pn e ] _ .' | I-q -
Conductive.Bal| Attachi ng Apparatus and Met hod Backgroundcu¥”?ﬁé N

I nvention The present invention relates to an apparatus qg}wgg CbF
met hod for attaching conductive balls form ng bunps onto a substrate. %Y

Concerning the method for formng el ectrodes on a substrate on which

el ectronic parts are nounted, a nethod of wusing conductive balls is known.
According to this nethod, after conductive balls such as solder balls have
been attached onto el ectrodes on a substrgte, the conductive balls are
heated, so that bunps (protruding el ectrodes) are forned on the el ectrodes
on the substrate. ConductigenBeddi Agtenbingt Appematus anthiMarhat
conductive balls onto the electrodes on the substrate, a nmethod of using

a suction head is known. According to this nethod, the conductive balls

are vacuum absor bed ang held!onto E Igmer surface of the suction head and
attached onto the ep®e : . This method is

advant ageous in tha I n cQn Y St f tjvely
attached onto a | atrrgg _%%g%?‘to#ﬂ??ég%gdggigﬁ 'sa?;og?gle-sa. a%ae +ﬁftdne

case where [aeneandds! iatktMing dbRdabtavecsaladl Edheing Iningd Dt the

suction head, it is necessary to accurately position the conductive balls
to the el eceubgesade. the substrate. Therefore, before the conductive balls
are attached onto the substrate, positional recognition of the
Concerning the method for forming electrodes on a
substrate on which electronic parts arxe mounted, a method of
using conductive balls is known. According to this method,
after conductive balls such as solder balls have been
attached onto electrodes on a substrate, the conductive balls
are heated, so that bumps (protruding electrodes) are formed
on the electrodes on the substrate. | '
Concerning the method for attaching the conductive
balls onto the electrodes oﬁ the substrate, a method of using
a suction head is known. According to this method, the
conductive balls are vacuum-absorbed and held onto a lower
surface of the suction head and attached onto the electrodes
on the substrate. This method is advantageous in that a
large number of conductive balls can be effectively attached
onto a large number of electrodes all at once,
In the case where the conductive balls are attached
onto the substrate by ﬁhe suction head, it is necessary to
. accuratély position}the conductive balls to the electrodes on
the substrate. Therefofe, before the conquctiﬁe balls are

(O attached onto the substrate, positional recognition of the



22 - substrate is required. Conventionally, in the suction head, there is
provi ded one set of canera used for positional recognition of the
substrate. Wile the canera used for positional recagnition is noved in
the horizontal direction integrally with the suction head, positional
recognition marks forned on an upper surface of the substrate are

observed by the canera. There arZ -provi ded two positional

iti Kk t h trate., . lLn i.fi
Fecogni {1 oneUPEEERLE gt SRl Rey Lot atiiBnad f o ¥he Mudioiud o, |
are formed gh a0 ROHAIARL brfb EedIWIlcanld:te Wed Mol o (ehdhapnd a

di stance bet'weén two positional recognition marks 1s extended as | ong

as possi bl e recfidigitlon iblit-AARENNINGY ARPAdisie fsdtpogbr the
camera nust ge orizontally noved by a | ong distance and these two

positi onal pREYEIcHaIN rEYEHINiTn B mevedsdivdahe hskzowcabydirectiorer a.
Therefore, the tact time required for .the positional recognition of the
substrate i indegaeddy, widhd the gncddga he @asitokonal argregrition
Especial ly, positional recognition of the substrate qgst be conduct ed

i ndi vi dual | jpexde formest arudeiRper sprdach &f e hsrate &% the
substrate is_i ncreadzi%_ (ﬁr}%gent '3’ and a di stance between the two positional
n

-recpgnition°P§PE§Q_ SA%™e tact time is extended for the
~ posi tional recognltwwéég Jggaﬁ¥g$§hgﬁp%woa@%dfﬁﬂaﬂ§¥“¥%cognition marks

on the substrate. In order to enhance the positional
recognition accuracy of the substrate, these positional
recognition marks are formed at two positions on a diagonal
line of the substrate, and a distance betwsen the two
positional recognition marks is extended as long as posaible.
Accordingly, when the conventional apéaratus is used, the
camera must be horizontally moved by a long distance and
these two positional recognition marks must be successively
observed by the camera. Therefore, the tact time required
for the positional recognition of the substrate is extended,
and the productivity can not be enhanced.

Especially, positibnal recognition of the substrate
must be conducted individually for a large number of
substrates. Since the size of the substrate is increased
recently and a distance between the two positional
recognition marks ie increased, the tact time is extended for
the positionai recognition of the substrate, and it becones |

impossible to enhance the productivity.



i'mpossi bl e to enhance the productivity.

