second liquid tank, supplies the solder fine particles
to the first liquid tank from the upper section of the second
liquid tank, and reutilizes the solder fine particles sunk in
a bottom of the first liquid tank as the molten solder.
The process for forming the solder bumps by the solder
fine particles is the same as the forming apparatus according

to claim 11. Meanwhile, the solder fine particles which did

not form the solder bumps sink in the bottom of the first liquid
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and the solder being nmelted and sunk in the |iquid.
The upper sections and bottom sections of the first
liquid tank and the second Iiquid tank comrunicate
with each other. The sol der 15 fine particle supplying
means forns the solder fine particles through
breaking the nolten solder in the first liquid tank
and the second liquid tank, supplies the solder fine
particles to the first liquid tank fromthe upper
tanpkt i dhegt, shrceddvnbotEpyuiartinme oarfd e SirkLibemichbank
sol der fine particles sunk in 20 a bottom of the
andridte begond 1imid dsankecomhtehcsoe derth €hehpoitesso that
for form ng the solder bunps by the solder fine
tipardesdestéed ddlisanEms dahe ifQlds RgeapRakahlsnd utilized
according to claim1l. Meanwhile, the solder fine
afaihisd %ﬁe“@b?@eg'ﬁiné‘?%r_ft‘i'bﬁ‘gtshe @Hég@fogé’%f’d&k dalh be
ul tank. Then,

he bottomof the first liq 15 si nce

eEP&CPP&%?ghﬁgf%%%%§'0f the first liquid tank and the

second communi cate with each other so that
t he osited solder_fine particles are broken and_
uti | i 28 SCAGETnPYEP {IRF I H @PPE AL USaR EFeFEsNg to claim 13
Therefore, solder can be 5 effectively utilized. The
o5l Hetsbtip 2ePaEdguApbar el bich aftex dpPnganoorpanir1d8cid is
or 14 is the apparatus in which flux or an organic
cantained igorthe Aeéduid bhethequiguid ihenddequifdthe oBgenic
of the organic acid, and the organic acid has a
a ¢ £dlU ahidoth € iofre@in 1 \Wha € 1d hesoy 8% dl taRnoXf f8c WA deE&hoves

surface in the form ng apparatus accordi ng
an oxide on a metal surface in the forming apparatus according
to any one of claims 9 to 12. The same effect as those in claim
6 or 7 can be achieved.

The solder bump forming apparatus according to claim 15
is the apparatus in which a diameter of the solder fine particle
is smaller than a shortest distance between peripheral edges
of the pad electrodes adjacent to each other in the forming
apparatus according to any one of claims 9 to 14. The same
effects as those in claim 8 can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 are schematic block diagrams showing a first
embodiment of a method and an apparatus used for forming solder
bumps, in which the steps are carried out in order from FIG.
1[1] to FIG. 1[3}:

FIGS. 2 are fragmentary enlarged views of FIGS. 1, in
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to any one of clainms 9 to 12. The sane effect as those
inclaim 6 or 7 can be achieved. The sol der bunp
form ng apparatus according to claim1l5 is the
apparatus in which a dianmetd6 of the solder fine
particle 15 is smaller than a shortest distance
bet ween peri pheral edges of the pad el ectrodes.
adj acent to each other in the formng apparatus
according to any one of clains 9 to 14. The samne
weifRclEG as? thiod® FdGsl Al Al Scennepeord Hie VRl . BRIIBFto FIG.
DESCRI PTI ON OF THE DRAW NGS 20 FIGS. 1 are schematic
1bBbckredspgetirgeshowi ng a first enbodi nent of a nethod
and an apparatus used for form ng solder bunps, in

whi chrtdie $tepsaasenématido otk Hi oG5SR SROMKE G second
1[11 to FIG 1[31; FIGS. 2 are fragnentary enl af ged

ot Smeta ALy S LD o

FI Is a schematic bl ock diagram show ng a second
%%%ﬂl%% t of a method and an apparatus used for

form ng solder, 5 bunps; and FIG 4 is a schenmatic

bl ockE Hf agrimishod nFchereivenbilonkl Sbpaspmpuspowing a
form ng method. BEST MODE FOR CARRYI NG OUT THE

CONRENTI@pe I 0sedehebdrmp | Hoimigsy reetjorti nent s of the
present invention

BEST MODE FOR CARRYING OUT THE INVENTION

In the followings, embodiments of the present invention
will be described by referring to the accompanying drawings.
The solder supplying method according to the present invention
is used in the method and the apparatus for forming the solder
bumps according to the present invention, so that it will be
described together in the description provided for explaining
the method and the apparatus for forming the solder bumps of
the present invention.

FIGS. 1 are schematic block diagrams showing a first
embodiment of the method and the apparatus used for forming
solder bumps,; in which the steps are carried out in order from
FIG. 1[1] to FIG. 1[3]. Description will be provided in the
followings by referring to the drawings.

