CONDUCTI VE BALL MOUNTI NG METHOD, AND APPARATUS THEREFOR Thi s
application is based on Japanese Patent Applications No.2005-101360 and
2005- 251092, which are incorporated herein by reference. BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention relates
to inprovenents in a conductive ball nounting nmethod and an appar at us
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hol ding face, as has a suction port fornmed therein, of a hol der head.
2. Description of the Related Art In case the conductive ball such as a

solder ball is to be nounted in an el ectrode on a workpi ece such as a
substrate, theié hapPhderausoal | y Sadbptsed a amwuniipgnesst hdthfent
adhering an adhesive flux to the solder ball or the electrode. The
space mppllhiesolides bal .12 MDHALI0AE 6 ¢ nende? 0OER-2 $hes8ubsitriatle and t he
hol der head of the solder ball is so extrenely short as is exenplified

by onejifhabfrdoribeae heruait epy afe fdeesekder ball dianeter, such as
about 0.2 mmor shorter. Mreover, conpressed air has to be 1 injected
so as to release the suction of the solder ball fromthe hol der head
after the solder ball nmounting tine.

BACKGROUND CF THE INVENTION

1. Field of the Invention

The present invention relates to improvements in
a conductive ball mounting method and an apparatus
therefor. Thé conductive ball mounting method and
apparatus have been developed with amain view to removing
the flux which is adhered to the holding face, as has
a suction port formed therein, c¢f a holder head.

2. Description of the Related Art

In case the conductive ball such as a solder ball
is to be mounted in an electrode on a workplece such as
a substrate, there has been usually adopted a mounting
method for adhering an adhesive flux to the solder ball
or the electrode;

The space at the solder ball mounting time between
the substrate and the holder head of the solder ball is
so extremely short as is exemplified by one half to three
quarters of the solder ball diameter, such as about 0.2

mm or shorter. Moreover, compressed air has to be



As a result, the flux may be bl own away by the inpact or w nd pressure,
by which the solder ball is pushed, and may be adhered around the
suction port of the holder head. Still the worse, the dust adhered to
the flux may be noved to bring the flux to the holding face of the

hol der head. If the flux is thus adhered to the holding face of the

hol dery hiead %%(tass@cﬂerrepféée”@){ebgu;&ghdoﬁtoﬁ E@?Sééia'érob%efl than

the suction port when it is eedi ng un
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bal | fee uni £hé %ol stitc "Sther. In
the fl ux transf he re has hee rOV|ded a, cl egni ppar at us
and o Bt ol SeHEL bf of Meast BIScRaSed s | HLOP A D651 PLa0 1 HOMBPACE { he
related art has failed to provide a nethod for mnplng off the flux
adheréartﬁlntdh&%%ﬁaérreaamhwha.% Hegd S oaritP AnP agdarlat uBUER@%®( or
SUMWARY OF THE | NVENTI ON The present invention contenplates to prOV|de a
conductB¥ enpdl Penpdieinrg et meddahlican ugipermtrertor L Eheobidglar f I ux
adhered to a holding face, by bringing flux renoving nmeans for renoving
t he fHu&adaftéthﬂkaEhmlWQreé,atheumusn;&dhénadahd bbekofé ux mexy
conductive ball is held on a holder head, into abutnent against the
hol di nge fRceeaf it debhdirderthead 1thereby the frevénhgt eace of the

holder head.

If the flux is thus adhered to the holding face of

the holder head, a next solder ball may be held at a

position other than the suction port when it is held by

a solder ball feeding unit. Alternatively, the flux may

be adhered to a solder ball in the solder ball feeding

unit so that the solder balls may stick to each other.

In the flux transfer head, there has been provided

a cleaning apparatus and a method therefor, as disclosed

in JP-A-2001-7136. However, the related art has failed

to provide a method for wiping off the flux adhered to

the solder ball holding head, and an apparatus therefor.

SUMMARY OF THE INVENTION

The present invention contemplates to provide a
conductive ball mounting method and an apparatus for
removing a flux adhered to a holding face, by bringing

flux removing means for removing the flux, after the end



excessive ball fromsticking to the holder head and the balls in a bal
feeding unit fromsticking to each other. In order to solve the

af orenenti oned problens, according to a first aspect of the invention,
there is provided a conductive ball nounting nmethod conprising holding
a conductive ball on a holding face of a holder head by sucking the
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nmounting the hel onductive ball on a workpi écé w Interposing a
flux the e n, rLejn fter the.,end_of .t he nounti.n h hel d
conducty vé%tbia# \INSanaa \l,)\,glgc]irdee% ﬁ&?tdr’hollaitr?g ?ﬁgtmcedh%uétgia\}erg%él Fc,h? he

met hod further conprises. abuytt] | ux, r.enovi neans with the hol ding
facefhﬁﬁd}ﬁﬁoﬁ ?aetpﬁu q%iﬁ#tﬁgaﬁbl ?@e£§b§QnP¥%EePﬁ»Fq%noving
means. In a second aspect of the invention inproved on the first
aspecteX¢Qgfad viss bl Heamasédndicrgveobihe hedwr F nge At Bod fLire her
conprising injecting a conpressed gas fromthe suction port either

whi | e ikl srienovilragl 1 hiee ¢dar of nomtt e dwlsdi gk f aget oreathep tihleer .
removing the flux fromthe hol ding face and before the next holding the

conductive Hal |l orldem thi rslo dspecthef dfhereneertionednpyoybdems the 3
first aspect, there is provided a conductive ball rnounting nethod,

furthefc €oFBAINg N | ASpeetsitnG dhectpoesainte Phvihe icandughieve biad | | eft
on the hol ding face
provided a conductive ball mounting method comprising
holding a conductive ball on a holding face of a holder
head by sucking the conductive ball from a suction port
formed in the holding face, and mounting the held
conductive ball on a workpiece with interposing a flux
therebetween, wherein, after the end of the mounting the
held conductive ball and before a next holding the
conductive ball, the method further comprises abutting
flux removing means with the holding face, and removing
the flux from the holding face by the flux removing means.
In a second aspect of the invention improved on the
first aspect, there 1is provided a conductive ball
mounting method further comprising injecting a
compressed gas from the suction port either while the
removing the flux from the holding face or after the
removing the flux from the holding face and before the

next holding the conductive ball.

In a third aspect of the invention improved on the



before the renmoving the flux fromthe holding face. I n an apparatus for
realizing the nmethod of the first aspect of the invention, according to
a fourth aspect of the invention, there is provided a conductive bal
nmounti ng apparatus conprising a holder head having a suction port
formed in a holding face for sucking a conductive ball, a ball feeding
unit far feeding th conductive ball to.the holder head, a rkpi ece
suppor??ﬁ& m%éh%F%$upggFFthl§ wWBHaY 48 toandﬁﬂPQHé}l%%nggﬁiﬁve bal |
t hereon, and action neans for positionin%ﬂ t he hol der head at the bal
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apparatus nmounts _the conductive ball on the workpiece with interposing
a fl uxptiesrespet weént hahepaidy athiev egpat at bs fftupﬁlhégle sonptingsi #fex
removi ng neans for renoving the flux adhered to the holding face, and
wher ei hetflver | Uler e ngngntaes filsuar fapgedha hodeliatg vBaaet.i on route
at the tine when the holder head is positioned at the ball feeding

unit. In a fifit amsppetareitidefionvertds dh ziimpy ovkd aethed folurtheaspect,
there is provided a conductive ball nounting apparatus, wherein the

appar atlis fturfBgle ctd 6@NMAUHSesnkeH tdsh, baldcd Papaet e Beansufeh
i nspecting the presence of the conductive ball on the holding face
after thgLondueting Pablertsi SRUNE R QN it MOF KBEACE: conductive
ball mounting apparatus comprising a holder head having
a suction port formed in a holding face for sucking a
conductive ball, a ball feeding unit for feeding the
conductive ball to the holder head, a workpiece
supporting unit for supporting a workpiece to mount the
conductive ball thereon, and action means for positioning
the holder head at the ball feeding unit and at the
workpiece supporting unit, whereby the apparatus mounts
the conductive ball on the workpiece with interposing
a flux therebetween, wherein the apparatus further
comprises flux removing means for removing the flux
adhered to the holding face, and wherein the flux removing
means is arranged in a relative action route at the time
when the holder head is positioned at the ball feeding
unit.
In a fifth aspect of the invention improved on the

fourth aspect, there is provided a conductive ball

mounting apparatus, wherein the apparatus further



and wherein the flux renoving neans is arranged between the residual
ball inspecting neans and the ball feeding wunit. In a sixth aspect of
the invention inproved on the fourth or fifth aspect, there is provided
a conductive ball nounting apparatus, wherein the flux renbving neans

i ncludes a cleaning nenber for wiping off the flux and noving neans,

and whes bl ildies Gt £20H0E 1MBRhEr 1GAp S8 tARMEhe 4N ther @Né{agcrfeﬁm@, to an

acting position where the cleaning nenber contacts with the hol ding
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a sevent e I nvention, ow ng neans is “adopted in

t he con i b tin ar.at us. f.i r.st conduct.i ve bal
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in a holdiﬂg face for ftCkin conductive bhall, a bal eding unit
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supporting unit for s;ggorting a workpiece to mount the conductive bal
t her eohl2eakf S 1843 breabaninEHe Yok i BREHSE 3 HAldldra heéadegding
predeterm ned position, whereby the conductive ball is 5 nounted on the
wor kpiemétwi th interposing a flux therebetween. At second, the
conductive ball nounting apparatus