- 3 - Summary of the Invention Consequently, it is an

obj ect of the present invention to provide an apparatus and a nethod for
attaching conductive balls by which the tact tine necessary for the
positional recognition of a substrate can be greatly reduced. To
attain the above-noted object, the present 3iHivention provides a conductive

bal | attachi ng appagat us_and conductiye ball attaching nmethod, wherein a
pair of first and éﬁ@@ﬁ§§cgﬁeig§-gsgéé#%§9ded for a auction head to

respectively recognb@sgggeaegghi ggoéeceﬂnbﬁgaet NBEkEnbOopEBdent 2

substrate. cri e, according to the present

i nvention, ghi8htRofUitwalprBosidel aﬁahﬁpa&:athenahat nerothbe fbir atrabHihge
second camera has been recogni zed, the first and the second canera
respecti vel gondaogtivecbaldspbyi which theogacti timeanbkeeBearyd far the
positions on the substrate, which are arranged being distant from each
ot her, duripgsihéonadyeesegnitiopenst aosubstratesgani be preatlyhseduced,

the tact tinme required for this positional recggnitiog can be greatly
shortened and the cBRdB&EPIR bhP| ebekp-notad:abihedt ohhg BXPEPRE nunber of
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conductive palhnductive ball attaching method, wherein a pair of first
and second cameras are provided for a suction head to
respactively recognize two position recognition marks formed
on a substrate.

Aé described above, according fo the present
invention, after a mutual positional relation between the
first and the second camera has bsen recognized, the first
and the second camera respactively recognize-the.position
recognition marks formed at two positions on the substrate,
which are arranged being distant from each other, during the
movement or operation of the suction head. Therefore, the
tact time required for this positional recognition can be
greatly shortened and the conductive balls can be attached
onto a large number of successively conveyed substrates with
high workability.

Brief Description of the Drawings

Fig. 1 is a plan view of the conductive ball
attaching apparatus of Embodiment 1 of the present invention.

Fig. 2 is a side view of the conductive ball



“attachi ng apparatus of Enbodinent 1 of the present invention. Fig.
2 is a side view of the conductive ball _
- 4 - attaching apparatus of - Enbodi ment 1 of the present invention.

Fig. 3 is a plan view of the conductive ball attaching apparatus of
Enbodi nent 2 of the present invention. Fig. 4 is a plan view of the
conductive ball attaching apparatus of.Eubodlnent 3 of the present
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the present’ |nvent|o wWth reference to the draw ngs
attached aﬁ?ggggagl | @ [ eHbnd aw
conductiveggaFF 1n9[ I n appgﬁagﬁgogﬁmgﬁﬁbdlﬁﬁ%:ﬁgﬁé$ﬁthe preggﬁ?ﬁhﬁl
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appar atus of Enbodinent 1 of the present invention. In Fig. 1, reference
nuneral s laatdcRites Wﬂtﬂe@fsﬁnmmnm r-?:e@tﬁ dihey prerenthdnwentiom.ew 2
i s supported by the bearing 3. he feed screw 1 is drjiven hy the notor 4.

Rotati on of one fEéa-séréﬁ'ﬂ ﬁédﬁrxﬂ§ﬁiPﬁe&hﬁbcpméqﬂﬁ%¥ crew 2 via
the belt 5, so at two feed scre re |nultaneo sly rotated. -
e Tabre 6 PeERghiRg, w%%@& ?&P&ﬁ? “§n§ Ps’ifm'%% SRPE
held by X-table 6 yi li rection
X is screwed into

Preferred embodiment of the present invention will
now be described with reference to the drawings attached
hereto. |
[EMBODIMENT 1]

Fig. 1 is a plan view of the conductive ball
attaching apparatus of Embodiment 1 of the present invention,
Fig. 2 is a side view of the conductive ball attaching
apparatus of Embodiment 1 of the present invention. In Fig.
1, reference numerals 1 and 2 designate fead screws of
direction ¥, and the feed screw 2 is supported by the bearing
3. The feed screw 1 is driven by the motoxr 4. Rotation of
one feed screw 1 is transmitted to the other feed crew 2 via
the belt 5, so that two feed screws 1 and 2 are
gimultaneously rotated.

