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BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
The present invention relates to an apparatus
and a method for producing an electronic component
5 provided with bumps, including the step of placing a
conductive ball, e.g., a solder ball, on an electrode of

a work to form a bump.

DESCRIPTION OF THE RELATED A#T
In production of an electronic component -

10 having bumps, it is known in the art to employ a solder
ball to form a bump (protruding electrode) on a work.
such as a substrate. In this technique, a solder ball
is picked up, usihg transfer means such as a head, from
a solder supplying unit, and transferred onto an |

15 electrode of a work. The work is then heated in a
heating furnace so as to fuse the solder ball. The
solder ball is then solidified to form a bump on the
electrode.

This technique has the advantage that bumps

20 can be simultaneously formed on a plurality of
electrodes of a work in one operation step. Howe&er,
when the transfer means such as a head places solder
balls on electrodes of a work, the transfer means

sometimes fails to correctly place some solder ball at a



such as a substTate. T thistechni que, a sol der ball I's picked up

‘using transfer as a.head, from a sol der _supplying unit, and
transferred ontg@lﬁg|§le eana of a work. The wor k| rars GeE aggghlqn a
heati ng furnace siuﬂl e solde ball. The sold@@mp@¢¢gls en
solidified to for el ectr ode. Ths

techni que has the advantage that bunps 20 can be sinultaneously fornmed on
a plurality of el ectrodes of a work in one operation step. However,
when the trandedir@d@niosations arbeadxamples somée'solder BHIF Mméves

el ectrodes of a work, the transfer nmeans sonetines fails to correctly

pl ace sone soltterabalhcatrect location greatly deviated from a correct
e location on an electrode. Furthermore, in some cases,
no solder ball is placed on an electrode. If such a
5 - failure occurs during the operation of placing a solder
ball, an operator removes the solder ball for example by
sﬁeeping the surface of the work wifh cleaning means
such as a brush, and then places another solder ball oh
the electrode of the work. -
10 However, this conventional technique imposes a

heavy and slow task on the operateor in the operation of

manually removing solder balls using cleaning means.

SUMMARY OF THE INVENTION
In view of the above, it is an object of the
15 present invention to provide an apparatus and a methqd
for producing an electronic component prbvided_with
bumps, which makes it possible to automatically deal.
with a conductive ball, e.g., a solder ball, placing
failure. o
20 In one aspect of the present-invention, there
is provided an apparatus for producing an electronic
component prdvided with bumps, wherein the apparatus
includes: a solder ball supplying unit inclﬁding
conductive balls; a work positioning device; transfer
25 means for transferring at least one conductive ball;
‘moving means for moving the transfer means between the

conductive ball supplying unit and the work positioning



desired | ocation. Eor—exatpte, Sonme sol der ball noves to an incorrect

"l ocation greatly deV|ated fron1a correct |ocation on an el ectrode.

Fur t her nor e, |ﬂms%m§ solder bal | S placed sﬁ%é¥3 ﬁFEg f
such a failure he operat3on of placing a rREP A

operat or renove ‘for exanple by smeeplng tre aun1uC° of-the

work 5 with cleanlng means such as a brush, and then places another sol der
ball on the el ectrode of t he work. However, this

t I .
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the present invention to provide an apparatus od for producing
an el ectroni Co@0RERANUHrky RentAnY nfbdiEPfor v%exﬁbv eahet condReiivid e to
automatically deal with a conducti've ball, e.g. a solder ball, placing -
failure. 15 ball from rtm&xppam@uﬁadé]eaﬁremmornyeahaonovti.hgre i S
provi ded an apparatus for producing an el ectroni ¢ conponent provided
with bunps§ smednspfammoyicghtiesiremoving means ahoviadootakdybal | supply
unit including conductive balls; a work positioning device; 20

a pl aci ng head provi ded The ADRARAtUS MY Eurthen pnoludet ¢ Beasiod ng

hol es for sucklng sai d conductive balls; novi ng neans for

noving said p m&%é@; heatdng el warki g3 Bal f-u§8pﬁ¥19| ng unit and -

whether or ' noFoRARGHT %ﬁﬁomeme“’ %%285%‘?3? sheL kR on
e e BSR4 o h et ?:?:Smpiﬁz' 1 hoas
DT RN e
and tHRYe"d SRS iiddd @‘ﬂéﬁoﬁf"d’f@f@dﬁéﬂn&%ﬂseﬂ%&%&@ ly. 30
-component provided with bumps, including the steps of:
picking up, with transfer means, a conductive ball from
a conductive ball supplying unit and placing the
15 conductive ball on an electrode of a work positioned on
a positioning device; recognizing the upper surface of
the work using recognition means, and inspecting whether
the electrode has the conductive ball placed at a |
correct location on the electrode on the basis of the
20 recognition result; and if a conductive ball placing
failure is detected in the previous step, removing'the
conductive ball from the work using conductive ball
removing means.
The method nay further includes the step of
25 forming a work having an electrode on which a'bump is to
be formed. Furthermore, the method may include the step
of heating the work on which the conductive ball has

been placed, using a heating furnace, so as to fuse the



-3 - The apparatus may further include a heating furnace for
"heating the work so as to fuse t he conductive ball placed on the

el ectrode of the work thereby form ng a bunp on the el ectrode. 5

In anot her aspect of the present invent4on, there is provided a nethod of
produci ng an el ectroni c conponent provided wth bunps, conprising the
steps of: pi cking up, with transfer neans, a plurality of
conductive balls froma conductive ball supplying unit in one operation

step and pl acégadtiativeopdltt one thel lel st riRstdmilashet folbdkfying
positioned on a positioning device; 10 recogni zi ng the upper surface
of said work théngondaeglve ballezheredid foxmyany iandoump whet her each of
said el ectrodes has one of said conductive balls placed at a correct

| ocati on on said el etnr tle rboyecdessiniled tdppdrxatws dind meetkodgni ti on
result; and if a conductive ball placing-failure is detected in
t he previous aceprdiagotrnghgl presente inventian AnspREtLOp| E8ed in one
operation step fromsaid work using conductive ball renpving 15 neans.

The nmet ho® neRerfermed RFdngdEhenFesogRifiaqnMAans LAAKEPRIRY an

el ectrode on ich a Qunp.is to_he fornmed. Furthernpre, the nmethod may

i ncl ude the sVEﬁggFrhESPBHgEFNE aﬂiﬁﬂ@?ﬁ]9&ﬁ§ﬁ?§¥% t?%e ball has

been placed, yping 840570 LR Gn® 1A% ‘RddiR& £ ball placing
.failure is detected, the removing means removes
conductive balls from the work. When such a conductivé

' _ 10 ball p}acing failure is detected, all conductive balls

includiﬂg correctly-placed balls are preferably remaved
from the electrodes of the work in one operation, and
then immediately the step of placing conductive balls on

the work is performed again using the transfer means.