In a sixth aspect of the invention improved on the
fourth or fifth aspect, there is provided a conductive
ball mounting apparatus, wherein the flux removing means
includes a cleaning member for wiping off the flux and
moving means, and wherein the cleaning member can be moved
by the moving means to an acting position where the
cleaning member contacts with the holding face and to
a saved position where the contact is avoided.

According to a seventh aspect of the invention, the
following means is adopted in the conductive ball
mounting apparatus.

At first, a conductive ball mounting apparatus
comprises a holder head having a suction port formed in
a holding face for sucking a conductive ball, a ball
feedingunit for feeding the conductive ball to the holder
head, a workpiece supporting unit for supporting a
workpiece to mount the conductive ball thereon, and

action means for positioning the holder head at a

predetermined position, whereby the conductive ball is



further conprises flux renmoving neans for renoving the flux adhered to
the holding face. At third, the flux renoving neans has an abutting
face, against which the holding face of the hol der head cones into
abutnment, so that the holding face and the abutting face may be noved
relative to each other while contacting with each other. In an eighth

aspect; inkher | ent#Re | PREQYAGE O G Dhenseyerdy 8speely fhere s
prOV|ded a conductlve ball nounting apparatus, erein the relative

novenent ‘m$ -Aabutting face and the holding face are transverse
reC|proca{|ons n a nlnth aspect of the i nvention inproved on the
sevent h or ﬁ%ehth as there.is géa conductive _ball_nounting

appar at us, thar o8 ﬁQﬁ Ny’ A uc&ﬁs&? BREST 7 ABRGHATYS t he

flux op th abutting, face thereby to mn pe off the flux. In a tenth
aspect LB L0 iGRBREESHES nph % eBeBR Vi %?ﬁpﬁ éﬂﬁxﬁemPﬁéﬂ§|§P%rOV|ded
a conductive ball nmounting apEaratus further conprising shift
prevenfing amBrisedi §podatr orOLHe Nghta¢Rg face for preventing the
absorptive sheet fromcom ng out of position. 6 In an eleventh aspect of
the inventi ditithioded tdre hexanpgnefviseyenehntso hantdnagpudttsinghere is
provided a conductive ball nounting apparatus, wherein the hol ding
face, against which the holding face of the holder head
comes into abutment, so that the holding face and the
abutting face may be moved relative to each other while
contacting with each other.
In an eighth aspect of the invention improved on
the seventh aspect, there is provided a conductive ball
mounting apparatus, wherein the relative movements of
the abutting face and the holding face are transverse
reciprocations.
In a ninth aspect of the invention improved on the
seventh or eighth aspect, there is provided a conductive
ball mounting apparatus, further comprising an
absorptive sheet for absorbing the flux on the abutting
face thereby to wipe off the flux.
In a tenth aspect of the invention improved on the
ninth aspect, there is provided a conductive ball
mounting apparatus, further comprising shift preventing

means disposed on the abutting face for preventing the

absorptive sheet from coming out of position.



face is formed into a mrror surface or a water-repellent surface.
According to the first aspect of the invention, after the end of the
nounting action and before a next conductive ball is held, flux
removi ng neans for renmoving the flux adhered to the holding face is
brought into abutnent against the holding face of the hol der head

thereby to reqmoye éP@vE'nlt)h farsqyB bel g ! nehéagﬁve/ﬁttwﬁ Hhpeowia i ding

t he next conductive ball, therefore, is possible to prevent t he
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either while the flux is being renoved _fromthe holdlng face or after
the flEXCRassS knbved drdo Be‘FbFéotrhéuﬁéfﬁC%&rH@cWP\F@Iba’FFPP% e, It
is, therefore, possible to blow off the flux adhered to the edge of
t he su%@rgﬁcﬁbrt and to inprove the reliability in the flux renoval
According to the third aspect of the invention, the 7 presence of the
conduct i ve BFet¢orgfimmntohé el 8ingtf acepecs imépehtGediIbeémta'dIhe flux
is renoved fromthe holding face. Therefore, it is possible to reduce
t he dangeer the end of the mounting action and before a next

conductive ball is held, flux removing means for removing

the flux adhered to the holding face is brought into

abutment against the holding face of the holder head

thereby to remcve the flux from holding face. At the time

of holding the next conductive ball, therefore, it is

possible to prevent the occurrence of an excess, to

suppress the occurrence of the residual balls, and to

prevent the balls from sticking to each other at the ball

feeding unit.

According to the second aspect of the invention,

the compressed gas is injected from the suction port of

the holder head either while the flux is being removed

from the holding face or after the flux was removed and

before the next conductive ball 1is held. It 1is,

therefore, possible to blow off the flux adhered to the

edge of the suction port and to improve the reliability

in the flux removal.

According to the third aspect of the invention, the



that the flux renoving nmeans is pushed onto the residual ball th
to push the residual ball into the suction port. According to th
fourth aspect of the invention, the flux renoving nmeans is conpr
for renoving the flux adhered to the holding face, and the fl ux
removing neans is arranged in the relative action route at the
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hol ding face after the end of the nounting action, and wherein t
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and the ball feeding unit. Therefore, the residual ball can be

di scoyeoretl.at or 8 before the flux renoving action thereby to re

t he

danger that the residual ball is pushed into the suction po
According to the fourth aspect of the invention,

the flux removing means is comprised for removing the
flux adhered to the holding face, and the flux removing
means is arranged in the relative action route at the
time when the holder head is positioned at the ball
feeding unit. At the time of holding the next conductive
ball, therefore, the apparatus can prevent the occurrence
of an excess, can suppress the occurrence of the residual
balls and can prevent the balls from sticking to each
other at the ball feeding unit, so that the apparatus
can realize the method according to the first aspect of
the invention.

According to the fifth aspect of the invention, the
residual Dball inspecting means is comprised for
inspecting the presence of the conductive ball on the
holding face after the end of the mounting action, and
wherein the flux removing means is arranged between the
residual ball inspecting means and the ball feeding unit.

Therefore, the residual ball can be discovered at or
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According to the sixth aspect of the invention, the flux renoving neans
i ncl udes the cleaning nenber for wping off the flux and novi ng neans,
and the cleaning nenber can be noved by the noving neans to the acting
position where the cleaning nenber contacts with the holding face and
to the saved position where the contact is avoided. Therefore, the
danger

that th ol der _h collides wth_the flux_renmovin ns when
t he hoﬁf r%eggghﬁeggxngg%%WﬁpglﬁfﬁFéﬁ%thﬁﬁ%g¥wtﬁﬁFﬁ%yékgﬁggther
than that of renoyi t he f.l ux n avoi ded to retai t he safe run.
Accor dPAP§57 [ HRe beb b Resadtof Kbl DICHEGRT GRS ik $erbPlg moans
is conprised for renoving the flux adhered to the holding face, and has
the ab®%hthg face, against which the holding face of the hol der head
conmes into abutnent, so that the holding face and the abutting face
may be novedAcslcrdiagt boeckhled vikbh abiples tcorft adtd ngveanthosachhet her.
Therefore, it is possible to reliably renpove the flux adhered to the

hol di ng lfacerempypireyenteat heiacdwrdencehef abeexdceass healMbeit ofprevent
the occurrence of the residual balls, and to prevent the balls from

sti cki pdgingasli rotdres Alukhankaklo ¥ eRdi ARG | . an8 Aecordidgntad he
ei ghth aspect of the invention, the relative novenents of the abutting
face apdiher Balding haee ANneyt f ARSYHRIPEnfCRiHIOSat hoR%e AScRibgSUl T,
position where the cleaning member contacts with the
holding face and to the saved position where the contact
is avoided. Therefore, the danger that the holder head
collides with the flux removing means when the holder
head moves near the flux removing means with a view other
than that of removing the flux can be avoided to retain
the safe run.

