CONDUCTI VE BALL MOUNTI NG METHOD, AND APPARATUS THEREFOR This 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 nethod and an apparatus therefor. The conductive
ball rnmounting nethod and apparatus have been developed with a main view to
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BACKGROUND OF 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 developedwith amain view to removing
the flux which is adhered to the holding face, as has
a suction port formed therein, of 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 workpiece such as
a substrate, there has been usually adopted a mounting
method for adhering an adhesive flux to the soldef 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 blown away by the inpact or w nd pressure, by
whi ch 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 holder head. If the flux
is thus adhered to the holding face of the hol der head, a next sol der bal
may be held at a position other than the suction port when it is held by a
sol der ball, K feeding unit. Alt%rnativelg,%the,flux ma be adhered . to a

sol der baiNI$RtEReSSoPFelt iRl §edi Hye IRFE ISP torfattykt%es%@érbeélh s may
stick to each other._ In the flux transfer head, there has been provided a
cl eani ng Bppartdtad ahdes heerodt tRer BRSr Scadedi §AlsdPun hing- Al P601- 7136.
However, the related art has failed to provide a nethod for wiping off the
fl ux adhéred®tbeStiHet sobber THalx malvdiofy heaun @k anbipidrat UBPakdr ef or .
SUMVARY OF THE | NVENTI ON The present invention contenplates to provide a
conduct i wer bal hdnmure $ pgreet hod whidcan dWppasatldse f dpa liedwsvimgshefd,ux
adhered to a holding face, by bringing flux renoving neans for renoving the
flux, afteard they énel 2dberadraumtumg &ce i sncandrbefoore af nexé kkohdeat i ve bal |
is held on a hol der head, into abutnment against the holding face of the
hol der hesasghd herehy 1tlo tpreewantséhethe dust adhered to the flux may

be moved to bring the flux to the holding face 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
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according to a first aspect of the invention, there is
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. In 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
nount i ng apparatus conprising 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 hol der head, a workpiece supporting

unit for supporting a workpiece to nmount the ., conducti yeball therean,
andactioﬁ%bggg fOr 8§?iﬁoﬁﬁh ethkshé?ﬂ%ylﬁéﬁh &t Fﬁ%“%%? lV@edgﬁggunit and
at the workpiece su rtin ni wher eby t he appar.atus nmounts he
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the flux PERifePES £F Tthe KO AGt i Cel adddiiterieiah tihee rukdiBfofasE neans
is arranged in a relative action route at the tine when the holder head is
posi ti onéte Berehé&hisal Tepedingg thmi £1upn fFramf theadpelding fa€s nvention
improved on the fourth aspect, there is provided a conductive bal
mount i ng appar dtrusanwi@rednatbhe dppar aead farnderthe coaphioskso fesibdual bal
i nspecting nmeans for inspecting the presence of the conductive ball on the
hol di ng ffacestafatsare the ccontbet iivevdat i ons nopanbed iorg t he wor Rpueddy

aspect of the invention, there is provided a 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 actionmeans 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
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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 1s adopted in the conductive ball
mounting apparatus.

At first, a conductive ball mounting apparatus
comprises a holder head having a suction port fofmed in
a holding face for sucking a conductive ball, a ball
feedingunit for feeding the conductiveball 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

nd to
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further conprises flux renmoving neans for renoving the flux adhered to the
hol ding face. At third, the flux renoving neans has an abutting face,

agai nst which the holding face of the holder head cones into abutnment, so
that the holding face and the abutting face nay be noved relative to each

other while contacting with each other. In an eighth aspect of the

i nvention inproved on the seventh aspect, there is provided a conductive

ball no i ppar.at LN relative; f _th utting
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of the iqﬁgg£i chﬁﬁ{OVEd on the seventh or eighth aspect, there is

provi ded a conductive "~ ball nounting apparatus, further conprising an
absorptive sheet_for abaorgbng t he flgx on tﬁﬁbabuttin face thﬁreby to
wipe of f the flUx.STFRA ety SSHELLCHE VERL Ay R P BN i raRRAT 8 the  ni nt h
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preventing the _absorptive sheet from com ng out of position. 6 In an
el event h lspectdbrnat FAvERE 4P 1pREvEESh the any of seventh to tenth

aspects, there is provided a conductive ball mounting apparatus, wherein
t he hol di ng At third, the flux removing means has an 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.

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 1is 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 renoving
means for renoving the flux adhered to the holding face is brought into
abut ment agai nst the hol ding face of the holder head thereby to renove the
flux fromholding face. At the time of holding the next conductive ball,
therefore, it ig aR083IRIEHEQ PEGYLRE olENE HRCGUIV ERES RS 1 RIp 8XFE€ESont O
suppress the occurrence of the residual balls, and to prevent the balls
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after 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 remove 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 renmoving neans is pushed onto the residual ball thereby to
push the residual ball into the suction port. According to the fourth
aspect of the invention, the flux removing nmeans is conprised for renoving

the flu
arranged
position

excess,

x adhered to the holding face, and the flux renmoving neans

i's

in the relative action route at the tine when the holder head is
ed at the ball feeding unit. At the tinme of hol ding the next

conducti yee alde & heFREOEEndukE BPPAS A1 US1 62k Bheyaat hbheaichméece of an
can suppress the occurrence of the residual | s and can prevent

the bal | $sf £ A d €EENGe EQ rRAG e GUNSE & Adifoball fE%%P“trl‘l% Wyiqi8g that the