X-table 6 is mounted on the feed screws 1 and 2. The
suction head 11 is held by X-table 6 via the nut section 7.
The feed screw 8 of tha direction X is screwed into the nut

soction 7. When the motor 9 is driven and the feed screw 8



section 7. Wen the notor 9 is driven and the feed screw 8 IS
rotated, the nut section 7 is noved along the feed screw 8, so that the
suction head 11 can be noved in the direction X along an imaginary

hori zontal plane. When the notor 4 is driven and the.-feed screws 1 and 2
are rotated, X-table 6 is noved along the feed screws 1 and 2, so that the
suction head 11 is noved in the directiogrngY along the imaginary horizontal
pl ane. That is, the conponents to which the reference nunerals 1 to 9 are

appl i ed cond¢i ratatedppkhey mudbisectdon Fodsnpovied alansthefeet saravhe

directions X and Y. alon t he i magi nary horizoptal plane,. The
mount pl at eB128Psth eﬁ%@USFFEHFWh@eidt&GI€a9. eomovad Higt fthey didzeckion
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first camergioyddoalbhey WheifeRidiservsi 3 &RYEd,i Bol Rha¥t dihe GlicidnoIRIher
with the suction head 11. When the X-direction noving shaft 14 and the

Y-di recti onlboysngovedafin theaxdrdeition, Yt dohigr $hec dmerd nbryc hodizontal
hori zontally noved in the directions X and Y irrespective of the novenent
of the suctpban@eadThet sat the comporentsctoi whish, ithe rsiferencecti on 13
and the X-direction noving shaft section 14  constitute a nmoving nechani sm
for noving RRBEFRLE: lckRedaars 2pRligd ROBPLILLESH 2 APVIRG Relilfe&Oron. The

second Ca”%&gvfgg the suction head 11 in the directions X and Y along

the imaginary horizontal plane.

The mount plate 12 is extended from the X-table 6.
On the mount plate 12, there are provided a Y-direction
moving shaft section 13 and ‘an X-direction moving shaft
section 14 which are arranged at right angles with each
other. The first camera 15 is mounted on the X-direction
moving shaft section 14. When the fead screws 1 and 2 are
rotated, the first cameré 15 on the mount plate 12 is moved
in the Y-direction together with the suction head 1l. When
the X-direction moving shaft 14 and the Y-direction moving
shaft 13 are driven, the first camera 15 can be horizontally
moved in the directions X and Y irrespective of the movement
of the suction head 11. That is, the Y-direction moving
shaft section 13 and the X-direction moving shaft section 14
constitute a moving mechanism for moving the first camera 15§
in the X~direction and the Y-direction. The sscond camera 1§

i=s mounted on the side of the suction head 11, The second



i's mounted on the side of the suction head 11. The second

- 6 - canera 16 is noved in the directions X and Y along the inmaginary
hori zontal plane together with the suction head 11. . Under the

- novenent passage of the suction head 11, the follow ng conponents are
arranged. Reference nuneral 21 is a conveyer, which conveys the substrate
22 in the X- direction. The substrate 226is |aterally elongated, and is

nine <. : 1 . it : | tad k 23,
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which will be referred to as herei nafter,

positional {RgeoRhkyORCFRNE4AL pianehtdgethes kAt rafk ighastion didad B,
herei nafter. described later, "point A" 23 is recognized by the first
canera 15, and "poi phdBr RHei movemagti padshyget b€ sheomthctdane healiclll,n
order to enhance the accuracy of positional recognition, "point A" 23 and
"poi nt B' 2tharfojdowiag gompoasatsoareherdangedal Refexngnaehqumersls 2ile
22, with the distance therebetween being as |large as pgssible. In this
connect i on, i hlr GRNELYSXi, cWPILH GRBVEY S @ECPP@G%FQ&%tQ%rinlﬁﬁF e used as

"point A" 23 and ‘point B' 24 o A | iQn 25 is .
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hereinafter, and a second positional recognition mark 24,
which will be referred to as *point B" hereinafter. As
described later, "point A" 23 is recognized by the first
camera 15, and "point B" 24 is recognized by the second
camera 16. In oxder to enhance the accuracy of positional
recognition, "point A" 23 and "point B" 24 are generally
located on the diagonal line of the substrate 22, with the
distance therebetween being as large as possible. In this
connection, characteristic portions of the circuit pattern
may be used as “"point A" 23 and "point B" 24,

A flux supply section 25 is provided adjacent to the
conveyor 21. Further, a conductive ball supply section 26 is
provided adjacent to the flux supply section 25. As shown in
Fig. 2, the flux supply section 25 is in the form of a
shallow container, in which f£lux 27 is stored. The
conductive ball supply section 26 is in the form of a
relatively desp container, in which a large number of

conductive balls are stored. As shown in Fig. 1, the



- conducti ve

relatively deap container, in which a | arge nunber of conductive balls are
stored. As shown in Fig. 1, the ' - 7
- substrate 22 at the position where the conductive balls are to be
attached, the flux supply section 25 and the conductive ball supply
section 26 are juxtaposed with each other in the Y-direction. In addition,
a canera position reference mark section728 is provided adjacent to the
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above the canera position reference mark section 28 to observe the canera
posi tion rphglesupplaf seaiorn 22 &rd\eiixtagosddh eritdneavnothert e $heond
canera 16 is noved to a position above the canera position reference mark
secti on 28¥~-tdretdore t Mo eatditdqrgsia icamenal gosidd aname fegencen magk
According to the results of the above two observations, a relative

posi t i onal 8eekiomoR Bdiswraevided iadjacantet® the, fenvieyess2dod® ERFMTa 16
is found by the calculation conducted in a control section (not shown in
t he dramﬁné?.r?ﬁén}'the suction head 11 is noved to a position (position

