DESCRI PTI ON: ATTRACTI ON OBJECT DETECTI ON APPARATUS, ATTRACTI ON OBJECT 5
DETECTI ON METHOD WHI CH USES THE SAME, POSI TI ON DI SPLACEMENT DETECTI ON
METHOD WHI CH USES THE SAME, AND CLEANI NG METHOD WHI CH USES THE SAME
Technical Field 10 This invention relates to an attraction object

det ecti on appaweiesRe@nd an attraction object detection met hoq’dpﬂpﬁﬁolﬁﬁ”
det ect whether or not an attraction object is present, and nore

particularly to an attracti on object detection apparatus and an attraction
15 obj ect detection nmethod suitable for use with an I C test handl er which
has an attracting transport arm Ba(‘ﬁgrmmd Ag
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Conventionally, an attraction object to be 20 transported by an attracting
transport armis detected using, for exanple, a pressure sensor or a
‘transm ssion type sensor. Therefore, an attraction object detection

apparatus which enploys a pressure sensor is shown in (a) and (b) 25 of

Fi g.

1 whil e yay@idgeny attraction object detection apparatus {Ehﬁﬁﬂu
transm ssion type sensor is shown in Fig. 2, and their constructio

oys a
ns and

operations are described. The apparatus shown in Fig. 1 is constructed such
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that it includes an arm 2 having a suction opening and 5 novable in a

hori zontal direction and a vertical direction and air around the suction
opening of the arm2 is sucked into a vacuum source (not shown) via a
pressure sensor 3. |n the present apparatus, whether or not an attraction
object 1is pr WOSHASHTE di scrimi nated by a 10 pressire sensor FECHaRewoi1stoe ar m
2 is noved down to a location at which the attraction object 1 is to be
placed. In particular, if the attraction object 1 is not present when the
arm2 is noved down, since the suction opening of the arm2 remains in a-

| eaki ng condf ifn% ¥ Blog & BsE B esst ALl ﬁbt't’deft S tBIbR the’s Zpressure
sensor 3, but if the attraction object 1 is present, then there is no |eak
fromthe armi2 \and &) dBof &Ff $Hréssure is detected
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by the pressure sensor 3. Fromthis, whether or not the attraction object 1
Is present can be discrimnated. 20 Meanwhi | e, in the apparatus shown
in Fig. 2, a transm ssion type sensor is disposed at a |ocation at which an
attraction object 1 is to be placed. In the transm ssion type sensor, rays
of I'ight whi oMogwsspey oss the | ocation at which the attractlga.r/gpg-,mgml i's

to be 25 placed are formed froma pair of light emtting el ements 4 and a
pair of light receiving elenents 5. In the 2 apparatus of the type just
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attraction object 1 is present can be discrimnated as the attraction
object 1 intercepts rays of |ight between the pair of light emtting

el enents 4 and the pair light 5 receiving elenents 5 of the transm ssion

type sensor. However, such an apparatus as shown in Fig. 1 is

di sadvant ageouwo sri4sérat whet her or not an attracti on object ipcRiressaBio
cannot be discrimnated unless the armis noved down to the | ocation at
which the attraction 10 object is to be placed. The apparatus is

di sadvant ageod bl so &mf RatTi v Eaypas st oty Fd il i #& dat& Bh #ErdoB that an

b1 csour o sensdc. %08 febode hand,  such an appar atus as shown in Fig
i s di sadvantageous in that it cannot be used where the
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sensor cannot be mounted in horizontal and oblique directions with respect
to an attraction object. The apparatus is disadvantageous al so in that,
where it is intended to discrimnate whether or not an attraction 20 object
is present at each of a large number of attraction points, a Iarge nunber

of sensors arwoneggery ed. Di scl osure of Invention It is an o lé
present invention to prOV|de 25 an attraction object detectlon é? t us

and met hod which is superior in throughput to the constructions of the 3
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prior art described above, can detect wth certainty whether or not there
IS present an attraction object, and in which the required space is reduced
and is sinple in construction. 5 In order to attain the object
descri bed above, the present invention presupposes an attraction object
detecti on appawsxad6i7or detecti ng whether or not an attracti arcTarpweIBiot o be
attracted and transported by an attracting transport armwhich is novabl e
in vertical and 10 horizontal directions is present at a predeterm ned

| ocation of a stage. And, a first aspect of the present invention is

characterized b thddf ol HOWRENE oDifkt 3 HriRpsl 2kl & Ut Fetat®riic ) 5§
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15 toward the stage side and communi cated with a vacuum source. A |ight

emtting elenent is disposed either on the rear side to the predeterm ned
| ocation or on the attracting transport arm The stage has a through-hole
provi ded at the predeterm ned |ocation such that rays of 20 light fromthe

light emtti Rgo@hgpHNt May not be intercepted by the stage. ,g? éght
receiving element for receiving the rays of light fromthe F| g ting

el enent is disposed on the rear side to the predeterm ned | ocation or the
attracting transport armat which the 25 light emtting el ement is not
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Is preferahly disposed in the interior of the nozzle hole of the attracting
transport arm Meanwhile, a second aspect of the present invention is
characterized by the following features. In 5 particular, a reflection

el ement is disposed either on a surface of the stage at the predeterm ned

| ocati on or onWMO#M46071r acti ng transport arm And, a |ight emsdnper@akprent
and a light receiving elenent for receiving rays of light fromthe |ight
emtting elenent via the 10 reflection elenent are disposed on the surface
at the predetermned lLocation or the attracting transport arm at which the
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Particularly, either the light emtting element and the |ight receiving
elenment in pair or the reflection 15 elenent is preferably disposed in the
interior of the nozzle hole of the attracting transport arm In those
apparatus, an upper portion of the attracting transport armincluding the

light emtti wpasggyent or the light receiving el enent or el Pgﬁﬂﬁﬁ
reflection elenent or a set of a light emtting el enent an I ght

recei ving el enent disposed in the interior . -of the nozzle hoIe may forma
sensor unit independent of but connectable to the attracting transport arm

by an opti ¢alcfiber 5 GE 41D AeEQr TN+ Andef@nrgept iR B ML &cting 25

transport arm nay be secured at a position opposing the predeterm ned
| ocation wg | e the attracting transport arm
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5 IS so structured as to allowrays of light fromthe light emtting

el ement to pass thereto. A third aspect of the present invention provides
an attraction object detection method which uses the 5 apparatus according
to the first or second aspect of the present invention described above,
characteri zed WO9748071 when the attracting transport armis nEygshotisio
position above the predeterm ned location, if the |light receiving el enent
receives no light, then it is determned that an 10 attraction object is
present, but if the light receiving
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el ement receives light, then it is discrimnated that no attracti on object
Is present. In this nmethod, preferably a vacuum pressure sensor is provided
in a vacuumline fromthe nozzle hole of the 15 attracting transport armto
t he vacuum source, and after it is discrimnated by the |light receiving

el ement t hat wahozadgdzacti on object is present, the attracti NGt ReRey T arm
I's noved downwardly to the predeterm ned | ocation and perforns an

attraction operation to confirm presence or 20 absence of the attraction
obj ect again by neans of the vacuum pressure sensor. A fourth aspect of the
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25 using an apparatus according to the first or second aspect of the
present inventi'on, characterized in that, 6 when the attracting
transport armis noved froma reference position to a position above the
predeterm ned | ocation while an attraction object is not present at the
pr edet er m ned woomdéoan, if the light receiving el enent 5 doegcwamyromiei ve
rays of light fromthe light emtting elenent, then it is determ ned that
the position of the attracting transport armis displaced fromthe
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after it is determned that the position of the 10 attracting transport arm
is displaced fromthe predetermined |ocation, the attracting transport arm
is horizontally noved in an arbitrary direction until the |ight receiving

el enent receives the rays of light fromthe light emtting el ement, and

coor di nat es wh k87115 position to which the attracting trapgpapdnomion is to
be noved upwardly above the predeterm ned | ocation are corrected based on
coordi nates of a p05|t|on recogni zed by noving nmeans for the attracting
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SNOINEEBECESVWT. REBET - LE2HEOD
BFOLFBH ¢S LEONBEEEXHBET 5,
Thi) . igoBHd T sREMBET — & Of
EThtBEsSh. FEoBReEsRENE RO R
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above, characterized in that positive pressure air is supplied into a
vacuumline fromthe nozzle hole of the 25 attracting transport armto the
vacuum source to bl ow out the air fromthe nozzle hole toward the
predeterm ned 7 | ocation. A sixth aspect of the present invention

provi des an atweoawsdotn obj ect detecti on apparatus, characteripredrimiginat a
proximty sensor is disposed at the predetermned 5 | ocation. A seventh
aspect of the present invention provides