apparatus can realize the nmethod according to the first aspect of ~ the

i nventi op, Rccor@ Dg.tQ the il ag%’?&&b‘if the Laventd opythe %%%' dual
bal | |nspect|ng means i s conprised I nspecting the presence t he
conduct i yg hal ), ng&rmwm% kacs aterihe.and, o the Tauypg,action,
and wherein the I refovi ng “neans Frange etween t residual bal

i nspecti e baII edln efore, .the residual bal
canpbe dgg&gs%ggﬁfﬁ Y E 8pH§?ore ?h%g?ﬁg% ngﬁglﬁgPi 50 E&eby°to reduce
the dan
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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 1is arranged in the relative action route at the
time when the holder head 1is 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 ball inspecting means 1s 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



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

t he saved position where the contact is avoided. Therefore, the danger that
the holder head collides with the flux renmoving neans when the hol der head
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whil e contacti h_each ot her T erefo i possible to reliably
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According to the eighth as ect of the invention, the relative npvenents of

the abut t{iRipdcet d:l't?]ef R8I @Ry HEkn dr Bemshs vaRse theri proRaiPchs. As a
resul t,
member can be moved by the moving means to the acting

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
remove the flux adhered to the holding face, to prevent
the occurrence of an excess Dball, 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, nore
reliably. According to the tenth aspect of the invention, the shift

preventing nea i j sposed t he tt] c f ptevent. t he
absorptive shegfs'c rsroc?%%@m%%g tg{}? %?gﬁgglsiét%gﬁg%T%efr e o?e?%&ﬁgq%gggr‘ bent

sheet can,be firm.y. fixed a ti f the relative novenenis,thereby to
renove tﬁgeflﬁﬁlr?&rlever emoabﬁlﬁy?}lg%co?g?ﬁglet oagﬁlg%ejlré%e%t C%sﬁ‘élc({ B t he

i nventi on, (%ﬂg hﬁ%diq% face is formed into the mrror surface or_ the

wat of - r eBEI LI Suff £ 8B © THEAPPIE o T TRRBYEG L WAST |y 8nd Fof PABIy. BRI EF
DESCRI PTI.ON, OF THE DRAW NGS Fi 1 s a schematically explanatory top plan
View showi h3 TRETeN?iGRRYEOE BOECF HEK BAFP VHSheRT Sk HARO 1P Gccor di ng
to a first enbodinent; Fig. 2 is an explanatory front el evation of the sang;
Fig. 3 i&he schéfatically explanatory top plan view

According to the ninth aspect 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



showi ng the entirety of a second enbodi nent of the solder ball nounting
apparatus; Fig. 4 is an explanatory view showi ng relations anong a hol der
head, vacuum neans and pressure neans; Fig. 5is 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 evation of the sane; Fig. 7 is a schematically explanatory top plan view

show ng t cfﬁglgt% of afL(_)grtt @Hﬁy segE@t of the solder ball nounting

apparatus i% a parti i'énal explanatory view of a flux
renovi ng portlg A LED DES}C{:RI PTI -Ir%H BE D$EIVBCDI S (First
Enbodi nent) A P Pst entl)Sdl nt Bflatrhae PhyentiOhti § ' destr 1 BEd °wi tHCref erence
to the acconpanying drawi ngs. The first enbodi nent uses a sol der ball

mount i ng > ratus as the conductive ball nounting apparatus. Fig. 1 is a

11 schematical |y ex Ianator top plan view showing the entjrety of a solder
bal | nounti ng géﬁa ths 4,8 ﬁmﬁltdcalz Yse%p\lr"‘&r"f‘tt%ﬂévta‘?li’&l%fl YheWsanme. The

sol der ball npunti ng apgarat us 1 is constituted to include: a holder head 2
for suckiShPWwhadHorgigiytarety of a second embodiment of the solder

ball 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 is an exXxplanatory front elevation of the
same;

Fig. 7 is 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 1is a

11



sol der ball 30 by vacuum a ball feeding unit 3 for reserving the sol der
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 ball inspection unit 7 acting as
ball inspecting neans for inspecting the ball held on a holding face 21 of

toci ual S GRd et o0 Sy DA cERAPLEDE B Rl b Obu [ EROUEHDILEE | s

9 f f hol d
hoad 2. ERTTEEKes dhabutsr BRI ﬁ%ﬁﬁaﬁﬁﬁcg%f%rﬂgtugc&uc BB 35 120 T or
attracti the S Ider a dlrec to a gredeternlned position in the

| ower face thefedf so aseyggl and¥ﬁghf% sol der ball 30 and to nount
the solder ball 30 o trate 25. To the hol de head t he ot her
hand, there aré YRR ee]ak\)a;]cﬁﬁ‘}ﬁu%éﬁg 3BPEgTa BRI |lr?gC8%EhEH19F6ithe

i nt ernal space of . the holder head 2 and_ pressure neans 27 (gas supplying 12
means) fdi° abpFyie§ a PoRPLIAFEF predsure TF t AEGXHET nald J9a@1BP ©he hol der
head 2. The vacuum neans 26 sucks and hol ds _the solder ball 30, and the
pressur e Sfekdgr2Pathj 80t L ¥oNFHEEIRd @ rPes lr ef eadénoheuB it idbntaft er t he

sol der ball 30 was nobunted. In the invention, noreover,
reserving the solder balls 30 in multiplicity; a

