1 SUCKI-NG FAI LURE “DETECTI NG DEVI CE BACKGROUND OF THE | NVE 1., F
the Invention 5 This invention relates to a suck gfa&
detecting device for detecting whether objects to be transferred by a
sucki ng head is sucked onto sucking holes of the head, and nore
.particularly to a sucking failure detecting device used for a soldering
bal | supplying device in which a sucking head 10 operates to transfer
soldering balls froma soldering ball supplying unit onto a BGA (ball grid
array) substrate by suclGUEKIE FAILURBDBREGHENS (DRVEIRKi ng holes. In this
case, the sucking failure detecting device detects whether any one of the
sucking holes fails to suck the soldering ball. 15 2. Description of the
Prior Art A soldering ball sug | yi ng device has_a sucki ng head which has a
plurality of sucking hoIes5é5_Eﬁéﬂ—ggggeﬂﬂﬁg—ﬂgﬁﬁglgﬂereonto cor r espondi ng

to an asspciated BGA sustrate VMore specifically, soldering balls are

sucked o 1 noEon  of the head, and transferred onto the
BGA sustrate. pne bal ransferre to t he
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sol deri ng over again
particularly to a sucking failure detecting device used for a

soldering ball supplying device in which a sucking head

10 operates to transfer soldering balls from a soldering ball
supplying unit onto a BGA (ball grid array) substrate by
sucking soldering balls onto the sucking holes. In this case,
the sucking failure detecting device detects whether any one of
the sucking holes fai}s to suck the soldering ball.

15 2. Description of the Prior Art

A soldering ball supplying device has a sucking head
which has a plurality of sucking holes to suck soldering balls
thereonto corresponding to an associated BGA sustrate. More
specifically, soldering balls are sucked onto the sucking holes

20 of the head, and transferred onto the BGA sustrate. If any one
of the soldering balls is not transferred to the BGA substrate,
no complete electrode is formed thereon, that is, the resultant
base board is unacceptable. Hence, it is essential to detect
the failure in sucking the soldering ball onto any one of the

25 sucking holes of the head. If this failure occurs,. it is

necessary to suck the soldering balls all over again.



Heretofere, in order to detect whether any one of the sucking holes fails
to suck the soldering ball thereonto, an imge processing device is
uti.lized. More specifically, the sucking head having the sucking hol es
adapted to suck the 5 soldering balls is nade of a transparent materi al
.such as glass through which |light passes. And reflecting neans and
diffracting neans i nage the shades of the soldering balls, and the i mge
processi ng devi ce detects the shade. However, the above detecting nethod is
di sadvant ageous i rHexetofere¢ s i orderebsadgteotewhebherebayi vakyoifnthiecat e
optical neans such as reflecting nmeans and diffracting nmeans, and in
addi ti on t#eckhngehplesecfaihg govisvek $hexmmiddeningibhl hatheneonkoer ral of
the sucking head is limted to a transparent material such as glass. 15
SUMVARY OFLMafe | RIESFF SORng ndevigeofi st et ifldrzasbi ndioxs speetfiofliye the

I nvention is to rgéhgg a suckin% failure detecting device in which a |ight
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the image processing device detects the shade. However, the
above detecting method is disadvantageous in that it is
10 necessary to employ relatively intricate optical means such as
reflecting means and diffracting means, and in addition the
image processing device is expensive, and that the material of
the sucking head is limited to a transparent material such as
glass.
15
SUMMARY OF_ THE INVENTION
In view of the foregoing, an object of the invention is
to provide a sucking failure detecting device in which a light
source and a photosensor are employed as means for detecting
20 the failure in sucking the objects to be transferred, and the
sucking head is made of a light;shielding material (except
sucking holes thereof), and the photosensor detects whether
light emitted from the light source passes through the sucking-
holes of the head, whereby it can be positively determined at
25 low cost whether any one of the sucking holes fails to suck the

object thereonto.