A forming apparatus 10 used in the embodiment will be

described. The forming apparatus 10 comprises a liquid tank
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will be described by referring to the acconpanyi ng
drawi ngs. The sol der supplying nethod according to
the present invention is used in the method and the
apparatus for forming the sdi’ider bunps according to
the present invention, so that it will be 15 descri bed
together in the description provided for explaining
the nethod and the apparatus for form ng the sol der
bunps of the Fresent invention. FIGS. 1 are schematic
1blagek adpageanst S wWasy i€ ifd ssppledbodneens of- t fhe liquid
nmet hod and the apparatus used for formng 20 sol der
tdukpdd, ennlobkeshar heestebsqai@ 1Gaasiadiqutidiwhbelddrs heated
fromFIG 1[1] to FIG 1[3]. Description will be
tPay hdedernthhe thelhedw ings pby ntebersd et Arfd1@ substrate
drawi ngs. A form ng apparatus 10 used in the

' il 1 descti he f orm r at
ST i e deactbedha s (AU 10 SR Ao cace

I pplyi Ng n %2. The liguid tank.11
2LREREERT SHET SR 13 e el oumpliifg means 12
heated to bi hotter than the nelting point_of solder
CYMRIF LB SUFSEPatier BRWRRERIFLePIihEREN 2 e sepplying

liquid 13 with a surface 5 21 facing up. The solder
selqrr dams ppetdgppyi hgrnatames moltenngridess inteplther inert

fine particle formng unit 15 for supplying solder
1iquied pb3 tard es sippindeigle w6l fer debgpingnthet beldserfine

liquid 13 and a supply pipe 16 for dropping the sol der
pditiclearid chestHed aibddeatsaibsdrate 20.

Examples of the solder to be used are Sn~Pb (melting point
at 183 C), Sn-Ag-Cu (melting point at 218 °C), Sn-Ag (melting
point at 221 C), Sn-Cu (melting point at 227 °C), etc. The
inert liquid 13 may be any types of liquid as long as it has
a boiling point higher than the melting point of the solder
and that it does not react to the solder (for example,
fluorinated high boiling point solvent, fluorinated oil and
the like). The liquid tank 11 is obtained by placing an
electric heater and a coolant and the like (not shown) for
keeping the inert liquid 13 higher than the melting point of
the solder (for example, melting point + 50 C) in a container
made of, for example, stainless, heat-resistant resin and the
like. Further, inside the liquid tank 11, a mount 17 is

provided for positioning the substrate 20 in the inert liquid

13.
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10 Exanples of the solder to be used are Sn-Pb

(nmelting point at 183 C , Sn-Ag-Cu (nelting point at
218 C) , Sn-Ag (nelting point at 221 C, Sn-Cu

(nelting point at 227 C), etl8. The inert liquid 13

may be any types of liquid as long as it has a

boi I i ng point higher than the nelting point of the

sol der 15 and that it does not react to the sol der

(for exanple fluorinated high boiling point solvent,

f1 uorThatsal dsn fane paheli¢led)ormmimg Mndti @5t EnEor] fosming
obt ai ned by placing an electric heater and a cool ant
thadsohdeki kén¢nparshowey 1érbykeépkngxtihpliepebtrebikguigdthe
13 higher than the nelting point of 20 the solder (for
meXxaep! £old@t timghpoi Rért HpQ)d iI13.a cANtM H&fasdBEClaying
of, for exanple, stainless, heat-resistant resin and

[ Fuyrt o+ A0S t | LK 1
DB e Red For it roni ng 1ha et cpabeRrat 14
Lpe lquid 13.. 18, Th | der .f.i.ne particle
B M i gy BpfTBREORTRE OB B faBnx 11 and
articles .14 by, _for exanple, breaking the nolten _

eBEIARSTY LR harmaidfuFhe thid il Ak dds diath beapr Ay ded
,pige, which is for taking-in the solder fine particles
14bstyasnt Ehesdigadd é‘—@’@&( ild t hdrbdthonsubpthepipelod for
tank 11 and the inert liquid 13 inside the liquid
exankldeld a2 hayodeupbeviadesupp hy perwsemdthehbivgliiak ¢ pakvided

11. In the supply pipel6, for exanple, a |arge nunber
fpbmsdtpRidgepebt shé theahewd:, abBdPFY istAder fine particles

14 are dropped uniformly from the supply ports into the inert
liquid 13. Thereby, the solder fine particles 14 mixed in the
inert liquid 13 are fed out through the solder fine particle
forming unit 15 and dropped into the inert liquid 13 inside
the liquid tank 11 from the supply pipe 16.

FIGS. 2 are fragmentary enlarged views of FIGS. 1, in

which FIG. 2[1] to FIG. 2[3] correspond to FIG. 1[1] to FIG.

1[3], respectively. Description will be provided in the
followings by referring to the drawings. Description of the
same components as those of FIGS. 1 will be omitted by applying
the same reference numerals thereto. FIGS. 2 are more enlarged
in vertical direction than in the lateral direction.

First, the substrate 20 used in the embodiment will be
described. The substrate 20 is a silicon wafer. On the

surface 21 of the substrate 20, pad electrodes 22 are formed.
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froman edge to the other edge, and the solder fine

particles 10 14 are dropped uniformy fromthe supply

ports into the inert |iquid 13. Thereby, the sol der

fine particles 14 mxed in tifle inert liquid 13 are

fed out through the solder fine particle formng unit

15 and dropped into the inert liquid 13 inside the

liquid tank 11 fromthe supply pipe 16. 15 FIGS. 2 are

fragnentary enlarged views of FIGS. 1, in .which FIG
Op[Hle tRpqr G e daddes foddaro brngs 2B1preofprmed by the

1[ 3], respectively. Description will be provided in
foreing oledhodgso by thef eembodinent he diften sgsstrate 20 is

Description of the sane conponents as those of FIGS.
elleattichrlpm tded bymeppiyicgl PP t heosnsetsaf ereace other

nunerals thereto. FIGS. 2 are nore enlarged in

s¥Bf Edredhc b F @Bl AN ARRA it ol BEat 4t @ taloudi €68 1N der bumps
First, the substrate 20 useéd in the enbodi nent wll be

