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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 manufacturing FC
(flip chip) and BGA (ball grid array) by formng
hem spherical solder bunps on a sem conduct or
substrate and on an interposer substrate, and to a
nmet hod and an apparatus for form ng sol der bunps
usi ng the sane. sblDBACKGREUNDNARNEIrAODECENt Yyears, a
hi gh density nmounting technol ogy of electronic
conponents has been nmaking a rapid progress in
accordance with miniaturization and thinning of

Nh-Ge1,5levi ces. FC and BGA with the henispherical
TEéﬂﬁ%?iﬁbunps are 15 used as sem conductor devices for

hi t he high d it t hod
For iy Gt TR bURES DiCpABeLPbErr bled. Gt afgp LV ing

used are a method in which pad el ectrodes are made to
metod WhdGht bet fet AxaBPLen wndiehepaneRSoldey FC (flip

met hod), 20 a nethod in which solder paste is
Chsmkeediﬁﬁ¥mbeal@nﬂghdrreyédnrﬁde&im@@emssPaetﬁ@masolder

(screen printing nmethod), a method in which sol der
bunjsd | sSnare sewhtetdost Padsebettraedesarandofr @n rentdwser

(sol der ball nethod), a nethod in which solder plating
su%&%,‘ a6 dofo RAfleeheat409@% 4pbathPgs BIMediniflCsolder
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 molien 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
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addition, there is another known nethod for formng
sol der bunps as disclosed in Japanese Patent
~Unexam ned Publication No.p 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

addi WM. tHdrd hi$ {IANY RO thefld$tior NEG i MErdolder
solvent 80 which is heated to be hotter than a

bu ggg&gghg%eg in OLJI nesel%a%e\f‘ﬁf 3£eg§%mﬁﬁhmﬁffgﬂion

ectro on a surtace i s i mmerse

sw fac Cj dawn. Then,_in the inert solvent 80,
No‘sg{_d@rf%ga%l@%é'sojm %Clt}e' FPMSIHER $o1 der 83 are

emtted upwards. Thereby, solvent bunps (not shown)

ar e f16t- bh RhecEBPPELC Erestr @@étGPnbyf%’akﬁwlt% the

sol der particles 84 conme in contact 15 with the wafer
foig@ing t mgitthodbeddestrsbed im mowrandstcai PateThe Windxampined

sol der 83 and the inert solvent 80 inside a heat tank

PulBbi @itel @ontbol | edl 4R e, at Ttempel At beesdssdagithdy in the
hi gher than a nelting point of solder, for exanple, at

£0 200 Grgs TP FOEd N Pl A3 dnsiidey the heat tank 85

is sucked into 20 a solder-fine-particle form ng unit

ot d P NG gePHBE TEERR "B Skt Vheene ©0

sol orni ng uni suc I nert

sal vent 8 ich is at_the sane tenperature_ _as_th
un§h S50 heateth c8opachbett M iAlhr 16 I PeoRbont Solder,
i ntake pipe 88 and nixes/agitates these two |iquids
a wla&erbg%g;awgt fepper 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 éolder; 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 solderwfine—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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3 nolten solder 83 so as to have it pul verized. Then,
the inert solvent 80 containing the solder particles
84 is transferred to an ejgection unit 90 through a

m xed-sol ution outlet pipe 89 to be emtted upwards
fromnozzles 91. 5 The solder particles 84 in the

inert solvent 80 are coated by the inert solvent 80

so that they are not to be exposed to the open air.

moflars solHers8 taces tof hihe isopdevepactdc| esTH¥h, the inert

mai ntain the nmetal surfaces to be in an active state.

solfat 30 Q@ﬁt@@ﬁ&hﬁ' €% &b lide A PR rtnentsSelventt 8bhs Mieneq
in contact 10 with the surface of the i mersed wafer

toégﬁ dﬂ;%nS%h €9 l£H¥8uéﬁygrm££g§tQgiuyﬂégéégglet pipe

copp r el ectrodes tick to the sur

t.her. eof er t he rfaces copper

89 e d&§ §383tqﬁfé%{9é“a5€\?e &?Hb)?otzﬁ eﬁm@ en sol der coating
(not  shown). Subsequently, since the sol der &articles
84 dre a@mpﬁytaaésﬁ%lﬂ&%@%r@@er@@étf? gregcoated
that the solder particles 84 in this part are stuck

by dieoinhetsod deenttdit ismgthenetady exranmatthéwo, benekshesed to
nmeantime, the solder particles 84 which do not stuck

theoripent he rcoppiets £laod ratdenddk gifadhal byl fial| palowctee g4
20 to the specific gravity difference and deposit in

ma i@ bptdmfc fihes healcdank, 8% As desgrt bed above, bBihe

imrersing the wafer 82 with the copper el ectrodes 81

sof&gE rQQWQEEnSEhfnl é né%% %gﬁ%eﬁg @@erﬁhégelﬁcéég¥act

partlc es are emtte upwar

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 tce 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 81 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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the sol der bunps (not shown) can be selectively forned
on the 4 surfaces of the copper el ectrodes 81.
However, in the nolten sol der nethod, there is such a
drawback that there is a small anmount of the solder in
the solder bunps and the difference in the anmount is
large, while it is 5 suitable for achieving fine pitch
of the pad electrodes. In the silk screen printing
sumidwd, of ttHes dipesuidladde-dders gachi eving the fine
pitch since it is |likely to cause clogging and uneven

sol def,eamunt \Whea hﬁguegnasaﬁagr%éhhéae £h8§epi§0§‘uch a
while it enables to easily formthe sol der bunps

dré%%al&gt:hggl g‘l r]eg é% %{_Efllsgigngﬁsolo# ‘:h%Esltq oc%r frg tlth% saolder

recent tren er o S use

ourfi i %ggnggggggggggdgg ' ity ol E%y iR 18 it is

extremely small so that it increases the nanufacturlng
suidgdtle fior pREigranpn§inetPbech itertdrd padoepratirages- In
liquid appropriate 15 for |ead-free sol der which has
tha esthk| pogese iptioiusey hathbe, figr mMsgnpet kod takble for
di scl osed in Japanese Patent Unexam ned Publication

aciNBvifrgl 14205intherech sisuehia Os ambacky tthatatibe clogging
sol der particles are not easily stuck to the copper

an®h@ele8des1ddr afouhleySOh deri nael ahidu LY thst]:{@tflﬁ%e@f tch,
so that it is difficult 20 to put it into practical

whiifeeltT&?ék? é’é %o {e%&?i “%‘m Qﬁeté‘o Ie%%\[#]) ﬁ&’fﬂ% éfy.
to “provi uppl yrng ne d ena
In E%eaChhSer 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. In 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,
i1.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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fine-pitched pad el ectrodes and al so to obtain sol der
bunmps wth a |l arge anount of solder and a snal
difference in the 5 anount g hereof, and to provide a
nmet hod and an apparatus for formng the sol der bunps
using the same. DI SCLOSURE OF THE | NVENTI ON The sol der
suppl ying nmethod according to claimlis a 5 nethod
in which solder coating is formed on a nmetal film
andurtoudle repdsi ehdntagpeosldsta ates-Hraviang theappiphths|for
on a surface with the surface facing up in a liquid
forMlirth e RRALRD: tukes hotitRf tHh @R .Mel ting point of
sol der and droppi ng solder fine particles nade of the
sistrate in the 10 liquid. The
DIé%%?%g?fqﬁgﬁ%Fﬁﬁﬂygﬁn Tmted only to the solder for
form,ng sqlder bunps.but also .includes so|der.for :