obj ect thereonto. 2 To sol ve- the above problens, there is provided a
sucking failure detecting device built into an apparatus which transfers an
obj ect by sucking the object onto a sucking hole of a sucking head of the
apparatus, the detecting device 5 conprising: a light-emtting device
~emtting light and di sposed on a novenent path of the sucking head; and a

| i ght-receiving device disposed inside the sucking head which is nmade of
light- shielding material, the |light-receiving device receiving the |ight
emtted by the |iDht-srivdi nhedeaboeearprqabansg ttreoeghis0 prevnededcla ng
hol e. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective view

showi ng assckilegi igibare depetyimg device hwilh interardnpiratms othigke

i nvention; 15 Fig. 2 is an explanatory view showi ng a state that
a sucki ngthanefetrsaasuckingthbadshakingt $heuek igciolodda g ARinthdadst o;
and Fig. 3 is an explanatory view showing a state that all the sucking

hol es of Pfie &auERFhdnHerPahyOfsuERed AaRRALSH Hor | hge200eteahing Kevds® o.

DETAI LED DESCRI PTI ON Ok THE PREFERRED EMBCDI MENT A preferred odi neny of
t he anenFPBHr%FFPQBeadé§&ﬁ1ﬁﬂ+?ﬁ%99f%ﬁ%%%h@@rFBlPBef ég iGP obed

dramnngs'oglg'm%vement path of the sucking head; and a light-receiving

device disposed inside the sucking head which is made of light-
shielding material, the light-receiving device receiving the
light emitted by the light-emitting device and passing through

10 the sucking hole.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing a soldering ball
supplying device which is an embodiment of the invention;

15 Fig. 2 is an explanatory view showing a state that a
sucking hole of a sucking head fails to suck a soldering ball
thereonto; and

Fig. 3 is an explanatory view showing a state that all
the sucking holes of the sucking head have sucked the soldering

20 balls thereonto.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A preferred embodiment of tﬁe invention will be’
described with reference to the accompanying drawings. Fig. 1
25 is a perspective view showing a soldering ball supplying-device

which employs an embodiment of the invention. Fig. 2 is an



25 is.a per spective view showi ng a soldering ball supplying device which

enpl oys an enbodi nent of the invention. Fig. 2 is an -3- expl anat ory
view for a description of an operation. of detecting the failure in sucking
hol es of a sucking head fails to suck a soldering ball. Fig. 3 is an

~explanatory view for a description of the fact that all the sucking holes
of the head 5 have sucked the soldering balls. In those figures,
ref erence nuneral 1 designates a ball supplying unit; 2, the sucking head;

and 3, a sixplansdtcdy hiew Hoeca RS ctiistion &f andoBefatlibnpdf detdd€ting

sol dering ball supplying device operates as follows: As shown in Fig. 3,
10 sol dathendalidhire 4n Buichkdngahblegpplfyanguukihglhaad Satkedtonsack he
sucking holes 5 which are fornmed in the sucking head 2. The soldering balls
4 t hus suckddiearing r drdfler r edFtig .t h8 BGA sani peSpldhateugki wjewai fore a
detecting device of an enbodi nent 15 according to the present invention
conpri ses desanjption ofi tpe dectcshami shli shpravchéugohogeaeof hthe uagkddhg
head 2, and a |ight-receiving device provided in the sucking head 2. In the
enbodi nenthaspinaked-ithe soldaringthaldfi<ting device is a |ight source 6,
and the light-receiving device is photo-sensors 20 7.. The light source 6
is, for instance, 1® thR§et ERIVFERt FRIPFENES SHEILYG Yyt dBSLengtesha Pakk,

which is %%F%f??h&'ﬁ&i‘i 2, the sucking head; and 3, a strip which has

three BGA substrates (a BGA strip). The soldering ball

supplying device operates as follows: As shown in Fig. 3,

10 soldering balls 4 in the ball supplying unit 1 are sucked onto

the sucking holes 5 which are formed in the sucking head 2.

The soldering balls 4 thus sucked are transferred to the BGA
strip 3.