EBHFECEBICHMETES, L2rL, BEKRET — £
O/ XAMVPACNEBET LW ivABERE>BEELDT., Al X
HAASERVIRBTh2RATHHE L L XTHE
DY ThBBRLOIZRSB,

MEBBE LELS L, ARBBsVWIRB. HEOB
FOBBMLLLRIBREBET 200w Thhrh—HIR
XEXFLrAEEBEIN -, WEFEZEOBHIZIWMERERE
FRrOOXBEELILVWEIO>ORBAXBRE L=,
ZLT,. MERXARXRFLRHEEZI R TWVWELW, TE DB
HOBALLLIBREFRRET 2L, ERXEXTH»
S0XBREZX T I Do RREFAREBINEZ.
D2VH, NEFEOEFORA L LSRXWERERZR
T—boWiThdr—FERHYWIrEB I, £L T,
NEREHEWHAEBEA TVAYV, FEOBFHORE L
LARBERBET7 2, BEXFRUC, ERERXT
POSDOXBRENEBEREDEALTCZEXTE2 DD FK
EFFHFAEBENLEL., ZTOFIL LD, REDOHEOEL
DHABIEZBWT, EN LYY ORI RXREMD &
PR ERLTLETBEH A2 LLEWVWTECELOT, A NV—T v
PAEA LTS, E BEESRAKETREDEBRA T E
20T, Y O0ORBOADIEFEAHNEZAR—-2%H
CMLAEVTHER, e v HORLREREMEI D BET
£ 3,

Th, COESILBEBTR,. IERE7T—-LOMNE
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an attraction object detection apparatus, characterized in that distance
detection neans for neasuring a distance to an object present in an
opposing direction is disposed 10 on the attracting transport arm And, an
attraction object detection nethod according to this apparatus is

characteri zegyg gkt presence or absence of the attractio | |
determ ned fromthe fact that the distance detected by thqu?g?gﬁ@ghﬁ

detection neans is 15 different whether the object is the attraction object
or the stage, and al so a distance of downward novenent of the attracting

Bt Descr ot B EReELs 5B 5 B B T B o Y BN B i eus

showng ang e fl 2 e ¢ hid, SVERLBREDOEE OB
AHBTED, &b, REBRET -—L20EES 4 v
KEEZT7 —%8t8L. BRE/ AL DL 7—-%EH
SEBLT. NIEFTEDBHRIIBEENIREX L V¥

PREMOERET A ILLTE S,
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exanpl e of La-conventional attracti on object detection apparatus which

enpl oys a pres 2 is a schematic view show ng an exanpl e of
a 25 conventi oﬂ“mﬁmm mumj ect detection apparatus which enploys a
transm ssi on type sensor Fig. 3 is a schematic sectional view show ng
an enbodi ment .of_,,aa,.,ﬁttractlon Obj ect detection apparatus angciapdieiief the

present invention; Fig. 4 is a schematic sectional view show ng another 5
enbodi ment of an attraction object detection apparatus

w % o ® @

1. EERVAFFACBE TELIRERE 7 — 4
(12) R X > TRHREBHBRBZBEINARED (11)P R F -
(I3)D R EDHEFILEFI3LPEVIERAT S0
BREDRGAEEBTHL > T.
ﬁ?ﬂ&%mﬁ%'f——l—\(lz)tt&,'ﬁﬁ?ﬂz;-v(u)
HIEEIVWTHEDOLTW2 L EZEEZHEXRIAERIZA
CCTWB /AN RABRENTEY,
MEFREOBFHROBML LLRIWNERERET — 4
(12 DW T hhrhr—HFRERERXRF(I1HXFPEE X N,
MEFEOBHRIZRBRIEREZTF (14)>»5 D XER
PESTVWEIEREAARIBT LS N,
MEREEXTF (1H)BREBIRL T WY, SRR
DBHOEMOLGLBIAMNERERET — & (12)10,
MEREEXEF(14)P D DEBREZHXT I D0 FK
EF (1) BEBZhTWVW3, REYWVRAOEE.
2. BEERVAFEFFALCBD THELRERZE T — 4
(I2) R K-> THBRBBREENDIBRBED (LLYB AT — D
(IHOFEDOBHFLEASIHIPEVIERAT 52200
BREDVRDEETH - T. _
MERBEHRX7 — L (12H)i2R, WERF— 2 (13)
MM WTHOLTW2LHEEESESERXRAERIZE
CTW3 /X LABHBRENTSE D,

&t
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and net hod of the ent |nven Fig. 5is a schematic sectional view
showi ng a furthér attractlon obj ect detection apparatus
and net hod of the ;10 Fig. 6 is a schematic
sectional view show ng a stf"lls her enbodi ment of an attraction object

detection ap%@,4§q$,land met hod of the present invention; g?cf#%l? s a

schemati c section vi ew showi ng a yet further enbodinent ¥action
obj ect detection 15 apparatus and nethod of the present invention. Best
Mode for Carrying Qut the Invention Next, enbodi nents of the present

venti on o oo W B RIS PRy 20 PO
(12)D J AL RODBDODWT hbh—FHIEZREXET (14)
KEREZE h,
WEREZOBHERWRBRXERF 14)2 50 XK
EESBRWVWEIDSERBEARIPBDT S,
MEREEFOAHAEBEBEIRLTWARL, WHERE
OPBFHFOEMLLRAEREBET — 4 (12)D /
ANVRORE, HERXAXF 1) 0XRERE
T 53EDOZEHREF(ISH)XABEEZIRh TWS, REY
BEaEE, 3. iR/ A NVROBRIIBEBEh RS
F ()b L REBEXEF(15)ERATHRERERET
— AL (12D EBH, k7748 —(18)EAL THE
BRERRET7T 2012y LAERYY —a2= v b
(L9)IZ K> TWWa, WRE2ELEROREFOYBRADE
B. | |
4. iR/ XA VP ROBEZEBEREZREXETF (L4) D
LA RFAEF(15)EBTHBERERET — & (12)
OLEBHMN, FRBRERET - L (1226 L %
Y -2y P(II) Ko TBY, kY —2=
PN AHEMEREOBF AN T 5608 @ = &
h, MERFRET7 — 2 (12)BEXRF (1) B D
XBRPBABTELBETHS, FRHE2LEZBRORE
mMBRAMER,
5. BRAQLBEBBROEBLLIIREMWRAFTETSH
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enbodi nent of an attractionmobjeet—detection apparatus and nethod of the
present inventi‘'on. The ap aﬁ i" t he enbodi nent shown includes an

attracting transport arm , tm and transporting an attraction
object 25 11 in horizontal * rections. More particularly, the
attracting transpmebriarm 12 has a 9 nozzl e hol e opened POWORANIENe. An
outlet port for extracting air fromthe nozzle hole to a vacuum source (not
shown) is disposed at a side portion of the arm 12. Consequently, when the
vacuum sour ce operates, the

> T, HIEREBFBEXT — 2 (12)2 AT EDHEFHTO
LARBHsEreE, WEXXERF (15)FX KL
TWZhVWEBALLREDELPLELAHL, TXLTWVWIH
ALRBREORLLEANT S, REHRATE.

6. HXESLERBOBRBIEWRAFELEWT, Wik
BREBRET - 2(12)D /) ANVARPLHEAZEXRAE
HEITORESAVFEEN LYY 2B, RS
EF(I15)iZ XV BEBEYWELD ELHAKLAEE, BNERE
MEET7-—L(I)2HEREOHBERICTBEE L TR
BEsw,. HEEN VY TREVOEVELEFE
RIS, BEDRAS K. |
7. FRAZZCEROEEBEEZ2HVWIBREFHRET7 — &
(12)D BT h*RHET2HETH-> T, WEBFE
DHEHFIEBED (1I)HEVREBT, EXLEH» S
EFEO0OBHTOLF M ERERET — - (12)%2 8
B ghiic, WE %3‘6?%(14)#5@%&%’:%
ZEETF (1) XLEVWES, WREAABOHRE
N LTHEREBREET -2 (12)0 N BT HTWS
EHWMT S, BT hBREAE.