di - BB AOG Se R EBRddEEoP LR fs “RA" 94BP; "Sor bt ™ bt 2
the like  used_ for, for exanmple, bonding copper pipes.
metNgd L BIWhLch golaps SaatdnGdRs fogd@s pe BRFHe L Lptthrough

preferable that the 15 "liquid" used herein be an
posieraninaai shlvhicitalbeyingtthreemet alt ol ithensokdefagrdviath
liquid (for exanple, an organic acid and the like to
thdeudeEace bedihatgy inwhi Thglias Wil cef f ediefed erDBeNpLtter
an oxide filmon the surface of the solder. The
tharsOhdele1t60at it nhesei BJ131eM0tadd Mht8Ep ALY slA R f i #1he
type but also 20 includes a hem spherical "type and a

| pafgfgfé§gﬁﬁy%XEEth%nm%gﬁehigghgertgﬁ ﬁﬂgsgﬁ@§€r£§e in the

i Mmer se h the ne

liquid. The “solder” herein is not limited only to the sclder
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” usea herein be an inert liguid which does not react
to the solder and a liquid (for example, an organic acid and
the like to be described later) which has an effect of removing
an oxide f£ilm 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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filmside facing up. At this tinme, when the sol der

fine particles are supplied into the |iquid above the

substrate, the solder fineparticles naturally fal

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 filmsurface after "a
thessb pireatdhimy, osclas stibsfaamet heTlsolddrdcaodtinegparticles

Subsequently, 5 the solder fine particles reached on
fallen soltdetheonbt A9 SLBY off RBECsOYs L e @A ¥ 1At by the

spread as well after "a certain tine, thereby

gréﬂ%%cﬁ] ﬂ&?héé@f(gﬁe(‘r}@a{ﬂ@gmeggi Sf@frﬁ'gﬁl%§ce after “a

repeated and t coating 1s grown nvent or

of resent ve tion_ has und t. t hat it
ce et FaBeR s Torr BnEe FREe Y St 1T St nie " e derisRe Ly,
|ne herei nafter) _as descri bed above for the sol der
thg Sfett inenparhécaps H?%%h%%éﬁlﬁﬁmﬂéﬁéﬁ€§eCPéFéH9 stay
Unexam ned Publication No. 7-114205, the solder fine
thepe tivetbe @ravieny pngddsposaddss wehd @éﬂeeretpeadesn.time,
faci ng downwards for maeking themcone in 15 contact,
thewebhat htilketiineg foiet Belskelrdecodt heg par tilcies acaibe is
in contact with the pad electrodes is only a nonent.

regdefed ofed thd dSLEONSESBT tihatgtdhg, sol der
wetability is not good. Further, |n the art of

apantes L eak Lperan pes, POlSRLLAN.IS T 200
it gcre%\{zlltr)é SQatchearttaln tlglw"r ?re?ergggglt%eggmsolder 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, 1in 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 sclder 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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amount of energy. On the contrary, in the present
invention, the solder fine particles are only left to
naturally fall down so tha it requires alnost no
energy. The art of Japanese Patent Unexam ned
Publ i cati on No. 7-114205 can be considered 7 as a kind
of jet soldering. Meanwhile, the present invention is
conpl etely a new techni que which does not belong to

as anyiofl of Hetcenvdrtriopal Mohwerihg, mtchpdsselheinvention
I nventor of the present invention also found out that

is dnpAle’ cARe anféw MBS e vhfiiohe dpak 6t s Wt R cABRY of
conbined for formng |arger solder fine particles,

€& dnd 116 201 delac e A es come in contact
with each other in theliquid. Therefore, the solder
bridges-and the |i are not generated _.evep in,th
et At FERERhREien e ettt ERVeRE] Shan e Fol g bl enat
sol der anmpunt of the sol der coath% can be easily _

Chefghtdist I By Y Rangichg fERE Bappiylarodht cbf 2aFReCombined
sol der fine particles. Moreover, since the sol der

fof ifmemgara ilgir@srapeldrtr Bhve yariwl ¢les a dvarngé fapbansolder
can be supplied so that they can be uniformy

fimk gEertsied dsncbhe 1n quirttackheriehoeechtdichalt fihetbackidqunid.
the 15 solder anmount in the solder coating becones

Th&r@d dre, Thers@bdee rsHpphykBYa M@t thed 180@0BEENFot Og&hat dited
2 is the nethod in which the solder fine particles,

evahil £ € ALOPDOR; 1 ROC, LORBLD %QE%SQF%U‘ FRecHet al the

m or the sol der coati ng, are or a certaln

soféé@aéﬂB&n a%fSEQEesgféé£ é%gégﬁg*%g% 5% easily controlled

by changing the supply amount of the solder fine particles.
Moreover, since the sclder 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 amcunt 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
welt 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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20 caused in the sol der supplying nethod according to
claim1. "A certain tinme until the solder wet is
caused” is the solder wet §inme described above. Thus,
it is possible to surely cause the solder wet by
keeping the solder fine particles in contact wth the
metal filmor the solder coating in that state for 8
the solder wet tine or |onger. The "solder wet" herein

the salder vehitiete b fongeng the Sebdderceat f rigefedmmed not
on the netal film surface by spread of the sol der

1ithithed par tbehesgreachedden e im@ttalrifdd shbiHe aksal film
i ncl udes thickening of the solder coating 5 by spread

suPfaddesq k?géédfbf‘eckﬂ—:a%%'l@legsfiﬁ@%@tPélé@%e%@h%%lr on the

coating. The sol er supp ying nmethod according to
| t h l.der fi
meig%ftflyl% Q so soﬁ%?ﬁ%engﬁgscﬁg qlee I.S(S)lﬂgr ct:oatlng

to the ones mhos faII|n eed ijs within 10 a
by sggad © r&h‘&es?id‘?ﬁe 59 W%urﬁ@%% the solder
according to clam1l or 2. As for the solder fine
Coﬁﬁﬂmgcles inthe liquid, the larger ones are faster
in the falling speed and the smaller ones are slower
i n the ballkdiemgsspeédindybantind ecoshrelingheosi zeim Gf ihehe
solder fine particles is large, it is likely to

megienerial ehidhtte: selider bihdgmrithered ke Bézer@fpddien the
sol der fine particles is small, the surface is easily

Su@gﬁgé@@qs ]T.lhﬁi@&@r@) tmé 0151’@% Wé&gfgtﬂﬁlﬁglsdﬁéeg Il%erthln

particles wth the falling speed wthin a specific

a Jg%@.&lc! tra%%%bhgstitlg §5’Pc§’éfssﬁipm%/l%edq% %tn'o%naccordlng 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 canbe 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 particlies fall in the vicinity of the substrate and when
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of the solder bridges and deterioration of the solder