15 BRIE? DESCRIPTION OF THE DRAWINGS

Figs. 1A, 1B,'1C, 1D, iE, 1F and 1G are
schematic diagrams illustrating a sequence of steps
producing an electronic component having bumps, accord--
ing to a firsf embodiment according to the present

20 invention;

Fig. ? ié a perspective view of an apparatus
for producing an electronic component having bumps,
according to the first embodiment of the invention;

Fig. 3 is a cross-sectional view illustrating

25 the head of the apparatus for producing an electronic
component having bumps, according to the first

embodiment of the invention;



4 conductive ball on the el ectrode and then sol i difying t he

“conductive ball thereby formng a bunp. : In the
above-descri bed apparatus and net hod according to the present

i nvention, inspection is 5 perforned %sing the recognition neans to
det erm ne whet her conductive balls are correctly placed on :
el ectrodes of a work, and if a conductive ball placing failure is
detected, the renoving neans renoves conductive balls fromthe work
When such a conductive alsle R 3G fepd [ a
conductive balls [ ﬁé'lgdd?nésc%r ?%ct y'-‘?ri%feﬁ“ b%%%gégféeg?gf ie:ir'lgbl y
removed  fpperblies¢steh’ edethe agpard¥ds | fo Brodesshgoan and _
then inmediately the step of placing Cconductive balls on "the work is
performed agagledtirdfitheomponen® haRdify bunlps, BidcdrDESEREGTLRY OF THE
DRAW NGS Figs. 1A, 1B, 1C 1D, 1lE, 1F and 1G are

first embodiment of the invention;

5 Fig. 5 is a flow chart illustrating the
operation of the apparatus for producing an electronic
component having bumps, according to the first embodi-
ment of the invention; énd

Fig. 6 is a side view illustrating a second
10 embodiment of a head installed on an apparatus for
producing an electronic component provided with bumps,

according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present infention will be described in

15 greater'detail below with reference to specific
embodiments in connection with the accompanying
drawings. Figs. 1A, 1B, 1C, 1D, 1E, 1F and 1G
illustrate a sequence of steps producing an electronic
component having bﬁmps according to a first embodiment

20 of the present invention. Fig. 2 is a perspective view"
of an apparatus_for producing an electronic component
having bumps according to the first embodiment of the
invention. Fig. 3 is a cross-sectional view illustrat-
ing the head of the apparatus shown in Fig. 2 for

25 .producing an electronic component haviﬁg bumps. Fig. 4
is a block diagram illustrating the control system of

the apparatus shown in Fig. 2. Fig. 5 is a flow chart



schematic diagranms illustrating a sequence of steps produci ng an’

‘el ectroni ¢ conponent havi ng bunps, accord- ing to a first enbodi nent
dccording to the préesent 20 invention; Fig. 2is a
perspective view of an apparat us f& producing an el ectroni c conponent
havi ng bunps, according to the first enbodi ment of the invention;

Fig. 3 1s a cross-sectional viewillustrating 25 the head of the
apparatus for producing an el ectronic conmponent havi ng bunps,
according to the first, . nbodi nent, _of t I nvention: .

5 {frusfEeing; tRe BPaTRLieRy Pt FEBARASHP (RO 10 o0 o)

system of the apgargtusel gLep SAUCLALIEE proceld Ed BLodlBRPeM Navi ng

electronic component having bumps will.be briefly
described with reference to Fig. 1. In Fig. 1A,

5 referénce numeral 1 denotes a substrate serving as a
work. As shown in Fig. 1B, the front electrodes 2 and
the back electrodes 2 are formed on the upper and lower
surfaces of the substrate. Furthermore, through-holes
la are formed so that the front and back electrodes.z

10 are electricallf connected to each other via the '
through~holes la. Although three substrate units are
produced from the substrate 1 at a time with reference
to Fig. 2, as will be described later, only one
substrate unit of the substrate 1 is shown in Figs.

15 . 1A-1G.

A chip C is.then placed on the upper surface
of the substrate 1 (Fig. 1C), and wires W are connected
S0 as to realize electrical connections between |
electrodes on the upper surface of the chip'c and the

20 electrodes 2 on the upper surface of the substrate.l
(Fig. 1D). The .upper side of the substrate is then
covered with a polding material M such as synthetic
resin so that the chip C and wires W are protected by
the molding material M (Fig. 1lE). The substrate 1 is

25 turned upside down, and conductive balls, i.e., solder
balls 4, are placed on the electrodes 2 (Fig. 1F). The
substrate 1 is then placed in a furnace and heated so

that the solder balls 4 are fused and then solidified



first enbodi nent of the invention; 5 Fig. 5is a flow chart
illustrating the operation of the apparatus for producing an

€l ectronic conponent havi ng bunps, according to the first enbodi -
ment of the invention; and 7 Fig. 6 is a side view
illustrating a second 10 enbodinment of a head installed on an apparatus
for produci ng an el ectronic conponent provided with bunps,

according to the present invention. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS ~ thereby formlH§EbQﬁE§EQb @g@ntu@n will be described in 15
greater detail be|OM/MAth reference to peC|f| enbodi nents in

connection with the accoppasyi &dcompletiba¢ilegtroniiciTompdnerit provilded 1E,
1F and 1G illustrate a sequence of steps producing an el ectronic

conponent haviwitlbusgmpsictsrobtgiheda f Thet peokedismafl plitindg tdeldeesent
invention. Fig. 2 is a perspective view
balls 4 on the electrodes 2 and forming bumps 4’ briefly
5 described above in connection with Figs. 1F and 1G will
be described in further detail below.

In Fig. 2,. reference numeral 1 denotes a
substrate which is the same as that shown in Fig. 1E
wherein the substrate 1 is placed upside down. 1In Fig.

10 2, the lower surface of the subétrate 1l is covered with
a molding material M so that the chip C is enclosed .
therein. The substrate 1 inéludes a plurality of |
substrate units (three units in this specific example).
After completion of the process of forming bumps, the

15 substrate 1 is cut along broken lines in the drawing and
thus divided into three units. Reference numeral 3
denotes guide rails serving as positioning means. The -
substrate 1 is clamped from its both sides by the guide'
rails 3 so that the substrate 1 is fixed at a desired

20 location. The guide rails 3 are also used to transport
the substrate 1 in the right direction in Fig. 2.

By a §ide of a guide rail 3, there are
provided a solder ball supplying unit 5 and a reservoir
7 of flux 6. A great number of solder balls 4 are

25 placed in the supplying unit 5. By the other side of
the rails 3, there is a box servinglas a solder ball

collecting unit 8.

Reference numeral 10 denotes a head serving as



of an apparatus for producing an el ectroni c conponent havi ng bunps
according to the first enmbodi nent of the I nvention. Fig. 3is a
cross-sectional viewillustrat- gbthe head of the apparatus shown in
Fig. 2 for 25 producing an electronlc nponent having bunps.- Fig. 4

Is a block diagramillustrating the control system of t he apparat us
showmn in Fig. 2. Fig. 5is a flow chart :
6 illustrating the operation of the apparatus shown in Fig. 2.
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formed on the ypePeiAnNEhbO¥RELion holes 11 are arranged in a matrix
form on the lower surface of the head (see also Fig. 3).
5- The head 10 is connected to a blower 14 via a tube 12
and a valve unit 13. The head 10 is held by a bracket
via guide rails 16 in such a manner that the head 10 can
move up and down along the guide rails 16. A motor 17 |
is disposed on the bracket 15 so that a ball screw 18

10 dispred vertically is rotated by the motor 17 wheréin
the ball screw 18 meshes with a nut 19 disposed on a
side of the head 10. When the motor 17 rotates in a
forward or reverse direction, the head 10 moves upward
or downward along the guide rails 16 in response to the

15 rotation of the motor 17. As for the solder ball _'
transfer means, other techniques may also be employed in
stead of the head 10 described above. For example, an
adhesive tape may be used to, transfer solder balls bf
means of adhesion.