8. WRETLEEROMNBIThBREAELSVT, W
EFEOBHFICHLTCHEREBRET — - (12)0 fu
BEATh TWa el LEA&E, EEERXRTF (142
SEO0OXBEMEBZHENR T (15)PRXT 5 THI R
EWB7 -2 (12) 2 EFEREOoFRAECKFRBBH X HE., H
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5 attraction object 11 Can be attracted to the opening end of the nozzle
hol e. The attraction obj¢ “ l ed to be placed on a stage 13, and
an upwardly directed ngﬂllllllﬂlllllﬂﬂmmh 14 is disposed on the rear side
of the location of 10 the *st&ge“13%at® which the attraction object 11 is to
be placed. Awddmedrecati on of the stage 13 at which the attpagiie9msep] ect

11 is to be placed, a through-hole is opened so that it does not i1 nterrupt
upward rays of light fromthe light emtting sensor 14. Meanwhile, a 15

romthe | et gk rhct bansdr B <Carabelai i RERABAT The nozzi e
hol e of theAa'E tlrzas:td')rﬁ %a%s%)r"& 3:r n;)l'% %h% %ggtﬁieée@/iﬁg‘:sgs_gr
WT, BIEREFERRE7 - LE2WMEFTEOBHROLFIZ
BHEEILEONBEELE*RET S, UETh&Y
7.
9. FRAZELBERODEBLEZ I2ERAET D » T.
HEBREFRET7 — 4L (12)0 /) ANVARPLEEZEZEXR
SEERECORES A YEEEL7 - %84 L T, @i
EFREDODHEFILADTHRE /  AAARIDIT —ERE
T2, BHHE.
- 10, EERVAKFHFACLCBHIERLTRERET — 2
(1)K > TREFEREENDIBRED (LLH)F X F — T
(13D T EDHBHAICAILEVDIDPERAT S222D0
REVWRAEZRTH » T, .
MBERFHRET7 — & (12)2, BIRBRXF— Y (13)
AW THBALTWS tHEARZETFEXREERICHE
CTWB VI NVABERENTE Y,
HEMEZOBHTORBEL»LLIRIWERERET — &
(12)yOWTFThhr—FH R (1HIHEEBEI L.,
MERFD (17)PEEBEhLh T, HTEFRED
BHRORBL»LBANERERET — &b (12)KK,
XXF(IHRUT, ZREEF(L4H»PLEDREZ R
EHB (1) EALTBBRTEI2EDO0ZHETF (15)5
EEsghTwVws, REDRAOAEE.,
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15 and the Jight emtting sensor 14 T pair—construct a 20 so-called
transm ssion type sensor. ”l ' d that the |ight receiving
sensor 15 in the attractio mml,umm be covered with a transport

el ement 16. Further, the |ifht® e t™ ng sensor 14 may be di sposed on the
attracting trawsossorar m side while the light 25 receiving sAssbichsiol S
di sposed on the stage side. O, the light emtting sensor 14 or the light

recei ving 10 sensor 15 may be nmounted on an outer side of the attracting
transport arm 12. -

11, EERVCARKFHFABCRBHATELIRERET — 4
(1I2) B X > THREFHREEINhIABEFD(L1Y)H R F — T
(13)PTEDBFHEFIPRBEVDIPERAOT 2100
BREDRMEBTH - T,

MEREFBMHXT — L (12), BT — T (13)
BrAWTHOLTWALHRIZHAZEXBRAERCE
CTWB/ XAAMRBBRENTE Y,

NEFMEZEOBHmORTE L LR ERERE T — &

(12)0 /XA VROBOWT R —FEZREH (17) 5
EEzh.
HMERAH (1P EBEh TRV, WEHREOD
BHOoOFEL3 LB ERERET — 4 (12)D 7 X
IROBIZ, REZFF(LOH)BRU ., EREFZF (14 B
LCOXRBREIHRBESW (11)E2MALTZHXT E22DH0
CEEEXRF(ISH)ABBIRTVS., REYRAER,
12. IR/ ANVARDDBEIZBBENEZREASAY (171) 3
KRR ERFOQHEEERTF(15)DEZEL . W
EBRERET7 —L(12)DLBHK, X7 74 /18— (18)
EALTHERBFRET7 - (12)y2 5 FBr Lkt
-2y P(19) Rk K->TWVWB, FREIl 1 IEER
DREDBRMER.

138. iR/ XANVNVARODRBREEBENE-ESHH (17)%
LSRBEERF(IOH)LEXEF(15)0HEEXE T . B
EBREFBRET — 2 (12)D LBX, EREWMET —
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I n the apparatus of the f formdescrrbed . the attracting transport arm12 is
first noved to a Iocatlonlm mﬂwﬂwmummatlon of the stage 13 at which
the attraction object 11 In this instance, if the
attraction object 11 is present on the stage 13, then the attracti on object

11 interceptgg %gx@rﬁld rays of light fromthe |ight em ttingpgeipsiordid
Consequent | vy, e light receiving sensor 15 in the attracting transport

arm 12 does not react. Fromthis, it can be discrimnated that an
attraction object is present. Therefore the attracting transport arm 12 is

noved downwagr J{ RaGHS e at tiyon_ohj ect,, 13 t 91) d,l% I's then
noved upvvav% 3 ]g% )aé] nq% glt nl’t’arifll g{)g%a??on 4 On th(ia~ pﬁéﬁ 'harrﬁg I f the
attraction %bjﬁct 11 is not on the

TZerryYy—a2a=y b(LO)RBMEFREOBH L 8 X
TAOAMNEBREEEE L,
HRERERET — 2 (12)REXEF (L) B0 X
BHLABETHELMECTDHD S, FRHE]1 I ERBRORHF
HREEE.

1 4. BXEFE1LICEROEBEISIREDRAOAFTE
THo-T., MERFEBRET —L(12)2WNEFTEDH
oLt hed, REERF(15)HFX
(L TvwWhEWwWHBACLHREEDLHFEL,. RELTL
ZBACRBREDELLAKT S, REDRAOTE.
156. FREIACEROBREONRAGTELZ VT,
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stage 13, then the rays of—tight rromtne TTght emtting sensor 14 on the

rear side of the stage 13 receiving sensor 15 in the
attracting transport arm ZEﬂm E uently, the light receiving
sensor 15 reacts. FromthisSs 1t Canwesd scrimnated that no attraction

object is presdv@9rsomd al so the noved position of the armis sERioh/HRsh
Further, in the apparatus of the construction just described, even if
downward 25 novenent of the attracting transport arm 12 is not perforned,

uhet her o MO SR SEO a5 9! L% PN 40D 9 RORF £%0F B -
KN LTHREREBRET — b (12)0 BT Hh T
BLrHNT . BT BEYE,
17. BRFIGGKEROMNLBThBHFEISW T,
Eﬁ%’ﬂﬁfﬁwﬁﬁ)ﬂ;#b’caﬁﬁﬂ%i%Mﬁ'f—A(12)@
NEXTh TV e LER, HEREXF (14)
PEDXREWMEZEEF (15)BX2TXT 2 FTHR
BRERB7 -2 (12)2EB0OF AL KEBE £ ¢,
MEZTEXRFOAS )R LB, HERERE T
—A(12)DBEHFRIZCIVBREN S LB B HE I &
TN T, NERERET - L2E20EFEOEBHRO LA
FBEBERILEONBEREL*BET S. KRBT h#&
7.
18. BRXREI1II1CUBROEBC-CLIZ2FEERFETDH -
T. P& 9&%‘1&%7—-.&(12)0)/%»/\75‘53§ﬁ
XEAERITORBSA VEEEZT 7% 8L T,
MEMZOBFLAT THR / X ARID I T — %K
ST, ABAE,
19. BEERVAREFAEBH THELERERRE 7 — A
(1)) X > TR EREZINIZIRED (1) X F — T
(13D EDBHMIELEIDLPEVIrh 2RO T 30
REWRMEBECTH » T.
HNEFNEOPBFREEE LYY (20) P BBEEHh TW
5. READRADEE.
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downward or, upward novenent i s involved, the apparatus is inproved in

t hroughput conparing with H"ﬂlﬁul"tlulﬁlmum wn in Fig. 1. 5 Furt her,
in the present enbodi ment !/ tive pressure is supplied to a
vacuum | i ne extending fromthé nbzzl'e hol*e to the vacuum source, then the

air can be b%vp"féﬁpmthe nozzl e hole to the upper surfatcg %Ti“&'ﬁ'ﬁ‘l}lﬁi ght

emtting sensor on the rear side of the 10 stage 13, or
like foreign articles are liable to stick, to clean the sensor readily.
However, in the present enbodinent, since it is discrimnated that an

feceive rayd O - 168 BIE G O0R B in B A L B M 7 R 5 oppi ng
(12X K> THREBEBMEENDI BEFEH (11)B X F -
(13D EDHRAEAESIPHBEVIERATIEDHD0D
BREWRGD@EEBTSL - T,

MiRBRERET —s(12) &, WEXF - (13)
BemWTHBOLTW3 LHRECAZEXRAER A
CLTWB /XA NVREBERENTED,

MEBREREXT — AL (12). BT 5 HFmMIZESD

NEPWEITOEREI*METIEEREFANLEEEZ R
TW3, BEVRAODER.
21. BREZOLEROEB L X2 REM KA F &
ThHh->-T, BREHAEHDHLPINEREFTFYW (12)TH 5846
CWMBRATF—-—TJ(13)THIHBALTHEERRLE F
B s R UERIR AL XV NERES
(IO EEEHAE T b, HRERREFR
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‘position of the arm12 is displaced fromthe light emtting sensor 14, the
sensor nmay discrimnate in error that an attraction object is present

al though the attraction object 11 is not present on the stage 13. In 20
this instance, if such a pressure sensor as shown in Fig. 1 is provided for
t he vacuun1|iq¥b%éﬁﬁﬁﬂ:he nozzl e hole to the vacuum source, sggtyyRamigié onal
di spl acenent o e arm as descri bed above can be discrimnated by the
pressure sensor. In particular, the positional 25 displacenment of the arm
can be discrimnated if it is'discrimnated again by neans of the pressure
sensor 12