20 wetability by the oxide film Specifically, it can

be achi eved by dropping a9arge anmount of the sol der
~fine particles all at once, and by retreating the

substrate or covering the substrate with a shutter at

the tinme when the |larger solder fine particles fal

in the vicinity of the substrate and when 9 the
themaldldrersebdeerf f ivee parttiictless ffallll in the wiicdindittyy o6f the

the substrate so that the solder fine particles do

sulotr4eacdd tthet substpalier fihes sof dercumpid abr Bgach the
nmet hod according to claim4 5 is the nethod for

subQF Mg, a sol der bunp on a pad el ectrode through:
positioning a substrate having the pad el ectrode on

surfa% s%%dgg bﬁﬂrigﬁrgﬁgﬁlagtHﬁglaccord #édFMméfglm 4

i s heat'ed ng poin

. _sol der upplying solder fin rticles made of the

15 so %e‘PeUé‘?& %’é ?%H“Jrrr’ﬁ’o tﬁ%l&?ﬁﬂwmp 197 af P oppFRGT O
t he sol der flne particles on the substrate. The

threypist mesd't erigion ai pebatisate ke eoriduwbed ®dperrode on
wiring board, and the like. Further, the "sol der

a shunfp'tel &1 tintc Hei it Bace tfactimegy wmen a)flialdi@m:]spdn]er:ijsc}aéated
type or a protrusion type but also include a film

topeotilr! thihe cqwichg pBensUbSIdAlR H;S suppeksad ybider
the pad electrode side facing up. At this tinme, when

b J_Itl@%a%ll@@ﬂesﬁhé@e o&aE}tlé %lﬂﬂe%r @e:?h'(?me'l%%d' PhOo ttl?l% liguid;
[1quid over the substrate, th

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 ligquid, 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 naturalily fall down due to the gravity,
thereby reaching the substrate. The soclder 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

cecating stay there by the gravity and spread as well after the
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sol-der fine particles naturally fall down due to the
gravity, thereby reaching the substrate. The sol der
fine particles 20 fallen omto the pad el ectrode of the
substrate stay there by the gravity and then spread
on the surface of the pad electrode after the sol der
wet tine, so as to formthe sol der coating.
Subsequently, the solder fine particles reached on the
soktddert thae Nthatayy théc&ebynyhehgrsanlideyr andtsppeadrhis
as well after the 10 sol der wet tine, thereby
activckenirghedssahdetheoabidgr JdHSinRGld @ftovd to be the
repeated and the solder coating is grown to be the
soB@def,np. As described above, the Inventor of the
present 1nvention 5 has found out that there are not
many, SOLASE LLRS B Clesn MLl & enconhined [Qfentsion
formmg ?arger SOIdér ? i hé parF cles, ven {re
sol der fine particles cone in contact_with each ot her
hag ffepd |quitdetr fore® PRE %‘BPMeFOW?Hg%n%n%IaJEWeCleS
i ke are not generated even in the pad el ectrodes with
whi¢le Fienecndipedc hor Fintmery hdiwesolsgedeanbiune pirgheles,
sol der bunmp can be easily controlled by changing the
evenupplan akeustloér thienes plhadern cliisnecparin coasadbwednesach
since the solder fine particles are extrenely smaller
otlidan d hendpad gl et r ederc@iokar gehanbyNlceabriBfes and the
supplied so that they can be uniformy dispersed in

11406 Enbt Yt raTher ehonen the glid LeeeRcedkl i 2okdpine

anount 1 n burrps becones snal

pitch. Further, the solder amcunt ¢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 sclder 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 sclder 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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The sol der bunp form ng nmethod according to claim5 is
the method in which the solder fine particles are
formed by breaking the solitler being nelted in the
liquid in the form ng 20 nethod according to claim4.
The solder fine particles and the solder bunps are
formed in a common liquid so that the formng
apparatus can be sinplified. The sol der bunp form ng

in nethdd qadcopdi bige t bighad mb made bfi $hehergehhodacind, and
which flux or an organic acid is contained 11 in the

thd bidiadierathe Hasqitkdiscthade eFf ebhiewel ganieencaed danadidi de
the organic acid has a reduction effect which renoves

on A AL 5\ 0RMELAL pSUEL IR enL ML BRONOLILOGLIRL O] clain
according to claim 4 or 5. By the effect of the flux
or fthejorganic.-acid, the 5 | der tability.in_th

¢ g oPs e EeFREF ookt i ok B o ki et it £
col ophony, _a surface active agent, g substance_ (for

Soléi%awe&a ditgchi oric Tagivdy! haviwg® afberect thé *lux
renmoving the oxide filmon the solder surface and the

heyg e inThedss| Heomumy 1 arsi i reRtd vaccmrel ng $@ostance
claim8 is 10 the nmethod in which a dianmeter of the

(feolegampilienehpardclel eris snml)l Bavtithgnam eshferdtest removing
di stance between peripheral edges of the pad

thel @etdodesmdirmeai 4 RAcChk il ighd hewd arideng
met hod according to any one of clainms 4 to 7. In this
cas ld fi [ r ectbyel ¥y

@nd e 13l Blup! F8Pm PAG reéé[‘»&ﬁ&d £ached JLIREEILYRY i

on the two adjacent p ectrodes are 'not to be In

thggﬂﬁﬁﬁﬁi@%tghfgﬁQ1%&g%%teﬁoo%hgﬁe solder fine particle is

smaller than a shortest distance between peripheral edges of
the pad electrodes adjacent to each other in the forming method
c_according to any one of claims 4 to 7. In this case, the solder
fine particles reached respectively on the two adiacent 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 §f 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 1liquid and drops the solder fine particles
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they are not to be conbined for formng the sol der
bri dge. The sol der bunp form ng apparatus according
to claim9 conprises a liqu2zd tank and a sol der fine
particle supplying neans. The liquid tank encl oses a
liquid heated to be hotter 20 than a nelting point of
sol der and a substrate which has pad el ectrodes on a
" surface and is positioned in the liquid with the
on sihd aod Stacdteg up. The sol der fine particle supplying
means supplies the solder fine particles made of the

sol der tnbel nguiel 1@l ddtihd he JdiquicdnandcHeopsoshLate is
sol der fine particles 12 on the substrate. In the

i mrbel (U ol RS @'ﬁe they gngetgoaen;a d he subsigat e ehlis time,

|nnerse wi th he pad e ectrode side C|ng up
er f i ne i cl.e
Wb EFTABmICRE BTG 651 RS PRI ¢FY CERBI IR oLder
means into the liquid above the substrate t he solder
fl??ngaﬁgFFF%I§§Pﬁéﬂ&ﬂ%IWﬁq%§l186@nt&f h%ubeaebpye
t hereby reaching on the substrate. The sane effects
sukxt tdiose the tslod dear #ilhg perhodlaccoatitngliy &bl migwn by
can be achi eved hereinafter. 10 The sol der bunp
thd og manigt pppeiateisy aceacding ba cha mubstdstd.he The same
apparatus in which the solder fine particle supplying

ef f@aNS P dchansehderokniagpaethehescEbrQual s eaking 4
the solder being nelted inthe liquid in the formng

Ca@%@rggﬁisevgcpqggfglr}gagt%zcl aim9. The sane effect as

those 1n the form ng

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 c¢laim 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 1iquid 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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15 nethod according to claim5 can be achi eved. The

sol der bunp form ng apparatus according to claim 11

is the apparatus in which tthe liquid tank and the

sol der fine particles supplying means have the

follow 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
soldepui i redn oo s tsieclon ds d pru ich g andkarfor f eied oshdgsd hder fine

liquid and the solder being nelted and sunk in the

patt Qi&k HRPSigh SBEdh RS Ot hkheof Hest peligly Ghdiady and the
the second liquid tank conmuni cate with each other

se(%ﬁc!lq %fcp@a %Cgh8n§u&91 0L thTé1%o%L%e§:O|f‘iﬁ 5P€1cles to
ik f 2

partl e supplying neans fornms the sol der

IIC| thr h breaking the sol der bei ng Ited in
Eng L e TS U AR A SUBRT] e2e Oréo?ﬁgfh? [ fecond
partlcles to the first quuid tank fromthe upper

i'6H'%of the second 5 liquid tank. In the liquid
inside the first liquid tank, the substrate is
i mmeits e viitaw dchen s pae téleefirodd isjude facknghepsulpgtrate
this time, the solder fine particle supplying neans
is sinmpd tresd tvhiech solederad iglequarcidec [sdslel fhainhbeubi.quhd this
above the substrate 10 inside the first |iquid tank

tihd o esdIRRE rSeet p@@t@ﬁltehgup§ﬁ?39ﬂg hbAHEdst@PKies the
Upon this, the solder fine particle natural ly fal

f@%ﬁ; P:Uﬁetﬁaﬁbfcﬂ QVE_B ] ttlB%r qll)fqul O{hethll?o?]terate

trate e SO der I ne parti allen onto t

1i

in§ﬁé% the first liquid tank from the upper section of the
second liguid 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 scolder bumps.