20 As'shawn in Figs. 2 and 3, a nozzle 21 is
disposed on a side of the head 10. The nozzle 21 is
connected to a pall reservoir 22 which is in turn
connected to the valve unit 13 via a tube 23. There is
also provided a filter 24 between the ball reservoir 22

25 and the tube 23. The nozzle 21 serves as removing means
for sucking a solder ball 4 and removing it from the
substrate 1. On the other side of the head 10, there is

provided a camera 20 serving as recognition means, which



surfaces of the substrate. Furthernore, through-holes |l a are formed so
‘that the front and back el ectrodes 2 10 are electrically connected to each
other via the t hrough-holes Ia. Al though three substrate units are
produced fromthe substrate 1 at a timeSwith reference to Fig. 2, as
wi |l be described |ater, only one substrate unit of the substrate 1 is
showmn in Figs. 15 1A-1G A chip Cis then placed on the
upper surface of the substrate 1 (Fig. 1C), and wires Ware connected

so as to reali; ChLlgO b el ectrodes on the
upper surface éfb%ﬁl %é%f%}aﬁagghét gge ﬁFQ%$ odes 2 on the upper surface
of the substrate 1 the ObrdbketTHS YBPHe1d ¢ o it/ iReds cod s then

covered with a nolding material M such as synthetic resin so that the
chip C and W re3écedctig PiRt €RéER-8Y rectiohh@n"Widi.n@ .Mty leddd Rbg. 1E).

The substrate 1 is 25 turned upside down, and conductive balls, i.e.,
sol der the linear motor 25 are connected to nuts 26 which in
5 turn mesh with ball screws 27 extending in the
Y-direction in Fig. 2. Reference numeral 28 denotes a
motér for rotatiné the ball screwI27. The head 10 can
be driven horizontally in the X-direction by the linear
motor 25 and in thé_Y-direction by the motor 28. 1In the
10 motion of the head 10, the nozile 21 and the cameraféo
integrated with the head 10 move in the X~ or Y-
direction together with the head 10. Thus, the linear
motor 25, nuts 26, ball screws 27, and the motor 28
serve as moving means for horizontaily moving the'head
15 10 and elements integrated therewith.
A heating furnace 29 is disposed on a
downstream side of the guide rails 3. A heater and a
fan are provided in the heating fuﬁnace 29 so that tﬁe
substrate 1 may be heated when it passes through the
20 heating furnace 29.
| In Fig; 4, the valve unit 13 includes a valve
132 connected to the tube 12 and a valve 13b connected
to the tube 23 wherein these valves 13a and 13b are
independently opened and closed under the control of a
25 controller 30. The camera 20 is connected to a
recognition unit 31 so that image data acquired via the
camera 20 is supplied to the recognition unit 31 which

in turn performs recognition operation on the basis of



balls 4, are placed on the electrodes 2 (Fig. 1F). The substrate 1 is

then placed in a furnace and heated so that the solder balls 4 are
ffused and then solidified 7

t hereby fornming bumps 4' (Fig. 1G). 10 Thus, a conplete

el ectroni ¢ conponent provided Wi th bunps is obtained. The process of

pl aci ng sol der balls 4 on the el ectrodes 2 and form ng bunps 4'
briefly 5 descri bed above in connection with Figs. 1F and 1Gw | - be

described in fﬁﬁéhﬁﬁpﬂfiéél BEhOW. pyy igﬁtors 17 aﬂd1ﬂ§§&ﬁ§LcJ OIS

nunmeral 1 denotes ubstrate I's the sane as that shown Tn Fig.
1E Wﬂereiﬁg{ti‘emét@ftééﬁ€r&ll§rpbé‘29dﬂﬁs'c@it%‘MIe§ ?D(J::,lj&.he 10 2, the
o)

| ower surface the substrate 1 is covered with ing material M

so that the chr¢cégnitbos! @£t 31, and the motor controller 32 are
| . connected via a bus 33 to RAM 34, ROM 35, and CPU 36.
5 The RAM 34 is used to store numerical data and othér _
required data. The ROM 35 stores a program or the like.
The CPU 36 is responsible for the conﬁrol of the
_operation of the entire apparatus.
The operation steps shown in Figs. lf and 1G
10 performed with the above-described production apparatus
for producing an electronic component having bumps will
be described in fuﬁther detail below. In Fig. 2, after
a substrate 1 has been positioned at a predetermined
location on the guide rails 3, the head 10 moves to a
15 location above the supplying unit 5. The head 10 then
moves down and picks up solder balls 4 by means of
suction via suction holes 11. Then the head 10 moves
upward together with the sucked solder balls, and movés
to a location above the reservoir 7. The head 10 then
20 moves downward so that the surfaces of lower portions of
the solder balls are coated with flux 6. The head 10
then rises up to the original height, and moves to a
location above the substrate 1. Then the head 10 moves
down and releases the sucked solder balls 4.thereby
25 placing, in one operation, a great number of solder
balls 4 (3 x 3 = 9 solder balls in this speéific
example) on the electrodes 2 of the substrate 1 (Fig.

1F).



therein. The substrate 1 includes a plurality of ' substrate units

(three units in this specific exanple). ~After conpletion of the
process of form ng bunps, the 15 substrate 1 is cut along broken lines in
t he draw ng and thus divided into three units. Reference nuneral 3
denotes guide rails serving as positioning neans. The substrate 1 is
clanped fromits both sides by the guide rails 3 so that the substrate
1is fixed at a desired 20 location. The guide rails 3 are also used to
transpor t the substipgcedmbfal 86 hb¥ls Yol SCYLRAL O Idbove the

By a side of a guide rail ere are . provi a sol der bal

suppl yi ng uni ts&ﬁwheerfssévehat the 4ppbrf 's%f@cer&f%te d&é e Sp! der
balls 4 are 25 placed in the supplylng unit 5. y the ot her e of
the rails 3, tigerebsérvedox tm@évnRSgé\SdatEOerlthéahbger su&@é&ctdflgth@'t
8. Ref erence nuneral 10 denotes a head serving as

substrate 1 1; transmitted to the recognition unit 31.

5 The CPU 36 decides whether the solder balls are
correctly placed on all electrodes 2 on the basis of the
image data given to the recognition unit 31. If yes,
then the substrate 1 is transferred into the heating
furnace 29 and heated. In the heating process, the

10 solder balls 4 on the electrodeslé of the substratel
are fused.  The substrate 1 is then cooled so that the
solder balls 4 are solidified thereby forming bumps on
the electrodes 2. 1In this specific example, since one
sheet of substrate 1 includes three substrate units, 3 x

15 3 = 9 solder balls are placed on each of three substrate
units and then the substrate units are transferred into -
the heating furnace 29.