29?3Cfﬂ@e%rial%_%e?ﬁupﬁggg%?lat%geif&r%d%i 15 ,gg;ow:af O am AL LhEs 5

surface e su pad e r'odés ar e
for d'ﬁégiCh th ad el ectrodes 22, saql der bunps 23
CLIRITRE IPRR) A Hat ArHg eEo 61 -t AETRBBEPIER( 10 HM.
The substrate 20 is electrically and mechanically
A didshesced betyerarthe sgnderduef dmechd pacamt Paid ¢ hgctrodes
boards through the sol der bunps 5 23. The shape of the
2patls e @cmodeor2¢xémplexarpldianster iotutlae sbhper fine
and has a dianeter c of, for exanple, 40 pm A
pairtstahee M bied weldr tdreangelnd er3 1313 hen.adj acent pad
el ectrodes

The pad electrode 22 is made of an aluminum electrode
24 formed on the substrate 20, a nickel layer 25 formed on the
aluminum electrode 24, and a gold metal layer 26 formed on the
nickel layer 25. The nickel layer 25 and the gold metal layer
26 are UBM (under barrier metal or under bump metallurgy) layers.
The part of the substrate 20 other than the area of the pad
electrodes 22 is covered by a protective film 27.

Next, the forming method of the pad electrodes 22 will
be described. First, the aluminum electrode 24 is formed on
the substrate 20 and the protective film 27 is formed by
polyimide resin in the part where the aluminum electrode 24
is not formed. These are formed, for example, by
photolithography and etching. Then, after applying a zincate

treatment on the surface of the aluminum electrode 24, the

nickel layer 25 and the gold metal layer 26 are formed on the
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22 is 80 pm for exanple. A dianeter b of the sol der
fine particles 14 is, for exanple, 3 tol5 pm 10 The
pad el ectrode 22 is nade of an al um num el ectrode 24
formed on the substrate 20, 28 ni ckel |ayer 25 forned
on the alum numelectrode 24, and a gold netal |ayer
26 formed on the nickel layer 25. The nickel |ayer 25
and the gold netal layer 26 are UBM (under barrier
metal or under bunp netal lurgy) layers. 15 The part of
alwelgypalegte e dthby vhangtékeceal @fs ttiaitjady. The UBM
el ectrodes 22 is covered by a protective film 27.
laNext , is hprbvidedgfoet hadial tthe pad ddecisades] 22 Wl the
be described. First, the alum numelectrode 24 is
al@fiimeh sl edtho st rate 20 and the protective film 27
is formed by 20 polyimde resin in the part where the

al umyuup elaed r pge- 24 n'§n OEfF hese, heod and ‘the

formed, for exanple oto gra y an etch
treat ment on

t a a Zi nca%l
%‘p ]Fati:&ego Of:hg%a uhiel 88 (la&% %npe h%CCHFQkEP to the
I r 25 aﬁﬂ t he Id netal layer 26 are forned on the
R i1 B G PR OPYUST R RIE ooF 858 - pl anpnigtCs -
The UBM | ayer is provided for giving the sol der
Zyetability to the aluminumelectrode 24. Next, the
function and effect of the method and the 5 apparatus
for fRimetmgashshswel derFIeung lacanddiT@. t fhein the inert
enbodi nent will be described by referring to FIGS. 1
12 dFl8Sin the liquid tank 11, the substrate 20 is positioned
with the surface 21 facingup. The padelectrodes 22 are formed
on the surface 21 of the substrate 20. The inert liquid 13
is heated to be hotter than the melting point of the solder.
Subsequently, as shown in FIG. 1{2] and FIG. 2[2], the
inert liquid 13 containing the solder fine particles 14 is fed
from the solder fine particle forming unit 15 to the liquid
tank 11 and the solder fine particles 14 are dropped from the
supply pipe 16 onto the substrate 20 in the inert liquid 13.
In the inert liquid 13, the substrate 20 is immersed with
the electrode pad 22 side facing up. At this time, when the
solder fine particles 14 are supplied into the inert liquid
13 above the substrate 20, the solder fine particles 14
naturally fall down by the gravity, thereby reaching the

substrate 20. The solder fine particles 14 reached on the pad

electrodes 22 on the substrate 20 stay there due to the gravity,
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2. First, as showin FIG 1 [ 11 and FIG 2 [ 1] , in
the inert liquid 13 in the liquid tank 11, the
substrate 20 is positioned 10 with the surface 21
facing up. The pad el ectrodéd 22 are forned on the
surface 21 of the substrate 20. The inert liquid 13
is heated to be hotter than the nelting point of the
sol der. Subsequently, as shown in FIG 1[2] and FIG
é the inert %Uld 13 containing the solder fine
ap r$pEead oy the \S@G‘ ats pifohhehHead g kgt fddes Far wiftlee the
formng unit 15 to the liquid tank 11 and the sol der
sblderpueti tims fdrarfernioppedlBeemcoheingupply pThenl6the
onto the substrate 20 in the inert liquid 13. 1In the
soh@et fingUubslrtlds1dh1e 4stsdHat 8n2Gd %1&@?&%@@1%@31 Beays
el ectrode pad 22 side facing up At this tinme, whe