According to the seven aspect of the invention, the
flux removing means is comprised for removing the flux
adhered to the holding face, and has the abutting face,
against which the holding face of the holder head comes
into abutment, so that the holding face and the abutting
face may be moved relative to each other while contacting
with each other. Therefore, it is possible to reliably
remcve the flux adhered to the holding face, to prevent
the occurrence of an excess ball, to prevent the

occurrence of the residual balls, and to prevent the balls

from sticking to each other at the ball feeding unit.



it is easy to control the flux renmoving nmeans for renoving the flux.
According to the ninth aspect of the invention, the absorptive sheet is
conprised for absorbing the flux to the abutting face thereby to w pe
off the flux. Therefore, the absorptive sheet can be sopped with the
flux by the contact thereby to renove the flux adhered to the hol der

head, or e 1 gLiablys , foear 40 4 pohbe Legbeaspact.,of 1he dyweghion, the

shi ft prevent T ng mean |spose uttlng ace for preventing

t he absor pt heet from co ng o i.on, herefore

absor b ﬁ ﬂggﬁ%ééﬁibgofﬁﬂﬁé& fi dtgt t%ﬁug e b Fﬁé r 8P&t i %E
novenment s ther:P renove the flux nore reli abl According to the
el evenfR &5y %#etQE§|QFﬁHh§VSﬁse £RE IR aFag L FﬁEg i SBPGR R Fhto the

mrror surface or the water-repellent surface. The flux can be renoved
easi | yi1&ndsre? f db1 9y .C BR Erl DHSEH PI¥ O orViRE DRAWNGES FFrgmavisda
schematically explanatory top plan view showing the entirety of a
sol der thal IfJnoxint i ng apparatus 10 according to a first enbodinent; Fig.
2 is an explanatory front elevation of the same; Fig. 3 is a
schemati cal | xcexpldinag dry titop milrmnhvaepect of the invention, the
absorptive sheet is comprised for absorbing the flux to
the abutting face thereby to wipe off the flux.
Therefore, the absorptive sheet can be sopped with the
flux by the contact thereby to remove the flux adhered
to the holder head, more reliably.
According to the tenth aspect of the invention, the
shift preventing means is disposed on the abutting face
for preventing the absorptive sheet from coming out of
position. Therefore, the absorbent sheet can be firmly
fixed at the time of the relative movements thereby to
remove the flux more reliably.
According to the eleventh aspect of the invention,
the holding face is formed into the mirror surface or

the water-repellent surface. The flux can be removed

easily and reliably.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematically explanatory top plan view

showing the entirety of a solder ball mounting apparatus

10



showing the entirety of a second enbodi nent of the solder ball nounting
apparatus; Fig. 4 is an explanatory view showing relations anong a

hol der head, vacuum neans and pressure neans; Fig. 5 is a schematically
explanatory top plan view showing the entirety of a solder ball nounting
apparatus according to a third enbodinent; Fig. 6 is an explanatory
front el evatj.on the . sane; Fi 7 1s.a schenatlcally expl anatory top
pl an viEW® 4ﬁﬁﬁ 5 tﬁa%ﬁﬁgfeFﬁﬁ§d%F?%Erth enbodi mrent of the sol der

bal | nounting, apparatus; and Fig is a partially sectional_explanatory
view of a f‘rgﬁ %Fn@%o@%%ﬁnaﬁ@wﬁﬁ%ﬁcﬁ#ﬁﬂa@\iﬂéﬁ PHE PREFERRED
EVMBODI MVENTS (Flrst Enbodi nent) A first enbodi nent of the invention is
descri Bédhewith reference to the acconpanyi ng drawi ngs. The first

enbodi ment uses a sol der ball nounting apparatus as the conductive bal
mount i ng appBigt-us.ifig.sdhésasichl kylenpl boalior expimmatanywiep pl an
view showing the entirety of a solder ball nounting apparatus 1, and
Fig. Z2howindrgdn ealtevaticgno 6fa tdwersadeenbbe iswd dero balH e raundi & rg
apparatus 1 is constituted to include: a holder head 2 for sucking and
hol di ngad 1 mounting apparatus;

Fig. 4 is an explanatory view showing relations
among a holder head, vacuum means and pressure means;

Fig. 5is a schematically explanatory top plan view
showing the entirety of a solder ball mounting apparatus
according to a third embodiment;

Fig. 6 1s an explanatory front elevation of the
same;

Fig. 7 1s a schematically explanatory top plan view
showing the entirety of a fourth embodiment of the solder
ball mounting apparatus; and

Fig. 8 is a partially sectional explanatory view

of a flux removing portion.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

(First Embodiment)

A first embodiment of the invention is described
with reference to the accompanying drawings. The first
embodiment uses a solder ball mounting apparatus as the

conductive ball mounting apparatus. Fig. 1 1s a

11



sol der ball 30 by vacuum a ball feeding unit 3 for reserving the
solder balls 30 in multiplicity; a workpiece supporting unit 4 for
supporting a substrate 25 or a workpiece to nount the solder ball 30; a
transfer head 5 for transferring a flux to the substrate 25; a flux
feeding unit 6 for feeding the flux to the transfer head 5; a bal

i nspec i ns mean for i t he
bal | %Fg‘ ”%iﬁ (3; Q‘ ‘%é’ ?’ ﬁgﬁ G HRP R 2: ) a‘ggﬁge tﬁ%
recovery unit ecovering.the resjdual sol der Ieft on the
ol dor hidie by Ghep ascrf@;rr%ﬁg&. RG U 178 RBPSFGHAS y tHA T

adhered to the_holding face 21 of the holder head 2. In the holder head
2, theZhdlsdingt Fapé ?%%‘é%thons&fti'@hepélaﬂezo for attracting the sol der
ball 30 directly to a predeterm ned position in the |ower face thereof
so as to sucRhangohdied phd lspldert baylappagad ud Inbantonshd ot ddr bal |
30 on the substrate 25. To the holder head 2, on the other hand, there
are conpedtredl wdeuura ehdser2Gdad aplopy nguakiacuuan dohbliel imdg eanal
space of the holder head 2 and pressure neans 27 (gas supplying 12

means) sbardeappbyilng a0pes) t t¥eudessHr esd D1t M ddiggnalnispaceret the
hol der head 2. The vacuum nmeans 26 sucks and holds the sol der ball 30,

and the cRIASHLH§ MRS 261ddM echg19@MPrRFSEth aiu { 01pal €8syt heasuction
after the soldér ball 30 was nounted. In the invention, noreover,
workpiece supporting unit 4 for supporting a substrate
25 or a workpiece to mount the solder ball 30; a transfer
head 5 for transferring a flux to the substrate 25; a
flux feeding unit 6 for feeding the flux to the transfer
head 5; a ball inspection unit 7 acting as ball inspecting
means for inspecting the ball held on a holding face 21
of the holder head 2; a solder ball recovery unit 8 for
recovering the residual solder balls 30 left on the holder
head 2; and a flux removing unit 9 for removing the flux
adhered to the holding face 21 of the holder head 2.
In the holder head 2, the holding face 21 has a
suction port 20 for attracting the solder ball 30 directly
toc a predetermined position in the lower face thereof
so as to suck and hold the solder ball 30 and to mount
the solder ball 3C on the substrate 25. To the holder
head 2, on the other hand, there are connected vacuum

means 26 for applying a vacuum to the internal space of

the holder head 2 and pressure means 27 (gas supplying

12



the gas injection is performed through the suction port 20 of the

hol der head 2 either while the flux is being renoved fromthe hol ding
face 21 or before a next conductive ball is held on the hol der head 2
after the renoval. The holder head 2 is equipped with: an X-axis noving
device 22 (i.e., a noving device inthe leftward and rightward

dlrect|8g§H§% g%g d%é% qﬂ%ﬁ ghgg §%y|%5 r%)tg'ﬁge 1% aXI|n9 devi ce

in the" apwa |re Fon nmovi ng
device 23 act as.a ljfti devi ce aof the hol der head

ooul £ SERAE HoF ABh Shead S Eahah e 1 n The YESH dioete 9F SinErne
Y-axis direction, and upward and downward. The novenents of the hol der
head 22B§ fieel 96 alhe ABVIRE dedvl te3022anché he Hd &S ABvien g erRWs c2724 and
the Z-axis noving device 23 are the upward novenent of the ball feeding
unit 3infles Upvwewdpaed hohriwar dt aovedeatsse fidre thecbaln asiice f obh et he
upward novenent of a O-turning stage 41, the upward and downward

noveneabs daar Hakl axt ivens troommtuet . t He hald 1ntven nbwenenb rteas ¢ e, bal |
inspection unit 7, 13 novenent to the solder ball recovery unit 8 and

the nevements tin {detfibux ireman Agriedt t9r ohheh Workpsaee isdppes tng unit

4 conprises the O0-turning stage 41 for positioning and placing the

substrape oS, t108 MBLeR o Nee 58! dek ikaldr 30ni s My efliux is being
removed from the holding face 21 or before a next
conductive ball is held on the holder head 2 after the
removal.