In the above inspection step, if the CPU 33
concludes that the image data obtained via the camera 20

20 indicates that there is some failure as in the case :
where oné or more solder balls 4 are placed on incorrect
locations deviaFed from the correct positions on the
electrodes 2 or as in the case where no solder ball 4 is
on some.electrode 2, then the nozzle 21 is moved to a

25 location above the substrate 1 so as to suck the solder
balls 4 and remove them from the surface of the
substrate 1 into the ball reservoir 22. 1In this

operation, all of 3 x 3 = 9 solder balls including the



8 sol der ball transfer neans having a | arge nunber of suction

"hol es 11 for sucking and hol ding solder balls 4 wherein the suction
holes 11 are arranged in a matrix formon the | ower surface of the
head (see also Fig. 3). 5 The head 102i s connected to a blower 14 via a
tube 12 and a valve unit 13. The head 10 is held by a bracket vi a
guide rails 16 in such a manner that the head 10 can nove up and down
along the guide rails 16. A notor 17 i s di sposed on the bracket 15 so
that a ball sGheuslfladla 8hgpoted.yCalllcdoliers Bl S dhis n REas 17
wherein the ball screw 18 nmeshes wth a nut 19 di sposed on a .side

of the head 1Qwhé’¥96.ﬂnt'BRe”E&Qn.slzréobih%%dl gathe hdad &y diProf&ver se
direction, the head 10 noves upward wnward al ong the guide rails

16 in responsmp@r&bﬁonﬁrer pembived &b thatrrahmthhi: seAs dbrsdldesol der
Pl balls may be placed in a re-operation using the head 10.
5 , The head 10 moves to the location above the
supplying unit 5 to re-pick up solder balls 4, and then
moves to the location above the reservoir 7 so that the
surfaces of lower portions of the solder balls 4 are
coated with flux 6. The head 10 then moves to the |
10 location above the substrate 1 and places again the-
solder balls 4 on the electrodes 2. The substrate 1 is
observed via the camera 20 and fhe operation described
above is repeated. If the solder balls 4 have been
placed sgccessfully, then the substrate 1 is transferred
15.-into.the héating furnace 29 so as to form bumps 4’ as
shown in Fig. 1G. Thus, a completg electronic compogeﬂt
provided with bumps is obtained.
The head 10 is moved until the nozzle 21_c6mes
to the location above the restoring unit 8, and then the
20 blower 14 is operated in the reverse direction so that
the solder balls 4 which have been restored into the
ball reservoir ?2 in Fig. 3 are dropped down via the
nozzle 21 into the restoring unit 8.
Fig. 6 is a side view illustrating a second
25 embodiment of a head installed on an apparatus for
producing an electronic component provided with bumps,

according to the present invention. The head 10 has

removing means such as a brush 40 instead of the nozzle



transfer neans, other techniques may al so be enployed in stead of the
“head 10 descri bed above. For exanple, an adhesi ve tape may be used to
t'ransfer sol der balls by nmeans of adhesion. 20 As shown in
Figs. 2 and 3, a nozzle 21 is di spbded on a side of the head 10. The
nozzle 21 is connected to a ball reservoir 22 which is in turn
connected to the valve unit 13 via a tube 23. There is al so provided a
filter 24 between the ball reservoir 22 25 and the tube 23. The nozzle

oL perues, 35 AU R apoys. | Dind RELAY, 10°H Bralbed 3 4 SR 00
BrOVi ded a cangj glembing "BréR 4 CEPEPhaLEN45aNEn YPkAtion, the rod
42 is protruded so that the brush 40 moves down until
the brush comes into contact with the upper surface of
5 the substrate 1. The brush 40 is then moved in a
horizontal direction so that solder balls 4 on the
substrate 1 are swept out. In the first embodiment
described earlier, the nozzle 21 may be adapted to mer
up and down so that the lower end of the nozzle 21 may
10 come into contact with the upper surface of the
substrate 1 thereby ensuring that the nozzle may suck
solder balls in a more reli&ble fashion. |
In the present invention, as described above,
the operation of placing solder balls on a work is
15 monitored, and if a failure is detected solder balls are
automatically removed and a recovering operation is
performed. In the recovering operation, all solder
balls are removed from the work so that the head may |
immediately perform a re-operation of placing solder
20 balls. This leads to a great improvement in produc-
tivity in manufacturing electronic components provided

with bumps.



i's an I ntegral part of the-head—10- _ The bracket 15 is held

on a |linear nmotor 25 extending in the X-direction in Fi s ' )

of t he |i neakhi HaseenReplacednnact ed to nuts 26 which i%éfgﬁaéﬁge‘%%‘w
with ball screws 2; i |1 iillthe 14 Y-direction in Fi g—2—Referehce
nunmeral 28 denof es or rotati 7. The head 10

can be driven horizontally in the X-di” ' hnear
25 and in the Y-direction by the notor 28. I”ﬁ”ﬂl" ﬂ“ “ ~of the head
t

10, the nozzl
in the X- or
mot or 25, nut

therew t h.

head 10

: E&t}& 20 i ntegraat ad w
?ﬁjrafgj |rec§|on %oget her with the head 10. Thus, the |

§.26, ball Bfrfysaratusfolr N8r88h8ind3an eled¥énids NOVI Ng
means for horizontally noving the head 15 10 and el enents i ntegrated _

component prdvidsd iwODth UbERES, 28aid dppaeatdson a

not or

nove
i near

downstream side of the guide rails 3. A heater and a fan are provided

in the heati ngonpriaimg® so that the
it passes through the

a conductive ball supplying unit inciuding
conductive balls;

a work positioning device;

transfer means for transferring at least one
conductive ball;

moving means for moving said transfer means
between said conductive ball supplying unit and said
work positioning device;

recognition means for recognizing said
conductive ball placed on an electrode formed on the
upper surface of said work;

removing means for removing the conductive
ball from the upper surface of said work; and

moving means for moving said removing meané
horizontally. |
2. An apéara;us for producing an electronic
component provided with bumps, said apparatus
comprising: .

a conductive ball supplying unit including
conductive balls;

a work positioning device;

transfer means for transferring at least one
conductive béll;

moving means for moving said transfer means

substrate 1 may be heat ed when




20 heat i ng fur In Fig. 4, the valve UIlg +3—-hel-udes
a val ve 13a_c¢ qgltdsegieeﬁmeplaha tube 12 and a valve 13b cohd&} SFET HAS ggEN
fhe tube 23 mher@ﬂ 13a and 13b-fﬁ*}——————pndepebdenLLpbﬁ@ﬁéd
and cl osed under mum‘ a 25 cbhtrolle 20 is
L AR -

connected to a
canera 20 is supplled to the recognition unit 31*whtch urn

perfornms recognition operation on the basis of

10 t he KiRpddedsalpd acoﬂ&‘@cmerﬁaéi 80PplYinge und aNd ¢hid by a

notor controller 32. The controller recognition unit 31, and
the notor contwedk gpoSPtidring deeppepcted via a bus 33 to RAM 34, ROM 35,
and CPU 36. -
' recognition means for recognizing said
conductive ball placed on an electrode formed on the
upéer surface of said work;

removing means for removing the conductive:
bali from the upper surface of said work;

moving means for moving said removing means
horizontally; and

a heating furnace fof heating said work sogas_
to fuse the conductive ball placed on the electrode.of
said work thereby forming a bump on said elecirode.
3. An apparatus for producing an electronic
component prbvided with bumps, according to Claim 1,
wherein said transfer means is a head provided with a
suction hole for sucking said conductive ball, said
suction hole being formed on the lower side of said
head, said head being connected to a blower portion.
4, An apparatus for prbducing an electronic
component provided with bumps, according to Claim 2,
wherein said transfer means is a head provided with a
suction hole fo; sucking said conductive ball, said
suction hole being formed on the lower side of said
head, said head being'connected to a blower portion.
5. An apparatus for producing an elect;onic _
component provided with bumps, according fo Clainm 3,
wherein said recognition means and said removing means

are integrated with said head, and said head, said



5 The RAM 34 is used to store nunerical data and ot her requi red data.

-~ The ROM 35 stores -a programor the |ike. 'The CPU36—+s—+espansi bl e for
"the control of the operation of the entire ap

The operation steps shown in Figs. 1F Hd 1G 10 p Hm"{’ Im Im,
above-descri bed production appar at us for produ0|nd ah

‘conponent having bunps wll be described in further detall below. In
Fig. 2, after a substrate 1 has been positioned at a predeterm ned

| ocation on thgcdygnileitni héans ahe Baad LEmeRiey heahs krd Gisvedn above
t he supplylng unit 5. The head 10 then noves down and pi cks up sol der

ball's 4 by mipseizdéntallysbgt commghamewingomelalses 11. Then the head 10
noves ~upward together with the sucked sol der balls, and noves . to
a location abbve the reBerappardtushfoireptodacingn ar?@lantaonionwnward so
that the surfaces of I|ower portions of the sol der balls are coated
with flux 6. chmporent Iprovidedhwithi buspsp according dinddldds ohi , and

noves to a | ocati on above the substrate 1. Then the head 10 noves
wherein said recognition means and said removing means

are integrated with said head, and said head, said
recognition means and said removing méans are.moved
horizontally by common moving means.