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 inspectionunit 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
to a predetermined position in the lower face thereof
so as to suck and hold the solder ball 30 and to mount
the solder ball 30 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 perfornmed through the suction port 20 of the hol der
head 2 either while the flux is being renoved fromthe holding face 21 or
before a next conductive ball is held on the holder head 2 after the
removal . The hol der head 2 is equipped with: an X-axis noving device 22
(i.e., anving device in the leftward and rightward directions of Fig. 1)
; a Y-axis noving device 24 (i.e., a noving device in the upward and
downwar d j tkgns Ri g, ; - gXi i.ng dev| ting as a
lifting 35%#2%90¥8thSE%gPGErg#%éagggtig%%?%¢%%%P¥F ?ﬁ%%ﬁgfgéﬁg 52%12 can
nove in t -axls . directi [ Y-axis _di [ pwar.d _and
s%%]%% XS 14lid %éi?@ghge}% 2%? f‘f&g qud;ltﬁ?rheﬁggn@%éj YALd s

downwar d. novenents o hea axl s novi ng devi ce

s d. “fHE rovemEnts | ad 27y the'x"ax ]
iphar 0 nEVERENT_BF ERE BATCTBCRRRG 0 £7F hE HpASFd hd GBMRaTa

novenents for the ball suction, the upward nDKenent of a 0-%urn%ﬁg st age
41, the 1GVRT HSaR@mRREIRETE Aovefents 5 S € el 8cPHGT 1 dbihe T bal I',
t he novenent to the_ball inspection unit 7, 13 novenent to the sol der bal

recovery Stid4e 8 Ra4 Lt AR WABVRABAL Qb t N filk IRERBREAG LN TR OYRE /wor kpi ece
supporting unit 4 conprises the O-turning]stage 41 for positionin% and
pl aci ng e FdstPaeetimnn g if EROTRE S A UBAI £h30 SiUC hboRt ear

20 of the holder head 2 either while the flux 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 O-turning 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 O-turning stage
41. Here, the substrate 25 having nmounted the solder ball 30 is discharged
by a discharge conveyor 15. The nenbers, which are positioned in the depths

f th I i L 3 h d ' 8 th
vor kpi ecBCRENTi 1y uRPE 4 ORre T e T et ed Ve RaSd R EY TP S F g e

flux to th ubsirate 25 nd the flux feeding, unit 6 for feeding the fl ux
to the P?gﬁ%?%E%hgédté*éR%?%?e%ggmﬁﬁﬁ%gaPngf'g%Signates a squeezee for

h i zing the fl f the flux feedi, it 6. Incidentally, the fl
{ranster head SiFe SPEE kil pgtibP TS The bl i hBRAS - o Eh FRE X ax s

noving device 22, the Z-axis npving device 23 and the Y-axis noving device
24, so t PtiRRiIPGUxSES IS afdf ef PED RBSERd O Kpiddt® BfaF &nBhetRBI der bal |
30 is mounted. 14 Nuneral 31 designates a ball_ container acting as the bal

feedi ng SMRSBLahRd 4he PUNERAICTE Hesi §RHERT PRE lsol Yet ShAAUTeRBvery unit.
The ball inspection unit 7 and the flux renoving unit 9 are arranged

bet ween #ltea Bokdertdyaninedcpoeny ot SThad®titelitral hgfeedgrgdlintan
turn in the ® direction. The substrate 25 is conveyed
onto the O®-turning stage 41 by a workpiece feeding
conveyor 13 and a stage conveyor 14 so that it 1is
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 hall inspection unit 7, the
flux renmoving unit 9 and the ball feeding unit 3 are sequentially arranged
in the straight noving route of the holder head 2. The ball inspection unit
7 is equipped with a light emtting unit 71 and a projected/received |ight
sensor 72. The light emtting unit 71 irradiates the holding face 21 of
the holder head 2 with an inspection light so that the light to go into the

[ nsi de of the Bekder) head 2 Jrom.the sioblen Roft 20ysslng {pe,sol der

ball 30 may be ected to distover the so ing the

hol der Bgﬁde g%éilt *}E‘eéﬂ’x‘?hi ! idicé‘ 4S Dassathel H%Enﬁ%{’é’%esb}ﬁetéﬁﬁ%ﬁgﬁgg'r' y held

sol der W thout " s ing the inspection ght, on't hand,
the projected/, receiv | igh r. /2 aryanged.in_the nmoving. _route of
t he hol ditﬁlge gocleé(iie?%gge% g"%’ﬁﬁliﬁlgt a{rflﬁo}gla ilognlS V\?e(ftjfﬂgnuf‘ﬁg hol der
head 2 thereby to diLscover the exces all. After the ball was unt ed,
m)reoverfji at“ri% o ti?édf?&@e‘fjvré% ‘Ilflé%t %sé‘r{seoral?ﬁapgegl gc?tc"é%gadggteo act as
residual ball inspecting nmeans by ppving the 15 holder _head 2 at the |evel
where t hé %Ergﬁgfq %%CONGFﬁhPLQlHe@dE§H@eFé§ gﬁhl}ngﬁégﬁﬂbh PRgikt . The
flux removing unit 9 is constituted to include a cleaning nenber 10 nmade of
nonwoven 3-abr 18X6r spBRgeSCIBEIWIRR hy FAICPHEIM Uk adheted the thhalRol di ng
face 21,

inspection unit 7, the flux removing unit 9 and the ball

feeding unit 3 are sequentially arranged in the straight
moving route of the holder head 2.