"a") above the co%’[é ij\é’ ee%%:éci&s"lu%lt% oy if,gp,d%@ti%e?g%gﬁ B‘E%&hgpgx\/t he

suction head 11 is y, an arge nu conduc e
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(position iR"Figeqva iRl 3 e Einsts eeireda 33 iAl nidvietl to a position
above the camera ?osition reference mark section 28 to
observe the camera position reference mark section 28. Next,
in the same manner, the sescond camera 16 is moved to a
position above the camera position reference mark section 28
to observe the camera position reference mark section 28.
According to the results of the above two observations, a
relative positional relation between the first camera 15 and
the second camera 16 ié found by the calculation conducted in
a contrel section (not shown in the drawing). Then, the
suction head 11 is moved to a position (position "a") above
the ¢onductive ball supply section 26. At this position, the
suction head 11 is moved vertically, and a largs number of
conductive balls are vacuum-absorbed and picked up onto the
lower surface of the suction head 11.

Next, the suction haad 11 is moved to a position

(position "b") above the flux supply section 25, At this

position, the suction head 11 is moved vertically, so that



position, the suction head 11 is noved vertically, so that

- 8 - the lower surfaces of the conductive balls 10 are dipped in the fl-.ux
27. In this way, the flux 27 is attached to the | ower. surfaces of the
conductive balls 10. As shown in Fig. 1, the position of the first canera
15 is adjusted by the Y- direction noving shaft section 13 and the
X-direction noving shaft section 14 such ghat the first canera 15 is

| ted at iti b int "A" 23 0f th t 22 if _the .,
oot oo P el T fefaced B el cqhanen Ve Balls (7 i alondl in
. t h 1 . d t t - H n ||, M t n n -
it o) 5 EhET SIS o (M PIRY, Yhe Fral Uil se rtethdd £F the |
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the substrate 22. During this novenent of the suction head 11 to the

posi tion abqye thee pusitiicr @22 hd 4 ratc eathexn ks ald Gad justed doly cthe hp-
side of the suction head 11) is first noved to and | ocated at a position
(position "direstdwn moiing "shafil secd iidml 3 enddie i Xrdbfegion navimgl is
recogni zed. Then, the control section calculates an accurate osition of

t he substraB&aft 2&Urifmd4 Eudhe thadi then firate GARA%S ol° oF8 prchted At 23

d "B" 24, and.in, d ith th t_of t | culatipp,, th
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tion 1 ) e \ _ hata th !
bai | 5 20 ar BTG b4t 3 o, iRBREE TN Pt 2 ) enéUHL, 12
described abpus e RAMUH Néadalll 13! WRF¥d%o the position "b", point

*A" 23 can be immediately recognized. Recognition data is

inputted into the control section. _

Next, the suction head 11 is moved to a position
above the substrate 22. During this movement of the suction
head 11 to the position above the substrate 22, the second
camera 16 (provided on tﬁe side of the suction head 11) is
first moved to and located at a position (position *c*) above
pdint "B* 24, so that the position of point "B" 24 is
recognized. Then, the control section calculates an accurate
position of the substrate 22 according to the positional
recognition of points “A".23 and "B" 24, and in accordance
with the result of the calculation, the suction head 11 is
mnoved to.a position above the sﬁbstrate 22. At this
position, the suction head 11 is moved VBrtically so that the
conductive balls 10 are attached to the electrodes on the |
substrate 22.

As described ebove, the conductive ball attaching



'- 9 - apparatus is provided with the first canera 15 and the second canera
16, and during when the suction head 11 is noved to the position above the
flux supply section 25 so that flux 27 is attached .to the conductive balls
10, the positional recognition of point "A" 23 is conducted by the first
camera 15, and further during the novement of the suction head 11 to the
position above the substrate 22, the p05| onal recogni tion of point "B"
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of the s I'on"hé the tact tine required for the

posi tional ¢ fgc | Rhe' 1R0igkict'iBn 26 Attt dlesi 127
reduced. thé QBQ&E&BB Q%oE%bgthégrﬁis e?othe suction head 11 is noved

to a posi ti@ﬂaﬁbauneahtof the Sopduytieet ballds 10,hahed ipagitdomala 15 is
~located at a position above point "A' 23. However, the follow ng variation
may be rmdeecognitgonl oft peinti JA"s23phe cendustert hy the ket semara

cection. 285 sand %2%&%2%%54%;,#32%#%@%&@39@1 ic¥ign, Rasit " o
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16. Therefore, the positional recognition of point "A" 23
and point "B" 24, which are greatly distant from each other,
can be conducted efficiently in the process of movement of
the suction head 11, Accordingly, the tact time required.for
the positional recognition of point ®"A" 23 and point "B" 24
can be greatly reduced, |