7. An apparatus for producing an electronic
component provided with bumps, according to Claim ;-
wherein said removing means is ‘suction means for sucking .
said conductive ball.

8. An apparatus for producing an electronic -
component provided with bumps, according to Claim 2,
wherein said removing means is suction means for sucking
" said conductive ball.

9. ~ An apparatus for producing an electronic
component provided with'bumps, according to Claim 3,
wherein said removing means is suctién means for sucking
said conductive ball.

10. An apparatus for producing an electronic
component provi§ed with bumps, according to Claim 4,
wherein said removing means is suction means for sucking
said conductive ball.

11. An apparatus for producing an electronic
component provided with bumps, according to Claim 5,
wherein said removing means is suction meaﬁs for sucking

said conductive ball.



down and rel eases the sucked solder balls 4 there | acing, in one
operation, a great nunber of sol der balls 4 (3 = alls in
this specific exanpl e) on the el ectrodes 2 of .tﬁ my’ﬂlmﬁﬁlil g.
t he
L (

The camera 20 noves to a location abovel7he sub

upper surface of the substrate 1 i s observed. The inage"data t he
upper surface of the substrate 1 is transmtted to the recognition
unit 31. 5 The CPU 36 deci des whether the solder balls are

correctly plage on al | glosiadeend 88r' BRoibing e MectrongBoe data

given to the recognition uni the substrate 1 is

transferred i Mdnddifekabiofided withNBhfipsd aRédaang’td Eldw Eating

process, the
wherein said removing means is suction means for sucking

said conductive ball.

13. An apparatus for produéing an electronic
component provideq with bumps, according to Claim 7,
wherein said suctiqn means is connected to said blower
portion, and said blower portion is used in common by
said suction means and said head.

14. - An apparatus for producing an electronic
component provided with bumps, according to Claim 8,
wherein said suction means is connected to said blower
portion, and said blower_portion is used in common by
said suction means and said head.

15. An apparatus for producing an electronic
component provided with bumps, according to Claim 9, .
wherein said suction means is connected to said blower -
portion, and said blower portion is used in common bf
said suction means and said head. |

16. An apparatus for producing an electronic
componeht’provided with bumps, according to Claimllo,
where;n said suptidn means is connected to said blower
portion, and said blower portionris used in common by
said suction means and said head.

17.- . An apparatus for producing an electronic
component provided with bumps, according to Claim 11,
wherein said suction means is connected to said blower

portion, and said blower portion is used in common by



I

10 solder balls 4 on the el ctrodes 2 of the s e fused.
“The subst r at eThisShest < 24 so that the ﬂlﬁg I%“Il’l“ﬂ% :
solidified thel : nps on t he el ect rcodes is specific
exanpl e, since g ' of substrB8e 1 includes three substrate

units, 3 x 15

its, :'9 sol der balls are placed on each of thr ——
units and then the substrate units are transferred into 'Fﬁﬁsﬁggfﬁﬁgis
furnace 29. In the above inspection step, if lthe CRETLAS

concl udes thagéﬂgagﬁgggbﬁkﬁéhﬁgnéﬁ@egayaahgga camera 20 20 indicates

that there is sone failure as 1n the case where one or nore sol der

ball's 4 are plyged. on Irmprép'paratus fegapreafcify aheelectBdnie correct
positions on the el ectrodes 2 or as In the case where no solder ball 4
i's on soorjEndirdridédnwitie bampss d¢cozdingedot ¢laim32,) ocation
above the substrate 1 so as to suck the sol der balls 4 and renove them -
fromthe surfasthemsin Faid suction rmeand ist conhhechelll toesaidoiblaar | n

this operation, all of 3 x 3 =9 solder balls including the
portion, and saLd blower portion is used in common by

said suction means and said head.

19.  An apparatus for producing an electronic
component provided with bumps, according to Claim 1,
further comprising a collecting unit for collecting said
conductive ball removed bf said removing means from said
work. . -
20. An apparatus for producing an electronic
component provided with bumps, according to Claim 2,
further comprising a collecting unit for collecting said
- conductive ball removed by said removing means from said
~work. |
Zi. A method of producing an electronic component
provided with bumps, comprising the steps of: |

picking up,'with transfer means, at least one
conductive ball from a conductive ball supplying unit
and placing said conductive ball on an electrode of a
work positioned.on a positioning device;
recognizing the upper surface of said work

using recognition means, and inspecting whether said
electrode has said conductive ball placed at a correct
location oﬁ-said electrode on the basis of the
recognition result; and

if a conductive ball placing failure is



12 m ss-placed one, i.e., all solder balls within an area

wherei n the ball s Rebiicetihe head 10 in one oper at-l.on—are
fenmoved so that 'ngsaifm%tms ol der ball's may be pl acle@HISnSHEET HAS BEEN
re-operation usi nB“I‘H“IBﬂ lt 19 The head 10 npves REPEACED

| ocation above th g unlt S to re-pick up solder balls 4, and

-t hen noves to the location above the reservoir 7 so that the-

surfaces of |ower portions of the solder balls 4 are coated with flux

bi aces again (Jereeed R ife poviqus SERY.CRaBEVIRG B R dfiivarc
s obser}%p‘}%fré derf%mtfv?rlgouﬁ gtESnaﬁ‘é'iﬁVeoﬁaqﬂsgé&%ng labove

i s repeated. e So
means.