T 3 T~
[ 2 i uP
3/// —7// I
L\ 2T DOWN
1
Fig. 1 (a) Fig. 1 (b)
2
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whet her or not the attraction object 11 is present after the attracting
transport arm 12 is noved downwardly to performan attracti ng operation.
Further, even if a pressure sensor is not used but 5 another sensor or a

| i ke el ement which can detect a thickness of an attraction object or a

di stance to anyglbbsgeii on object is used, it is possible to eorieryrusmet her
or not there is present an attraction object and positional displacenent of
the arm 10 The present invention is not limted to the form

descri bed above and may have such various ferns as described below Figs: 4
to 7 are schematic sectional views of otherf enbodi nents of the attraction

obj ect /77 ///
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detection apparatus and nethod of the present invention. 15 1In the
description of the other enbodi nents and the draw ngs, the sane conponents
as those of the enbodi nent descri bed above are denoted by the sane
reference nuneral s and overl apping description is omtted. In the apparatus
of the form shgyeiuderdi 9- 4, a 20 reflection elenent 17 is dirgpopendisio t he
surface of the location of the stage 13 at which the attraction object 11
is to be placed. Further, a reflection type sensor fornmed froma |ight
emtting sensor 14 and a light receiving sensor 15 in pair is disposed ih
the interior 25 of the nozzle hole of the attracting transport arm12. It
is to be noted that the reflection type sensor in the 13

18

12 - 18

Fig. 5§

1L
,‘/] 9

16

12

Fig. 6
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nozzl e hole may be covered with a transport elenent 16. Further, the |ight
enmtting sensor’ 14 and the light receiving sensor 15 in pair may be

di sposed on the stage side while the reflection 17 elenent is di sposed on
the 5 attracting transport armside. O, either the light emtting sensor
14 and the |i ¢dos@eRi Vi Nng sensor 15 in pair or the reflectigtries7omip be
nmounted on an outer side of the attracting transport arm 12. Also in the
apparatus of the present form the 10 attracting transport arm12 is first

noved to a | ocation above the |ocation of the stage 13 at which the -

2

474



attraction object 11 is to be placed. In this instance, when the attraction
object 11 is present on the stage 13, the reflection elenent 17 is covered
with the attraction 15 object 11. Consequently, the |ight receiving sensor
15 in the attracting transport arm 12 does not react. Since it can be
discrimnated fromthis that an attraction object is present, the
attracting transport arm 12 is noved dowmwardly, attracts the attraction
object 11 and 20 i-s then noved upwargkgcAgpeiioRn ordi nary operation. On the

ot her hand, when the attraction-object 11 is not present on the stage 13,
rays of light fromthe light emtting sensor 14 are reflected by the
reflection elenment 17 and conme to the light receiving sensor 15, and 25
consequently, the light receiving sensor-15 ‘reatcts.:- From
ATTRACTION OBJECT DETECTION APPARATUS, ATTRACTIQN OBJECT
b DETECTION METHOD WHICH USES THE SAME, POSITION
DISPLACEMENT DETECTION METHOD WHICH USES THE SAME, AND

CLEANING METHOD WHICH USES THE SAME

Technical Field
10 This invention relates to an attraction object
detection apparatus and an attraction object detection
method which can detect whether or not an attraction
object is present, and more particularly to an
attraction object detection apparatus and an attraction
156 object detection method suitable for use with an IC test

handler which has an attracting transport arm.

Background Art
Conventionally, an attraction object to be
20 transborted by an attracting'transport arm is deteéted
using, for example, a pressure sensor or a transmission
type sensor.
Therefore, an attraction object detection apparatus
which employs a pressure sensor is shown in (a) and (b)
26 of Fig. 1 while another attraction object detection

apparatus which employs a transmission type sensor is



this, it can be discrimnated that no attraction object 14
and al so the noved position of the armcan be confirmed. Further,

apparatus just described, since no usel ess downward or upward novemnent
i nvol ved,
prior art shown in Fig. 1, simlarly as in the form descri bed above.
also in the present form if air of a positive pressure is

Furt her,

suppl i edt Lgn%ﬂ@ﬁ#g@ Fsge oxt gndi REeh FORLLRR ARFEbRs"ANS bRekA® i%agUUM

source,

10

15

20

25

the apparatus is inproved in throughput conparing with 5 the

e a
are described.

The apparatus shown in Fig. 1 is constructed such
that it includes an arm 2 having a suction opening and
movable in a horizontal direction and a vertical
direction and air around the suction opening of the arm 2
is sucked into a vacuum source (not shown) via a pressure
sensor 3. In the present apparatus, whether or not an
attraction object 1 is present is discriminated by a

pressure sensor 3 when the arm 2 is moved down to a

location at which the attraction object 1 is to be placed.

In particular, if the attraction object 1 is not present
when the arm 2 is moved down, since the suction opening
of the arm 2 remains in a leaking condition, a drop of
pressure is not detected by the pressure sensor 3, but
if the attraction object 1 is present, then there is no
leak from the arm 2 and a drop of pressure is detected
by the pressure sensor 3. From this, whether or not the
attraction object 1 is present can be discriminated.
Meanwhile, in the apparatus shown in Fig. 2, a
transmission type sensor is disposed at a location at
which an attraction object 1 is to be placed. 1In the
transmission type sensor, rays of light which go across
the location at which the attraction object 1 is to be
placed are formed from a pair of light emitting elements

4 and a pair of light receiving elements 5. In the

IS present
in the

is



10 can be blown fromthe attraction nozzle to the upper surface of the
reflection elenment 17 on the stage 13 to clean the sensor readily. However,
also in the present form since it is discrimnated that an attraction
object is present when 15 the light receiving sensor 15 does not receive
reflected rays of light of the light emtting sensor 14 fromthe reflection
elenment 17, if the stopping position of the arm 12 is displaced fromthe

light emtti nﬂp%&ﬁ&@ﬁs 14t the §9p§oau§aydég§ﬁbaapamemeﬁ_rds@rncmaan an
attraction 20 object is present although the attraction object 11 is not

present on thetetageids. obfletbi 3 |iNStipresent fcalGe aliFaSisimteeNs® as
shown in Fig. 1 is provided for the vacuumline fromthe nozzle hole to the
vacuum sour cethe attraction object 1 intercepts rays of light between
the pair of light emitting elements 4 and the pair light
5 receiving elements 5 of the transmission type sensor.
However, such an apparatus as shown in Fig. 1 is
disadvantageous in that whether or not an attraction
object 1is present cannot be discriminated unless the arm
is moved down to the location at which the attraction
10 object is to be placed. The apparatus is disadvantageous
also in that it may possibly discriminate in error that
an attraction object is present because of an error in
adjustment of the pressure sensor.
On the other hand, such an apparatus as shown in Fig.
15 2 is disadvantageous in that it cannot be used where the
sensor cannot be mounted in horizontal and oblique
directions with respect to an attraction object. The
apparatus is disadvantageous also in that, where it is
intended to discriminate whether or not an attraction

20 object is present at each of a large number of attraction

points, a large number of sensors are required.

Disclosure of Invention
It is an object of the present invention to provide
26 an attraction object detection apparatus and method which

is superior in throughput to the constructions of the



such positional displacenent of the armas described 25 above can be

di scrimnated by the pressure sensor. |In particular, the positional

di spl acenent of the arm can be 15 discrimnated if it is discrimnated
agai n by means of the pressure sensor whether or not the attraction object
11.is present after the attracting transport arm12 is noved downwardly to
performan attracting operation. 5 Further, even if a pressure sensor

is not used Kut; @nalhergSfNSHled abbrd K& IBEC )G R tA8hegt 2
t hi ckness of "an attraction object or a distance to an

whether or not there is present an attraction object, and
in which the required space is reduced and is simple in
construction.