The sucking failure detecting device of an embodiment

15 according to the present invention comprises a light emitting-

device which is provided outside the sucking head 2, and a

light-receiving device provided in the sucking head 2. In the

embodiment shown in Fig. 1, the light-emitting device is a

light source 6, and the light-receiving device is photo-sensors

20 7. The light source 6 is, for instance, a tungsten light bulb,

halogen 1light bulb or the 1like, which is constant in the

guantity of output light. The light source 6 is disposed on a

movement path of the sucking head 2 in such a manner that it

faces the bottom wall 8 of the sucking head 2 in which the

25 sucking holes are formed (hereinafter referred to as "a sucking

hole forming wall 8", when applicable). On the other hand, the



qhanfity of output light. The light source 6 is disposed on a novenent path
of the sucking head 2 in such a manner that it faces the bottomwall 8 of

t he sucking head 2 in which the 25 sucking holes are forned (hereinafter
referred to as "a sucking hole formng wall 8", when applicable). On the
ot her hand, the -4- | i ght source may. be placed far away fromthe present

“detecting device and an optical fiber or the like may be used for |eading
the light emtted by the Iight source. The sucking head 2 is in the form of
a box maddigfhtb sourdeyintays becpdargdniiter aahy f¥bm bbeét presénthéebestBnfaces
the light source 6. A predeterm ned nunber of sucking holes 5 are formed in
the bott omewilde &ndpennbptinglt hisber aom milysilorkemalyl et usehopokesdiped
sucking head 2 has an opening in its side wall. The opening is forned into
a coupl i n¢hsutlight) Erig tedaity thies it e8Puxce. vacuum syst em (not shown).

A connecting tube of light-shielding material is connected to the coupling
outlet 12, thus ndhepesigkinhghead %ﬂ#%u&% &hehﬁﬁﬁthﬁeﬁtaoﬁrﬂ@%%chng

head through t he coupllng outlet 12. The sucking head 2 has a dlffu5|ng
boar & 9 i FFHE RIP&ELIHRNg Tﬁﬁ?#%#ﬁabo@%etPQtEBGpPln&hﬁn@%ﬁ §ofaGes chhes

used to kee a cl osed space 16 hel ow t he d|fu in oard. 9 va nd to
di f f use |ﬁg‘Pﬁ LR © gnbédPFrEHFtefﬁ‘én&Ff Pyap ngaFBCESng hadgsob arsi| ky

whi te gla%&npla % Ortﬁ % %%OQ wéil|§ tpermltt:mg the transmission of
light. The box-shaped sucking head 2 has an opening in its
side wall. The opening is formed into a coupling outlet 12
10 which is coupled to a vacuum system (not shown). A connecting
tube of light-shielding material is connected to the coupling
outlet 12, thus not permitting the entrance of light to enter

the sucking head through the coupling outlet 12.
The sucking head 2 has a diffusing board 9 in the upper
15 portion above the coupling outlet 12, which is used to keep a
closed space 16 below the difusing board 9 vacuous and to
diffuse light. In the embodiment, the diffusing board 9 is
made of a milky white glass plate or acrylic plate. 1In the
case where the light source 6 is great in the quantity of
20 light, the light diffusing board 9 may be omitted. On the top
wall of the box-shaped sucking head 2, photosensors 7 which has
high sensitivity (being able to detect even extremely weak
light) are provided. In the present embodiment, the
photosensors 7 are photodiodes. The number of photosensors 7
25 may be only one; however, in order to achieve the sucking

failure detecting operation with high accuracy, it is



case where the light source 6 is great in the quantity of 20 light, the
light diffusing board 9 may be onmitted. On the top wall of the box-shaped
sucki ng head 2, photosensors 7 which has high sensitivity (being able to
detect even extrenely weak light) are provided. In the present
~enbodi nent, the photosensors 7 are photodi odes. The nunber of photosensors
7 25 may be only one; however, in order to achieve the sucking failure
detecting operation with high accuracy, it is -5- preferable to use
several phrefaenEd 2o uddgetdim bpshatio-eserdordie? sucking failure
detecting device thus constructed will be described. First, sone of the
sol dering balls 4 Naw, hehdabpebatiosumd yilmg srckinhgarfaisifeddebecting
t he-sucki ng holes 5 of the sucking head 2 by evacuation. The relatively
| ar ge arr dewimawthus tduns tefuctes twigfl Meydescrilked. desi gnates t he
evacuation which is perfornmed to suck the soldering balls. Thereafter, the
sucki ng head whi cFires suskee tife $bedesdhdebings bald o410in tthe sheking
hole 5 is noved horizontally (right and Iefté&gy a Y-axis drive notor_ (not
S