22. ' A method of producing an electronic component
provided with bumps, anludlng the steps of forming a
work provided with an electrode on which a bump is to be
formed; and forming .a bump on said electrode, said
method being characterized in that said method includes
the steps of: '
| pic¢king up, with transfer means, at least one

conductive ball from.a conductive ball sﬁpplyiﬁg unit
and placing said conductive-ball-on the electrode of the
work positione& on a positioning device;

recognizing the upper surface of said work
using recognition means, and inspecting whether said
electrode has said conductive ball placed at a-corréqt
location on said electrode on the basis of the
recognition result; and

if a conductive ball placing failure is
detected in the previous step, removing the conductive
ball from said work using conductive ball removing
means. '
23. A method of producing an electronic component
provided with bumps, comprising the steps of:

picking up} with transfer means, at least one
conductive ball from a conductive ball supplying unit;

moving said transfer means to a location above

a work positioned on a positioning device, and placing

* ¢ L M S5 @ x




pl aced successfully, then the substrate 1 is transferred 15 into the
heating furnace 29 so as to form bunps 4' as shown—i-n—Fig—I6—Fhus, a

conpl ete el ectroni c conmponent provided with bunp "'n)mmml]“ ull

The head 10 is noved until the nozzle 220cones t“"[ﬂ ove
the restoring.unit 8 and then the 20 blower 14 is operaFedtlﬂ'tﬁe rever se
direction so that the solder balls 4 which have been restored into the

ball reservoir 22 in Fig. 3 are dropped down via the nozzle 21 into

the restoring ggid Sonductive ball onF'tﬁg @ie%&oﬂéieof”ﬂﬁfdlwffttat' ng a

second 25 enbodi nment. of a head install on an appar at us
producing an el ectronic gesbgRERing’ ehedApplir Euiiife of safdCR6LkNI (O

the present invention. The head 10 has renovi ng neans such as a brush
40 instead of usingaretegnition means, and inspecting whetheZ3said

electrode has said conductive ball placed at a correct
location on said electrode on the basis of the
recognition result;

if a condﬁctive ball placing failure is
detected in the previous step, removing the conductive
ball from said work using conductive ball removing
means; and

heating the work on which said conductive ball
has been placed, using a heating furnace, so as to fuse
said conductive ball on the electrode and then
solidifying said conductive ball thereby forming a Sump.'
24. A method of producing an electronic compoﬂent
provided with bumps, accordlng to Claim 21, wherein sald
removing means is suctién means for sucking said

- conductive ball.

25. A method of producing an electronic component
provided with bﬁmpst according to Claim 22, wherein said
removing means is suction means for sucking said
conductive ballf
26. A method of producing an electronic component
provided with bumps, according to Claim 23, wherein said
removing means is suction means for sucking said
conductive ball. |
27. - A method of producing an electronic.component

provided with bumps, according to Claim 21, wherein when



21 described above. The brush 40 is connected to a rod 42 extending
froma cylinder 41. In operation, the rod ' d so
Bbrush 40 noves down unti | the brush cones int e upper
surface of 5 the substrate 1. The BUsh 40 is 3mnfﬂﬂ ’&i m

hori zontal direction so that solder balls 4 on the * ¢ subDs are
swept out. In the first enbodi nent described earlier, the nozzle 21
may be adapted to nove up and down so that the | ower end of the nozzle

21 may 10 §§i&”EQCSQH&%EBn“hEQnEhaéﬁﬁﬁ?'5%HJ€“§%£H ééﬁauctivéuﬁiiiate

1 thereby ensuring that “the nozzle may sol der s in a nore
reliable fashi p§.placed at an incbirelke m%a&Hﬂoﬂfuéﬁﬂdﬁ&H ggbﬂegcrlbed

above, t he operatlon of placing solder balls on a work is 15 _
noni tor ed, andcbfréctalboatibn ot checdledtividdald sl afehductivetbabliscal |y
renoved and a recovering operation is perfornmed. In the recovering

operation, allwhkbchehave been placed on the work are removed in one

operation step, and the step of placing a conductive
ball on the work is performed again using said transfer
means.

© 28. A method of producing an electronic component
provided with bumps, according to Claim 22, wherein when
said recognition means detects.that said conductive“ﬁali
is placed at an incorrect location deviated from a
correct location on the electrode, all conductive balls
which have been placed on the work are removed in one
operation step, and the step of placing a conductive
ball on the work is performed again using said transfer
means.

29.'_ A method of producing an electronic component
provided with bumps, according to Claim 23, wherein ﬁhen
said recognition means detects that said conductive ball
is placed at an incorrect locetion deviated from a
-correct_locatiop on the electrode, all conductive balls
which have been_placed on the work are removed in one
operation step, and the step of placing a conductive
ball on the work is pérformed again using said transfer

means.



balls are renoved fromthe work so that the head nay- I medi atel y
performa re-operation of placing solder 20 balls. This |eads to a great

i mprovement in produc- tivity in manufacturing el ectronic conponents
provi.ded wi th bunps.

- 14 - MHAT IS CLAI MED | S: / An apparatus for producing an
el ect'roni ¢ conponent provided w th bunps; %eu apparatus conprising: 5
a conductive ball supply unit including conducti ve bal | s; a work
posi tioning device; a placing head provided on a | ower surface

with a plurality of sucking holes. uctive balls;

movi ng means fpr}@v| A said placlf ”M’M uct i ve bal |
suppl ying 10 unit and said work positioning device; . recognition
means for judgi ng whether or not all of said conductive balls are properly
pl aced on el ectrodes forned on the upq@{ surface of spfd work by said .

pl aci ng head; renovi ng neans f o2 r enovérg a) I of t he conducti ve
ball's fromthe: upper surface of '

recognition mthlsG h-‘aBpart or aII mvﬁﬂ ysil |

2 2 2
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15 not properly placed on the el ectrodes; and . novi ng neans for
novi ng sai d renovi ng neans hori zontal ly. 2. An apparatus for
produci ng an el ectroni c conponent provided with bunps, said appar at us
conprising: 20 a conductive ball supplying unit including conductive
bal | s; a work positioning ﬂévi%f; a placing head
provided on a | ower surface with a pl y of suction holes for .

sucki ng sai d conductive balls; novi ng. neans for noving said

pl aci ng head between said conductive ball supplying 25 unit and said work
positioning device; recognition nmeans for judgi ng whether or not
all of said conductive balls are properly pl aced on el ectrodes formed on
the upper surface of said work by said placing head, renovi ng
means for renoving all of the condxfltg zzalls from the upper surface of
sai d work when judgi ng by sald rec ' means that a part or all of said
conductive balls - . novi ng neans for noving said
renovi ng means horizontal ly; and ) a heating furnace for heating
.said work so as to fuse the conductive ball placed on the el ectrode of
said work -thereby form ng a bunp on said el ectrode. 5 3. An appar at us
for producing an el ectronic conponent provided wth bunps, according to
Claim1, wherein said transfer means is a head provided with a suction hole
for sucking : said conductive ball, said s ropshol e being formed on the
| ower side of said head, said head : 14

28
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‘bei ng connected to a bl ower portion. 10 4. An apparatus for producing
an el ectroni c conponent provided wi.th bunps, according to daim 2,
wherein said transfer nmeans is a head provided with a suction hole for

sucki ng sai d conductive ball, said suction hole being formed on the

| ower side of said head, said head - Epiqg connected to a bl ower portion.
15 5. An apparatus for producing an-€el ectroni ¢ conponent provided with
bunps, according - to Claim3, wherein said recognition neans and said
removi ng neans are integrated with said head; and sai d head, said

recogni tion neans and said renoving neans are noved horizontally by common
novi ng neans. 6. An apparatus for producing an electronic conponent.
provi ded with bunps, according to lefgca;;%mherein sai d recognition reans
and said renoving neans are integrate i'th said head, and said head, said
recognition means and said renoving nmeans are noved

23
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hori zontal | y by common noving neans. 7. An apparatus for produ0|ng
an el ectronic conponent provided with bunps, according to Caim1;
wherein said renoving neans is suction neans for sucking said conductive

ball. 8. An apparatus for producing an electronic conponent
provi ded wi th bunps, according to Cai#2Z5 wherein said renoving neans is
suction neans for sucking said conductive ball. . 9. An apparatus for

produci ng an el ectronic conponent provided with bunps, according to Caim
3, wherein said renoving neans is suction neans for sucking said '

conductive ball. 10. - An apparatus for producihg an electronic
conponent provided\Mtf‘%ﬁ@iqg.accordlng to daim4, wherein said renoving
means i s suction nmeans ucki ng said conductive ball. 11. An

apparatus for producing an el ectronic conponent provided wth bunps,
according to C-ai mb5, : .