thde A% 39 d8k gk lggrthﬁ&eé s}{&aﬁ&*%f ed ;i galhgethe

inert liquid abo e su str e 20, the so
' P Ie 4 _ nat ur ﬁ down_ by the vit
=L BFL R o BRUEA Yol 8L SO, el ese
gartlcles 14 reached on the pad electrodes 22 on the
bhLRT a2 S JPRGAP] R tdife Sd date cordvingy 2351 1gngrown to
spread on the surface of the pad el ectrodes 22 after
be hghe sgp Hder viepmp | 2@ {BEGf of BB hpard| BEG. cdBEiing 23'.
Then, the solder fine particles 14 reached on the
sol deThe:@@tlidneg; W8t tstreyds therteimkidyt ohibe tgia@wvidlyer fine
and al so spread for thickening the 5 solder coating
p2Btieféeri4 e ehdepavesl bbfBodss V2 lor HRRS8o0lder coating
23’ come tobe in contact, i.e. the time necessary for the solder
to be wet (for example several seconds to some ten seconds),
which is found by the Inventor of the present invention. 1In
the embodiment, when the solder fine particles 14 fall down
and reach the pad electrodes 22 or the solder coating 23’, the
solder fine particles 14 stay there due to the effect of the
gravity. Thus, the solder fine particles 14 and the pad.
electrodes 22 or the solder coating 23’ are to be in contact
until the solder wet time has passed. Therefore, the solder
wetability is excellent.
Further, the Inventor has found out that there are not
many solder fine particles 14 which are combined for forming
larger solder fine particles even if when the solder fine

particles 14 come in contact with each other in the inert liquid

13. Therefore, solder bridges and the like are not generated
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actions are repeated and the solder coating 23" is
growmn to be the solder bunp 23 (FIG 1[3] and FIG
2[3]). The solder wet time is the tine by which the
solder fine particles 14 ark® the pad el ectrodes 22 or

the solder coating 10 23" cone to be in contact, i.e.
the tine necessary for the solder to be wet (for
exanpl e several seconds to sone ten seconds) , which

is found by the Inventor of the present invention. In
evRB diboherered wRestiedesol 2er formedpariticlasfidef plitch.
down and reach the pad el ectrodes 22 or the sol der
Eepatingl123' ittie btteal dermd kaehpadibakesrld ¢f ahe solder
there due to the effect of the gravity. Thus, the.

fsakdpartifeepat tikd EBed 4 1HW 4 hRadst lie¢lnedes %%ltween

or the solder coating 23" are to be in contact wunti

. . | _
e e e A
sol der fine

nd_,out_ t.hat there are not n
RS s IR B Cetisinad ViR gieaRRg ¢ iigrgereached
sol der_ fine particles even if when the solder fine
OBat % dW 24 2CERE PR IRACIONRT e dennet g Ay Rentact,
inert liquid 13. Therefore, solder bridges and the
spj Keatrteheipta ife Retacenbpedvear i fotmingadeelseddesdbsidge.
22 formed with a fine pitch. Especially, it is better
t o neRerther ditdresel deroomd et sl deve sbilderpauhp AP chéh be
smal [ er than a shortest distance a between periphera
cg8ges ebnthel pdl acerdudrbiiRpitdPde® 22pp1y bRbSint of the
solder fine particles 14 by the solder fine particle forming
unit 15. Moreover, since the solder fine particle 14 is
extremely smaller than the pad electrode 22, a large amount
of the solder fine particles 14 are supplied so as to be
uniformly dispersed in the inert liquid 13. Therefore, there
is a less difference in the solder amount of the solder bumps
23.

FIG.3 is a schematic block diagram for showing a second
embodiment of the method and the apparatus for forming the
solder bumps according to the present invention. Description
will be provided in the followings by referring to the drawing.
Description of the same components as those of FIGS. 1 and FIGS.
2 will be omitted by applying the same reference numerals

thereto.

In a solder'bump forming apparatus 30 of the embodiment,
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5 case, the solder fine particles 14 which
respectively reached on the two adjacent pad
el ectrodes 22 do not cone in contact, so that they
are not conbined for form n@3the sol der bridge.
Further, the solder amount in the sol der bunp 23 can
be weasily controlled through changing the supply
anmount of the 10 solder fine particles 14 by the
solder fine particle formng unit 15. Mreover, since
a theaeti deank i He a0t G SI0ddes ifdneeparsiAely spaPLginghmpans
the pad el ectrode 22, a |l arge anount of the sol der
32 iavee pdy ttihe egnidgarrets'gppl aedfsblagst o The limjufiok mepk 31
di spersed in the inert liquid 13. Therefore, there 15
cospaisess dilfifgrieneankn3itheosditsrosimynd sebsithate 20, an
sol der bunps 23. FIG 3 is a schematic bl ock di agram

ihOFt Shopwiing1s, s&ﬁpmlt%bggweetwfsumelﬁ%mgne@% i Dguid

apparatus for formng the solder bunps according t

1§P%¥ﬁggggpﬁd'{gﬁﬂg ﬁ%n 3?2 %FE% %@ %% ghe 1ner' QQGuq%dl3,

in ow Ngs By ‘raferring t

f t th f Fl GS, .
RO 0, 90 e 300 pommanents g3 Ui o HLCS ...

reference nunerals thereto. In a solder bunp form ng

taipparatnd e biavhd tafdedBRentt coBmanicglied t thleagh Sther

and a solder fine particle supplying nmeans 32 are in
thireughniprer as¢anisorss 3 bldrovdhothien |depti brisardd 31

conprises: a liquid tank 34 for enclosing a substrate

20, darhe solder fine particle supplying means 32 comprises
agitators 32A, 32B placed in the liquid tanks 35, 36. It forms
the solder fine particles 14 by breaking the molten solder 33
inside the liquid tanks 34 to 36, while supplying the solder
fine particles 14 into the liquid tank 34 from the upper
sections 37 of the liquid tanks 35, 36 for reutilizing the
solder fine particles 14 sunk in the bottom section 38 of the
liquid tank 34 as the molten solder 33.

Next, the action of the forming apparatus 30 will be
described. The agitators 32A, 32B have the same configuration
so that only the agitator 32A will be described.