The ball inspection unit 7 is equipped with a 1ight
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 1light
so that the light to 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 thé 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 abutnent
to wipe off the holding face 21, and a saved position. The cl eani ng nenber
10 is nade larger than the width, as taken in a direction to intersect
with the relative noving direction of the holder head 2, of the holding
face 21. The avoidance of the contact between the holding face 21 and the
cl eani ng

nber .10 can be _caused. not .only by the savi actio f. the flux
r enovi ng}lﬂqf € ﬁ’uetaél rséo dh t% € st & S ‘fﬁsrehd?ggr %Oej;(ge’é Eﬂ?@av?’r?g t he
hol der head 2 upward. %he actions_of the first emhadinent are described in
the foll d}/ﬁ%?f@iyr feld ahteldie be‘FdéPslPeeéat-‘?Oqul@J‘sﬁti oned at the ball
feeding unit 3 so that the solder ball 30 blown in the ball container 31 is
sucked onto tHA@SdI R FREEIPE Weh T HeS SoPHEF 15 tedob ¢ st hetBde t he
hol der head 2 is_transverselﬁ noved to pass above the ball inspection unit
7 thereby? t9l ¢ABPEG RIBPATsIOnGadn @kcBedvsivehelfabirdet Mal $P8DIEAt this
time, the cylinder 11 acts to save the cl eaning nenber 10 so that 16 the
hol der heaelr 2Ry ngow idr dph e hel ysl dehesdd Bo hbedhoildicont hecewltlh t he
cl eaning nmenber 10 of the flux renoving unit 9. Wen the ball inspection
unit 7 doesdnat siansipegt detviiecan 53i agtarvaikedsd ywfa thwlsoldder bal £030, the
hol der
moving between an acting position, at which the cleaning
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 9 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 is
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
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head 2 arrives, as it is, on the substrate 25 of the workpiece supporting

unit 4,
hol der h
sol der

and nounts the solder ball 30. Wth the m ssing or excess,

t he

ead 2 returns to the ball feeding unit 3, and hol ds again the

ball 30 after it released. The m ssing of the sol der bal

30 is

di scovered by irradiating the holding face 21 of the holder head 2 at the

ball ins
emtting
20 m ssi

pection unit 7 with the inspection light comng fromthe

ng the so exces

i ght

At Thapg PRy, S5hacting UlelTah, Lo ealeryfom e suet [ on por

I'scovered by arrangi ng

the projected/r ceived.lﬁgh nSensar 72 in_th nvvigﬁ rﬁytghof %Te hol di ng
i O i %

face 21,

lnoycﬁftl)1 ian%tt e thoI er head 22 at9t e 18vel Sasse

j ust

above by the nornal%¥ held ball w thout shielding the inspection |ight,

by i nspectS™y’tHe S

nount ed,

proj ect ed/ r ecef&Ed W@@h?aiéngﬁ?SEQPﬁH?ﬁrﬁgléaéé,
noved at the |evel where the solder ball 30 nornallé hel d 17 shields the
i nspecti ¢h'¢ ihES1RY 9308 %=L e heC febhGuédlde i Reddesd

Her’bal | 30 at a | ower position. After the ba

the residue of th sol der ball 30 is inifected by the

[l was

e ROItdem PREET2 is

and

d, thr Mol 6 head 2

is retracted to the solder ball recovery unit 8 so that the holder head 2
hrgdve alyovevehe B | 1fedd@imngednitthes sBbeénrdiei A§ the thesi dual
ball. Since the flux renoving unit 9 is

may not

workpiece supporting unit 4, and mounts the solder ball
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. Themissingof 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 1ight to enter from the suction port
20 missing the solder ball 30. The exXcess 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
proj ected/received light sensor 72 of the ball inspection wunit 7, into
contact with the cleaning nenber 10 of the flux removing unit 9
sequentially fromthe inspection-ended portion in a state that the hol ding
face 21 does not hold the residual ball. When the residual ball is then

det ect ed,_.t he % n t .g | der . head , 2 to the q§$ f eedi unit 3 is
stopped,%ﬁﬁf%ﬁg ﬁg?d%P%Eﬁéggl gig§ ggracﬁﬁj%%$ He® so %é?e%gﬁp%ré%overy
unit 8. |t is, therefaore, sib$e t.0 preven% t he sol der,.ball 0 _havi ng
the f 1 ux e BaT Eier G018 AOri f Al FRG &t'the® £|alce§%‘§d‘i%gt%%i§°%ge/&fter the
bal | was _ nounted, the cleaning nember %0 i s at %he cti state, in which
the cl eafifig TERGEY SR WA~ br Bugi , CRF | BPEnd i dbr PRES 2 TRYbBPg moved
toward the ball feediﬁﬁlunit 3, into contact with the holding face 21
t hereby FwHe BREY eiPathe § Wy9n8rdithg® warée2Rol4iRg; §hei e, the
cl eani ng nenber 10 is _brought 18 into contact with the holding face 21 after
the absek&sidrathebpédi-dualS Fotderthal If BoxnwaBeBENiNTTredRiso that S t he
residual ball is not pushed into the suction port 20. Not only by the flux
W pi ng actiangad @dbapgntacievihingoahé preseace issansn2t to i Apect the
conpressed