13 )
12 N 1?a |
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wherein said renoving nmeans is suction nmeans for sucking said conductive
bal I . ' 17 12. An apparatus for
produci ng an el ectronic conponent provided with bunps, according to C aim
6, wherein said renmoving nmeans is suction neans for sucking said
conductive ball. 13. . An apparatu fg% produci ng an el ectronic
conponent provided with bunps, accordiﬁg/ Claim7, wherein said suction
nmeans is connected to said blower portion, and said blower portion is used
in common by said suction neans and said head. 14. An apparatus for
produci ng an el ectronic conponent provided with bunps, according to Caim

8, .
FIG.5

'PLACE BALLS

r

INSPECT PLACED BALLS

INSPECTION
RESULT

REMOVE SOLDER BALLS




wherein said suction neans is connected to said blower portion, and said
Kl ower portion is used in common by said suction neans and said head. 15.
An apparatus for producing an el ectronic <conponent provided wth bunps,
according to Claim9, wherein said suction nmeans is connected to said

bl ower portion, and said blower portion is used in comon by said suction
nmeans and said head. 16. An apparatus for producing an el ectronic
conmponent provASSTRACTNORITHE DISCDOSURE to Cl aim 10, wherein said suction
means is conneCted to sard bl ower portron, and said blower portion is used
i n comon by TITLE OE (INVENEHON: ARBARATUSHAND METHOD FORARRODUCENG AN or
produci ng an el ectronic conponentEBCTRONIC WOMPONENT, PROMIDEING to Cl aim
11, wherein said suction neans | NERHMIMPES to said blower portion, and
said blower portion is used in comon by

The invention provides an apparatus and a

method for producing an electronic component provided

. with bumps, in which the operation of placiné a solder
ball serving as a material of a bump onto an electrode
of a work is monitored, and if a solder ball placing
failure is detected, a recovering opefation is
automatically performed. In the apparatus and method of
the invention, a head is moved to a location above a
solder_ball supplying unit so as to pick up solder balls
by means of suction. ' The head 'is then moved té a
location above a flux reservoir so that the solder balls
are coated with flux. The head is further moved to a
location above a substrate and the solder balls are
placed on electrodes of the substrate. The substraté-is
then observed using a camera to decide whether solder
balls are correctly placed on the electrodes. If yes,
the substrate is transferred into a heating furnace.. On
the other hand, if a solder ball placing failure is
detected, the éolder balls are removed using a nozzle

and the step of placing solder balls is performed again.

Figure 2



-18-° sai d suction neans and said heﬁaffaf@lﬁ An apparatus for
produci ng an el ectroni c conponent provided with bunps, according to
Claim 12, wherein said suction neans is connected to said bl ower portion,
and said blower 5 portion is used in commobn by said sucti ocBubstinge she¢etai d

head. 19. An apparatus for produci ng an el ectrom 8 Sxprpahent1997
provi ded wi th bunps, according to daim.1l, further conprising a
collecting unit for collecting said conductive ball renoved by said
removing neans fromsaid work. 10 20. An apparat us for producing an

el ectronic co ovided WI bunps r ,m 2, further
conpr | o ng aceBreRcReniR \ RO Sxee, o iaed el ot s o ioarmed PR gty
by said rendyivigedRamS doretPsdtish Wﬁﬂ‘eiectro@lé %rthemﬁ:r@%@@ﬂxe%se@rﬂéjbﬁl €tbafi"
el ectronic conponent . provi ded W t h bunps, conprising the steps o

pi cki ng up, i placedramar dectrodandf suwhp farlaiei deguns fduring thecapevasiob af Ipiacingmmﬂder

Conduct 1 vo. barisppaBE e s Hsoider il for PSRl kP A s B of e iy

device; 205 with cldafing Geard fidh bHE bHRASAndSMER ﬁfa@esqinoﬁﬁi' §b18&Ha11 b thE electrode of
recogni ti on nmeans, and inspecting whet her each of said el ectrodes has

one of said dunuqmmlve balls placed at a correct |ocation on said
el ectrode respectively on the basis of the recognition result; and
if a conductive ball placing failure is detected in the previous step,

renoving all of thRweversdistotivdntiondd edchsiqie BREed Dhev§ afid Slod taskors tHefbpkiatdP
sai d work ust ngleco(lj)rellgalillg;[l Io\t{ (ranagl?allllly rrer%g\?l\rlllg r;gldt%.rS baql%%rs]lig cleaning means.
10
SUMMARY OF THE INVENTION
In view of the above, it is an object of the present invention to provide an apparatus
and a method for producing an electronic component provided with bumps; which makes it
possible to automatically deal with a conductive ball, e.g. a solder ball, placing failure.
15
In one aspect of the present invention, there is provided an apparatus for producing
an electronic component provided with bumps, said apparatus comprising:
a conductive ball supply unit including conductive balls;
a work positioning device;
20 a placing head provided on a lower surface with a pluralit§ of sucking holes for
sucking said conductive balls;
moving means for moving seid placing head between said conductive ball supplying
unit and said work positioning device;
recognition means for judging whether or not all of said conductive balls are properly
25 placed on electrodes formed on the upper surface of said work by said placing head;
removing means for removing all of the conductive bails from the upper surface of
said work when judging by said recognition means that part or all of said conductive balls are

not properly placed on the electrodes; and

~ moving means for moving said removing means horizontally. REPLACEMENT SHFET
30 || 22 seP 1997




22. * A method of produci ng an el ectroni ¢ conponent provided w th bunps,

I ncl udi ng the steps of formng a work provided with el ectrodes on each
of which a bunp is to be forned, and form ng a bunp on said el ectrode,
sai d net hod being characterized in that said nethod Substitute sheet
-19- pi cking up, with transfer neans, a pl-urgiSepye@ber 1997
conductive balls froma conductive ball supplying unit in one operation
and pl aci ng sai d conductive balls on thé el ectrodes of the wor k
positioned on a positioning device; recogni zi ng the upper

surface of said k using recogniti ans, .and i.nspecti 5, whet he

e;ch of said lal e\é\fﬁ%@g’aﬁﬁ ngﬁgux%p} g'ﬁfﬁge gﬁm@gﬁrweiﬁgﬁ egtnbg' Q%%orglsogs&)hsgct
location  yRneohahehivl Baf plasta siefRadddioal bt M whfk BR%LS BfmiB% HRAPDAI the On
result; and If a conductive ball placing failure is detected In

t he previ ouselsttegde. renoving all of the conductive balls placed in one
operation step fromsaid work using conductive ball renoving nmeans. 10
23. A nmet hod of producing an el ectroni c conponent provided with bunps,

conprisingsthe  [nSirBfer Qépect of the present ifdleflibmlGthetd is Piovitletl laaisth6d ofBAGcing !

| east one conductive ball froma conductive ball supplying unit; 15

novi ng sai d % elaeraaic eprapnneripravided with bamabosospaisingrtke peps eft oned on a

posi tioni ng delyiiclggg uﬁ%ﬂ‘f)&a?ﬁfep 91eans, a plurality of conductive balls from a conductive ball
supplying unit in one operation step and placing said conductive balls on electrodes of a work
positioned on a positioning device;

10 recognizing the upper surface of said work using recognition means, and inspecting
whether each of said electrodes has one of said conductive balls placed at a correct location
on said electrode respectively on the basis of the recognition result; and

if a conductive ball placing failure is detected in the previous step, removing all of the
conductive balls placed in one operation step from said work using conductive ball removing

15 means.