In the meantime, the solder fine particles which did not
form the sclder 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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el ectrodes of the substrate stay there by the gravity

and then 15 spread on the surfaces of the pad

el ectrodes after the soldenqa wet tinme, thereby formng

t he sol der 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
ottt | Ohel Sepfk Tteptabedeanti idpasol deescoed hog 1S bgrevdken

to be the solder bunps. 1In the neantinme, the sol der

so TN oPBEELALEEH MU ST G Rt pa&%&@l‘é@eaéghﬁer PAIBStore,

sink in the bottomof the first liquid "tank. However,

thec"d&f:a%hté}e o*]}_mtgg 8?8%]:095 <~9f éaﬂ%élerss g 'tglé't gasgaﬁgr the

e ‘secon tan not connun
ch. .14 other, the d S ol der fine. particles

soldi* POTRS BPGRBRS St ta&aﬁgﬁsnél%ﬁecagbﬂo&ewaﬂﬁn%nl&rm-

particles_again. Therefore, the quality of the solder

f|néﬂﬁhﬁpﬂé?ééb%@Pﬂ%@mﬁé§hapﬁﬁrﬁﬁés %%WQ%ﬁl%@ﬁﬁ%Clalm-lz

becones stable and the size can be made uniform 5 The
is sbkderribiumpappenmbhysdppahatoshectondi dgandk ahditmelPolder

is the form ng apparatus in which the liquid tank and

finde selrdarld i neuppliiahbe swpplyi nga@ansthave fhelowing
following configurations in the form ng apparatus

RECHL A A D 1 6! B dNe LR 4 Sk habk rEORBI{ $83aid 10.
Coflfég I|qU|dltank forméR§F§§%ng 10 the éubg?rate atlhe

o L85 B S e
th‘?, 313) %ra% e %}geélfl%ud%’ ancelI tr}ge g%lltd%% gggngllj"nnﬁted ang 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 liguid 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 liguid 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 sclder.
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 soider bumps sink in the bottom of the first liquid
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sections and bottom sections of the first liquid tank
and the second |iquid tank communi cate with each

other. The solder 15 fine particle supplying neans
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 section of the

targecofftden| igjuick thakotam seatibhzest the Siodgded ifjund tank

particles sunk in 20 a bottomof the first liquid tank

ancB8hkheedoid an gealdesnk cHienHieeRsSwhieh dQEmotteldhgo that
sol der bunps by the solder fine partlcles is the sane

théﬂaéﬂﬁé1&%@U@%@d@&9§£ﬁbuéa99Eeigé” rel 8&€%rgﬁa'utlllzed

Meanwhi | e, the sol der flne particles did
forn1t e sold r unms._ Si n th bott m of t r st
agqln' PH% ? p%fnce ?ﬁe lF?onf?%%t oﬁge “the pe

fIrSt I|qU|d tank and t he second liquid tank
e LSk loats Wiltde%ach other so that the deposited
sol der fine particles are broken and utilized again
as the selder Wume fpamingl espaThenefareordigiaiér chalpel 3
5 effectively utilized. The sol der bunp form ng
or dpparsatiise aqppamdtng tin othaiadh 3l usoroddn otdenic acid is
apparatus in which flux or an organic acid is

cor@Qitraldnge kRet hegqhigubfl e tiheudiduisdmhgemaderigéd dMtanic
organic acid, and the organic acid has a reduction

acﬁf f QHH M BPgéﬁﬂBVa%ideaérb géHHStQBnaef'?é@é wﬁ;ﬂ[:karceﬁnd%s

form ng apparatus according to any one O l'ai ns
an %x&%elgn Tllagtgfrrseureffafceecana‘g’hé I}osr?nllnrn]_:; glpgf’:lratus 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 particie
is smaller than a shortest distance between peripheral edges
of the pad electrodes adjacent toc 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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6 or 7 can be achieved. The sol der bunp form ng

apparatus according to claim15 is the apparatus in

whi ch a diameter of the sohéer fine particle 15 is

smal l er than a shortest distance between peri pheral

edges of the pad el ectrodes adjacent to each other in

the form ng apparatus according to any one of clains

9 to 14. The sane effects as those in claim8 can be
whiadhirdved 2 (BR E6 DESCR: PI] @Y% Gfe sidin DRAVWETGS 201 F1 65. F1G.

are schematic bl ock diagrans showing a first

1 [ Enbaeh gt i6fe 18, ;met hod and an apparatus used for
form ng solder bunps, in which the steps are carried

out s ordlars fy ik s Al odio d:la.(él ra Bhodii® 5 £ Eha

fragmentary enl arged views of In 16

enif{od .65, pBEbo R BRPRRL S Bl EBsEASy sorces

di agram showi ng a second enbodi nent of a nethod and
bumgss i atus used for fornming solder 5 bunps; and

FIG 4 is a schematic block diagram show ng a .

convd@.i oal isol der sbhepatodem hfoatt hdtag BEST NMODELIFDOR a

CARRYI NG OQUT THE I NVENTION 10 In the foll ow ngs,
corerdodi arexit ssadfdetthéiprre Sfemiimy erititard. Wi | 1 be

descri bed by referring to the acconpanyi ng draw ngs.
BEST MODE FOR CARRYING OUT THE INVENTION

In the followings, embodiments of the present invention
will be described by referring to the accompanying drawings.
Thesoldersupplyingnethodaccordingix>thepresentinvention
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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The sol der supplying nethod according to the present
invention is used in the nmethod and the apparatus for
form ng the solder bunps agcording to the present
invention, so that it will be 15 described together in
t he description provided for explaining the nethod
and the apparatus for form ng the sol der bunps of the
present invention. FIGS. 1 are schematic bl ock

11 iragrassl sdovi ing: @afritristlc eabpdiimytmeding e .mretrhedl faqdid
the apparatus used for formng 20 solder bunps, in

tahilahehBBoSE SRS aherearidedy utasn 0L 8L afPMIELG heated
1[1] to FIG 1[3]. Descrlpt|on will be prOV|ded in the

to i haw-Bgs: by, rL@f gntgoﬁ%ggtd(gﬁvgﬁg%r nfOL M MWst rate

apparatus 10 use |n t e-e I ment

scrlbed Th aratus .10 c rlse i quiLd
e 7% poghd el e, R it “ﬁ»ﬁl&%@ﬁr}pwﬁﬂga drgace
12 The liquid tank 11 encloses an inert liquid 13 as
21 T35 iRE dIRhi dhS sSHeled 119 Eb%rwlteerswwmé means 12
nmelting point of solder and a substrate 20 which is
comypssi i Daectiol det Hé nenpatrtichaihr8ng this Sufbaceuppding
- facing up. The solder fine particle supplying neans 12
solbdbapriisesparsobders 14 neadeablti ebeténrdBngetiinttolbh&oinert
supplying solder fine particles 14 nade of nolten

lig@olders iaHd ot Repder bipkl 44 €0133apgpanguppd ys@l@@r 16ine
or dropplng t he sol der fine partlcFes 14 on the