) In order to attain the object described above, the
present invention presupposes an attraction object
detection apparatus for detecting whether or not an
attraction object to be attracted and transported by an
attracting transport arm which is movable in vertical and

10 horizontal directions is present at a predetermined
location of a stage. And, a first aspect of the present
invention is characterized by the following points. 1In
particular, the attracting transport arm has a nozzle
hole formed therein in such a manner as to be opened

15 toward the stage side and communicated with a vacuum
source. A light emitting element is disposed either on
the rear side to the predetermined location or on the
attracting transport arm. The stage has a through-hole
provided at the predetermined location such that rays of

20 light from the light emitting element may not be
intercepted by the stage. And, a light receiving element
for receiving the rays of light from the light emitting
element is disposed on the rear side to the predetermined
location or the attracting transport arm at which the

26 light emitting element is not disposed. Particularly,

the light emitting element or the light receiving element



attraction object is used, it is possible to confirmwhether or not there
IS present an attraction object and 10 positional displacenent of the arm
simlarly as in the formdescribed above. In addition to the two forns
descri bed above, the present invention may be an apparatus wherein an upper
portion of the attracting transport arm 12 shown in FIG 15 3 or 4, that
I's, the sensor arrangenent in the interior of the nozzle hole (where a

transm ssion iyppreéeasablysduspdse@niy the inlridecef WHY ek  hdld
where a reflection type sensor is used, a set of light emtting and |ight

recei ving sensprehe asttactefgastransposoratmit 20 19 independent of the
attracting transport arm 12 as shown in Fig. 5 and the sensor unit 19 and
t he nozzl e Meanwhile, a second aspect of the present invention
is characterized by the following features. In
5 particular, a reflection element is disposed either on a
surface of the stage at the predetermined location or on
the attracting transport arm. And, a light emitting
element and a light receiving element for receiving rays
of light from the light emitting element via the
10 reflection element are disposed on the surface at the
predetermined location or the attracting transport arm at
which the reflection element is not disposed.
Particularly, either the light emitting element and the
light receiving element in pair or the reflection
15 element is preferably disposed in the interior of the
nozzle hole of the attracting transport arm.

In those apparatus, an upper portion of the
attracting transport arm including the light emitting
element or the light receiving element or else the

20 reflection element or a set of a light emitting element
and a light receiving element disposed in the interior of
the nozzle hole may form a sensor unit independent of but
connectable to the attracting transport arm by an optical
fiber. Or, the sensor unit independent of the attracting

256 transport arm may be secured at a position opposing the

predetermined location while the attracting transport arm

(1]



hol e of the attracting transport arm 12 are connected to each other by an
optical fiber 18. O, the present invention nmay be an apparatus 25 wherein,
as shown in Fig. 6, such a sensor unit 19 as descri bed above is fixed in an
opposing relationship to 16 the light emtting sensor 14 on the rear
face of the stage 13 shown in Fig. 3 or to the reflection elenent 17 on the
stage 13 showmn in Fig. 4. It is to be noted that, in this instance, the

interior of tie §OZZtLubOhfe@dENES 211NN I 1LiQHthe riP & hee Nt (e t he

attracting transport
emitting element to pass thereto.

A third aspect of the present invention provides an

attraction object detection method which uses the

5 apparatus according to the first or second aspect of the
present invention described above, characterized in that,
when the attracting transport arm is moved to a position
above the predetermined location, if the light receiving
element receives no light, then it is determined that an

10 attraction object is present, but if the light receiving
element receives light, then it is discriminated that no
attraction object is present.

In this method, preferably a vacuum pressure sensor
is provided in a vacuum line from the nozzle hole of the

16 attracting transport arm to the vacuum source, and after
it is discriminated by the light receiving element that
an attraction object is present, the attracting transport
arm is moved downwardly to the predetermined location and
performs an attraction operation to confirm presence or

20 absence of the attraction object again by means of the
vacuum pressure Sensor.

A fourth aspect of the present invention provides a
positional displacement detection method for detécting
positional displacement of an attracting transport arm

25 using an apparatus according to the first or second

aspect of the present invention, characterized in that,



arm 12 so that rays of light of the sensor nmay pass in the attracting
transport arm 12, and is covered with a transport elenent 16. Further,

apparatus whi ch includes such a 10 transm ssion type sensor as shown in

t he

Fig. 3 or such a reflection type sensor as shown in Fig. 4 may be repl aced
by a yet further apparatus wherein a proximty sensor 20 is installed at

the location of the stage 13 at which the attraction object 11 is to be

placed as shoypdr tHedatfraéRing traR8pbees arthesembieqdicsbange detection
measuring the distancé to the object present in the opposing

direction is dieRaseteOposieiaht tachi positannpabbvar thet beedetbancaedl
downward novenent of the attracting transport art to the attraction object

neans for

can be

10

20

25

location while an attraction object is not present at the
predetermined location, if the light receiving element
does not receive rays of light from the light emitting
element, then it is determined that the position of the
attracting transport arm is displaced from the
predetermined position. In this instance, preferably,
after it is determined that the position of the
attracting transport arm is displaced from the
predetermined location, the attracting transport arm is
horizontally moved in an arbitrary direction until the
light receiving element receives the rays of light from
the light emitting element, and coordinates of the
position to which the attracting transport arm is to be
moved upwardly above the predetermined location are
corrected based on coordinates of a position recognized
by moving means for the attracting transport arm when the
light receiving element receives the rays of light.

A fifth aspect of the present invention provides a
cleaning method which uses an apparatus according to the
first or second aspect of the present invention described
above, characterized in that positive pressure air is
supplied into a vacuum line from the nozzle hole of the
attracting transport arm to the vacuum source to blow out

the air from the nozzle hole toward the predetermined



20 recogni zed by itself. Consequently, if, for exanple, a servonotor is
used for a vertically noving the apparatus for the attracting transport
arm so that even if the height of the attraction object changes, the
downward stroke of the attracting transport arm when the 25 attraction
object is to be attracted can be adjusted readily based on the recogni zed
di stance of downward 17 novenent. This is effective in maintenance
conparing wth hatwhere the vertically noving apparatus for the
attracting transport armenploys an air cylinder. In

A sixth aspect of the present invention provides an
attraction object detection apparatus, characterized in
that a proximity sensor is disposed at the predetermined

location.

[w1]

A seventh aspect of the present invention provides
an attraction object detection apparatus, characterized
in that distance detection means for measuring a distance
to an object present in an opposing direction is disposed

10 on the attracting transport arm. And, an attraction
object detection method according to this apparatus is
characterized in that presence or absence of the
attraction object is determined from the fact that the
distance detected by the distance detection means is

15 different whether the object is the attraction object or
the stage, and also a distance of downward movement of
the attracting transport arm is recognized by the

distance detection means.

20 Brief Description of Drawings
(a) and (b) of Fig. 1 are schematic views showing an
example of a conventional attraction object detection
apparatus which employs a pressure sensor;
Fig. 2 is a schematic view showing an example of a
25 conventional attraction object detection apparatus which

employs a transmission type sensor;



particular, where the vertically noving apparatus enploys 5 an air
cylinder, if the height of the attraction object changes, then tine and

| abor are required for adjustnent such that the nounted position of the air
cylinder is adjusted or the height of the attraction object on the stage is
adjusted. 10 Further, when the attracting transport armis

hori zontal |y noved froma reference position to a position above the

predeterm ned | ocatigpn, 3 tite &t ROHdd b1 tWiewAldAoWE nyORRL | Mes
di spl aced fromthe predeterm ned | ocation. This arises fromthe follow ng

15 cause. GiIdEinent @FOrd Raitdadfidheomeut idut <@t ildhe appagatasn ned
| ocation are determned as an origin in advance. Then, a nbvi ng apparat us
for the attranid mgethod of the present invention;

Fig. 4 is a schematic sectional view showing another

5 embodiment of an attraction object detection apparatus
and method of the present invention;

Fig. 5 is a schematic sectional view showing a
further embodiment of an attraction object detection
apparatus and method of the present invention;

10 Fig. 6 is a schematic sectional view showing a still
further embodiment of an attraction object detection
apparatus and method of the present invention; and

Fig. 7 is a schematic sectional view showing a yet

further embodiment of an attraction object detection

16 apparatus and method of the present invention.

Best Mode for Carrying Out the Invention
Next, embodiments of the present invention are
described below with reference to the drawings.

20 Fig. 3 is a schematic sectional view showing an
embodiment of an attraction object detection apparatus
and method of the present invention. The apparatus of
the embodiment shown includes an attracting transport arm
12 for attracting and transporting an attraction object

26 11 in horizontal and vertical directions. More

particularly, the attracting transport arm 12 has a



transport armrefers to the coordinates of the position of the
predeterm ned | ocation to cal culate a novenent 20 anount and noves the
attracting transport arm by the novenent amount fromthe reference
position. However, as transportation is repeated for a long tine, the
transport apparatus deteriorates, resulting in displacenent of the
reference position. In this instance, even if the 25 attracting transport

armis moved f30md e ISTSESNGE POgblrh@ArBYyl NenilyerEst godunEo£al cul at ed
referring to 18 the coordinates of the pOsition of the predeterm ned
extracting air from the nozzle hole to a vacuum source
(not shown) is disposed at a side portion of the arm 12.
Consequently, when the vacuum source operates, the
5 attraction object 11 can be attracted to the opening end
of the nozzle hole.