The agitator 32A is placed in the liquid tank 35 and
comprises a motor 40, a rotating shaft 41, an impeller 42, and
the like. When the motor 40 rotates, the impeller 42 is also

rotated through the rotating shaft 41. Upon this, the impeller

42 generates a flow of the inert liquid 13 which circulates
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inert liquid 13, and nolten solder 33 sunk in the

inert liquid 5 13; and liquid tanks 35, 36 for

enclosing the inert liquid 13, and the nolten sol der

33 sunk in the inert liquid2#3. The liquid tank 34

and the liquid tanks 35, 36 conmunicate with each

ot her through upper sections 37 and bottom sections

38. The solder fine particle supplying neans 32

conprises 10 agitators 32A, 32B placed in the liquid
ipghRe Bse Bbquid tanks 34he3Bol denti sdepapiiehesolder 33

by breaking the nolten solder 33 inside the liquid
inanhdie 3k tloBE,d whnke3Supploguwhhitt he shédBlow farme broken by

particles 14 into the liquid tank 34 fromthe upper
tBecinpaBl Sy 4 tiheel tHYI Sold@kst Bhe pi-tidi1dLUldl bz BEing

the 15 solder fine particles 14 sunk in the bottom

s§§19ii@@ B8 of ey i t%j A2 3435 thiey g?%&e%SEQH?ﬁr37

Next, the actlon o e form ng appar

S e itator 32A 2B .have the . s
conf?@ﬁré%l so t%g{méﬂpyé? ﬂ% g%wm§?Anﬁter§¥nd by
d ed. 20 Th t at or 32A s placed in the |iqui

tfeef\sr’ﬁfg b Baer L it sBRer % ati oy Cnhe First
an |npeller 42 and the |ike. When the notor 40

em‘@@‘é%fé%ntt helnl righe Ieganivine, athe sebier efindrpaghiches 14
rotating shaft 41. Upon this, the inpeller 42

wiyeole rdhtcdes o fdow tdfe Bbﬁedénd:mlm[i»é guindt 18 tie Blttom section
circulates 24 inside the liquid tanks 34, 35. Then,

38 hesiulet €ife 3al@eH Sank i3asi dehé NG JuiQUt Snk BAKaB@ the 1iquid
caught in the flow and broken by

tank 35 communicate with each other through the bottom sections
38, so that the deposited solder fine particles 14 are broken
to be the molten solder 33 and utilized again as the solder
fine particles 14. Therefore, the solder can be effectively
utilized.

The space between the liquid tank 34 and the liquid tank
35 may be shut so that they do not communicate with each other
through the bottom sections 38. In this case, the solder fine
particles 14 are not reutilized. Therefore, the quality of
the solder fine particles 14 is improved and the size of the
solder fine particles 14 becomes more uniform.

Needless to say, the present invention is not limited
the first and the second embodiments described above. For
example, instead of a silicon wafer (FC), a wiring board (BGA)

may be used. Further, flux or the above-described organic acid
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the inpeller 42 to be the solder fine particles 14 for
being supplied into the liquid tank 34 fromthe upper
section 37. 5 The process of form ng the sol der bunps
(not shown) by the solder f4ne particles 14 is the
same as that of the first enbodinent. In the
nmeantinme, the solder fine particles 14 which did not
formthe solder bunps sink in the bottom section 38
inside the |iquid tank 34. The liquid tank 34 and the
MAY oo CABCR N 3 EHSiRRERt BLURE R <HeEhet Bbovendesgribed
the bottom sections 38, so that the deposited sol der
ofppriparaidiey buged vrtiead of d:Hyeinketnlqweid soMdeeover,
33 and utilized again as the solder fine particles
thé. e Thet ebde matidel sblidehotabihet 68f €6td M@hdhum but Al-Si,
utilized. 15 The space between the liquid tank 34 and

athsiltgyifitenk cdp sRYtRe Sl mp, thatydhey darRfkrmore,
conmuni cate with each other through the bottom

158K 800 Ll B B, LS 30LIGLD BEp BRIV 155 oy,

I d fi ticl .14 is_inmproved and the size of
R P Ly BRRPLRISHAS: 7iids THe BOLORBST M ARAIDIAR 2y

Needl ess to say, the present invention is not limted
benentreducaddithe skeohdideidodi ments descri bed above.

For exanple, instead of a silicon wafer (FC) , a
INPYEHBIBbaRBPL BLABILREY be used. Further, flux or the

above-described organic acid 25 may be contained in

the iweth thequbldeersihel phoy ered@sey i(bedim 1) according to
the present invention, by forming a solder coating on a metal
film by dropping solder fine particles on a substrate in a
liquid which is heated to be hotter than the melting point of
solder, the solder fine particles reached on the metal film
can be kept there due to the gravity for the time longer than
the solder wet time. Thereby, the solder wetability can be
improved. Further, there are not many solder fine particles
which are combined to be larger solder particles even if the
solder fine particles come in contact with each other in the
liquid, so that it enables to prevent solder bridges and the
like from being formed in the metal films with a fine pitch.
Furthermore, by changing the supply amount of the solder fine
particles, the solder amount in the solder coating canbe easily

controlled. Moreover, since the solder fine particle is

extremely small, a large amount of the solder fine particles
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organic acid may be used instead of the inert |iquid.
Moreover, the electrode material is not limted to
al um num but AI-Si, A -Si-Cu, A-Cu, Cu, or the like
may be used. Furthernore, 52&fter renoving the oxide
filmof the solder fine particles by, for exanple,
hydrochloric acid, the solder fine particles nmay be
i ntroduced into the |iquid. | NDUSTRI AL APPLI CABI LI TY
Wth the solder supplying nmethod (claim1) accordin .
axg supptird presenttd hgennidrrmdy fésrprged ol gee liquid.
coating on a netal filmby dropping solder fine
Therefetes thre aosdbstamiumt anathe ispulicérwhoehing dwabednade
to be hotter than the nelting point of solder, the
usDf ohen. f iAze apaktsiudites iteaahpdesntbhepborial thel met&aNfilms
be kept there due to the gravity for the tine |onger

wit@ncdd thgesphidenh Wah iR cMReney .td Mhplfiefhe solder
wetability can be inproved. Further, there are not