15&5{3&]% 2&1 0N Wr%sceo‘czd he sol der to be used are

tlng poi nt

Examplies 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 liguid tank 11, a mount 17 is
provided for positioning the substrate 20 in the inert liquid

13.
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at 183 C) , Sn-Ag-Cu (nelting point at 218 C) , Sn-Ag

(nmelting point at 221 C, Sn-Cu (nelting point at 227

C), etc. The inert liquidi83 may be any types of

liquid as long as it has a boiling point higher than

the nmelting point of the solder 15 and that it does

not react to the solder (for exanple, fluorinated

hi gh boiling point solvent, fluorinated oil and the

| i kédhe Fhé deirqfiide twnk ikl & Soabtiaignedi byl pliscifng Berming

electric heater and a coolant and the |ike (not shown)
thd ofoldeepf g thert NE€lds |1'41Ltb'd)d, 18 hi ghafpidantdeking the

nelting point of 20 the solder (for exanple, nelting

mop@érptso'ﬁ_cﬁéQ Gh J.cﬁ‘e 8; LONt z1ii'§1rid_ ri'@qe ﬂfl ’tHci%lr _c%é%r]pgelaying

stainl ess, heat-resistant resin and the i

. Furt i nsi the l.iquid nk 11,. a unt 17 1s
plﬁ%bv?%%%h sy ggr.takln —lphk%e SO Fﬁ%éq%§%.P%?ﬁ§?les 14

for positioniAg € subst ner t

ljquid 13, 18 The solder fine particle formng unit_ 15

m?%’i?%ﬁé%ﬁ%ﬁhgﬂ &sbladroforR ‘bértt%ecllégui@ %9Pkf ot and
exanpl e, breaking the nolten solder in the inert

the jiggird 18auid thiesddeetha Jigpishtapkpkl . Whivcheipréotded
taking-in the solder fine particles 14 5 (nolten

in slo¢desgn stunk ilhghhd bhenkomlof The thequubtlankyitdeladd for
the inert liquid 13 inside the liquid tank 11, nay be

exfigMd dad arde hehween it higopi Aubdtbamotldhoki) Bhe SR ¥ed
pi pel6, for exanple, a large nunber of supply ports

frdlah shgWN} o anes wt%\érdgeget oM ah L4998 ¢k ENROLDEficl1es

edge, and the solder finé particles
14 are dropped uniformly from the supply ports into the inert

liquid 13. Thereby, the sclder 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 liguid 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 aremore 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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10 14 are dropped uniformy fromthe supply ports into
the inert [|iquid 13. Thereby, the solder fine
particles 14 mxed in the 19nert liquid 13 are fed out
t hrough 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
fragnmentary enlarged views of FIGS. 1, in which FIG
On {14 dagl FlGct2{Blesc @l espandrt bulb& 23] dfet SoEh&l by the
1[ 3], respectively. Description will be provided in
fotrieng f ekkawdngst byheef&@idddigndr: t he THeaWb @St rate 20 is
Description of the sane conponents as those of FIGS.

eldc{da e, onitded %&M%m@o t&%é@éﬁ@e&ef ef £NCesther

nunmeral s thereto. FIGS are nore enlarged in

e [ the raI i rection.
Sertétéétc?@% e Eibrrihd %Bmg o5 G BBt e e e P
5 descri bed. The substrate 20 is g silicon wafer. On the

3sur ef%ﬂp%fofhg §u8§9r§%§cﬁéo Ea&zeléEFk&ﬁ%?B%?%u%ﬁ &
formed. 19 On the pad el ectrodes 22, sol der bunps 23
clrgel Foryiapoypnchéatoeniagnesenod of t ferepsebhent 40 um.
The substrate 20 is electrically and nechanically
A ddemaected bedweeherhe senmceandut tbe ol pserngavi ¢ 1agt rodes
boards through the sol der bunps 5 23. The shape of the

22 posl ®0 egh) ofler 22xafPl e EXFH i&mdtSe @ b G f CtUArsSTEPE fine
and has a dianeter c of, for exanple, 40 pm A

pafh st BACe 4 het wegn é)v!b‘?ﬂp?l‘i‘ant & § A t,_ﬁ‘r? adj acent pad
el'ectrodes 22 7is 80 pm for exanple.” A diameter b of
thefﬁ%‘%ﬁd ef@%trode 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

o1t g o i A - g A A T TR T T L R T e b e ot A
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particles 14 is, for exanple, 3 tol5 pm 10 The pad

el ectrode 22 is nmade of an alum num el ectrode 24

formed on the substrate 2020a nickel |ayer 25 forned

on the alum numelectrode 24, and a gold netal |ayer

26 fornmed on the nickel l|ayer 25. The nickel |ayer 25

and the gold netal |ayer 26 are UBM (under barrier

nmetal or under bunp netallurgy) layers. 15 The part of
alumhiensuledecatred20246t herug han dlketarcdasef pllhéipgd The UBM

el ectrodes 22 is covered by a protective film 27.
layNextis tieo¥ Dded ngofeghodngf thbe spadee! ecttzedas t32 vy ldhe

be described. First, the alum numelectrode 24 is

algmyﬂg%jéygcggga§gﬁptrate 20 and the protective film 27
is formed by 20 polyimde resin in the part where the

2 U ShsC AR 2 LR 0OkLarTEg. (TSR LER apg ghe

ned ’for exanp hograp I'ng-
The i ng zi nc reat ment on the
PRI tﬁ?%rga%&m nuti eF8 fi%df?%s tHeCORi Rl to the
| ayer 25 and t he gol d netal er 26 are forned on the
ameah Haﬂnléw%@teﬁ@érébm lby 9y isteEpriol €Ss lphadi S .

The UBM .l ayer is provided for g|V|ng t he sol der
2.wetability to the alumnumelectrode 24. Next, the
function and effect of the nethod and the 5 apparatus

f or Ffiefsm, ngst Sigowalrderhunps | age@rEiang [ 1t,hén the inert
enmbodi ment will be described by referring to FIGS. 1
11N FBGS, tAe 1iquid tank 11, the substrate 20 is positioned
with the surface 21 facingup.. The pad electrodes 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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First, as showin FIG 1[1] and FIG 2[1], in the
inert liquid 13 in the liquid tank 11, the substrate
20 is positioned 10 with tBe surface 21 facing up. The
pad el ectrodes 22 are formed 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 2[2], the
and reriedd qui dh&3suohaae o hgHdesbleder tiione spapt bftes the
14 is fed 15 fromthe solder fine particle form ng
solddt WISt toihmderdt qabaniagksdildandcbaeisgl der . fimesn, the
particles 14 are dropped fromthe supply pipe 16 onto

som@r $yhs éfdﬁlltelczl%é D4t hRerdn bhaw f de3- cogﬁlﬁﬁ%simﬁsys

|qU|d1 t esubstrate 20 1s 1mrersed wth
c e facin M At thi.s t
ch@EHIDTE PRE ? LE5. B M sl eR ot iR ifiEtly ene

d b h 20, the sold
ol sratind 63’ 12 LRk BPA S9LISF (o Ty “Ehiscgtav Tyese

thereby reaching the substrate 20. The sol der fine
achpns s rrpgadgchedcotheheopdgr epatinedesd’ 22sonrete to
substrate 20 stay there due to the gravity, 21 and
be spheatb biet HeurgurdacE ol . tIhes Jpachae | BIet.r oy )22 after
the solder wet tine for form ng sol der coating 23'.