The attraction object 11 is scheduled to be placed
on a stage 13, and an upwardly directed light emitting
sensor 14 is disposed on the rear side of the location of

10 the stage 13 at which the attraction object 11 is to be
placed. At the location of the stage 13 at which the
attraction object 11 is to be placed, a through-hole is
opened so that it does not interrupt upward rays of light
from the light emitting sensor 14. Meanwhile, a

15 downwardly directed light receiving sensor 15 for
receiving rays of light from the light emitting sensor 14
is disposed in the interior of the nozzle hole of the
attracting transport arm 12. The light receiving sensor
15 and the light emitting sensor 14 in pair construct a

20 so-called transmission type sensor. It is to be noted
that the light receiving sensor 15 in the attraction
nozzle hole may be covered with a transport elementlé.
Further, the light emitting sensor 14 may be disposed on
the attracting transport arm side while the light

26 receiving sensor 15 is disposed on the stage side. Or,

the light emitting sensor 14 or the light receiving

10



| ocation, the stopping position of the armis displaced fromthe
predeterm ned |location. As a result, the attracting transport armfails to
attract an attraction 5 object present at the predeterm ned |ocation, or
even if it successfully attracts the attraction object, it fails to
transport the attraction object accurately to a next transport |ocation.
According to the present invention, also such 10 positional displacenent of

the arm can beJdaigct el ndy RAMIEHA or A cueRe kigs wiekgen an
attraction object is not present at the predeterm ned | ocation, the

attracting transpeddt Bidn tadd@odad 112 .moved fromthe reference position
to the position above the 15 predeterm ned location. In this instance, if
rays of In the apparatus of the form described, the

attracting transport arm 12 is first moved to a location

5 above the location of the stage 13 at which the
attraction object 11 is to be placed. In this instance,
if the attraction object 11 is present on the stage 13,
then the attraction object 11 intercepts upward rays of
light from the light emitting sensor 14. Consequently,

10 the light receiving sensor 15 in the attracting transport
arm 12 does not react. From this, it can be
discriminated that an attraction object is present.
Therefore, the attracting transport arm 12 is moved
downwardly, attracts the attraction object 11 thereto and

15 is then moved upwardly as in an ordinary operation. On
the other hand, if the attraction object 11 is not on the
stage 13, then the rays of light from the light emitting
sensor 14 on the rear side of the stage 13 come to the
light receiving sensor 15 in the attracting transport arm

20 12, and consequently, the light receiving sensor 15
reacts. From this, it can be discriminated that no
attraction object is present, and also the moved position
of the arm is confirmed. Further, in the apparatus of
the construction just described, even if downward

25 movement of the attracting transport arm 12 is not

performed, whether or not there is present an attraction

11



light fromthe [ight emtting sensor are not received by the |ight

recei ving sensor, it can be discrimnated that the position of the
attracting transport armis displaced fromthe predeterm ned | ocation.
Further, after it is 20 discrimnated that the stopping position of the
attracting transport armis displaced in this manner, the attracting
transport armis horizontally noved in an arbitrary direction until the

rays of Iightopremet Banl bahtofFithkedy. Sﬁélé&fdﬁifli,ecﬁd@éj A ddea ddaht

receiving 25 sénsor. Then, the coordinates of 1hHe position when the

attracting trapwR@akdab® upwhedbRovexedtt @st hAvELeed| Othd 9apparatus is
improved in throughput comparing with the prior art shown
in Fig. 1.

5 Further, in the present embodiment, if air of a
positive pressure is supplied to a vacuum line extending
from the nozzle hole to the vacuum source, then the air
can be blown from the nozzle hole to the upper surface of
the light emitting sensor 14 on the rear side of the

10 stage 13, to which dust or like foreign articles are
liable to stick, to clean the sensor readily.

However, in the present embodiment, since it is
discriminated that an attraction object is present when
the light receiving sensor 15 does not receive rays of

15 1light from the light emitting sensor 14, if the stopping
position of the arm 12 is displaced from the light
emitting sensor 14, the sensor may discriminate in error
that an attraction object is present although the
attraction object 11 is not present on the stage 13. 1In

20 this instance, if such a pressure sensor as shown in Fig.
1 is provided for the vacuum line from the nozzle hole to
the vacuum source, such positional displacement of the
arm as described above can be discriminated by the
pressure sensor. In particular, the positional

25 displacement of the arm can be discriminated if it is

discriminated again by means of the pressure sensor

12



above the predeterm ned | ocation are corrected based on the coordi nates of
the position recognized by the noving apparatus for the attracting
transport arm when the |ight receiving sensor receives the |ight.
Consequently, the 5 positional displacenent of the attracting transport arm
fromthe predeterm ned |location is corrected, and the attracti on object
present at the predeterm ned |ocation can be transported accurately to a

next transpor{;,@eabti 8P nges;&ﬂésatékaeeiaheoegsbfti qnal; sdip3Rlsaee MR 10
detection elenent is provided in the nozzle of the attracting transport

arm the appatatusttfa¥eiigStRhhspbrei aemCaOPAEI MGV downwaktgrnabi ve
appar atus wherein the positional displacenent is detected using, for
exanple, a perform an attracting operation.

Fdrther, even if a pressure sensor is not used but

5 another sensor or a like element which can detect a
thickness of an attraction object or a distance to an
attraction object is used, it is possible to confirm
whether or not there is present an attraction object and
positional displacement of the arm.

10 The present invention is not limited to the form
described above and may have such various forms as
described below. Figs. 4 to 7 are schematic sectional
views of other embodiments of the attraction object
detection apparatus and method of the present invention.

15 In the description of the other embodiments and the
drawings, the same components as those of the embodiment
described above are denoted by the same reference
numerals and overlapping description is omitted.

In the apparatus of the form shown in Fig. 4, a

20 reflection element 17 is disposed on the surface of the
location of the stage 13 at which the attraction object
11 is to be placed. Further, a reflection type sensor
formed from a light emitting sensor 14 and a light
receiving sensor 15 in pair is disposed in the interior

256 of the nozzle hole of the attracting transport arm 12.

It is to be noted that the reflection type sensor in the

13



canera. 15

As descri bed above, according to the present invention,
light emtting el enent

a

I s disposed either on the rear side of a stage at a
predeterm ned |l ocation or on an attracting transport arm The stage has a
t hrough- hol e provided at the predeterm ned | ocation such that 20 rays of

light fromthe light emtting el enent may not be intercepted by the stage.

And, a light

light emtti nﬁo@b&@eﬂbl@esmd%SBQS@Qvéﬂeahﬁiﬁﬁaé strdfsperthelenedet g6 ned
| ocation or the attracting

receiving element for receiving the rays of light fromthe

ransport armat which the 25 light emtting

el ement is norudittipesedneOnighe embetihgndensorelilieahdonhel Bhght s
di sposed either on a 20

(w1

10

20

26

receiving sensor 15 in pair may be disposed on the stage
side while the reflection 17 element is disposed on the
attracting transport arm side. Or, either the light
emitting sensor 14 and the light receiving sensor 15 in
pair or the reflection 17 may be mounted on an outer side
of the attracting transport arm 12.

Also in the apparatus of the present form, the
attracting transport arm 12 is first moved to a location
above the location of the stage 13 at which the
attraction object 11 is to be placed. 1In this instance,
when the attraction object 11 is present on the stage 13,
the reflection element 17 is covered with the attraction
object 11. Consequently, the light receiving sensor 15
in the attracting transport arm 12 does not react. Since
it can be discriminated from this that an attraction
object is present, the attracting transport arm 12 is
moved downwardly, attracts the attraction object 11 and
is then moved upwardly as in an ordinary operation.. On
the other hand, when the attraction object 11 is not
present on the stage 13, rays of light from the light
emitting sensor 14 are reflected by the reflection
element 17 and come to the light receiving sensor 15, and
consequently, the light receiving sensor 15 reacts. From

this, it can be discriminated that no attraction object

14



surface of a stage at the predetermined | ocation or on an attracting
transport arm And, a light emtting elenent and a |light receiving el enent
for receiving rays of light fromthe light emtting elenent via the
reflection 5 elenent are disposed on the surface at the predeterm ned

| ocation or the attracting transport armat which the reflection elenent is
not di sposed. By this arrangenent, since usel ess upward and downward
novenments as ij@ phesphitOhnd’ hl1whi &heOloye@Mpoeit idnPods tHee agiNneah Beed not
10 be performed in discrimnation of whether or not an attraction object is
present, the gppdiaied.of FifEher, in the apparatus just described,

since no useless downward or upward movement is involved,

the apparatus is improved in throughput comparing with

(w2}

the prior art shown in Fig. 1, similarly as in the form
described above.
Further, also in the present form, if air of a
positive pressure is supplied to a vacuum line extending
from the nozzle hole to the vacuum source, then the air
10 can be blown from the attraction nozzle to the upper
surface of the reflection element 17 on the stage 13 to
clean the sensor readily.
However, also in the present form, since it is

discriminated that an attraction object is present when

156 the light receiving sensor 15 does not receive reflected
rays of light of the light emitting sensor 14 from the
reflection element 17, if the stopping position of the
arm 12 is displaced from the light emitting sensor 14,
the sensor may discriminate in error that an attraction