showr), arfPRRFYINGIWBitup aKNE ESEd P SHFKYBINBOdCSLIP, @b the
(ransfer e ool der g bel) oot Lhe o base ot T e e head 2
s Causedgﬁ)éﬁgslg¥grpggg of Figs. 2 and 3 designates the evacuation
which is performed to suck the soldering balls. Thereafter,
the sucking head which has sucked the soldering balls 4 onto
10 the sucking hole 5 is moved horizontally (right and left) by a
Y-axis drive motor (not shown), and vertically (up.and down) by
a Z-axis drive motor 10, to transfer the soldering ball 4 onto
the BGA base board 3.
While the head 2 is moving along a Y-axis movement
15 guide 11 towards the BGA strip 3, it is caused to pass over the
light source provided in the path of movement. At this moment,
it is detected if all the sucking holes 5 have sucked the
soldering balls. The detection may be carried out while the
head 2 is being moved in the above-described manner, or by
20 temporarily stopping it over the light source 6.

If, in this operation, even only one sucking hole 5 has
no soldering ball, then light leaks through it, so that the
sucking failure is detected. This state is as shown in Fig.
2. That is, if, when the head 2 is moved over the light source

25 6, any one of the sucking holes 5 of the head 2 has no

soldering ball, light enters the head 2 as indicated by the



| i ght source provided in the path of novenent. At this nonent, it is
detected if all the sucking holes 5 have sucked the soldering balls. The
detection may be carried out while the head 2 is being noved in the
above-descri bed manner, or by 20 tenporarily stopping it over the |ight
.source 6. If, in this operation, even only one sucking hole 5 has no
soldering ball, then light |eaks through it, so that the sucking failure is
det ect ed. This state is as shown in Fig. 2. That is, if, when the head 2
i s nmoved oaerow heektghdedoupwerfly i@, Figy. dhe ofnd hehemcksndilifueeds byf
the head 2 has no soldering ball, light enters the head 2 as indicated by
the -6- theroiffwsimgledoamwdir By ige Fitha) itand st hdetiest@d f byedtbg t he
di ffusing board 9, so that it is detected by the photosensors 7 which are
conposed cPhoteserseee. 7 wiheh japa wmeoa@%eetfem%%ﬂﬁ@r-t edThat dight

el ectrical signal, which is 5 applied to an anplifier, so _that ,it is
" det er i nethRRAHSIRCH kS GIRRVET Rk infiaty HEET IR 7d 938G deMighnds) |

R Mg L R M A
sucking, hogf {85t IRPIGHAP Tl 85805 E0idPhns' BRATHIEH VM e
sucking hogs; B, Jay# difh S 4PLHRT 103 k% a" ESREELI VGVt . 35In response to
the NG signal, in the soldering ball supplying device, the
movement of the sucking head to the BGA strip 3 is stopped, and
10 the soldering balls are sucked all over again.

In the case where, on the other hand, all of the
sucking holes 5 have the soldering balls, respectively, as
shown in Fig. 3 no light from the light source 6 is allowed to
enter the sucking head 2, and accordingly the photosensors 7

15 sense no light, and no NG signal is applied to the control
unit. Hence, the sucking head 2 is moved to the BGA strip 3 as
it is. In the embodiment, as was described above, it is
detected when at least one of the sucking holes of the head
fails to suck the soldering ball, so that the soldering balls

20 4 are regularly supplied at all times.