In this Embodiment 1, when the suction head 11 is

moved to a position above the flux supply section 25, the
fiist camera 15 is located at a position above point "A" 23.
However, the following variation may be made. In Eig. 1, the
flux supply section 25 is arranged on the opposite side to
the conveyer 21, that is, in Fig. 1, the flux supply section
25 is arranged on the upside of the conveyer 21, and the
conductive ball supply section 26 is arranged at the position
of the flux supply section 25 shown in Fig. 1. Under this
arrangement, when the suction head 11 is moved to a position
above the conductive ball supply section 26 to conduct a

pickup motion picking up the conductive balls 10, the first



pi ckup notion picking up the conductive balls 10, the first

- 10 - canera 15 is located at a position above point "A" 23 so as to
conduct the positional recognition at the position. The inportant aspect
of the present invention is that the two caneras 15, 16 are used and the
positional recognition of. point "A" 23 and point "B" 24 is conducted
during the novenent of the suction head-11p so that the tact tinme required
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an upper peainekas a5, h% e@Rdudledyandakhes pRBlit il tectgrit KANGEL A
pi ckup notion picking up the conductive balls 10. [EMBODI MENT 2]

Fig. 3 is appliat Viaew2d anide podmitucBi'v@4bdlsl coadumtiad ghwapirgy dthes of
Enbodi nent 2 of the present invention. In Enbodinent 1, the second canera

16 i s mount Bavemente of dde suctiensheadodlhsadthat dwevaict itilmenbodi nent

const |  ut T BYUEREI 6 thea POSISI008Y, FECPR AW i diEaeedoct fon 13 and

X-direction moving igaihige%%kggc%ﬁannthgge is provided a system in
which flux is previously coated on the electrodes of the
substrate by means of transfer. In the above system, it is
unhacessary to provide the flux supply section 25. In this
case, it is preferable that the first camera 15 is moved to
an upper position of point "A" 23 for the positional |
recognition when the suction head 11 is moved to an upper.
position of the conductive ball supply section 26 to conduct
a pickup motion picking up the conductive balls 10,
{EMBODIMENT 2)

Fig. 3 is a plan view of the conductive ball

attaching apparatus of Embodiment 2 of the present invention.
In Embodiment 1, the second camera 16 is mounted on the side
of the suction head 11, however, in Embodiment 2, the second
camera 16 is mounted on the moving mechanism, which is
constituted by the mount plate 12, Y-direction moving shaft
saction 13 and X-direction moving shaft section 14, in the
same manner as that of the first camera 15. Consequently,

when the X«table 6 is moved in the direction Y along the feed



same manner as that of the first canera 15. Consequently, when the X-table
6 is noved in the direction Y along the feed

- 11 - screws 1, 2, the first canmera 15 and the second canera 16 are noved
in the direction Y together with the suction head 11, Al so, when the

Y-di rection noving shaft section 13 and the X- direction noving shaft
section 14 are driven, each of the first jganera 15 and the second canera
16 can be noved in_th

di.r ect,i ons X and i rr tiV f. the Y nt__of
the ucti oRCREHA 1y 2. tre Pl eangrn Yo ARt RECL Ak g TR T B
| ocated at a Siati QR | 1 "y ) I _ ' 5-as
| ocated Al RovBASth! el BN Y koBUBNEr! WLh wher (RRIOKGHE TR 135
carrera 16 t 458CORNEL chl Hdifiactiolfioldnd shBze Sectied umambline 3
course, posi O0fs of the first camera 15 and the second camera 16 are
adj ust ed sogtpabtRenNmoving hadid seeitibn’ B4 24eCariven,caagh 240 the
si mul taneously. [ EMBODI MENT 3] Fig. 4 is a plan view of the
conductive Bakbt ekmaa N$ @mdhthsusecbnBntamierantl 63 can tiee moveskedim the
invention. Fig. 5is a side view of the conductive ball attaching
appar at us ofliEeptdomsnX angt % Harespessivenedntingn moviements ofc &heect i on,
the sanme or |ike conponents are represented by the sane reference signs in
. Enbodi nent s#¥ckhgnshead, Ilyi s  Enbodi ment 3, the conveyer 21 is arranged

~petng interposed  bgiuceR bl Lhdh BHBPEUCREEH REad° 13 44" 1BoGRAM G K°
position (position "b") above the flux supply section 25 as
shown in Fig. 3, it is possible for the first camera 15 and
the sacond camera 16 to recognize point "A" 23 and point “B*
24 simultaneously. Of course, positions of the first camera
15 and the second camera 16 are adjusted so that point "A" 23.
and point "B" 24 can be recognized simultaneousiy.