20 object is present although the attraction object 11 is
not present on the stage 13. 1In this instance, if such a
pressure sensor as shown in Fig. 1 is provided for the
vacuum line from the nozzle hole to the vacuum source,
such positional displacement of the arm as described

26 above can be discriminated by the pressure sensor. 1In

particular, the positional displacement of the arm can be

15



present invention is inproved in throughput. Further, since an attraction
obj ect can be detected in a vertical direction, a large space in a

hori zontal plane is not 15 required for installation of a sensor, and al so
t he nunber of sensors can be reduced conparing with the prior art. Further,

I n such an apparatus as descri bed above, al so positional

di spl acenent of

the attracting transport 20 armcan be confirnmed. Further, if the apparatus

is combi ned Wyt Bctk-hRiRRLBH 3kt '!éhhghdﬁgpk%hé‘t@&eig&[{ﬁ 5¥NR4ns tHEN

whet her or not an attraction OBJECt I's present can

e detected with a

hi gher degreetft peedkagy. sEHEbREEABERerbYrSHER! Yh8Jatt Fadidn POISjddive
pressure to a 25 vacuumline of the attracting transport arm and bl ow ng

11 is present after the attracting transport arm 12 is

moved downwardly to perform an attracting operation.

[z}

Further, even if a pressure sensor is not used but

another sensor or a like element which can detect a

thickness of an attraction object or a distance to an

attraction object is used, it is possible to confirm

whether or not there is present an attraction object and

10 positional displacement of the arm similarly as in the

form described above.

In addition to the two forms described above, the

present invention may be an apparatus wherein an upper

portion of the attracting transport arm 12 shown in FIG.

15 3 or 4, that is, the sensor arrangement in the interior

of the nozzle hole (where a transmission type sensor is

used, only the light receiving sensor, but where a

reflection type sensor is used, a set of light emitting

and light receiving sensors), is formed as a sensor unit

20 19 independent of the attracting transport arm 12 as

shown in Fig. 5, and the sensor unit 19 and the nozzle

hole of the attracting transport arm 12 are connected to

each other by an optical fiber 18.

Or, the present invention may be an apparatus

25 wherein, as shown in Fig. 6, such a sensor unit 19 as

described above is fixed in an opposing relationship to

16



out the air fromthe attraction nozzle, it is possible to 21 cl ean the
light emtting sensor or the reflection el enent disposed at the
predet erm ned position. 22 CLAI M5 1. An attraction object detection
apparatus for detecting whether or not an attraction object(11l) to be

10

15

20

25

the light emitting sensor 14 on the rear face of the
stage 13 shown in Fig. 3 or to the reflection element 17
on the stage 13 shown in Fig. 4. It is to be noted that,
in this instance, the interior of the nozzle hole extends
through up to the upper end of the attracting transport
arm 12 so that rays of light of the sensor may pass in
the attracting transport arm 12, and is covered with a
transport element 16.

Further, the apparatus which includes such a
transmission type sensor as shown in Fig. 3 or such a
reflection type sensor as shown in Fig. 4 may be replaced
by a yet further apparatus wherein a proximity sensor 20
is installed at the location of the stage 13 at which the
attraction object 11 is to be placed as shown in Fig. 7.

Besides, where the distance detection means for
measuring the distance to the object present in the
opposing direction is disposed on the attracting
transport arm, the distance of downward movement of the
attracting transport art to the attraction object can be
recognized by itself. Consequently, if, for example, a
servomotor is used for a vertically moving the apparatus
for the attracting transport arm, so that even if the
height of the attraction object changes, the downward
stroke of the attracting transport arm when the
attraction object is to be attracted can be adjusted

readily based on the recognized distance of downward



attracted and transported by an attracting transport 5 arm(12) which is
novabl e in vertical and horizontal directions is present at a predeterm ned
| ocation of a stage(13), wherein: said attracting transport arnm(12) has a
nozzl e hole fornmed therein in such a nmanner as to be opened 10 toward said
stage(13) side and conmmuni cated with a vacuum source; a light emtting

el ement (14) is disposed either on the rear side to said predeterm ned

ocation of dRosdhdneltidGld 19 WHIARALL 3Thddhehnce. comparingsal d St 20e

has a t hrough-hol'e provi sai erm ned T ocation suc hat rays

g; i :ji ght fromy,sgh deha@Nin&Rd AN G &HEERMYL hovThg Mpaiatudl HdzeRliRd by
attracting transport arm employs an air cylinder. 1In
particular, where the vertically moving apparatus employs

5 an air cylinder, if the height of the attraction object
changes, then time and labor are required for adjustment
such that the mounted position of the air cylinder is
adjusted or the height of the attraction object on the
stage is adjusted.

10 Further, when the attracting transport arm is
horizontally moved from a reference position to a
position above the predetermined location, the stopping
position of the arm is sometimes displaced from the
predetermined location. This arises from the following

15 cause. Generally, coordinates of the position of the
predetermined location are determined as an origin in
advance. Then, a moving apparatus for the attracting
transport arm refers to the coordinates of the position
of the predetermined location to calculate a movement

20 amount and moves the attracting transport arm by the
movement amount from the reference position. However, as
transportation is repeated for a long time, the transport
apparatus deteriorates, resulting in displacement of the
reference position. 1In this instance, even if the

26 attracting transport arm is moved from the reference

position by the movement amount calculated referring to

18



stage; and a light receiving elenent(15) for receiving the 20 rays of |ight
fromsaid light emtting elenment(14) is disposed on the rear side to said
predeterm ned |l ocation or said attracting transport arnm(12) at which said

light emtting elenment(14) is not disposed. 25 2. An attraction
obj ect detection apparatus for detecting whether or not an attraction
object(11) to be 23 attracted and transported by an attracting transport

arnm(12) which¢hy RBY2BLRat8s VEEI Eh8! p8BYLHOR! 88NLAL predetermined

10

156

20

25

location, the stopping position of the arm is displaced
from the predetermined location. As a result, the
attracting transport arm fails to attract an attraction
object present at the predetermined location, or even if
it successfully attracts the attraction object, it fails
to transport the attraction object accurately to a next
transport location.

According to the present invention, also such
positional displacement of the arm can be detected. 1In
particular, in a condition wherein an attraction object
is not present at the predetermined location, the
attracting transport arm is horizontally moved from the
reference position to the position above the |
predetermined location. In this instance, if rays of
light from the light emitting sensor are not received by
the light receiving sensor, it can be discriminated that
the position of the attracting transport arm is displaced
from the predetermined location. Further, after it is
discriminated that the stopping position of the
attracting transport arm is displaced in this manner, the
attracting transport arm is horizontally moved in an
arbitrary direction until the rays of light from the
light emitting sensor are received by the light receiving
sensor. Then, the coordinates of the position when the

attracting transport arm is to be moved to the position

19



directions is present at a predeterm ned |ocation of a stage(13), wherein:
5 said attracting transport arm(12) has a nozzle hole forned
therein in such a manner as to be opened toward said stage(13) side and
comuni cated with a vacuum source; a light emtting elenment(14) is disposed
either 10 on the rear side to said predeterm ned |ocation or in the
Interior of said nozzle hole of said attracting transport arn(12); said

stage has a tbpgyahehg! fronaybipdngh $8L4uREAISLE" BhasdohaabhaRasUan ¢ hat

rays of light from sard tlng e enent
i ntercept ed b¥héab90§8§95te§n9f the position recognized by the moving

apparatus for the attracting transport arm when the light

receiving sensor receives the light. Consequently, the

(v}

positional displacement of the attracting transport arm

from the predetermined location is corrected, and the

attraction object present at the predetermined location
can be transported accurately to a next transport
position. Besides, since the positional displacement

10 detection element is provided in the nozzle of the
attracting transport arm, the apparatus is very small in
size comparing with an alternative apparatus wherein the
positional displacement is detected using, for example, a
camera.