The method may further include the step of forming a work having an electrode on
which a bump is to be formed. Furthermore, the method may include the step of heat'ing' the
work on which the conductive ball has been placed, using a heating furnace, so as to fuse the




sai d' conductive ‘bal | on the electrode of: said work;
recogni zing the upper surface of 'sai d work usi ng recognition neans, and
i nspecting wheth rode has said conductive ball placed at a

correct | ocat llr ode on the basis of the seboute ishieet
result; (\m‘l m“m‘m‘m ctive ball placing fail uregiseptenfbirerd®r in
the previous s , ¢ enow ng.t He conducti Ve 4 . ball from said vvork usi ng
conductive ball renoving means; and heati ng the work on

whi ch sai d conductive ball has been placed, using a heating furnace, so

as to fuse o ball on the el ectrode and then sol i difying
sai d conductVaigtiﬁﬁﬂggﬂﬁébﬁgforning a bunp. 24. A net hod of
produci ng an el ectroni ¢ conmponent

1. An apparatus for producing an electronic component provided with bumps, said
apparatus comprising:
5 a conductive ball supply unit including conductive balls;
a work positioning device;
a placing head provided on a lower surface with a plurality of sucking holes for
sucking said conductive balls;
moving means for moving said placing head between said conductive ball supplying
10 unit and said work positioning device;
recognition means for judging whether or not all of said conductive balls are properly
placed on electrodes formed on the upper surface of said work by said placing head;
removing means for removing all of the conductive balls from the upper surface of
said work when judging by said recognition means that part or all of said conductive balls are
15 not properly placed on the electrodes; and

moving means for moving said removing means horizontally.

2. An apparatus for producing an electronic component provided with bumpé, said
apparatus comprising:
20 a conductive ball supplying unit including conductive balls;
a work positioning device; -
a placing head provided on a lower surface with a plurality of suction holes for
sucking said conductive balls;
moving means for moving said placing head between said conductive ball supplying
25 unit and said work positioning device;
recognition means for judging whether or not all of said conductive balls are properly
placed on electrodes formed on the upper surface of said work by said placing head;
removing means for remoying all of the conductive balls from the upper surface of

said work when judging by said recognition means that a part or all of said conductive balls

30 are not properly placed on the electrodes; REPLACEMENT SHEET
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provided wi th bunps, according to Claim21, wherein said renmovi ng neans
I's suction nmeans for sucking said conductive ball. 25. A net hod
of producing a ni c conponent provided with bunps, according to
Claim22, wher e| H means i s suction nmeans f®ubstitcie sthesti d

conductive baII @{l! M’l’g thod of producing an el gtgepibmbepMBIENt
provided w th burtps¢ Cl ai m23, wherein said renovi ng neans

i s suction neans for sucki ngs sdid cor* uctive ball. 27. A et hod
of producing an el ect ron| c conponent provi ded with bunps, according to
Claim 21, wherein_whe :

movmg means for moving said removing means horizontally; and

a heating furnace for heating said work so as to fuse the conductive ball placed on the

electrode of said work thereby forming a bump on said electrode.

5 3. An apparatus for producing an electronic component provided with bumps, according
to Claim 1, wherein said transfer means is a head provided with a suction hole for sucking
+ said conductive ball, said suction hole being formed on the lower side of said head, said head

being connected to a blower portion.

10 4. An apparatus for producing an electronic component provided with bumps, according
to Claim 2, wherein said transfer means is a head provided with a suction hole for sucking
said conductive ball, said suction hole being formed on the lower side of said head, said head

being connected to a blower portion.

15 §. An apparatus for producing an electronic component provided with bumps, according
to Claim 3, wherein said recognition means and said removing means are integrated with said
head, and said head, said
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sai d'recogni tion means detects that said conductive ball is placed at an
incorrect |ocation deviated froma correct |ocation on the electrode, all
conductive baII i ch _have been pl aced on the work are renoved in one

operation step, ﬂ!,m lm,eﬂll IaC| ng a conductive ball Substitatewshieet s

performed again er nmeans. 28. A 1@Sepderibepri®@8Zi ng
an el ectroni ¢ .conponent - provi. ded with bungs, according to Caim 22, .
wherei n when said recognition neans detects that said conductive ball is

pl aced at an incorrect Iocation deviated froma correct Iocz;]ltion En t he

el ectrode, all. .conductive b |1, ich have been placed on the work are
removed in on@d SBf)téqr’alPF%ﬁ ahﬁ%ﬁ,\ﬂ the step of placing a conductive ball
on the work is perforned agai n using said transfer neans. 29. A

met hod of producing an el ectronic conponent provided with bunps, according
to C ai m 23, 1&her Anhappanaws fos pioducingcanpiectronin component ptovided withelburss, decording

conductive bl élalm 12, wherein said suction means is connected to said blower portion, and said blower

5 portion is used in common by said suction means and said head.

19. An épparatus for producing an electronic component provided with bumps, according
to Claim 1, further comprising a collecting unit for collecting said conductive ball removed
by said removing means from said work.

10 __
20.  An apparatus for producing an electronic compone;lt provided with bumps, accordiné
to Claim 2, further comprising a collecting unit for collecting said conductive ball removed

by said removing means from said work.

15 21. A method of producing an electronic component provided with bumps, comprising the

steps of: _

picking up, with transfer means, a plurality of conductive balls from a conductive ball
supplying unit in one operation step and placing said conductive balls on electrodes of a work
positioned on a positioning device;

20 recognizing the upper surface of said work using recognition means, and inspecting
whether each of said electrodes has one of said conductive balls placed at a correct location
on said electrode respectively on the basis of the recognition result; and

if a conductive ball placing failure is detected in the previous step, removing all of the
conductive balls placed in one operation step from said work using conductive ball removing

25 means.

22. A method of producing an electronic component provided with bumps, including the
steps of forming a work provided with electrodes on each of which a bump is to be formed;

and forming a bump on said electrode, said method being characterized in that said method

30 includes the steps of: g REPLACEMENT SHEET
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i's placed at antlmnggggc’t’l’w_devi ated froma correct location on the
el ectrode, all c ive ball jch have been placed on the work are
removed in one opﬂ“{“!ﬂ“!!%ﬂi‘!ﬂ

|
¥ c

on the work is per

10

15

the step of placing a conductive ball
" said transfer neans. Substitute sheet
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picking up, with transfer means, a plurality of conductive balls from a conductive ball
supplying unit in one operation and placing said conductive balls on the electrodes of the
work positioned on a positioning device;

recognizing the upper surface of said work using recognition means, and inspecting
whether each of said electrode has one of said conductive balls placed at a correct location
on said electrode respectively on the basis of the recognition result; and

if a conductive ball placing failure is detected in the previous step, removing all of the
conductive balls placed in one operation step from said work using conductive ball removing

means.

23. A method of producing an electronic component provided with bumps, comprising the
steps of:

picking up, with transfer means, at least one conductive ball from a conductive ball
supplying unit;
moving said transfer means to a location above a work positioned on a positioning

device, and placing
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