{ EMBODIMENT 3]

"Fig. 4 is a plan view of the conductive ball
attaching apparatus of Embodiment 3 of the present invention.
Fig. 5 is a side view of the conductive ball attaching
apparatus of Embodiment 3 of the present invention. 1In this

~eonnection, the same or like components are represented by
the same reference signs in Embodiments 1 and 3. 1In this
Embodiment 3, the conveyer 21 is arranged being interposed
between the flux supply section 25 and the conductive ball
supply section 26. In this embodiment, point “"A" 23 and
point "B" 24 are arranged on.a diagonal line which is

different from the diagonal line where point "A" 23 and point



supply section 26. In this enbodiment, point "A' 23 and point "B" 24 are
arranged on a diagonal line which is different fromthe diagonal |ine
where point "A" 23 and point : - 12 -
"B" 24 are provided in the arrangenent of Enbodinent- 1. The first canera
15 and the second canera 16 are respectively arranged on both sides of the
suction head 11, so that these caneras-q@an-be noved in the directions X

Tr. ¢ OnobPcey R PROY LRGN #R"LAG SupRRecAEft GE MRboguhBnR s, Jinanec

posi tion refereOCeamBrk 28 hRAOLHE! ¥ESoRY éhRefa’ $& asdTReapastapdiihe
second canera 16, and a positional relation between the first canera 15

and the seconfaggeereénlboth shdewi ofistheresoghoncheadhn, bbethuet thesbead
11 is nmoved to a position (position a') above the conductive ball supply
section 26.camexas thn baecmovedhéndtie directionscXtandl Yyalongabberb and
pick up the conductive balls 10 by the action of vacuum Next, the suction
head 11 is ¥maginasyshpsizental eémettw%hsr Wit the spgkienpheadsddtion

B s WRYeciodte o B W ERlA RS SOl ok SR, L
Nt L SHEAGRE 595 ton! SoFRYERCA kR R A8 ondBEThA. B9 b BERNE 11
:)g-gi fiegggf' CRHEER 16 ah8COHA! 4650RE Sdmeth 6 A& CREE2LEENMA  Peilfion
between the first camera 15 and the second camera 16 is-
previously recognized., Then, the suction head 11 is moved to
a position (position a‘’) above the conductive ball supply.
gaction 26. Next, the suction head 11 is moved vertically to
absorb and pick up the conductive balls 10 by the action of
vacuum. Next, the suction head 11 is moved to & position
(position b’) above the flux shpply section 25. When the
suction head 11 is moved vertically at this position, flux 27
is attached onto the lower suifeces of the conductive balls
10.
| Next, the suction head 11 is moved to a position
(position c¢’) above the substrate 22, where the first camera
15 recognizes point ?A“ 23, and then the second camera 16
recognizes point "B" 24, In accordance with the positional
recognition at point A" 23 and point *B" 24, the control
unit calculates an agcufate éosition of the substrate 22, and

in accordance with the result of the calculation, the suction

head 11 is slightly moved in the directions of X and Y so



recognition at point "A" 23 and point "B" 24, the control wunit calcul ates
an accurate position of the substrate 22, and in accordance with the
result of the calculation, the suction head 11 is sllghtly noved in the
directions of X and Y so - 13 - that
the suction head 11 is accurately positioned with respect to the substrate
22. Then, the suction head 11 is noved vertically, so that the conductive
balls 10 are attached onto the el ectrodes “df "t he substrate 22. As
descri bed abb#b,thﬁ sucsipebbeadedd d8 aseuUNESSly mafitiansghmitdn of point
"A" and point "B" can b ui ckly conductegﬁgg the first canera 15 and t he
second cank?aPast §ﬁdtSﬁugupﬁér@6ﬁd33tlvg /| by sugtian heagcddd igont o

Ehi4s9b3&;?t$§gélg%ﬁg& O e t ¥he copdustiys RAL %40 &5achi ng
appar atus f 5'8ﬂt5ptﬁ3de§%@%§$ﬁgg el lgubbtHatePrguct i ve balls and

attaching the conguctlve balls onto el ectrogés of a substrate having two
first and second positdesakibeaoaBbvbynifntkis Embbdimentod, eapl ot her;

sai d conductive ball attaching -apparatus conpri sing: a conducti ve
bal | attachpogitbohadbnrebegaitiien of point "A" and point “"B" can be
quickly conducted by the first camera 15 and the second
camera 16, and £hus the conductive balls 10 can be attached

onto the substrate 22 with high workability.