The holder head 2 is equipped with: an X~-aXis moving
device 22 (i.e., a moving device in the leftward and
rightward directions of Fig. 1); a Y-axis moving device
24 (i.e., a moving device in the upward and downward
directions of Fig. 1); and a Z-axis moving device 23
acting as a lifting device of the holder head 2. As a
result, the holder head 2 can move in the X-axis direction,
in the Y-axis direction, and upward and downward. The
movements of the holder head 2 by the X-axis moving device
22, the Y-axis moving device 24 and the Z-axis moving
device 23 are the upward movement of the ball feeding
unit 3, the upward and downward movements for the ball
suction, the upward movement of a ®-turning stage 41,

the upward and downward movements for the action to mount

the ball, the movement to the ball inspection unit 7,

13



at a predeterm ned position. The O-turning stage 41 can turn in the O
direction. The substrate 25 is conveyed onto the Oturning stage 41 by
a wor kpi ece feeding conveyor 13 and a stage conveyor 14 so that it is
positioned by the actions of the not-shown stopper and the 0-turning
stage 41. Here, the substrate 25 having nounted the solder ball 30 is

di scharged by .a di scharge .conveyor. 15. The nenbers, ich ar

pos: 1 THHEATRR & hECadrihe S S hobBall FEEM Sy fntin 1 afld 118 Sdiier bal
recovery unit 8 across the workpiece supporting unit 4, are the
transfy VeR&Rd 59 of her disPerf¢RgVERY 1uxtt 8t he substrate 25, and the
flux feeding unit 6 for feeding the flux to the transfer head S.
Ref er ence nuUihe alv®UKkB&SICEnaf 8PP sHheezebitor horegeailaay tHee fl ux of
the flux feeding wunit 6. Incidentally, the flux transfer head 5 is al so
equi pp@dt ulrirkien & hesthoffderd hedd 2, pwidit i baiX-pxbadopilagimgvitde 22, the
Z-axi s noving device 23 and the Y-axis noving device 24, so that the

flux isubsarsites red,t o hehiehr kpiceceo bakar @dhe S0l dey halht3d, s
mounted. 14 Nuneral 31 designates a ball container acting as the bal

f eedi %;wyé%ee@@ﬂmﬁe@%@{iéndesiﬂ{@tqftukﬁgrﬁo!s%%@%i geovery

unit. I nspection‘unit 7 and the ux renoving unit are

3;{?”%%&HGEW?%héV@ a3 edar; bRl | pREOVEIYs UPLE &8 NG & heo Rkl d geding
onto the O-turning stage 41 by a workpiece feeding
conveyor 13 and a stage conveyor 14 so that it is
positioned by the actions of the not-shown stopper and
the ®-turning stage 41. Here, the substrate 25 having
mounted the solder ball 30 is discharged by a discharge
conveyor 15.

The members, which are positioned in the depths of
the ball feeding unit 3 and the solder ball recovery unit
8 across the workpiece supportingunit 4, are the transfer
head 5 for transferring the flux to the substrate 25,
and the flux feeding unit 6 for feeding the flux to the
transfer head 5. Reference numeral 61 designates a
squeezee for homogenizing the flux of the flux feeding
unit 6. Incidentally, the flux transfer head 5 is also
equipped, like the holder head 2, with the X-axis moving
device 22, the Z-axis moving device 23 and the Y-axis

moving device 24, so that the flux is transferred to the

workpiece before the solder ball 30 is mounted.
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3. Here, the solder ball recovery unit 8, the ball inspection unit 7,
the flux renoving unit 9 and the ball feeding unit 3 are sequentially
arranged in the straight noving route of the holder head 2. The bal
inspection unit 7 is equipped with a light emtting unit 71 and a

proj ected/received light sensor 72. The light emtting unit 71

irradi ates the hol di fface 21 of the. halder head 2 wth_an inspection
T ant so t HEmERE T | he B5T g5 Fes Pl A He: ietor ik hordand rad 2
fromthe suction_port 20 m ssSi t he sol der ball 30 he detected to
di scovbRet e lsbl SEFSHAIT 901 tRy/ g iR HBFd Heades L4na Hes | evel
whi ch is passed ust_ above by the normally held solder ball 30 w thout
shi el dFhg $hédisdspectd GrEFPYREY BAltthe ot dbhdingRection unit

proj ected/received |light sensor 72 arranged in the noving route of the
hol di ng &ndethe ifnspeciempid nmlunat 2 apesitriandodeb ethaen hiehaol der
head 2 thereby to discover the excess ball. After the ball was nounted,
nor eoves ,l detrheo i dj ecicsi ¢ egeiveict | 8 ghh Serisor bédld i st @bdoneausedt to act
as residual ball inspecting nmeans by noving the 15 holder head 2 at the
| evel wheregidpe, salider sbalde BObanar neklophet g sii £t dg ,t henknspecti on
light. The flux renpoving unit 9 is constituted to include a cleaning

”E”beréﬁgpr&@i@ﬁ BRAwoYenthabkihG 0N SPOHIG g LN Wdiang affe tiher {1 ux
adhered t0 the holding face 21,

feeding unit 3 are sequentially arranged in the straight

moving route c¢f the holder head 2.

The ball inspection unit 7 is equipped with a light
emitting unit 71 and a projected/received light sensor
72. The light emitting unit 71 irradiates the holding
face 21 of the holder head 2 with an inspection light
so that the light te go into the inside of the holder
head 2 from the suction port 20 missing the solder ball
30 may be detected to discover the solder ball 30. By
moving the holder head 2 at the level which is passed
just above by the normally held solder ball 30 without
shielding the inspection light, on the other hand, the
projected/received light sensor 72 arranged in the moving
route of the holding face 21 inspects the ball at a
position lower than the holder head 2 thereby to discover
the excess ball. After the ball was mounted, moreover,
the projected/received light sensor 72 is also caused

to act as residual ball inspecting means by moving the
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and a saving device 12 activated by a cylinder 11 for noving between an
acting position, at which the cleaning nenber 10 is brought into
abutrment to wipe off the holding face 21, and a saved position. The

cl eaning menber 10 is nade larger than the width, as taken in a
direction to intersect wth the relative noving direction of the

hol der d h I face The av i danc cont act
bet vvee‘ﬁoi%@rhohﬁl r‘ii; ga@& {iggnciet‘ﬁ% c gt fg thfenbe dﬁcéﬁiﬂe géused
not only by the saving action of the flux renoving unit 9 but also on
the siBerg@lihe hpdcdderh hehdsothy §d¥$ﬁ§cﬁﬁénhoiﬁégthead 2 upward. The
actions of the first enbodi nent are described in the follow ng. First
of all, the Pobdédluread®ViEngpusiti néd atonhel bukled éedilmg nde 3 so
that the solder ball 30 blown in the ball container 31 is sucked onto

t he hokdcig draceg2therifeen 1hemadederf hed hwd@eirs frebdic thre syoddege head 2
is transversely noved to pass above the ball inspection unit 7 thereby

to i nspegt wtikel id SSEEY ther fAX0eSSdvé relie teoltdes HalbiidQ dcéhds, time,
the cylinder 11 acts to save the cleaning nenber 10 so that 16 the

hol der ;hgad, %wxn@otd@w?eet h@ spldeyahald @? aeld% in‘éQ“tlalth&V'rth the

cl eani ng menmber 10 "of the f renovi ng uni en the ball

| NSpeckb ol e, 028° Hoéc‘c%%eﬁtosfﬁ‘foﬁ‘ S$ENGn QL HEX RS & 1Wad I gSO! der

member 10 is brought into abutment to wipe off the holding
face 21, and a saved position. The cleaning member 10
is made larger than the width, as taken in a direction
to intersect with the relative moving direction of the
holder head 2, of the holding face 21. The avoidance of
the contact between the holding face 21 and the cleaning
member 10 can be caused not only by the saving action
of the flux removing unit 2 but also on the side of the
holder head 2 by saving the holder head 2 upward.