In the embodiment shown in the accompanying drawing,
the first detectinq means provided outside the sucking head 2
is the 1light source 6, and the second detecting means provided
in the sucking head 2 is the photosensor 7; however, the

25 invention is not limited thereto or thereby. It may be

modified as follows. That is, in an other embodiment, the



shown in Fig. 3 nolight fromthe light source 6 is allowed to enter the
sucki ng head 2, and accordingly the photosensors 7 15 sense no light, and
no. NG signal is applied to the control unit. Hence, the sucking head 2 is

noved to the BGA strip 3 as it is. In the enbodi ment, as was descri bed
_above, it is detected when at | east one of the sucking holes of the head
fails to suck the soldering ball, so that the soldering balls 20 4 are

regularly supplied at all tinmes. In the enbodi nent shown in the
acconpanyiligyhcr-aseaeg, vitrle deiviiee  tlayelbe | prepwnisded quritsdidiedtheusscliénghikead
sucking head 2 is the light source 6, and the second detecting neans

provi ded iZy twhellsidiengl ilghdd edniitst itrige deol o ewap rbd ; phowmieded | insid@5Sthe
invention is not limted thereto or thereby. It may be nodified as

foll ows. supkitng sheady 2n otheeoxdbodiventin tthe - gther |[gmhadimand vi blye
devi ce may be provided outside the sucking head 2, while the light emtting
devi ce mapightmagedadng dayd oo aufite G Pradied im@ darhgr9omin t he

ot her_ enbodi nent, the Ifiéght -receiving device nust b%egrovi de,cl?i n a dark
room5 5 Then efdacdst 9lofththd VRO W} IPH&eREetd. Firstly,
with the failure detecting devjce . of the.invention, the |jght source and

t he phot osensor a&éw't oYk ec‘ih%éﬁl&hﬂfeonéeﬁ?bfh’égs IR hOfest® the

head fail's 10, SUek, 115, 00) £5he (34503° oL bRGLBELhLo-RIG% oddiP 85I co

detect when any one of the sucking holes of the head fails to

suck the object (such as a soldering ball). Hence, the device

10 of the invention is much lower in detecting operation cost than
the conventional image processing device.

Secondly, the device of the invention is not based on

a method of detecting the shades of soldering balls. This fact

dispenses with the employment of not only the image processing

15 device but also the reflecting means and diffracting means.

That is, the device of the invention is simplified in structure

as much.



10 of- the invention is much lower in detecting operation cost than the
conventional inmage processing device. Secondly, the device of the invention
is not based on a nethod of detecting the shades of solderiiagballs. Thi s

fact dispenses with the enploynment of not only the inmage g ﬂﬂ ]

device but also the reflecting nmeans and diffracting rrgan ! "'ﬂ”ﬂmelm
“device of the invention is sinplified in structure as nuch. - 1 MAHAT KS
CLAIMED I S: 1 1. A sucking failure detecting device built into
an. 2 appmts oM oMed rEswsfers an obj ect by sucking the object onto 3
a sucking hol'e of a sucking head of the apparatus, the 4 detecting
devi ce conprising:1.5 A sucking faillugiet -datec¢ting ddevieeeduitlithginighanand
di sposed on 6 a novenent path of the sucking head; and 7 a
| i ght2 r eceippanp e iwhd ali speged enss iage obljectubyi syc8inghthe @hierti enkade
of light-shielding material, the light- 9 recei ving device receiving the
| i ght3 eni t& eduskinge hpdat ab a esucking dborde @hd sPRTRLYSgh ’Egﬁ

sucking hole. 1 . 2. The sucking failure detecting device
accor4di ng dererting fdewice \GRVREFS MR | i ght - erfitti ng devi ce conprises one

of a 3 tungsten light bul b and a hal.ogen Il.ight bylb, 1 . 3. _The
suckihg failure dé ééﬂ%%ﬁtdé‘ga@&yrlﬁ%nfw%lng 1ignt and disposed’on "
6 a movement path of the sucking head; and
7 a light-receiving device disposed inside the sucking

8 head which is made of light-shielding material, the light-

9 receiving device receiving the light .emitted by the 1light
10 emitting device and passing through the sucking hole.

1 2. The sucking failure detecting device according to

2 claim 1, wherein the light-emitting device comprises one of a

3 tungsten light bulb and a halogen light bulb.

1 3. The sucking failure detecting device according to
2 claim 1, wherein the light-emitting device comprises a light
3 source placed far away from the detecting device and an optical

4 fiber for leading the light emitted by the light source to the

5 movement path of the sucking head.