substrate is to be pl aced; a conductive ball supply section where

t he conductive balls are provided, .a suction head novabl e bet ween
the conductive ball attaching section and the conductive ball supply
section along an imgi nary horizontal plane; - afirst camera

associated with the suction head and novable, along the inmaginary

hori zontal plane, to a position above the first positional recognition
mark of the substrate placed at the condud#ive ball attaching section; and
a second c sai d suct.ion head, and novabl e, along the

| magi nary horlzontal pl ane, to a _ position_above the second posi ti onal
recogni ti on mark of the subs?P&FBcﬁﬁxéeHa&ﬂ Pﬁ649¥ﬁﬂﬂn4329qﬁﬂﬂs Forachi ng

ool o m 1, PAGKERS, bR agd SeRgering & Blupalidt P4 hFREREE R iad
_SUCt hon heagt@hgﬂgn@%k Jﬁ?{ LY a 9.@%' %rleectrod?s of a accourboq%ratfe

15 St CAC I Nng apparatu
claim 2, V‘*‘ﬁ&%ﬂgt l%%om?.\i'x@& ool %dc%hugﬁ»%nmnal re@oéﬁi@ioﬂ gﬁﬂfkémvab' e
in a flrst direction along the inmagina hori zont al plane, supporting
the first caistant ¥¥dm each ota;e&ecaaddt eRnuntine tmnyaﬁmmﬂ@t tabl e
and novable relative to the first table in a second di rection
apparatus compris;ng.

a conductive ball attaching section where the
substrate is to be placed;

a cohdﬁctive ball supply section where the conductive
balls are provided;

a suction head movable hetween the conductive ball
attaching section and the conductive ball supply section
along an imaginary horizontal plane; ‘

a first camera associated with the suction head and
movable, along the imaginary horizontal plane, to a position
above the first positional recognition mark of the substrate
placed at the conductive.ball attaching section; and

a second camera associated with saild suction head,
and movable, along the imaginary horizontal plans, to a
position above the second positional recognition mark of the.
substrate placed at the conductive ball attaching section. -

2. A conductive bhall attaching apparatus
according to claiﬁ 1, furthexr Qomprising:

a moving table.fof'moving the suction head along the

imaginary horizontal plane.

* [ L [ SR *



perpendicular to the first direction along the imaginary ‘horizontal plane,
the second table supporting the suction head. 4, A conductive
bal | attaching apparatus according to claim 3, wherein when said first
table is noved in the first direction to nove the suction head in the
first direction, the first canera is noved in the first direction

together with the suction head. 5. A conductive ball attaching
apparatus according to claim3, wherein-th2 second canmera i s nounted on
the suction head. 3. @& condupntivedbsdlyetifiching appargtasoar at us

according to claim 3, wherein the second canera is supported by the first
t abl e. according to)d@igduds yherain khe,aqnhna Ig pncldeitding to

head e o g 8 e AR BRI oy ey Ak, el Lo
laim7, wh ' ' d i . .
Toe i ShRSToE AN, e Bliboreing the firat cqneray .

nmoving tabl gpqthe first canera is noved in the first direction together
wi th the suction head, and when the suction head is noved in a second

direction perpendi cal aacond tadle sapported byn tHeomiidte taBlE Py

hori zontal plane by the noving table, the first canera is noved in the

second movable relative to the first table in a second direction
perpendicular té the first-direction along the imaginary
horizontal plane, the secona table supporting the suction
head.

4. A conductive ball attaching apparatus
according to c¢laim 3, wherein when said first table is moved
in the first direction to move the suction head in the first
direction, the first camera is moved in the first direction'
together with the suction head.

5. A conductive ball attaching apperatus
according to claim 3, wherein the second camera is mounted on
ths suction head.

6. 2 conductive ball attaching apparatus
according to claim 3, wherein the second camera is supported
- by the first table,

7. A condudtive.ball attaching apparatus
accoxrding to claim 2, wherein the first and second cameras
are mounted on the suction head. |

8. A conductive ball &ﬁtaching apparatus

according to claim 7, wherein when the suction head is moved

A



direction together with the suction head. 9. A conducti ve bal
attachi ng apparatus according to claim3, wherein the first canmera is
supported by the first table through a first camera noving nechani sm

10. A conductive ball attaching apparatus according to claim9, wherein
t he second canera is supported by the first table through a second canera
novi ng nmechani sm 11. A conducl6 ve ball attachi ng apparat us

according to claim1, further conprising: | . a conveyor for_ conveying
the substrads. a first dippctionsadenguéhe, dmsginaxnyt hoxisPniphptare by

pos tonal” BBl gh ks’ ane Hirer: vk 16 ey £ S "Bttt v
conduct | ve BAFFEr8a” bl YERCEhel BycidBrl WU a8 iR ™D,

up the conguefc&sﬁ Rlalds 13C cERdahed bRcbAd QATUELINE pedpenditiPlar to

section, and conveying and attaching the conductive balls onto the

substrate; the first direction along the imaginary -hd¥izontal plare By i ng
table for noving the suction head along an imaginary horizontal plane; and

first and sehenmovdmgr amiiler, ¢heckirsy chmerwo igpoxivedrin the aprandn
marks, each of said first and second cameras being novable in at |east one
di rection atidngcthen teggithery wishi ebet auctiane hedgst her with the suction

head 9. A conductive ball attaching apparatus

according to claim 3,'wherein_the first camera is supported
by the first table through a first camera moving mechanism.