The actions of the first embodiment are described
in the following. First of all, the holder head 2 1is
positioned at the ball feeding unit 3 so that the solder
ball 30 blown in the ball container 31 is sucked onto
the holding face 21. When the solder ball 30 is held,
the holder head 2 is transversely moved to pass above
the ball inspection unit 7 thereby to inspect the missing
or excess of the solder ball 30. At this time, the

cylinder 11 acts to save the cleaning member 10 so that

16



head 2 arrives, as it is, on the substrate 25 of the workpiece
supporting unit 4, and nounts the solder ball 30. Wth the m ssing or
excess, the holder head 2 returns to the ball feeding unit 3, and hol ds
again the solder ball 30 after it released. The mi ssing of the sol der
ball 30 is discovered by irradiating the holding face 21 of the hol der
head 2_at th all. inspection unit 7 with the .inspection_ljght. com ng
from tﬁgel %lﬁﬁtcpee’fn ]P?iaﬁlgpzuﬁriaiy 711?%: gr’f&’poytﬂa%t §8tlidr?gtpt %i;fi gt %l‘gnt er
fromthe suction port 20 m ssing the solder ball 30. The excess ball is
di scoveReF DYt aFtangt £ tHeeproj eeRédS eBeMPSE | 1§ht O fsdmsdr F24%n the
moving route of the holding face 21, by noving the holder head 2 at the
| evel WaReN sy pass&d9-j ust above by the nornally held ball without
shielding the inspection light, and by inspecting the solder ball 30
at a | ower polsehi die Afakl tihesdattioas wmount éddotd® nesi duspodcthe

sol der ball 30 is inspected by the projected/received |I|ight sensor 72.

I n thi sheases dieg hokdek ckead o itshaoyeldeat Hdiel | 2o el twWeeho Ider sol der
ball 30 normally held 17 shields the inspection |ight. As soon as the

resi dugehy digseovered, hLBe ihol der hgpdtRel suRtfagted 19 bhe gokder
ball recovery unit 8 so that the holder head 2 may not arrive above the

bal | 1G8diig HOLLsdpPBlcd APl ¢h 08 BDCanPRIAA s PahL. sohRes ey £1 uX

renoving unit 9 1is
30. With themissing or excess, the holder head 2 returns
to the ball feeding unit 3, and holds again the solder
ball 30 after it released. Themissing of the solder ball
30 is discovered by irradiating the holding face 21 of
the holder head 2 at the ball inspection unit 7 with the
inspection light coming from the light emitting unit 71,
and by detecting the 1light to enter from the suction port
20 missing the solder ball 30. The excess ball is
discovered by arranging the projected/received light
sensor 72 in the moving route of the holding face 21,
by moving the holder head 2 at the level which is passed
just above by the normally held ball without shielding
the inspection light, and by inspecting the solder ball
30 at a lower position.

After the ball was mounted, the residue of the

solder ball 30 is inspected by the projected/received

light sensor 72. 1In this case, the holder head 2 is moved

at the level where the solder ball 30 normally held
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arranged adjacent to the ball inspection unit 7, the holding face 21 of
the hol der head 2 cones, while passing through the inspection position
of the projected/received |ight sensor 72 of the ball inspection unit
7, into contact with the cleaning nmenber 10 of the flux renmoving unit 9
sequentially fromthe inspection-ended portion in a state that the
hol di ng_f.ace, 21 does not hold the reS|duaI ball. VWen the, residual

bal | i $hitfehddctRet tRSPEE Ml ehbfftor fife SKARIEGS Hedl £ 251 8Uené Shal |
feeding unit 3 is stopped, and the holder head 2 is retracted to the
sol der d§&@d0¥eE6der ffhenino lgier |hepd 2thereebractirdsivlthie spkdeant the
sol der ball 30 having the flux adhered thereto fromfalling at the

bal | féeedilhganbvely Aftet Bhecbdllahasheoluttletlert head eamiang nefber 10
is at the acting state, in which the cleaning nmenber 10 is brought,
whi | e &Bhe ihod debolhead e ilsabei ¢ sbved tovar & whelbahlo fdkeyngheni t 3,
into contact with the holding face 21 thereby to wipe the flux off the

nmovi ng rgdidingl fieee121l. Atiddés dhae.fihe Ci@ﬁawaglggEmrt 1 i g sbrought
18 into contact with the holding face 21 after the sence of the

resi dU%'nse&kg@a Qﬁiiaé@n\ﬁast&oﬂk'er @Qnsq&i@éct&% rgsigual, bahl is not

pushed into the suction port 20. Not only | ux Wi pi ng action but

al so by ,a¢il ¥a#i 0g 4 D& PraRsui§1 883N e b LOChRISS! WHe SPPL SR

through the inspection position of the
projected/received light sensor 72 of the ball inspection
unit 7, into contact with the cleaning member 10 of the
flux removing unit 9 sequentially from the
inspection-ended portion in a state that the holding face
21 does not hold the residual ball. When the residual
ball is then detected, the movement of the holder head
2 to the ball feeding unit 3 is stopped, and the holder
head 2 is retracted to the solder ball recovery unit 8.
It is, therefore, possible to prevent the solder ball
30 having the flux adhered thereto from falling at the
ball feeding unit 3.

After the ball was mounted, the cleaning member 10
is at the acting state, in which the cleaning member 10
is brought, while the holder head 2 is being moved toward
the ball feeding unit 3, into contact with the holding
face 21 thereby to wipe the flux off the moving holding

face 21. At this time, the cleaning member 10 is brought
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air fromthe suction port 20, noreover, the flux adhered to the edge of
the suction port 20 can be blown off, and the adhered flux can be
prevented fromentering the suction port 20 at the wiping tinme. Thus,
in the noving route of the holder head 2 to nove toward the bal

feeding wunit 3, the cleaning nmenber 10 of the flux renmoving unit 9 is

di sposed, t o _abut ain I holdi ng.face 21. Therefore, the
flux chht BeCP@#6V§3 Eg %Hebggﬁ‘ﬂﬁ%%n%?ﬁﬁ §&H@£¥?¢mﬁ%ﬁyaPEEK§§b t he
hol di ng face 21 always clean, and no_additional renoving step is

requi ref F@eléﬁﬁl@Hé%eﬁﬁl@?ﬁe bgrinct Ba¥éd 29REL TR endCoftitdfe wi pi ng
of the flux at the cleaning nenber 10, the hol der head 2 goes toward
the bahe resdidgalnbeld #¢ nhits nuskedhdueier thehs e ukonhavimy st uck
to the edge of the suction port 20 can also be blown off by activating
the pr2g8sur &aeansld7 Ay aEheofilti:onwapdindi ngctthierbablitf eetdsag it 3
thereby to inject the conpressed air fromthe suction port 20. (Second

Enbodi aedt ) atleiney tihe ofid séueshpdament 7iiso dansd ctutied @@tﬁ%ré@%’led 19 the
flux is transferred before the nounting action to the substrate 25 by

the transferohedd edSs1d Pos8sOPE 26MhRdir RNt r NOVEBY OF 1 1 kN8 HE GaI bE
conceived a constitution, in which the hol der head 2 nopves, after it

hel d thg spldghghalle 3% O, L P8O Py feedi R Wi 810wn off, and

the adhered flux can be prevented from entering the
suction port 20 at the wiping time. Thus, in the moving
route of the holder head 2 to move toward the ball feeding
unit 3, the cleaning member 10 of the flux removing unit
9 is disposed to abut against the moving holding face
21. Therefore, the flux can be removed in each ball
mounting action thereby to keep the holding face 21 always
clean, and no additional removing step is required to
keep the tact time unincreased.

After the end of the wiping of the flux at the
cleaning member 10, the holder head 2 goes toward the
ball feeding unit 3. At this time, however, the flux
having stuck to the edge of the suction port 20 can also
be blown off by activating the pressure means 27 at a
position avoiding the ball feeding unit 3 thereby to
inject the compressed air from the suction port 20.