1 4. The sucking failure detecting device according to
2 claim 1, wherein the light-receiving device is disposed in a
3 vacuous space formed in the sucking head.



2 claim1l, wherein the light-emtting device conprises a light 3 source

pl aced far away fromthe detecting device and an optical 4 fi ber f-or

| eading the light emtted by the |ight source to %h‘,ﬁ uﬂ th of

t he sucking head. 1 4. The sucking fai |48 m ﬂﬁ
_.according to 2 claim1l, wherein the Ilght-recelvrng devﬁcen|5s osed in

a3 vacuous space forned in the sucking head. -9- 5. The

sucking failure detecting device according to 2 clain1 1, wherein the
| i ghttreceiving devithe sookingefaidule deltetcddingdeleviice according. tdhe
sucking failure detecting device according to 2 claim 1, wherein the
light2recetMdiny ldeviwbereisnptheeslighg-regedrvangt ydevighot odinpaésesl a
7. The sucking failure detecting device according to 2 claim1, further
conpr? si nPhetRd¥eda ng board di sposed inside 3 the sucking head and
diffusing the light. 1 8. The sucking failure detecting device
according to 2 claim7, wherein the diffusing board conprises one of a

lky 3  whit I t d | i | at
Fai1 ke detect | ng et rﬁee%ﬁw??ngﬁ ilnte a e%sgm Lagidehon 1raRetb i
b cki th b t cki. . Ki head_of
?hged%paréi In%ﬁ yhe ec iégpierﬁ s Vgggépgggécgnsggﬂgggssggcaoand

Conpr§5'r“%lurallty of photodlodes.

1 7. The sucking failure detecting device according to
2 claim 1, further comprising a diffusing. board disposed inside

3 the sucking head and diffusing the light.

1 8. The sucking failure detecting device according to
2 claim 7, wherein the diffusing board comprises one of a milky
3 white glass plate and an acrylic plate.

1 9. A sucking failure detecting device built into an
2 apparatus which transfers an object by sucking the object onto
3 a sucking hole of a sucking head of the apparatus, the
4 detecting device being disposed in a dark space and comprising:
5 a light-emitting device emitting light and disposed
6 inside the sucking head which is made of light-shielding
7 material; and

8 a light-receiving device disposed on a movement path of
9 the sucking head, the light-receiving device receiving the
10 light emitted by the light-emitting device and passing through

- 10 -



5 . a light-emtting device emtting |light and di sposed 6 i nsi de
t he sucki ng head which is nade of light-shielding 7 naterial and 8
a Light-receiving device disposed on a noverment path o d ! e sucki ng

Ilg !ﬂuﬁ

head, the light-receiving device receiving the 10 j ”ﬂu’mmta

,_Iight-enitting devi ce and passing through - 10 -

1 10. The sucking failure detecting deV|ce accordlng to 2°
claim9, wherein the light-emitting device conprises one of a 3 tungsten
| i ghti bul kmndweKiglogrildd ght bul b. 1 11. The sucking failure
detecting device according to 2 claim9, wherein the light-emtting
device is disposed in a 3 vacuous space forned in the sucking head. 1
12. The sucking failure detecting device according to 2 claim 9,
wherdin the i ghi0.r @hs suwkindeiadd umndetiesstsing devi@hotockhoding 1to
13. The sucking failure detecting device according to 2 claim 9,
whereéi n t@in iGhtwhegosinyithe dahttenidaring stevice conprises tgnefof a
phot odi odes. 1 14. The sucking failure detecting device
accordi ng tumgsten Jdight dulymntkera dwdngen fgiah®ifyli ng board di sposed
i nside 3 t he sucking head and diffusing the light. 1 15. The
sucking failure detecting device according to :

1 11. The sucking failure detecting device according to

2 claim 9, wherein the light-emitting device is disposed in a

3 vacuous space formed in the sucking head.

1 12. The sucking failure detecting device according to

2 claim 9, wherein the 1light-receiving device comprises a

3 photodiode.

1 13. The sucking failure detecting device according to
2 claim 9, wherein the 1light-receiving device comprises. a

3 plurality of photodiodes.