Ynfcwl 'affdyaéﬁgﬂgdﬂte%f @EiggraggdC%nPéggdd{ffg§%nce

argetr solder particles even it the “solder Tine

.$ rticles come in contact with each other in the

+ f%ﬁﬁcﬁm%ﬁpﬁhat it enables to prevent sol der bridges
and the 20 like frombeing forned in the netal filns
wi t h Wi fdepsedrer suppheindreethnd desegidigat ke claim 2,
supply amount of the solder fine particles, the

by dierirgmdnet soddelef Soé derrtbaténgvhdarh beeeasi tgntact on
control | ed. Mreover, since the solder fine particle

the medlr €d@inyosneid sod dedr geadimynin afhdthetstkdesrfideger
particles 26

than the solder wet time, it is possible to surely cause the

solder wet.

With the solder supplying method according to claim 3,
by dropping on a substrate the solder fine particles which have
the falling speed within a specific range, only the solder fine
particles in an appropriate size can be used. Therefore, it
is possible to suppress generation of the solder bridges and
deterioration of the solder wetability due to the oxide film.

With the method and the apparatus for forming the solder
bumps according to the present invention (claims 4, 9), by
forming the solder bumps on the pad electrodes through dropping
the solder fine particles on the substrate in the liquid which
is heated to be hotter than the melting point of the solder,

the solder fine particles reached on the pad electrodes can

be kept there due to the gravity for the time longer than the
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are supplied so as to be uniformy dispersed in the
liquid. Therefore, the solder anount in the sol der
coating can be made wuniform As a result, it enables
to obtain the netal films W'th the fine pitch and
al so enables to obtain the solder 5 coating with a
| arge anobunt of solder and a less difference in the
anmount. Wth the sol der supplying nethod according to
éi im2, by keeping the solder fine particles which
S é%?nw@ant etﬂ\T%ﬁéeﬁﬁtaﬁmqI$ﬁ%ﬁe¥h@e§épéé#ty can be
~coating in that state for longer 10 than the sol der
1RRECYede, Hurthemosbebeeare ek elanyw swdalarhéingopdeticles
wet. Wth the sol der supplying nethod according to
witl gl rar3y cobpidedppo nge drrgesubsidatef ite mitderlds B€en if
particles which have the falling speed within a
tispard fder rrangepaikyi1tBecspbder ddmedd Wit k@l®SotAer in
an appropriate size can be used. Therefore, it is

tkPeQZlSiicmi%,t QS YRREESS gﬁﬂ@i@% :tgg Iquevte & ggllﬁégugggggggeam

an deterioration of t wetabi ity

oxi .0 fi%rn gyth t he_nethod and th pparat us for _
t?%w%%kﬁ) i(-h Sﬁagr?oﬁﬂﬁﬁsl%cghﬁcﬁ éi?QHH?qﬁFegéﬁp a fine

jnvention (clainms 4, 9), by 20 form ng the sol der
Phumps TR oY r6BeB9tAPotER SUEPFYngmAt of the

sol der_fine particles on the substrate in the liquid
sodien fine pegtddles behhosekder rmpurte irelthiengopdentbumps

of the solder, the solder fine particles reached on
camebpach el kgt conlesothed . baMdkepivdhereinte tioe thelder fine

gravity for the tinme |onger than the
particle is extremely smaller than the pad electrodes, a large
amount of the solder fine particles are supplied so as to be
uniformly dispersed in the liquid. Therefore, the solder
amount in the solder bumps can be made uniform. As a result,
it enables to obtain the pad electrodes with a fine pitch and
also enables to obtain the solder bumps with a large amount
of solder and a less difference in the amount.

With the method and the apparatus for forming the solder
bumps according to the present invention (claims 5, 10), by
forming the solder fine particles through breaking the molten
solder in the liquid, the solder fine particles and the solder
bumps can be formed in a common liguid. Thereby, the
configuration of the forming apparatus can be simplified.

In the method and the apparatus for forming the solder

bumps according to the present invention (claims 6, 7, 13, 14),
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27 sol der wet tine. Thereby, the solder wetability can

be inproved. Further, there are not many sol der fine
particles which are conbined to be |arger solder fine
particles even if the solde8 fine particles conme in
contact with each other in 5 the liquid, so that it
enabl es to prevent solder bridges and the |ike from
being forned in the pad electrodes with a fine pitch.
Furt hernore, by changi ng the supply anount of the

fdoKrder theehsateridsiseyibedecsobpade aabdnis igorteeinssl der the
bunps can be easily controlled. Mreover, since the
léghddy dr delDigaidiicd emade eXttrleeelngasnal bhed dt has tHae the
pad el ectrodes, a |arge anmount of the solder fine

spaftirClhe8api BiSYPPhi €lle SDi @$id OcH® béNhdBE MMproved.
di spersed in the liquid. Therefore, the solder anount