(Second Embodiment)

Here, the first embodiment is constituted such that
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to adhere the flux to the solder ball 30 and then to nmount the ball on
the substrate 25, as shown in Fig. 3. In the case of this constitution,
the noving route of the holder head 2 is different fromthat of the
first enmbodinment. As shown in Fig. 3, therefore, the flux feeding unit
6 is positioned in the X-axis direction (as Iocated on the left side

of Figend ot hecball fepdbog inid o3, and S e, sl ey Bk, gecoyery

unit 81§ posi |one axi's T he®upper

o OFy 51 - Bhg R SSSOLDg UYL 5 L) SNl euentthg ool

action route of the holder head 2 between the ball feedlng unit 3 and

t he so‘P’EIEPdHéWnFecov]é?VeNrﬁq' 8, LARE ¢ he Falux P&hoviFRGCohVedo |8
arranged, even in the constitution of the second enbodi nent between the
[Ncuec@@dﬁﬁ&ﬁﬂbéénhl@ﬂ whiashr tlye hetidey aketHe Zr asv sl wffer

i nspecting neans and the ball feeding unit 3, so that advantages |ike

t hose bt hellel filst sedled neat 1cd8 ,beattenéduxByf 9edindi nopiheb

proj ected/received |light sensor 72 separately as 20 excessive bal

i nspectbngdHears t Preseto the ebaalsNga NerE®rankd taadn heo gioenta | evel
to abut at all tinmes. In this nodification, the saving device 12 can be

om tteghe %Thilr & rERBRIIsHENE ) r 48 ca2bhi b& eKBAR MeNtkig hese caR @hso be
concei ved
case of this constitution, the moving route of the holder
head 2 is different from that of the first embodiment.
As shown in Fig. 3, therefore, the flux feeding unit 6
is positioned in the X-axis direction (as located on the
left side of Fig. 3) of the ball feeding unit 3, and the
solder ball recovery unit 8 is positioned in the Y-axis
direction (as located on the upper side of Fig. 3) of
the ball feeding unit 3.

In either event, the ball inspection unit 7 and the
flux removing unit 9 exist midway of the action route
of the holder head 2 between the ball feeding unit 3 and
the solder ball recovery unit 8, and the flux removing
unit 9 is arranged, even in the constitution of the second
embodiment between the projected/received light senscr
72 acting as the residual ball inspecting means and the
ball feeding unit 3, so that advantages like those of

the first embodiment can be attained. By providing the

projected/received 1light sensor 72 separately as
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a constitution, in which the flux renoving unit 9 has a face to abut
agai nst the holding face 21 of the holder head 2 so that the flux may
be renoved by noving the holding face 21 and the abutting face relative
to each other while the two faces contacting with each other. The third
enbodi mrent of the invention is described wth reference to the

acconp XEE%&‘e{{@‘%Dé‘Pi ﬂrisE%ctt'l% Wl 3hs ”g@‘}'t r DR t@ir% "ﬂ’ﬁg' ment

uses t ting a para G¢ cohduc i Ve unting

apparat u 0 a schematic | a l.Lan vie shomnng
Che ertFRRey o G sbor ST TRRI P RB ke HBbhrdr 801 Bt ¢
enbodrnent % iggg is afront  elevation of the sane. Here, the
descri bt i §nmed it aE&r%‘oneﬁ%% SHWHBE £6%iHee 112 s¢2BnBBdPREMES S oni t t ed
by designating them by the sane reference nunerals. The hol ding face 21
of the hol detThéad Emxodinesked into a mirror surface so that it can

w pe off the adhered flux cleanly with the flux renoving unit 9. The
hol di ng fades 2 tiziatsemboabieshte hbkirsvesimlae hdvanhagdsyedot only
by the mirror surface but also by subjecting 21 it to a water-repellent
treat nentoas @ et ion-t reatwdi chacehel £ liuk neémovali dghainibe shalals ng face
21 need not be especially formed into the mrror surface or the

}N?L)e(r-éep@béeﬂb suifracera Ass shema hB1dihgSfatbBeztir afistae headidrand the
head 2 sc that the flux may be removed by moving the
holding face 21 and the abutting face relative to each
other while the two faces contacting with each other.

The third embodiment of the invention is described
with reference to the accompanying drawings. Like the
first embodiment, the third embodiment uses the solder
ball mounting apparatus as the conductive ball mounting
apparatus. Fig. 5 1s a schematically explanatory top
plan view showing the entirety of the solder ball mounting
apparatus 1 of the third embodiment, and Fig. 6 is a front
elevation of the same. Here, the description of the
components common to the first embodiment is omitted by
designating them by the same reference numerals.

The holding face 21 of the holder head 2 is finished
into a mirror surface so that it can wipe off the adhered
flux cleanly with the flux removing unit 2. The holding

face 21 is also enabled to achieve similar advantages

not only by the mirror surface but also by subjecting
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feeding unit 6 are positioned in the depths of the ball feeding unit 3,
the solder ball recovery unit 8 and the flux renmoving unit 9 across the

wor kpi ece supporting unit 4. The ball inspection unit 7 is arranged
between the solder ball recovery unit 8 and the ball feeding unit 3.
Here, the solder ball recovery unit 8, the ball inspection unit 7 and

the bal] feedin nit 3. ar sequentially . arranged in the_strai ght
novimf%oﬁpeﬁﬁ afﬁé‘ﬁﬁ&ﬁflﬁggJﬁfe%ﬁmﬁﬁgfﬁﬁx rgﬁﬁ%?@"ﬁﬁﬁgaﬁwthere
is formed an _abutting face 8Q, which cones, intqg abutnent against the
hol di ng2F&ce 31 dfS thetHoPdert Hehdther S amPengf £adRe 41 uRecddigited to
the holding face 21. The abutting face 80 is equipped on its surface
with el ®Ens piad labsbppmiade 1@%@ett38§, Iwht ERTcafithéaessi ¢y rEpt aced.
The flux wi ping absorptive sheet 81 is exenplified by a sheet nade of
woven ¥abeire r aromlwbertt fsabrfzcepaper or thin sponge suited for
absorbing the flux. The abutting face 80 is preferred to have a size

substanti al |1ys eqfuaknt Ontihig . 0f, 2RettheahslfdnGidate 2hd The Ifanger
abutting face 80 can wi pe the sooner, because its reciprocating

di stancgeBend htni W Pi H8eapbisnt i Sn8hoLhered ddiethel der theag, 2 and the
flux renmoving unit 9 are <constituted such that both the holding face 21
andtr@eeding unit 3, the solder ball recovery unit 8 and the

flux removing unit 9 across the workpiece supporting unit

4.

The ball inspection unit 7 is arranged between the
solder ball recovery unit 8 and the ball feeding unit
3. Here, the solder ball recovery unit 8, the ball
inspection unit 7 and the ball feeding unit 3 are
sequentially arranged in the straight moving route of
the holder head 2.

On the flux removing unit 9, there is formed an
abutting face 80, which comes into abutment against the
holding face 21 of the holder head 2 to wipe off the flux
adhered to the holding face 21. The abutting face 80 is
equipped on its surface with a flux wiping absorptive
sheet 81, which can be easily replaced. The flux wiping
absorptive sheet 81 is exemplified by a sheet made of
woven fabric, nonwoven fabric, paper or thin sponge

suited for absorbing the flux. The abutting face 80 is

preferred to have a size substantially equal to that of
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abutting face 80 are noved in contact relative to each other thereby to
renove the flux. Moving neans therefor is disposed on either or both
the hol der head 2 and the flux renoving unit 9. The third enbodi nent
uses the X-axis noving device 22 (i.e., the leftward and rightward
novi ng devices in Fig. 5) of the holder head 2. Here, the relative
novenent is not limted to the reciprocations such as reciprocating
transviehedro hkagehes bl .myhigeleggsimgbnstt bng, fand § B amunbiare of

reci procating novenents or turning notions is properly determ ned. The
fl ux wilpéngoalsar ptheeasizeetit8d oéctipe cabat f nng difsicen8e dfout hehd | ux
removing unit 9 slides relative to the holding face 21 so that it needs
means J opikeepidgiohhe sabgaspteedsheet in position. In the third

enbodi nent, in order that the absorptive sheet nmay be Kkept in position

by the slidegha pelaes MLl iAla8d PRY BYuxd ke OWIR gSUfiace yndul ations
of a high friction resistance is arranged in a staggered shape in the

f 1 ux ésﬁg\tim@@htsac%e'%%hﬁo%%hvg '@gdgﬂgrﬁéyeﬁih%ﬁd 43 81.