1 14. The sucking failure detecting device according to
2 claim 9, further comprising a diffusing board disposed inside

3 the sucking head and diffusing the light.

1 15. The sucking failure detecting device according to
2 claim 14, wherein the diffusing board comprises one of a milky
3 white glass plate and an acrylic plate.

- 11 -



2 cltaim 14, wherein the diffusing board conprises one-of- a m Iky 3
whi-te glass plate and an acrylic plate. -

11
ol der ng ball, supplying fevice comrising 2 i mlﬂlﬁﬁﬂl'llﬁmﬂmrg

_sucki ng head having a sucking hole, the sucking head 5 suck |ng the
soldering balls stored in-the ball supplying unit 6 onto the sucking
hol e; 7 driving neans for driving the sucking head; 8

a light-enitting dévi desedderiing baght suppdydng device campiighitng:ecei vi ng
device receiving the light emtted by 10 the light-emtting device; 11

wherein one of the Ibaht - smppliyAggdeviite ahdch getores a rpésranhgydm ce
i s di sposed inside the sucking head which is 13 made of |ight-shielding
mat edi al gRdderdngt had lisg dlsposed on 14 a movenent path of the sucking

head driven by the dr|V|n means, and the |i -receiving, device
recei®ves the |ightS¥6 1“§a§§?ﬁgh?ﬁ+%%g% ?Wﬁk%ﬁﬁw@%&ﬁ he sucKing head 17

11 gne. em K Ao thee FRIHBRLERS batd sof cared in; Hhe a?lffa i PR

e i g, 8 15 ok T8 S e 7 o co
'ighB driving means for driving the sucking head;
8 a light-emitting device emitting light; and
9 a light-receiving device receiving the light emitted by
10 the light-emitting device;
11 wherein one of the light-emitting device and light-
12 receiving device is disposed inside the sucking head which is
13 made of light-shielding material and the other is disposed on
14 a movement path of the sucking head driven by the driving
15 means, and the light-receiving device receives the 1light
16 passing through the sucking hole.
1 17. The soldering ball supplying device according to
2 claim 16, wherein the light-emitting device comprises one of a

3 tungsten light bulb and a halogen light bulb.

1 18. The sucking failure detecting device according to
2 claim 16, wherein the light-emitting device comprises a light
3 source placed far away from the detecting device and an optical

4 fiber for leading the light emitted by the light source to the

5 movement path of the sucking head.

- 12 -



3 source placed far away fromthe detecting device and-an optical 4
fiber for leading the light emtted by the light source to the 5 novenent

path of the sucking head. - 12 - 1 19. Tgﬂmmm ' Lder -
suppl yi ng device according to 2 claim 16, further corm ,,m"ﬁm"lsmg
_ board disposed inside 3 the sucking head and diffusing tfie Fight.s

20. The sol dering ball supplying device according to 2 claim 16, wherein
the light-receiving device conprises a 3 phot odi ode. 1 21. The
sol daring ball supplyiThg dlideriarf B4lDgstpplyingl dewite, adwriing o
| i ght-receiving device conprises a 3 plurality of photodiodes. 1
22. Bhe sclddmni 0§ ,bfhkrthapptynpyigdingce ditHusing boa didposed G nsid ei n
the driving neans drives the sucking head 3 horizontally and vertically.
1 3 the 33cking beklderindgdififlusdimgplithiend igdnti.ce according to 2 claim
19, wherein the diffusing board conprises one of a mlky 3 white gl ass
plate and an acrylic plate. - 13 -

*

1 20. The soldering ball supplying device according to
2 claim 16, wherein the light-receiving device comprises a

3 photodiode.

1 21. The soldering ball supplying device according to
2 claim 16, wherein the light-receiving device comprises a

3 plurality of photodiodes.

1 22. The soldering ball supplying device according to
2 claim 16, wherein the driving means drives the sucking head
3 horizontally and vertically.

1 23. The soldering ball supplying device according to
2 claim 13, wherein the diffusing board comprises one of a milky
3 white glass plate and an acrylic plate.
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