Themhd Beldsel Wet dimeiparhé dliese b4 wedehath<OBollB8r fine
sol der coating 23" stays there due to the gravity,

pa@@iﬂcfém@%rr@a@h&%aahéfé@mweé he %Is%@egom@y 88t ing

" after the solder wet tine as wel These actions

23’ac%meelpoeg£elq1 gggtégt?, ?queqe{he(::%%ﬂquec%ssarsy 959%&4 Solder

to be wet (for example several seconds to some ten seconds),
which is found by the Inventor of the present invention. In
the embodiment, when the solder fine particles 14 fall down
and reach the pad electrodes 22 or the solder coating 237, 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 ccating 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 particlies 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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be the solder bunp 23 (FIG 1[3] and FIG 2[3]). The
solder wet tinme is the tinme by which the solder fine
particles 14 and the pad ekectrodes 22 or the sol der
coating 10 23" cone to be in contact, i. e. the tine
necessary for the solder to be wet (for exanple
several seconds to sone ten seconds), which is found
by the Inventor of the present invention. In the
eveambodi et ,pavhealéhersdesel 2f ifnernpat twitesald ifred Ipitch.
down and reach the pad el ectrodes 22 or the sol der
Esgaald Ny 23t istberdsr sol adelkef the pashéedeD 4 shaysolder
there due to the effect of the gravity. Thus, the

f11§c9|;¢aeftafdlrl§ PAEaahes Hhaand Ghsrpade 8£§E5£8Qe§ %&&%en

the sol der coating 23' are to be |n contact unti

t, 1 h pa Ther Ider

per\?/\gékg%féfly\feydqt ssngfcgﬁFe gg%niﬁ% ecﬁwrocfnv%nt or TRag™s
found out that_there are not. many sol der fi ne

Cagir (701 88149T vhith PAré 1€t hed Hsh FSPRFﬁﬁlV?éVgTe?aChed
solder fine particles even if when the solder fine

on gdy tePeddiadcenherat edesttacdad R dadirtotese in ¢dretact,
inert liquid 13. Therefore, solder bridges and the

so [tiHeg aheynetregeneratrdoli @@ efven fioxntimegy pad sbedérdodesdge.
22 formed with a fine pitch. Especially, it is better

to makeHd¥g dhangbedeb Hiodrhe isokdersofdde maid 26l 8addbe
smal l er than a shortest distance a between periphera

ca8dgp @it dde afiaceniHhad ela ek eﬂgssa§ Lhn ahdhiit %of the

case, the solder fine particles 14 whi ﬁ espectlve y
sofcﬁ?}?rﬁq}e 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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on the two adjacent pad el ectrodes 22 do not cone in
contact, so that they are not conbined for formng
the sol der bridge. Furthergsthe solder anmount in the
sol der bunp 23 can be easily controlled through
changi ng the supply anmount of the 10 solder fine
particles 14 by the solder fine particle form ng unit
15. Moreover, since the solder fine particle 14 is

a leduiemaanisieal ked khasltbe pafdecebgetiole 22ppByldd fcans
anmount of the solder fine particles 14 are supplied

32 &A%t Qh@ecoﬂﬁiggfﬁ't}{oﬁé SPLr e dufls ! h@hbnﬁatquhaqyaﬁk 31
13. Therefore ere 15 is a less difference in

cm@&#qgg aquﬁgcgh LQSkSQ&qﬁﬁr %@%%3%% FIQE%&%%a@e 20, an

dragram for s

ingio L ehrAct ot mﬁ%%%ﬂ%@%ﬁ%%ﬁﬁir et Roerti bivLd

Descri ption 20 w || be provided in the foll ow ngs by
13k engr Hipgld date deawdhdor pRSEPEpRPoRN AN ééﬁ’éld 13,
conponents as those of FIGS. 1 and FIGS. 2 will be
andiheted tan apbligr 3¢ furek sarmhea ehereddgundnes al §he 1iquid
thereto. In a solder bunmp form ng apparatus 30 of the

tagoBadin@rthe 28qgaid itquikéd sapkiatoandnacaekdertf eaeh other
particle supplying means 32 are in the configurations

thasudiohl Sde i drilligh LARK Rk HPHISESrs &4, quid

tank 34 for enclosing a substrate 20, an inert liquid

13’=fHE’§H¥&é%nf§%'d85r§§c§%”§ub81§§ﬁg'ﬂ&éﬁs'éﬂ“ééhprlses
agitators 323, 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 intc 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. Theagitators32A,32Bhavethesamecmnfiguration‘
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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5 13; and liquid tanks 35, 36 for enclosing the inert
l[iquid 13, and the nolten solder 33 sunk in the inert
liquid 13. The liquid tank434 and the liquid tanks
35, 36 conmunicate with each other through upper
sections 37 and bottom sections 38. The solder fine
particle supplying neans 32 conprises 10 agitators
32A, 32B placed in the liquid tanks 35, 36. It fornms
indie sdladriduine tparks d4es 364 byhbneakhagnd heemosdbier 33
solder 33 inside the liquid tanks 34 to 36, while
in S IHNG i theasehdrr3s fiidneapahti cheshd 103 anbhBroken by
liquid tank 34 fromthe upper sections 37 of the
Qg Tt : r i 1d.zj solder . fi
et s 17 SR s B GRS oot fer b
liquid.tank 34 as the nolten salder 33. Next, the
syt SR s A Tk AEueES8 KR et etdhi e
The agitators 32A, 32B have the sane _configuration so
t hatT TPy ocRESagit Be HP1BI AR 190 e T OSEPShéROt 2B THe) DY
agitator 32A is placed in the liquid tank 35 and
the givpdeged iaenpeorigles al 4 gtsathrgsshafas £hatapti hpel ferst
42, and the |ike. Wien the notor 40 rotates, the
embaghiahdretr . 42n Shal seamtainet e dHraighet hei Hot@tthigcles 14
shaft 41. Upon this, the inpeller 42 generates a flow

whdh e hoertodn @ukedsd Bauhiindd seHkal 8 Aobasbilesddteion
liquid tanks 34, 35. Then, the nolten sol der 33

L R e, P
tarpl?ggigéme}nsunlid'caftoer w?ghnega_ch 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 cther
through the bottom sections 38. 1In this case, the sclder fine
particles 14 are not reutilized. Therefore, the quality of
the sclder fine particles 14 is improved and the size of the
sclder fine particies 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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supplied into the liquid tank 34 fromthe upper

section 37. 5 The process of form ng the sol der bunps

(not shown) by the solder2f§ine particles 14 is the

same as that of the first enbodinment. In the

meantime, the solder fine particles 14 which did not

formthe sol der bunps sink in the bottom section 38

inside the liquid tank 34. The liquid tank 34 and the
may bguicdni8ihankid5: conmentc atiguwit, hoeacte aithere tdyougibed

the bottom sections 38, so that the deposited sol der

ordd{i& RakbindeBe MRl enbrokan s I;He be de1mhien s deiver,

33 and utili'zed again as the solder fine particles

thelé et %foglg%ﬁt_,ﬁ]glsgg St CA, R &Efeﬁih?éfbérﬁkblﬁ 1-51,

ut| e sSpace between t e liqu

t i.d hut t hat they
Bt & i £ o02h THENGE oL HPGUGR BRES botR G more,

sections 38. In this case, the solder fine particles
after gEBONGRIr R |q>ﬁlij@dflirlﬂéffeft8?eso¥%f duare P?f‘é#Cl?ﬁé?Yr
solder fine particles 14 is inproved and the size of
fon peampQes chvidrodh her paradicl,eshé 4s pebondd nepperuhctes may
Needl ess to say, the present invention is not limted
be tihec Addisiednchtidhereddnrienbodi ment s descri bed above
For exanple, instead of a silicon wafer (FC) , a

NV IR P oard, (B@A)L vy be used. Further, flux or the
above-descri bed organic acid 25 may be contained in

e 35 okt o TS, BONE: ST L, 10 gaDhar o
the present invention, by forming a solder coating on a metal
film by dropping solder fine particles on a substrate in a
liguid which is heated to be hotter than the melting point of
solder, the scolder fine particlies 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 can be easilty

controlled. Moreover, since the solder fine particle 1is

extremely small, a large amount of the solder fine particles
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the electrode material is not imted to al um num but

Al-Si, A-Si-Cu, Al-Cu, Cu, or the like nmay be used.