Mor eover, a suction passage 83 connecte not - shown sucti on

ot cerhsTou PRTESSReLRL D5, BEr o1 L Sk 5 epybo SN aE! it

brought, Rdt (B RS O ot e AL £ELEN MR S5 ANEEn YT RS SHface
is disposed on either or both the holder head 2 and the
flux removing unit 9. The third embodiment uses the
X-axis moving device 22 (i.e., the leftward and rightward
moving devices in Fig. 5) of the holder head 2. Here,
the relative movement is not limited to the
reciprocations such as reciprocating transverse
movements but may be turning motions, and the number of
reciprocating movements or turning motions is properly
determined.

The flux wiping absorptive sheet 81 of the abutting
face 80 of the flux removing unit 9 slides relative to
the holding face 21 so that it needs means for keeping
the absorptive sheet 1in position. In the third
embodiment, in order that the absorptive sheet may be
kept in position by the slide, a porous material 82 having
its rough surface undulations of a high friction

resistance is arranged in a staggered shape in the flux

removing unit 9 below the flux wiping absorptive sheet
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of the porous material 82 and the attraction fromthe side of the
suction passage 83. Mreover, the holding face 21 of the holder head 2
can be cleared of dust by the suction. The actions of the third

enbodi ment are described in the following. First of all, the hol der
head 2 is positioned at the ball feeding unit 3 so that the sol der

ball blown in the ball container 31 is sucked onto the goldln face 21.
Wien t Bé 'sol’deFeRH9T i s2hlHL L AR RATRRIehhE SoreGhaf vetr%e ®noved
to pass above the ball inspection unit 7 thereby to inspect the m ssi ng
or exc8sy - PROVReSYEILHAN Y10, 15f5¢ 1dl pRPIS St W dmh ek @r 7udoes not
i nspect the mssing or excess of the solder ball, the holder head 2
arrivegatasriali §2 @ﬁtﬁmasubsamﬂewifhothﬁh@qmmkpimaéenimboﬁﬂhng uni t
4, and nounts the solder ball. Wth the m ssing or excess, the hol der
head 2aretaunessi Dt hehkaldbsdeeding whide 8, 8 andshabds bagaidih t heusol der
ball after it released. The mssing of the solder ball is discovered

by irrad @Tds(hgtibﬁ b9l dinrg thrace: 2dnafl the i 2daheldders kead Siatakhe ball

inspection unit 7 with the inspection |ight com ng fron1the light
em [1iRg UNd BbrodndnBY.cdalecty 0k {hghk i £t onf a4 epsuct | on

port mssing the solder ball. The excess is dlscovered by arranging

the pr@f&éqg%rEHQHQ%%%igﬂtpﬁ%@%He7@3[” ﬁ@%eover, the holding
face 21 of the holder head 2 can be cleared of dust by
the suction.

The actions of the third embodiment are described
in the following. First of all, the holder head 2 is
positioned at the ball feeding unit 3 so that the solder
ball blown in the ball container 31 is sucked onto the
holding face 21. When the solder ball is held, the holder
head 2 is transversely moved to pass above the ball
inspection unit 7 thereby to inspect the missing or excess
of the solder ball 30.

If the ball inspection unit 7 does not inspect the
missing or excess of the solder ball, the holder head
2 arrives, as it is, on the substrate 25 of the workpiece
supporting unit 4, and mounts the soclder ball. With the
missing or exXcess, the holder head 2 returns to the ball
feeding unit 3, and holds again the solder ball after

it released. The missing of the solder ball is

discovered by irradiating the holding face 21 of the
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novi ng route of the holding face 21, by noving the holder head 2 at the
| evel which is passed just above by the normally held ball w thout
shielding the inspection light, and by inspecting the solder ball 30 at
a lower position. After the ball was nounted, the holder head 2 noves

to above the solder ball recovery unit 8 and then transversely passes

above all _inspe nunit. 7 and the residue of the solder ball is
irwpechéi% % g &b?e?&kﬁmlpﬁ@ﬁcgkﬂgoﬁnﬁﬁ nWhiR Eh€e, the

hol der head 2 |s nnved at the | evel where_the sol der baII nornally hel d
shi el d§ HIReFhépectilon | igtingstseBnthe lind 't efidubing updcovéred, the
hol der head 2 is retracted to the solder ball recovery unit 8 thereby
to di seardbw He trest dngl thal 11dTHe tivokadre hdab® tHawiggcbéen bagpect ed
by passing through the ball inspection unit 7 is noved above the fl ux
renovi mg ssihg9 taved shédedovirwial d t Thler iewgcess ol disg deeee @1 biynt 0
abut ment agai nst the abutting face 80 of the flux renoving unit 9.

Since the dhgxny BRI pradpeE phidve sheel 8l 1nesi aese ®B8okhe 2suhf age of the
abutting 25 face 80, it Is sopped with the flux adhered to the hol di ng

face Z}nodﬂu@dﬁéﬁt%”o flPReRb UG d 3¢ 211 S by Exﬁ‘ﬂ?i’ﬁ?sﬂﬁ $bh el

contact with the flux wi ping absorptive sheet” 81 by fhe X-axis noving

device g #f Lhe ol depoR9ad,g; 8 LAt hLsEan M PE bl Jden§! ¥y adhered

normally held ball without shielding the inspection light,
and by inspecting the solder ball 30 at a lower position.

After the ball was mounted, the holder head 2 moves
to above the solder ball recovery unit 8 and then
transversely passes above the ball inspection unit 7,
and the residue of the solder ball is inspected by the
projected/received light sensor 72. 1In this case, the
holder head 2 is moved at the level where the solder ball
normally held shields the inspection light. As soon as
the residue is discovered, the holder head 2 is retracted
to the solder ball recovery unit 8 thereby to discard
the residual ball.

The holder head 2 having been inspected by passing
through the ball inspection unit 7 is moved above the
flux removing unit 9 and then downward to bring its
holding face 21 into abutment against the abutting face
80 of the flux removing unit 9. Since the flux wiping

absorptive sheet 81 resides on the surface of the abutting
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to the holding face 21, without fail. Since the flux renoving unit 9 is
sucked by the suction device, the dust can be sucked and renoved, even
if adhered to the holding face 21, to the flux w ping absorptive sheet
81. At this time, the abutting face 80 of the flux renmoving unit 9 is
caused to contact with the holding face 21, after no solder ball was

confirned t esiide. As a result, . the.residyal ball is hard]y.pushed
“to recs dd o g5 bR LELNh AR B AAlRiRd AR OBt he
conpressed air_fromthe suctjon port as well as the flux w ping action,
nor eovéRC® he?tl-ux adRer &bt iRe  edgecof MOHESREL i §8GFor t2EanlSe bl own
off and prevented fromentering the suction port at the w ping tine.
Thus, teeardyeaxsedy bes kiedrovigd atorbahtbawi thoudtheng IHatx orwiphadeby to
keep the holding face 21 clean at all tines. Here, the flux is such a
transpabewirptdoied siseed Bekédy i thenmfosst bsembw igasi g vdeteec? 2wodt her or
not the flux 1is adhered to the holder head 2, so that the flux renoval

i's perfofgThd lide eacdabal |samid  Ag: acid ai.pdiaklyahe tfleux hodkler eliead 2
may be cleared, only when adhered, of the 26 flux, if the existence of

1110 ather oo o e tiope M. o000 Mol e

bal | teetiponynhhid: oM st SkERTBy PRVENEEL i1 dd W cBaVERE dust
can be sucked and removed, even if adhered to the holding
face 21, to the flux wiping absorptive sheet 81.