0t hes sol :
In hﬁl@ﬁtﬁﬁimQHﬂgézﬁﬁptﬁgggﬁgfg%?éiggglaﬁ?ﬂfgéﬁﬁﬁégolder

it enables to obtain the p

pteh I ables tqQ abtain.the |.der. hu
b@thE %é{gg]r:%gn rr%lgjnfrpe %ressoﬁn%erl%avﬁedl QéL qnes(zﬁﬁ’ilf“fsekrgém@ r by
in.the amouynt. Wth the nethod and the apparatus for
mF‘gfLPr?nbh? LY tder CIbhRBsSALLRT df I RAGHE 15 e8@dder than
i nvention (clains 5, 10), by formng the solder fine
thar sheréssthddsganseeietvgenhd heol pehi pite w0l dedlgés ofiethe
liquid, the solder fine particles and the sol der
abpepsntapabe dlerateddes,a Conapabléguitd. akarebyhe t bentact
configuration of the form ng apparatus can be
betwpkhftles.sdldid € i FBt hoft 2Ok  Meh P aledicie of @Espectively

form ng the sol der
on the two adjacent electrode pads. Thereby, it is possible
to more surely prevent the solder bridges from being formed.
In the apparatus for forming the solder bumps according
to claim 11, by not connecting the bottom section of the first
liquid tank for forming the solder bumps on the substrate and
the bottom section of the second liquid tank for forming the
solder fine particles, the solder fine particles which did not
form the solder bumps are not reutilized. Thereby, it is
possible to improve the quality of the solder fine particles
and also to make the size of the solder fine particles uniform.
In the apparatus for forming the solder bumps according
to claim 12, by connecting the bottom section of the first
liquid tank for forming the solder bumps on the substrate and

the bottom section of the second liquid tank for forming the

solder fine particles, the solder fine particles which did not



bunps according to the present invention (clains 6, 7,
13, 14) , 28 flux or the above-described organic acid
is contained in the liquid, or the liquid is nmade of
the organic acid, so that t#8 solder wetability in
the liquid can be nore inproved. Wth the nethod and
the apparatus for form ng the solder 5 bunps
according to the present invention (clains 8, 15), by
maki ng the dianeter of the solder fine particle
LQHRItEr SPRART RHPS et BSt re st hheed bet yphethe solder
peri pheral edges of the adjacent pad el ectrodes, it
caihdin exf fertaws Iy tutel oot thpettweewadtee sol der fine
particles which reached respectively 10 on the two
adj acent el ectrode pads. Thereby, it is possible to
nore surely prevent the sol der bridges from being

formed. In the apparatus for form ng the sol der bunps
according to claim11l, by not connecting the bottom
section of the first |liquid tank for formng the

sol der bunps on the substrate and 15 the bottom
section of the second liquid tank for form ng the

sol der fine particles, the solder fine particles which
did not formthe solder bunps are not reutilized.
Thereby, it is possible to inprove the quality of the
sol der fine particles and also to make the size of
the solder fine particles uniform 20 In the apparatus
for form ng the solder bunps according to claim12,
by connecting the bottom section of the first Iliquid
tank for formng the sol der bunps on the substrate and



the bottom section of the second liquid tank for
formng the solder fine particles, the solder fine
particles which did not 29 formthe sol der bunps can
be reutilized. Thereby, the38ol der can be effectively
utilized without a waste. 30 WHAT IS CLAIMED IS: 1. A
sol der supplying nethod for form ng sol der coating on
a metal filmthrough positioning a substrate having
the metal filmon a surface with the surface facing
WHEST | 15 LIAHIER Which is heated to be hotter than a
nmelting point of solder and dropping 5 solder fine
partilcl @éssphderosuphby g dert Hied fprmEbtadngnsdhéer coating
substrate in the liquid. 2. The sol der supplying

ornatrieih AEE 0mdi b igh pbali Bl dninvhesabBtiheey Wiglg thBetal
particles, which are dropped and cone in contact with

fihe JrekabufFline %i‘é}he?:h%ogqgfaegafé?gmgq{ ilﬁthlié@id which
that state for a certain tine until sol der wet |

+EPURESY o od B R T IR PR B o R aPelirogping
SRS OEE Br s pd PE RNEhPALIS Shechy et the

4. A solder bunp form ng nethod for form ng a sol der
SYRHprateh i gdie eliedtidde through: positioning a

substrate having the pad electrode on a surface with

t he surfloe sabdeny sppphydndigatbdod according to claim 1,
wherein the solder fine particles, which are dropped and come
in contact with the metal film or the solder coating, are kept
in that state for a certain time until solder wet is caused.

3. The solder supplying method according to claim 1 or
claim 2, wherein the solder fine particles to be dropped on the
substrate are limited to the ones whose falling speed is within
a specific range.

4. A solder bump forming method for forming a solder bump
on a pad electrode through: positioning a substrate having the
pad electrode on a surface with the surface facingup in a liquid
which is heated to be hotter than a melting point of solder;
supplying solder fine particles made of the solder being melted
into the liquid; and dropping the solder fine particles on the
substrate.