holding face 21 of the holder head 2 comes, while passing

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 time. Thus, in the noving
route of the holder head 2 to nove toward the ball feeding wunit 3, the

cl eaning menber 10 of the flux renmoving unit 9 is disposed to abut agai nst
the noving hol ding face 21. Therefore the flux can be rennved in each bal

nounting .action tE b h0|dl fa 2% ean and no
i | ondib T RouR g o M T TRRAP LIRS Eep € hed FLEE %%erased
After the ghm the n fthefh tthe clenln neMm t he
hol der dcg E]oe?stld%\géﬂj gﬁgldedél}P E g’ afi €3 %\ mfgﬁl's %9 nk alrrovvever
t he qux havi ng .stuck to_the edge of the suctlon port 20 can also  be bl own
of f by adth%affpd e p%ééurlé rfb%spwho&dalnﬁesuft%nsa%wmgpeﬁé bal |
feeding unit 3 thereb %?Ct the conpressed air fromthe suction port
20. (Secddhd ENP&di o V) 1Héré et hel Rir stikbediaehions kvhseiltin eBYsuch that
19 the flux is transferred before the mounting action to the substrate 25
by the trafsicetheadt8e B es ssavong arsrifolitivenn j ewwdver comyeres sad be
conceived a constitution, in which the holder head 2 noves, after it held
t he sol deritbditoBOtheosthEifdupdmedihg mmr¢oB8er, the flux adhered

to the edge of the suction port 20 can be blown 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 nount 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
enbodi nent. 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

posi ti Onecgﬁ' n;ieﬁ'g. Y-axi éangi_fre%té'&nﬁg%ﬂ&ceﬁsdﬁgmbﬁaﬁfnyp%%t sodecef Fig. 3)

of the b edi ng unit I'n either event, 't nspection unit 7 and

the flux,re | i exi sty dway. .o e tion royte _ o hol der

head 2 béthm%gﬁx%%gr%% ?ge)cffi}agt%i }te@fnagnfdégt ﬁ%%sc%)l gér %%I 2 rge%%gglrdy unit 8,

and the fl ux renoving nit 9 is arranged, even i.n the constitq}ion of the
65# G g& g

second & MR Set wlEN THRT pr oj BeT L8/ r ecdlivedP fi gi°LEReSEY 72%ct i ng as
the residual bal|l .i.nspecting.neans_and.the ball feeding unit 3, so that
advantag&§Q§?bLPﬁ6§§Rbflnt%@%$ﬁs¥ggm&éh%%ﬁt Eﬁﬁfbg ﬁgyﬁﬁﬂxﬁféﬁrproviding
the projected/received |ight sensar 72 separately as 20 excessive bal
inspectiﬁ§5ﬁﬁéﬁg,tﬁﬁré6VE?grtﬁéﬁg1éﬁ%inBO Egﬁbé?“{E gﬁﬁQﬁP%ﬁW%hta6level to
abut at all times. In this nodification, the_saving device 12 can be

oni tted. T TRNYE ErfoRifeit )t AL e 137 FdeerpRdilmeAtangher enchp BPYB the

concei ved .
the ball on the substrate 25, as shown in Fig. 3. 1In the

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 sensor
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 nmay 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 nent of the invention is described wth reference to the acconpanying
drawi ngs. Like the first enbodinent, the third enbodi nent uses the sol der

pall moult) o, 2pparahys s CQQHQUﬁFia\th,b%drggue&i,n%eaeaaerﬁygg Fig 5

is a schenmatically explanatory top~ plan Vview show ng the entire of the

sol der ball hn appa f i diiment,,. and Fi 6is a
front e §$§¥?§2£%fg?ﬂeggahg&%%b%%gf?hgfdégcéggﬁrgﬁ 8g%t%€1%%%hpog8nts
common to.the first.enhadiment. is_om.tted, by. designati t hem by .t he sane
referencgmﬁﬁ@W% %%lfgiaﬁﬁﬂiﬁﬁefgéglfﬁ(ﬁe¥h8eh dg?nhggdofﬁEF¥?nished
into a mrror iﬁ f.ac ﬁothat it, can wi pe off the adhered flux cleanly with
the flux renovi é tEBPOPAMaT i ling face 21 is al so enabled to achi eve
sim | ar advant ages ot only by the mrror surface_but_ also by subjecting 21
it to a water-fépélF ﬁFqn%ﬁh%%hFe§§'atﬂﬁ?%nQ?Pe%%éﬁ P&ceonGe i ¥efat ur al
that the holding face 21 need not = be especially fornmed into the mrror
surface @ GRS thdUdlqpelPemttisth f RBE TASUEhERMAR I gung t theh@fansf er

head 5 and the fl ux
a face to abut against the holding face 21 of the holder

head 2 so 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 is 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 9. The holding
face 21 is also enabled to achieve similar advantages

not only by the mirror surface but also by subjecting

21



f eedi ng

wor kpi ec
the sol
solder b
f eedi ng

t he hold
face 80,
hol der h
abutting
sheet 81
is exenp
thin spo
preferre
21. The

reci proc
2 and th
face 21

unit 6 are positioned in the depths of the ball feeding unit 3,
sol der ball recovery unit 8 and the flux renoving unit 9 across the
e supporting unit 4. The ball inspection unit 7 is arranged between

der ball recovery unit 8 and the ball feeding unit 3. Here,

all recovery unit 8, the ball inspection unit 7 and the bal
unit 3 are sequentially arranged in the straight noving route of

t he

t he

e N80, 24, QL L IEc bl JRIOVENG UiLE 9o o NErgo kg charnied, gg abutting

as
conmes I nto abutnment against the hol ding

t he

Wt Lot pe Aledien T EuX e ad0eTRE 1A dhe DeLabna Jace ghy The
equi pped T &°FF

face 80 Is onits surface W

ux “wi pi hg absorptive

repl aced. .The_f.l ux w pin absaorptive sheet 81
hoRHBVEH Fabit o1

which can easi |
R 88 Pey e LRyt bR Ty sh'Y aBrrce AT abrt ¢
8%$EESUited f.or absorhing the flux. The abutting face 80 is