Furthernore, 5 after renoviesg the oxide filmof the

sol der fine particles by, for exanple, hydrochloric

acid, the solder fine particles may be introduced

into the liquid. I NDUSTRI AL APPLI CABILITY Wth the

sol der supplying nethod (claim1) according to 10 the
arPragyltiddentasore by haiforglre sokgderseqainnghonl sguid.

metal filmby dropping solder fine particles on a

ThSMDES Fat %h'ens@ldéi: %Ho%n%hﬁhtﬂé s'&@@%%dcéé)tpﬁg half 8E made
than the nel ting point of solder, the solder fine

un PR b €1 &g, re%%@ﬁ?ton Ehgﬂgﬁiéls E{:'Hﬂat&fﬂ Pﬁe ‘%E@%%i hef fins

ue to the gravi for tirrme Tonger tha

Thereb t he Ider we b|| can
wi 5K iR e e Ahherbsa STABL Sy SO 10 Solder
particles which are conbined to be | arger sol der
Coﬁﬁﬁﬁg(ﬂ%iiléVé@r@P eReungopderot e paft fcless cdhef¢rence
contact with each other in the 1liquid, so that it
in etabl asodrat prevent sol der bridges and the 20 |ike from
being fornmed in the netal filnms with a fine pitch
Fur thethmehe, sbydehasgbpoyihe msaqiply sasaumalinef tbhelaim 2,
solder fine particles, the solder anount in the

by S&Jéiﬁrnﬁ%fel Bg18a8R Peneasd Hi c LONLAOId e reMPheONBE act on

since the solder fine particle is extrenely small, a
t _of I t
thé?&%ﬁ?ggggg'%g lhp%EﬁgﬁggEo%#gggpgééﬁgggét%%eakgr longer

than(¥ﬁe ‘solder wet time, it is possible to surely cause the
solder wet.

With the soclder 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 tc 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 1liquid which
is heated to be hotter than the melting point of the solder,
the solder fine particles reached on the pad eiectrodes carn

be kept there due to the gravity for the time longer than the
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Therefore, the solder anobunt in the solder coating can
be made wuniform As a result, it enables to obtain
the netal filnmse wth the ffne pitch and al so enabl es
to obtain the solder 5 coating with a | arge anount of
solder and a less difference in the amount. Wth the
sol der suppl yi ng nethod according to claim2, by
keepi ng the solder fine particles which are in contact
soloder thec netigle .f i | Thorebhe shbdesolelat | ngtabithay shat e
for longer 10 than the solder wet tine, it is possible

1m§1‘bm§=}H el yueause, thﬁer@%:@@rncy@hanw tsBlHE% §9ﬁé’e;5art1cles
suppl yi ng net hod according to claim3 by droppi hg on

whafackf‘é*%%t E%ﬁlégﬁ.ﬁ! %e‘iaﬁg éicﬁéf'ﬁ% V‘%a‘%‘h‘&ﬁe Sofr%ﬁ if

eci fic range,

b5 0 DL ELen. Lo pppropr e 51 5 pen e uogd .

t he sol der bridges and deterioration of the sol der
thediignilid t podtBat ol t Hnaxi®ie B9 pRevanthsphderebrbddandnd
the apparatus for formng the sol der bunps according
the d itkdwe fpoeskbrtinpnfentedni dla medd g leptrbyles29itbrai hgne

the sol der bunps on the pad el ectrodes through
pittfroppimgrtiherstdgercy i deangihctRe enpbh® swesintater ithe
the liquid which is heated to be hotter than the

soTB L iNG PPLRE 1eh Eher 8Ol sleTaer thear! der tﬁbngolder bumps
particles reached on the pad el ectrodes can be kept

caxé??é eegéjflg} occgllﬂt?rcgl[fé/dit y D'qu:reo%%r,t Isnﬁ“u:leoqgleer §Me£ h@ine

particle is extremely smaller than the pad electredes, a large
amount of the solder fine particles are supplied so as to be
uniformiy dispersed in the liguid. Therefore, the solder
amount in the solder bumps can be made uniform. As a result,
it enables to cbtain 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 liguid, the solder fine particles and the solder
bumps can be formed in a common liquid. Thereby, the
configuration of the forming apparatus can be simplified.

In the method and the apparatus for forming the sclder

bumps according to the present invention (claims 6, 7, 13, 14),
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sol der wet tinme. Thereby, the solder wetability can be
i nproved. Further, there are not many sol der fine
particles which are conbingd to be |arger solder fine
particles even if the solder fine particles cone 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.
flirdrheheoabovbydebangbeg dheasipplyidneuabnebihbd in the
sol der fine particles, the solder anmount in the sol der
1idUH®S orCBRDEi asd lis RARErOf kel oMBEROMEIci @) N thAe the
solder fine 10 particle is extrenely smaller than the
I I . arn of ol. fi
soPad, %?&Jﬁl 2’:.5% 4 ﬁ{egellcﬁmil@arb bd *}f?m?eorlgq“f{/rox}é?ﬁ

particles ar upplied so"as to be " uni
di spersed. in the liquid Therefaore, .the_sol der . anpu
T R S rdre i e e & Rt e £BF oSG TS BB TYL der
it enables to obtain the pad electrodes with a fine
bupps ACENR IS 1% & henaBIees o 1oFeatACPhécsaiaer Bpubps: PY
with a large anount of solder and a |l ess difference
making HheandameteW ofi the swetdwod Gt phetdppear anasléorthan
form ng the solder bunps according to the present
thé nyeottest (akatABcH, bdB)eechy thikorErmighdialsadigrs fahethe
particles through breaking the nolten 20 solder in the

ad}deuthd, phhe esaldendkisne Rardhohess apd RS i809R! contact
unps can be formed in a common |iquid. Thereby, the

e COILL QLN (LA {10100 PRSI U8 R0 Fccocriveny
on "G00, LS o0k der, DUTBS, A0CoL di 18 L0, Ne1 BT £8o 0 ssin1e
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 sclder 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 secticon of the second liguid tank for forming the

solder fine particles, the solder fine particles which did not




28 flux or the above-described organic acid is
contained in the liquid, or the liquid is nade of the
organic acid, so that the g2golder wetability in the
liquid can be nore inproved. Wth the nmethod and the
apparatus for formng the solder 5 bunps according to
the present invention (clains 8, 15), by nmaking the
di aneter of the solder fine particle snaller than the

forshahkesbdldestanges benween-d el peréephemaleredgesthé sdbder
adj acent pad el ectrodes, it enables to avoid the