10. A conductive ball attaching apparatus
according to claim 9, wherein the second camera is supported
by the first table through a second camera moving mechaniem.

11, | A conductive ball attaching apparatus
according to claim 1, further comprising:

a conveyor for conveying the substrate.
12, A conductiva.ball attaching apparatus
comprisings |

a conveyer for convéying a substrate having two
positional recognition marks distant from each other;

a conductive ball supply section arranged adjacent to
ths conveyor for supplyihg conductive balls:

2 suction head for vacuum-absorbing and picking up
the conductive balls accommodated in the condﬁctive ball
supply section, and conveying and attaching the conductive

balls onto the substrate;

e
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when the suction head is driven by the noving table. 13. A
conductive ball attaching apparatus according to claim112, wherein the
novi ng tabl e includes: a first table novable in a first direction
along the inaginary horizontal plane; and a second table
supported by the first table and novable relative to the first table in a
second direction perpendicular to the feri_girection al ong the i magi nary
hori zontal plane, the second table supporting the suction head.

14. A conduct i veabubwviagt &ebileg foppmexing thecsugitien degdapiong, an
wherein the first canmera is supported by the first table, and the second
canera is nbupginasy heeizenteloplpngd. and 15. A conductive bal

attachi ng apparatus_,accordi,ng to ¢laim13 erein the first and second
caneras are suppor r&§® yaf’ﬂ'eg cPof Faperas #62 obseﬁglng t:ifecg?'”fauctive

bal | attaching; gpaanal UacoRhiRid halkes! 3kHhlde WAYCPIF) Je abld BboBid

second cane ‘are nounted on the suc
- 18 - cametds beifigThoVablel iat kaCheastcondudirékR tidh alengothe
substrate, conprising the steps of: - ~vacuum absor bi ng and pi cki ng
up conducti jmagihbsy hoitigbntad plansmudgbehernwd thomhec suetibal headppl y
section, onto a |lower surface of a suction head; '

when the suction head is driven by the moving table.

13. A conductive ball attaching apparatus
accor&ing to claim 12, wherein the moving table includes:
a first table movable in a first direction albng the
imaginary horizontal plane; and
a second table supported by the first table and
movable relative to the first table in a second direction
perpendicular to the first direction along the imaginarxy
horjizontal plane, the second table supporting the suction
head. | B
14. A conductive ball attaching apparatus
according to claim 13, wherein the first camera is supported
by ths first table, and the second camera is mounted on the
suction head, |
- 15. A conductive ball attaching apparatus
according to claim 13, wherein the first and second cameras
are supported by the first table.
16. A ﬁonductive ball attaching apparatus
according to claim 13, wherein the first and second cameras

are mounted on'the suction head.

R
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nmovi ng the suction head toward. a position where the suction head is

| ocat ed above the substrate; ' prior to accurately locate the
suction head at said position, recognizing two positional recognition
mar ks on the substrate, by positioning two caneras simultaneously or
successively at positions above the two positional recognition marks;
finding an accurate position of the substrajg - according to the result of

the position recognition; accuratel%_positioning the suction head
with respect to thk7substritBethed of attaching;agnduetive: bahlecanteodar d

and away froqh%he substrate &o a;hach t he cgnductive ball s onto el ectrodes
provi ded orPHPRLER{H8  GPEPrising the gteps QIgyod of attaching conductive

recogni 2i ng two. posTer BHAr SPEEHERd afia hFkd{ng B BeBabBledye' BRLlly, 1

P ooy WSS A HSERIpaSAIELS Mcahulbetile BASaRIOBAR
onto a lower surface of a suction head;

moving the suction head toward a position where the
suction head is located above the substrate;

prior td’accurately locate the suction head at said
position, recognizing two positional recognition marks on the
substrate, by positioning two cameras simultaneously or
successively at positions above the two positional
recognition marks;

finding an accurate position of the substrate
according to the result of the position recognition;

accurately positioning the suction head with respect
to the substrate; and |

moving the suction head toward and away from the
substrate to attach the conductive balls onto electrodes
provided on the substrate.

18, A method of attaching conductive balls onto a
substrate according to claim 17, wherein said step of
recognizing two positional recognition marks includes a step
of moving each of said first and second camera in at least
one direction along an imaginary horizontal plane by

utilizing the movement of the suction head.
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