Paper or

hab&Pg 1SSt stbEtantSal Iy equal to that of 22 the hol ding face

| arger _abutting face 80 can w pe the sooner, because it
at1 ng AESERRUE ot Fifle Swi By ST DheF el SHOF Pord.

t#ﬁefiBﬁder head

e flux renmoving unit 9 are, constjtuted such that both the _hol ding

Ffedhey unit are positioned in the depths of the ball
feeding 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 facé 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 renmoving unit 9. The third enbodi nent uses the
X-axis nmoving device 22 (i.e., the leftward and rightward noving devices in
Fig. 5) of the holder head 2. Here, the relative novenent is not limted to
the reciprocations such as reciprocating transverse novenents but nay be

turning mgtd %%Srd%é’ %(fe%;}r%n?ga?g%hlélfegggrf%ggtqgl \gegg%toscghe‘tg% i ng

notions is proper e UxX W ping absorptive's 1 of the

abutting .face f e flux renoving unit sljdes_relativ o, .the
hol di ng Fﬁ%% aggggfh%%”%%uggeégsnégﬁ%l EPcﬁggﬁ}%gg§Fﬁ§I5%%or%%iGgesheet in

position. .In the_third enbogi n%i én order that the absorptive sheet may
be kept WP PoEi BE5A WY 1 he EPEdE % por ous naterial 82 having its rough

surface undul at i on f.a hjgh friction resjstance is arranged in a
st agger ed shapghﬁ;aéig?Fu&gaﬁeﬁnﬁqﬂ;ﬁhﬁtgguﬁe¥8W9ﬂﬁP$I%§ Wi pi Age
absorptive sheet 23 81. Moreover, a suction passage 83 connected to the

not - shows WLz 1 bH L@l itech st 8 tibgidR el BehoW FHed pbrsds 2 i &Res2 as to

contact with the porous material 82. As a result, the absorptive sheet 81
i s not breduyhtingt fagte pdlidrenmey adel Br Fonitetal Fesprdtidiret@feRRE surface

other thereby to remove the flux. Moving means therefor
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 in 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. Moreover, the holding face 21 of the holder head 2 can be
cl eared of dust by the suction. The actions of the third enbodi nent are

described in the followng. First of all, the holder head 2 is positioned
at the ball feeding unit 3 so that the solder ball blown in the bal
container 31 is sucked onto the holding face 21. Wen the solder ball is

el d, the, hol dep. igacl 2 s Lransysr sely mneda o ase. abawe e al

ereby to i Aspect Rhg M~Sssi hg Or exc s%d J?Dtﬁe sol der
ball 30. If Ihg bal |_ i spec&%on.unit 7_does _not i$3§?ft tte m ssing or
excess of*%he® 8'Ger Wi 19" tHeY hoFdeP RBal’ S2aTT ves, ©4st it ¥4 %87 the
substrate 25 of the workpjece upporti nit 4, and nmoynts, the_sol der
bal | . Wt"r?ft%laﬁi 32 f° o?0e9883§,°pft HEL b Gve RSHOYS, @F&rerfél?g BRe bal
feeding unit 3, and h°'§f again the solder ball after it released. The
i ssing ofS the $dRdEr BRI FRSCBPSLHFerEtP BY Phradi BOthE tHeIREI Aty face 21
of the 24 holder head 2 at the ball inspection unit 7 with the _inspection
light cofh@asbhicmey gfe &itethghad redistang oy ddthrtswgfase 1ight to
enter fromthe suction port mssing the solder ball. The excess is
di scover etf blyh eapariji Hgneke pra} e@ged’/an etbpvedityptisansfiorom2the t he

side of the suction passage 83. Moreover, 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 1is
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 1is transversely moved to pass above the ball
inspection unit 7 thereby to inspect themissing 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 i1t is, on the substrate 25 cf the workpiece
supporting unit 4, and mounts the solder ball. With the
missing or excess, 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 1is