cart WY actre netyeen (e islder thoie Rakddstlees whi ch
reached respectively 10 on the two adjacent el ectrode
pads. Thereby, it is possible to nore surely prevent
the sol der Dbridges frombeing forned. In the
apparatus for formng the sol der bunps according to
claim 11, by not connecting the bottom section of the
first liquid tank for form ng the sol der bunps on the
substrate and 15 the bottom section of the second
l[iquid tank for form ng the solder fine particles, the
sol der fine particles which did not formthe sol der
bunps are not reutilized. Thereby, it is possible to
i nprove the quality of the solder fine particles and
al so to make the size of the solder fine particles
uniform 20 In the apparatus for form ng the sol der
bunps according to claim 12, by connecting the bottom
section of the first |liquid tank for formng the
sol der bunps on the substrate and the bottom section
of the second liquid tank for form ng the



sol der fine particles, the solder fine particles which
did not 29 formthe solder bunps can be reutili zed.
Ther eby, the sol der can beggffectively utilized
wi t hout a waste. 30 WHAT IS CLAIMED IS: 1. A sol der
suppl ying nethod for form ng solder coating on a
metal filmthrough positioning a substrate having the
nmetal filmon a surface with the surface facing up in
WHZT | igjutth WReirsd s heated to be hotter than a nelting
poi nt of solder and dropping 5 solder fine particles

mede, of, Lheasel et bl g @w 8% £Den, SUDSITALL ddbiing

the liquid. 2. The sol yi ng met hod accordi ng

clal m wherein the.solder fj icl ich
on 5t Budn oI Bob g 88100 LUBRRORRE i P fbeas
.or the solder coating, are_kept_ in that .state for a_,
FL 1R A PnSEF hRCanthigh §g‘|ed§Pri‘7\éng EAchig et 18 AThedsf gdyich
. supglying met hod according to claim1 or claim 2, .
1s jRerefi-alpe hosrgartiama Hind 811 b Bes Ak Ippabdeh arpe ng
substrate are limted to the ones whose falling speed
soldemifihien paartdpdeisf medeandethd. sdl et deeibyme ¥tordriarg the
nmet hod for form ng a solder bunp on a pad el ectrode

sulb &t g 1 pogid ilonhigl.a substrate having the pad
el ectrode on a surface with the surface facing up in a

liqui d phi &b b heab sty 10y bRebRbbCLERBAI AgMebl iNGim 1,
poi nt of sol der;
wherein the sclder 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 1iguid
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



5 supplying solder fine particles nade of the sol der
being nelted into the liquid; and dropping the sol der
fine particles on the subgtirate. 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 claimb,
1igpetf eite fdaidd:s moni@imgaddan the liquid. 7. The sol der
bunp form ng nethod according to claim4 or claimb§,

“heﬁﬁ'@h%ns%ﬁ%%Q'Buﬁ 'gokﬁlﬁen&étﬂgg é@céf@&ﬁ?ﬁ%&‘%léﬁm 4
the liquid is made o e organlc acid, and

th
t f t.
or SR G I nat LA MR G ng.
ei.n

d
o o i S opRbeaBhe P e Iaaw?émecm%&s%ﬁ%rclalm :

than a _shortest distance between peripheral edges of

OT (Hé ipad, eV 2R¥¢ beled) adpasdft 2€dd et IFBtiRdmedin Aty | lderuid
bunp form ng apparatus conprising: a liquid tank for

or éahel bsgnidal 4 mgdiedo hedteedrpanbe hoiderartchaheaonpdningcid
poi nt of sol der and. a substrate which has pad

haebetddiasteionef decsWHiaterandve s apostid®Bat nBthh&urface.
l[iquid with the surface facing 5 up; and a solder fine

par tg Cl1@ S upRlki-NguRBARS rf2h g SHRPhYH NPccSPL HSY Eéfﬁhy one
particles made of the sol der belng melted Iinto the

of lc'l%li%n% ?Q% gir %Pérr&_r} Qedla%éjceér fnghg%rt Id%l 2188 aq:ecicle

is smaller than a shortest distance between peripheral edges
bf 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 particies 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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10. The sol der bunp form ng apparatus according to

claim 9, wherein the solder fine particle supplying
means fornms the solder fipgg particles through

breaking in the liquid the solder being nelted. 11.

The sol der bunp form ng apparatus according to claim

10, wherein: 32 the liquid tank conprises a first

liquid tank for enclosing the substrate and the

i quihek andqaiseaemk | coupdisank 5 fForsendliegiing thek for
liquid and the solder being nelted and sunk in the

end 1 Bkl tHB%ﬁb%ﬁﬁ@%&dofhé he s tinki Adiedohanki o4 tank
the second Iliquid tank conmuni cate with each ot her

fo%ﬂ%&gﬁgﬁ%&%ﬁ%&?i?%ﬁ&fé aﬁﬁ)éﬁg’soag% Bﬁgﬁg ﬁ?if@ﬁ Jﬂé“%unk

nmeans forns the
pﬂrticjes.{hrough breaki ng the sol der being nelted in
liquid tank and supplies the sol der fine
particles to the first liquid tank fromthe upper
Secﬂﬁﬁﬁ”bﬁepﬁéo§§cQﬁdth?qQ%HStt5hﬂu142taQ#mﬁ@Qﬂﬁﬂﬁ second
bunp form ng apparatus according to claim 10,
11 gt élamek thmmthQEdetwhkhcnnﬂrb&@@raWhiistb¢ﬁtpﬂu$anhﬂons
for enclosing the substrate, the liquid and the
do sodtderarhei ng nelted 5 and sunk in the liquid, and a
second liquid tank for encl osing
the solder fine particle supplying means forms the solder
fine particles through breaking the solder being meited in the
second ligquid 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 liquid tank comprises a first liquid tank for
enclosing the substrate, the liquid and the scolder being melted
and sunk in the ligquid, and a seccnd liquid tank for enclosing
the liquid and the solder being melted and sunk in the liquid;

upper sections and bottom secticns of the first liquid

tank and the second liquid tank communicate with each other;

“and

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

first ligquid tank and the second liquid tank, supplies the
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the liquid and the sol der being nelted and sunk in the

liquid; upper sections and bottom sections of the

first liquid tank and thegsecond liquid tank

conmuni cate with each other; and 10 the sol der fine

particle supplying nmeans forns the solder fine

particles through breaking the solder being nelted in

the first liquid tank and the second liquid tank,
soBdppliies phet331sal gdertid ne Rar tiieghes tankherdhrste upper

liquid tank fromthe upper section of the second

sedd T4 4,4 anle s%'&ganﬁe?ﬂ%g%ﬁéeﬁaﬁﬁe S04 4L 1P {108 the solder

particles sunk in a tomof the first Tiquid tank as
. t he ol der. beinpg nelte 13. e sol der, .bunp, formn

i B R e S 5P A D S BBy i NG PET S e R 35 £ che
wherein flux is contained in the liquid. 14. The

soldf e Y drSA ng appar at us according to any one of
clains 9 to 11, wherein an organic acid or flux is
contlai -nddisi solher! byubdforming #pparatis Feeerding Heo any
organic acid, and the organic acid or the flux has a

ong educlabmsef frect 2, whhieein famaves amtexXingel an shedtiajuid.
surface. 15. The sol der bunp form ng apparat us

accorgdi Nt @oalkr BARPOFoehahgBafpdPailds INESQIThA to any
di aneter of the solder fine particle is smaller than

oné éPOF§_§§ItﬂSdi9$tt%nﬁq_,b%l'¥&eéhl’pe{lljl p@ﬁ%@ﬁiceggfé 8L ©Mex 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 diamefer of the solder fine

particle is smaller than a shortest distance between peripheral

edges of the pad electrodes adjacent to each other.