5. The solder bump forming method according to claim 4,

wherein the solder fine particles are formed by breaking in the



which is heated to be hotter than a nelting point of
sol der; 5 supplying solder fine particles nmade of the
sol der being nelted into the |liquid; and dropping the
sol der fine particles on thél substrate. 5. The sol der
bunp form ng nethod according to claim4, wherein the
sol der fine particles are forned by breaking in the 31
liquid the solder being nelted. 6. The sol der bunp
form ng nethod according to claim4 or claimb5,
Limetditne | 3xlder domtng deiliefthe 1iquid. 7. The sol der
bunp form ng nethod according to claim4 or claimb,
wher & n The @rodaksire basipd fogsmdogt mehkddi actbedinguid chaim 4
the liquid is made of the organic acid, and the
corgbmin Bciwhehain af neduicd i snefifreed Mwhitgte rerqyes, an
oxide on a netal surface. 8. The solder bunp form ng

et hod agLorsdiivg rt Suapy r8Re1ngf méjcﬁbgsaécépdzn?mgrcei&m 4
a dianeter of the solder fine particle Is snm

flgyg &, ghort §édg t r| er. I e
ot naidy AP PRG3R R E00 B O%h e 2 Enp v
orm, rat conpri si.ng: uj tank for ,
Oreﬁae LPREL A% B hE e ThheneSPae s ‘s aEvenfg acid
oi nt of sol der and a substrate which has pad
Bci§HHdsl Yhehfegmidcd BPBOYSS pos%idmen a methé surface.
I|qU|d with the surface facing 5 up; and a solder fine
par t ifcl €hsuppilgiemgbrean§otninguppt yodgacsotdeng fimeny one
particles made of the solder being nelted into the
of claims 4 to 7, wherein a diameter of the solder fine particle
is smaller than a shortest distance between peripheral edges
of the pad electrodes adjacent to each other.

9. A solder bump forming apparatus comprising: a liquid
tank for enclosing a liquid heated to be hotter than a melting
point of solder and a substrate which has pad electrodes on a
surface and is positioned in the liquid with the surface facing
up; and a solder fine particle supplying means for supplying
solder fine particles made of the solder being melted into the
liquid and dropping the solder fine particles on the substrate.

10. The solder bump forming apparatus according to claim
9, wherein the solder fine particle supplying means forms the
solder fine particles through breaking in the liquid the solder
being melted.

11. The solder bump forming apparatus according to claim

10, wherein:
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l'iquid and dropping the solder fine particles on the
substrate. 10. The sol der bunp form ng apparatus

according to claim 9, wherein the solder fine

particle supplying means for¥s the solder fine

particles through breaking in the liquid the sol der

being nelted. 11. The sol der bunp form ng apparat us
according to claim 10, wherein: 32 the liquid tank
conprises a first liquid tank for enclosing the

subst FBEe ldifititchetpnuiaPmpid sesseeorfd dstquil datadk thnk for
for enclosing the liquid and the sol der being nelted

eand osdnk the stules tiriaduei aind upyeel i gedtians aofeddved fliilgtid tank
liquid tank and the second |[|iquid tank conmuni cate

fwirt Bneaching hgtie ihidiel bahdoghsess 1 @88 b alel tadad8 sunk
the solder fine particle supplying neans forns the

isokder 1ifung;particles through breaking the sol der

being nel'ted in the second liquid tank and supplies

the s L e tigles t the first Liquid. tank
from ?hgg%p%)ée&ls%g% i(%)j"r;] et lersstegolﬁc‘flldi ﬁﬁpg apgnggelﬁ.econd
The.sol der bu form ng . apparatus according to claim
li@}”?%hé?%ﬁz f:° Y5 ?flttgnﬁa%n%b%whélﬁ Pettpmgepgtions
tank for enclosing the substrate, the liquid and the
deoraér BBfing nel t ed

the solder fine particle supplying means forms the solder
fine particles through breaking the solder being melted in the
second liquid tank and supplies the solder fine particles to
the first liquid tank from the upper section of the second liquid
tank.

12. The solder bump forming apparatus according to claim
10, wherein:

the 1liquid tank comprises a first liquid tank for
enclosing the substrate, the liquid and the solder being melted
and sunk in the liquid, and a second liquid tank for enclosing
the liquid and the solder being melted and sunk in the liquid;

upper sections and bottom sections of the first liquid
tank and the second liquid tank communicate with each other;
and

the solder fine particle supplying means forms the solder
fine particles through breaking the solder being melted in the

first liquid tank and the second liquid tank, supplies the
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5 and sunk in the liquid, and a second |liquid tank for
enclosing the liquid and the sol der being nelted and

sunk in the liquid; upper sections and bottom

sections of the first liquid3tank and the second

l'iquid tank conmuni cate with each other; and 10 the

sol der fine particle supplying neans forns the sol der

fine particles through breaking the sol der being

melted in the first liquid tank and the second |iquid
SPAART SippIRaEt kHeBIosthgef irphel pawid clank tfwomhghe upper
first liquid tank fromthe upper section of the
ssetond ¢f qtlhel sertnd dnidyuieltidrilzesnicheesaliderzets5thensolder
particles sunk in a bottomof the first liquid tank as
fihe paot deredaung MRld 8dttbdh ofhenselider PUARIHAULANGEs the
apparatus according to any one of clainms 9'to 12,

s¥hgeei Befhyxpbsre@ntained in the liquid. 14. The

sol der bunp form ng apparatus according to any one of

cl ai 9 erejn or.ganic_acid or flux is

cont el hed 1 T G 32 Y HheRGr e ageSs ieto any
the organic acid or the flux has_a

or gani .acid, an _ [ , a
OPR ke €181 S+ geta 195 AT ERLR dnidied Safok? Heedr ma thet hiquid.
surface. 15. The sol der bunp form ng apparatus
accor#f ng'h® ssrhderohangs folraiimg apperaguswhecerding to any
di aneter of the solder fine particle is smaller than
oneshér rédstimgi $t ancel betweene per aphetrgbhniedgeddofort hlux is
pad el ectrodes adjacent to each other.
contained in the liquid or the liquid is made of the organic

acid, and the organic acid or the flux has a reduction effect
which removes an oxide on a metal surface.

15. The solder bump forming apparatus according to any
one of claims 9 to 14, wherein a diameter of the solder fine
particle is smaller than a shortest distance between peripheral

edges of the pad electrodes adjacent to each other.