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

| ower position. After the ball was nounted, the holder head 2 noves 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 r o ed/ recei,ved | jight .sensot _72. .t hi s case e _, hgl der head 2
IS nnved%ﬁﬂfﬁé %gﬂﬁ ahékatﬁg QﬁzérEB&ﬁeéﬁ%§ﬁaﬁ%ﬁ?eﬁJ%5ﬁ%|géﬁrm

i nspectian Iigh%“ ASJ%p n_as t he §65idE% i;idiggovereg nthe h%lqﬁr head 2

i s retractet o tHe sol Yer"VatP9ret&¥e yeu i@*ﬁ fﬂ%%% % fo'liitscard the
residual ball. The holder head.2 having been inspected b assin t hr ough
he barl 3 EEe AR EahiEor Che hatl Sose afe LTty RENF R CEnPEZS and. Lhen
downward to bring  its holding face 21 into abutnent agai nst the abutting
face 80%ﬁ5§hEgH§B@r@ﬂgﬁgﬁfhﬁii'9.T§%uﬁﬁ?ﬁé%l%& QﬁﬁQQfeﬁﬁgoHﬁive
sheet 81 resides on the surface of the abutting 25 face 80, it is sopped
with the FILAN ARG ¢ a @ EMee RSP/ FFEFat¥es 1 IGh RFEFEA, /€héDhdbd ng face
21 is transversely slid in contact with the flux wi ping absorptive sheet
81 by t h&woX brPsrabvieng fdehiecko22igig figree Kol ddry Aedi Rdsbhenae lide rcan wi pe

of f the flux adhered
head 2 at the level which is passed just above by the

normally heldball 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 tinme, the abutting face 80 of the flux renoving unit 9 is caused to
contact with the holding face 21, after no solder ball was confirnmed to
reside. As aresult, the residual ball is hardly pushed into the suction

port. By Actd v ing Ti@erc,nga%t%ﬁg% o i teq | N8l e r L BE SAMPL %&fg%gigh L;Om

the suction port’ as wel UX W ping action, noreover,

adhered t e dge of._t he I por an | ff. an reyent ed
from enté‘falén% t%g'suct ilgn paoci#f%%ggﬁe V\%%ﬁgngh?ﬁr#\;l.g%ugécet th?I u%gcan be
renoved at__each ball, nmounting action . thereb 0 ep the holding face 21

cl ean at %ﬁalnﬂ’%g.el)f—lers&l?helm u&o?gagﬁchwéttthr aﬁglpegr elJr:]Iu’fi qvﬂjraggg to make
it inpossible tp.easily detect whether or not the flux, is adhered to the
hol der h&ﬂf%ﬁpg6W9uﬁg?ﬁg %&»P¥e Fak~ 3% pelPord fRVésth gélpﬁnnmting
action. However, the hqlder head 2 nay be cl eared, onkﬁ_mhen adhered, of
the 26 fliie BFLdee R&pdte Wt i Pak vadherd i el utiatdeeeqd After
the end of the wiping of the flux at the flux renoving unit 9, the hol der
head 2 gde¢s tofab® iherBalfece eeli nyidhaus. LAl khi Singe, Howelbébx the flux

havi ng
removing unit 9 is sucked by the suction device, the 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
suctionport. 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 sﬁction.port at the wiping time. Thus,
the flux can be removed at each ball mounting éction
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 blown off by activating
the pressure neans 27 at a position avoiding the ball feeding unit 3
thereby to inject the conpressed air fromthe suction port. (Fourth

Enbodi ment) Here, the third enbodinent is constituted such that the flux is
transferred before the nounting action to the substrate 25 by the transfer
head 5. As a fourth enbodinent, however, there can be conceived a

constitutd i n. whi t . he 2 ve ft i.t. hel he sol der

bal |, to THEt | pesots nrg‘}%‘u%’%ggeteo B8 PliBYEhud]  Shneled el 180 1o

t hen t0|q%gg%kgg ball on the substrate 25, as shown in Fig. 7. Here, the
our

first to enbodi nents are constituted such that the hol der head 2
noves in the -axis direction_.a in.the Y-axi,s direction. Lxing the
hol der head 2 Yie *%%x‘?%da% gﬁetﬂép\%-na%(i gf(otfne ofn‘f‘tlf(i ?18 1éﬁ%h%:’mlxhe X- axi s
novi ng device 22 or_the Y-axis _axis Vi n evi ce %%, however, relative
movi ng adtSBRE ait e chnc %e%oﬁgeﬁggﬁe%ﬂo?h%?eéo 8ﬁ€ﬁ¥ét5? Qﬂif 1S
CLAIMED I S: 1, A conductive ball nounting nethod conprising: . holding a

conduct i V&€ DA P9H thol di ff FAdzeSof 18 /hdiUe? VREad LR ¥ e vRey

conductive ball froma suction port fornmed in the holding face; and
stuck to the edge of the suction port 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.

(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
axXis moving device 24, however, relative moving actions

can be conceived to move another component.
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mounting the held conductive ball on a workpiece wth interposing a flux

t her ebet ween, wherein, after the end of the nounting the held conductive
ball and before a next holding the conductive ball, the nmethod further
conprises: abutting flux renoving neans with the hol ding face; and renoving
the flux fromthe holding face by the flux renoving neans. 2. The conductive
ball rnmounting nethod according to claim1, further conprising injecting a

conpress%ﬂuggs Sf %@fﬁfbsf tion port while the renmoving the flux from the
Facer~%f—§#mr1xﬁﬁhﬁ$;'

hol di ng ve ball nounting nethod according to claima1,
further conprising injecting.a ressed ga %ro he suct.ion port after
t he renn%]m)tﬁe%ﬁ%éﬁ ?%%etﬂﬁfﬁg¥8P§§ %@eﬁgﬁ qégéﬁepfﬁél&gG hol di ng t he
conductive balb'l%g'4' The conductive quL nountiqgl t hod according to
claim1, furth8PLEGHpYi & F@ATEpeeYEnyate BRededt®! 3t 1% Hé Condbcfi ve bal |
| eft on the hol di ng face be%gre tHe renpvi ng the ihu from the hol ding
face. S. RI7H ‘Egﬁ?ebﬁaﬁlf‘c et FR§ %BBED%%VE 'sfﬁal.“ aFHof 48P head
having a suction port fornmed in _a . holding face for sucking a conductive
bal | 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.