At this time, the abutting face 80 of the flux
removing unit 9 is caused to contact with the holding
face 21, after no solder ball was confirmed to reside.
As a result, the residual ball is hardly pushed into the
suction port. Byactivating the pressure means to inject
the compressed air from the suction port as well as the
flux wiping action, moreover, the flux adhered to the
edge of the suction port can be blown off and prevented
from entering the suction port at the wiping time. Thus,
the flux can be removed at each ball mounting action
thereby to keep the holding face 21 clean at all times.
Here, the flux is such a transparent liquid as to make
it impossible to easily detect whether or not the flux
is adhered to the holder head 2, so that the flux removal

is performed in each ball mounting action. However, the

holder head 2 may be cleared, only when adhered, of the
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stuck to the edge of the suction port can also be blowm off by
activating the pressure neans 27 at a position avoiding the bal

feeding unit 3 thereby to inject the conpressed air fromthe suction
port. (Fourth Enbodi nent) Here, the third enbodi nent is constituted such
that the flux is transferred before the nDunting action to the

bst 25 b transfer head S. th d
There GaPbe chhodiVed o ShREEA ubfonthen WAPEN EROSHAINRE Jeads

noves, after it held the sol der baII, to the flux feeding unit 6 to
adher e 4812 ¢FBL -t o the sol der ball and then to mount the ball on the
substrate 25, as shown in Fig. 7. Here, the first to fourth enbodi nents
are constit difdesuchetdad ehethel débiehd 2 howeblun ahelthi- ddivx
direction and in the Y-axis direction. By fixing the holder head 2 on

t he X- agmsocandgomrtine 9% akhe bpldem thead 2i ghes ttheva dxthenbailng
device 22 or the Y-axis axis noving device 24, however, relative noving

acti onFecdinbeuadnce vedit or hb¥etame! hefowetpenenthe 471 Yhahaivd o ai ned
is: 1. A conductive ball nounting apparatus conprising: a holder head

haV'ngé%é%@tt@ntwgweééémﬁﬂ tReashitdi g paee Lan ckb Ngeap 16uctive

ball; a ball feeding unit for feeding the conductive ball to the hol der

head; off by activating the pressure means 27 at a positicn
avoiding the ball feeding unit 3 thereby to inject the
compressed air from the suction port.

(Fourth Embodiment)

Here, the third embodiment is constituted such that
the flux is transferred before the mounting action to
the substrate 25 by the transfer head 5. As a fourth
embodiment, however, there can be conceived a
constitution, in which the holder head 2 moves, after
it held the solder ball, to the flux feeding unit 6 to
adhere the flux to the solder ball and then to mount the
ball on the substrate 25, as shown in Fig. 7.

Here, the first to fourth embodiments are
constituted such that the holder head 2 moves in the
X-axis direction and in the Y-axis direction. By fixing
the holder head 2 on the X-axis and on the Y-axis or
omitting either the X-axis moving device 22 or the Y-axis

axis moving device 24, however, relative moving actions

can be conceived to move another component.
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a wor kpi ece supporting unit for supporting a workpiece to nount the
conductive ball thereon; and action neans for positioning a positioner
that positions the holder head at the ball feeding unit and at the

wor kpi ece supporting unit, whereby the apparatus nounts the conductive
bail on the workpiece with interposing a flux therebetween, wherein the
apparatus further conprises a flux renover that contacts the holding
face and renoves the flux adhered to the holding face, and wherein the
flux repmeers digindd@nged in a relative action route at the tine when

t he holder head is positioned at the ball feeding unit; wherein the flux
renmover includes a cleaning nenber for wiping off the flux and a nover

that noves the clganj r d wherejin the cl eaning nenber can be
noved by t_heﬂrmvJg%?'é%wg%ﬁﬁaog'ﬁwg%p@ﬁé%&oﬁ"p["r?_@g_cI eani ng nmenber
contacts w thhblder hehdhadinharsudiof godt Rrmeaved Haffihg F4ue foRshekihd e
contact is avoided. 2. The conductive ball nounting apparatus accordi ng

to cl ai ¢Anductivibalsi n t he apparatus further conprises a residual ball

i nspector t mﬁ : : : | .on the
hol di ng facggg?itl ‘ér t &ﬁlg:gér]: %‘%E'ﬁ@%g?@chlb%éﬁt@ﬁmmgﬁgﬁéﬁdﬂkpi ece, and
wher ei n t he 4 voxkpiereoswpdringunih iyedippettingenwbheigasstioduelingtakl 1 nspect or

and the ball .feedi unit. 3. A conductive ball nounting apparatus
conpri st .UCBV%g?'&B%rﬁ%cﬁqﬁgvi ng a suction port formed in a holding face

for sucking #tioRAREANE fof PoBRibhingZBpasitichdr theSsiditbrienhk Hoderfeedidlg t he
conductive ball to the holder héad, a workpiece supporting unit for
suppor t thedadl feedikrpiledandeatitbe mtorkpiece supporting unit, whereby the apparatus
mounts the conductive ball on the workpiece with interposing a flux therebetween,
wherein the apparatus further comprises a flux remover that contacts the
holding face and removes the flux adhered to the holding face, and
wherein the flux remover is arranged in a relative action route at the time
when the holder head is positioned at the ball feeding unit;
wherein the flux remover includes a cleaning member for wiping off the
flux and a mover that moves the cleaning member, and
wherein the cleaning member can be moved by the mover to an acting
position where the cleaning member contacts with the holding face and to a

saved position where the contact is avoided.

2. The conductive ball mounting apparatus according to claim 1,

wherein the apparatus further comprises a residual ball inspector that
ihspects the presence of the conductive ball on the holding face after the
conductive ball is mounted on the workpiece, and

wherein the fiux remover is arranged between the residual ball inspector

and the ball feeding unit.
3. A conductive ball mounting apparatus comprising:

a holder head having a suction port formed in a holding face for sucking a

conductive balt;
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conductive ball thereon; and action neans for a positioner that
positions the holder head at a predeterm ned position, whereby the
conductive ball is nmounted on the workpiece with interposing a flux

t her ebet ween, wherein the apparatus further conprises a flux renover
that renoves the flux adhered to the holding face, and wherein the flux
renmover has an abutting face, against which the holding face of the

hol der head ¢ s jgnto.abutnent. so that .th | di face and the
abutting f&%ﬁ%dwg %@g&%%eé{']'bq fr\?ecqngugté\&g%lr %e&e\r/%kﬂ% bacting with
each ot hera wérkpidte sippariig vt forklippBHRg aGokpReab Wo@terse ding to
claim3, wherein the relative novenents of the abutting face and the

hol di ri@nfldeidveshball thefegis waflse reci procations. 5. The conductive bal |

nmounting a | G e j sing an

absorpti ve%ﬂé@ﬁ%o@qggégfrog?'ﬁé% ﬁllgﬂj %@o%‘#ﬁﬁeagéutq?ﬁé{?ace thereby to
w pe gfrédéteemined>posttion] deeanothetdondubtild batbigmomgedppahat us accor di ng
to clai r’rLS_, further canpri Ir}ﬂ a shift preventer disposed on the
abut t i WYKPigER WY INiGreQin iarfE‘X BESbRBRR N i ve sheet from coming out of
posi tion. i i Bﬂ%,g l o claim
5, furthe}theggn@rtﬁg{é%gggétgﬁwééﬁ ev nlisggggﬁjg\%i% e ngaqwggﬁg%’%%tﬁaebutti ng
face dhot adhereditssivefialdieg$hestantlor preventing the absorptive sheet from

com ng out qf positi.on. 29 8 The copnductive ball ng, i ar at us
accordi ng t ecfglgisthfssﬂ?lx "EROVEL hias Ad aﬁﬂﬁﬁpﬁac‘?’f@@'q% V‘fﬁ‘#ﬁf&@%&ﬁ a mrror
sur f aqac@bf theViRi|@srHeRPEArREs ints BbhEESt, so that the holding face and the

abutting face may be moved relative to each other while contacting with each

other.

4, The conductive ball mounting apparatus according to claim 3,
wherein the relative movements of the abutting face and the holding face are

transverse reciprocations.

5. The conductive ball mounting apparatus according to claim 3,
further comprising an absorptive sheet for absorbing the flux on the abutting face
thereby to wipe off the flux.

B. The conductive ball mounting apparatus according to claim 5,
further comprising a shift preventer disposed on the abutting face for preventing

the absorptive sheet from coming out of position.
7. The conductive ball mounting apparatus according to claim 5,

further comprising a shift preventer provided between the abutting face and the
absorptive sheet for preventing the absorptive sheet from coming out of position.
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9. The conductive ball nounting apparatus according to claim3, further
conprising an injector that injects conpressed air into an internal
space of the holder head. 10. The conductive ball nounting apparatus
according to claiml1, further conprising an injector that injects
conpressed air into an internal space of the holder head. 30

8. The conductive balt mounting apparatus according to claim 3,
wherein the holding face is formed into a mirror surface or a water-repellent
surface.

9. The conductive ball mounting apparatus according to claim 3,
further comprising an injector that injects compressed air into an internal space of
the holder head.

10.  The conductive ball mounting apparatus according to claim 1,
further comprising an injector that injects compressed air into an internal space of
the holder head.
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