2. The conductive ball mounting method according to
claim 1, further comprising injecting a compressed gas
from the suction port while the removing the flux from

the holding face.

3. The conductive ball mounting method according to
claim 1, further comprising injecting a compressed gas
from the suction port after the removing the flux from
the holding face and before the next holding the

conductive ball.
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a ball feeding unit for feeding the conductive ball to the hol der head; a
wor kpi ece supporting unit for supporting a workpiece to nount the
conductive ball thereon; and action nmeans for positioning the hol der head
at the ball feeding unit and at the workpiece supporting unit, whereby the
apparatus nmounts the conductive ball on the workpiece with interposing a
flux therebetween, wherein the apparatus further conprises flux renoving
means for renoving the flux adhered to the holding face, and wherein the
flux renoving neans is arranged in a relative action route at the tinme when

the hol dgr heagyd s Sa<?88htc't(?ﬂzeed @51%“%&%# %egl%gglgcc rdfgcpductive

bal | nDuntlng appar at us accordlng 9to cC erern e apparat us
further rls S reS| ual rf 1S ecgln% neans gk i ns ectlgg ge
presence coﬁf |VeC83ﬁ on The' s ?@l?gc & £ %%% onduct i ve
ball is nted n t he e and wher he fl r eno ns i s
arranlged ue[ weh utctjfe“fee gii fSgltl opngﬁleecﬁ?%béﬁﬁgngl%ﬁd% gl It eed: ng

unit. 7. The c nductlve all mountin aratus accordin to claimb,
removgng fPux from th p&Jlng face. g

5. A 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.

6. The conductive ball mounting apparatus according
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wherein the flux renoving neans includes a cleaning nenber for w ping off
the flux and novi ng neans, and wherein the cleaning nenber can be noved by
the noving nmeans to an acting position where the cleaning nenber contacts
with the holding face and to a saved position where the contact is avoided.
8. A conductive ball nounting apparatus conprising: a holder head having a
suction port fornmed in a holding face for sucking a conductive ball; a bal
feeding unit.fgr feeding the conductive ball to the holder head; a

wor kpi ece supporting unit for supporting a workpiece to nount the

conductive bal I, heCeqn:c,and, 30.36on FERRR 01 BRBLL AN g Lhg ol der head

at a predeterm ned position, e con ive I's “nounted on the
wor kpi ec jth. interposing a flu t her ebet ween,, wherein the a rat us
furtper bt i SREPRCR 1 f hEoT gt REaPG Pa T EHBvE NG K RESFIRE Sneretl to t he
hol di ng face,, and wherejn the fluyx novi nmea has .an abutting face,

agai nst VIFERUEHE FoRA iy TAcE B0 hA-RA dec hadd Tondhe GPROUShdtifont . so

that the holding face and the abutting face nmaybe noved rel ative to each
ot her whi?2lioatadtItytedi O dhth YPR&pLiece, and

wherein the flux removing means is arranged between
the residual ball inspecting means and the ball feeding

unit.

7. The conductive ball mounting apparatus according
to claim 5,
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.

8. A 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
fto the holder head;

a. workpiece supporting wunit for supporting a

workpiece to mount the conductive ball thereon; and
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9. The conductive ball nounting apparatus according to claim8, wherein the
rel ati ve novenents of the abutting face and the holding face are transverse
reci procations. 10. The conductive ball nounting apparatus according to
claim8, further conprising an absorptive sheet for absorbing the flux on
the abutting face thereby to wpe off the flux. 11. The conductive bal
nounti ng apparatus according to claim 10, further conprising shift

prevent ing: means, . i sgsed o 4, %&lor}gnﬁacggfeo PIEYETELOY the 31

absorptive shee romcom ng ou p05|t|on e conduc |ve

Tount | ng APearaLys, Accendhug o ilg clg B by AL ELRERM ] 5L g sl G

preventi nmeans rovi betweeh € ab ace an sorptlve
sheet for entin 3 absorptive sheet, fronlc m out of pasi tion.
The condd%? g @' qhn ﬁV?név % BF§CFs &EcoPdi h e 5g%?b?ﬂ18a mgzP@In the
hol di ng fﬂg is formed into a mrror surface or a water-repellent surface.
32 therebetween,
wherein the apparatus further comprises flux
removing means for removing the flux adhered to the
holding face, and
wherein the flux removing means has an 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.

9. The conductive ball mounting apparatus according
toclaim 8, wherein the relative movements of the abutting

face and the holding face are transverse reciprocations.

10. The conductive ball mounting apparatus according
to claim 8, further comprising an absorptive sheet for
absorbing the flux on the abutting face thereby to wipe

off the flux.
11. The conductive ball mounting apparatus according

to claim 10, further comprising shift preventing means

disposed on the abutting face for preventing the
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absorptive sheet from coming out of position.

12. The conductive ball mounting apparatus according
to claim 10, further comprising shift preventing means
provided between the abutting face and the absorptive
sheet for preventing the absorptive sheet from coming

out of position.

13. The conductive ball mounting apparatus according

to claim 8, wherein the holding face is formed into a

mirror surface or a water-repellent surface.
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