15 As described above, according to the present
invention, a light emitting element is disposed either on
the rear side of a stage at a predetermined location or
on an attracting transport arm. The stage has a through-
hole provided at the predetermined location such that

20 rays of light from the light emitting element may not be
intercepted by the stage. And, a light receiving element
for receiving the rays of light from the light emitting
element is disposed on the rear side to the predetermined
location or the attracting transport arm at which the

25 light emitting element is not disposed. On the other

hand, a reflection element is disposed either on a

20



a light receiving elenment(15) for receiving the rays of light from sai
light emtting elenent(14) is disposed on the rear side to said

predeterm ned |location 20 or in the interior of said nozzle hole of said
attracting transport arm(12) at which said light emtting el ement(14)

not di sposed. 3.

in claim2, wherein an upper portion of said attracting transport arn(
ncluding sai 4\l 24 o s8Tbb! hR9LRLOPERNE AN hed Y Sl BB £OShVARY

eIenent(lS)

]

10

20

attracting transport arm. And, a light emitting element

and a light receiving element for receiving rays of light

"from the light emitting element via the reflection

element are disposed on the surface at the predetermined
location or the attracting transport arm at which the
reflection element is not disposed. By this arrangement,
since useless upward and downward movements as in the
prior art which only employs a pressure sensor need not
be performed in discrimination of whether or not an
attraction object is present, the appé}atus of the
present invention is improved in throughput. Further,
since an attraction object can be detected in a vertical
direction, a large space in a horizontal plane is not
required for installation of a sensor, and also the
number of sensors can be reduced comparing with the prior
art.

Further, in such an apparatus as described above,
also positional displacement of the attracting transport
arm can be confirmed. Further, if the apparatus is
combined with the prior art which employs a pressure
sensor, then whether or not an attraction object is
present can be detected with a higher degree of accuracy.
Furthermore, by supplying air of a positive pressure to a
vacuum line of the attracting transport arm and blowing

out the air from the attraction nozzle, it is possible to

21

d

S

An attraction object detection apparatus as set 25 forth

12)



di sposed in the interior of said nozzle hole forns a sensor unit(19)

i ndependent of but connectable to said attracting transport arn(12) by an
optical fiber(18). 5 4. An attraction object detection apparatus as set
forth in claim2, wherein an upper portion of said attracting transport
arm(12) including said light emtting el enent(14) or said |light receiving
el ement (15) 10 disposed in the interior of said nozzle hole forns a sensor
Gnit (7o) | 29eRIAaEerdl U AniASHS SHAIPRY (ondl Fekdboc 30 STpHeRErSor
unit(19) is secured at a position opposing to Said predeterm ne ocation

while said at -qﬁkj AR r el M el $RsSidiggt.ured as to 15 allow
rays of Iighttdf'lr msrségild I i ght I%arn‘ittinglé'{e nt(lé%)

22



to pass thereto. 5. An attraction object detection nethod which uses an
appar atus as set forth in claim2, wherein, when 20 said attracting

transport noved to a position above said predeterm ned | ocati on,
if said | |mmﬂ’ﬁﬁnlﬂ I’g ﬂl’emant(15) receives no light, then it is
di scrim na action object is present, but if said |Iight

receiving elenment(15) receives light, then 25 it is discrimnated that no

attraction object .is present. 25 6. cLAAmsat tracti on object detection
met hod as set

1, An attraction object detection apparatus for
detecting whether or not an attraction object(1ll) to be
‘attracted and transported by an attracting transport

5 arm(12) which is movable in vertical and horizontal
directions is present at a predetermined location of a
stage(13), wherein:

said attracting transport arm(12) has a nozzle
hole formed therein in such a manner as to be opened

10 toward said stage(13) side and communicated with a vacuum
source;

| a light emitting element(14) is disposed either
on the rear side to said predetermined location or on
said attracting transport arm(12);

156 said stage has a through-hole provided at said
predetermined location such that rays of light from said
light emitting element(14) may not be intercepted by said
stage; and

a light receiving element(15) for receiving the

20 rays of light.from said light emitting element(14) is
disposed on the rear side to said predetermined location
or said attracting transport arm(12) at which said light

emitting element(14) is not disposed.

25 2. An attraction object detection apparatus for

detecting whether or not an attraction object(1l1l) to be

23



forth in claim5, wherein a vacuum pressure sensor is provided in a vacuum
line frj“ﬂﬂﬂﬂ"%ﬂumm’[e of said attracting transport arn{12) to said
vacuum sgaue er it is discrimnated by said |ight receiving
el enent (15) that "n %attraction object is present, said attracting transport

arm(12) is noved downwardly to said predeterm ned | ocation and perforns an
attraction operation to confirm presence or absence of the 10 attraction

oL catony B EROOSachnd i SERNSE S SO el o0l

cher oA "ane AP hobbG 20 SRl ALSAAIED [0 ol i 2
directions is present at a predetermined location of a
stage(13), wherein:

5 said attracting transport arm(12) has a nozzle
hole formed therein in such a manner as to be opened
toward said stage(13) side and communicated with a vacuum
source;

a light emitting element(14) is disposed either

10 on the rear side to said predetermined location or in the
interior of said nozzle hole of said attracting transport
arm(12);

said stage has a through-hole provided at said
predetermined location such that rays of light from said

156 light emitting element(14) may not be intercepted by said
stage; and

a light receiving element(15) for receiving the
rays of light from said light emitting element(14) is
disposed on the rear side to said predetermined location

20 or in the interior of said nozzle hole of said attracting
transport arm(12) at which said light emitting

element(14) is not disposed.
3. An attraction object detection apparatus as set

25 forth in claim 2, wherein an upper portion of said

attracting transport arm(12) including said light

24



S nD reference position to a position above said predeternined
| ocat @ action object(1l) is not present at said

predeterre , 20 if said light receiving el enent(15) does not
receive rays o Ifght fromsaid |light emtting elenment(14), then it is

di scrimnated that the position of said attracting transport arnm(12) is

di spl aced from sai d predeterm ned position. 25 8. A posi tional
di spl acement edet etcfr{gone[fg}ngg (i‘i)zgr said light receiving element(15)

disposed in the interior of said nozzle hole forms a
sensor unit(19) independent of but connectable to said

attracting transport arm(12) by an optical fiber(18).

4. An attraction object detection apparatus as set
forth in claim 2, wherein an upper portion of said
attracting transport arm(12) including said light
emitting element(14) or said light receiving element(15)

10 disposed in the interior of said nozzle hole forms a
sensor unit(19) independent of said attracting transport
arm(12), and said sensor unit(19) is secured at a
position opposing to said predetermined location while
said attracting transport arm(12) is so structured as to

15 allow rays of light from said light emitting element(14)

to pass thereto.

5. An attraction object detection method which
uses an apparatus as set forth in claim 2, wherein, when
20 said attracting transport arm(1l2) is moved to a position
above said predetermined location, if said light
receiving element(15) receives no light, then it is
discriminated that an attraction object is present, but
if said light receiving element(15) receives light, then

25 it is discriminated that no attraction object is present.



set forth in claim7, wherein, after it is discrimnated that the position

of saqi i nsport arnm(12) is displaced fromsaid predeterm ned
I ocaqiﬂuy"ﬂﬁiﬂyﬁmﬂmgl ng transport arm(12) is horizontally noved in an 5
arbit antil said light receiving el enent (15) receives the

rays of light fromsaid light emtting el enent(14), and coordi nates of the

position to which said attracting transport armis to be noved upwardly

above sai d pr edet er g nedy | ogali i A2 GHOILECT &k IO AR SfloPflogOgE gt €S of

a position recogni zed by noving neans attracting transport arm12)

when sai d |1 Ohofegely! dith &l IPUHCLR: d o YatGhu IPrdbprolsdddlt 9. A
cl eani ng net hod Ich uses an ‘apparatus as 15 set” forth in claim2, wherein
positive presspy@yfléd!Sn a vacuum line from said nozzle hole of said
attracting transport arm(12) to said vacuum source, and
5 after it is discriminated by said light receiving
element (15) that an attraction object is present, said
attracting transport arm(12) is moved downwardly to said
predetermined location and performs an attraction
operation to confirm presence or absence of the

10 attraction object again by means of said vacuum pressure

sensor.

7. A positional displacement detection method for

detectinglpositional displacement of an attracting

15 transport arm(12) using an apparatus as set forth in
claim 2, wherein, when said attracting transport arm(12)
is moved from a reference position to a position above
said predetermined location while an attraction
object(1ll) is not present at said predetermined location,

20 1if said light receiving element(15) does not receive rays
of light from said light emitting element(14), then it is
discriminated that the position of said attracting
transport arm(12) is displaced from said predetermined
position.

25

8. A positional displacement detection method as

26



supplied into a vacuumline fromsaid nozzle hole of said attracting

tra said vacuum source to blow out the air fromsaid
nozg “EI H ﬂald predeterm ned | ocation. 20 10. An attraction object
I'en apperai us for detecting whether or not an attraction object(11)

to be attracted and transported by an attracting transport arn(12) which is
novabl e in vertical and horizontal 25 directions is present at a

predeterm nedsLOCALLON £ & SIAIP( LherdhR! €hPtef it is discriminated

that the position of said attracting transport arm(12) is
displaced from said predetermined location, said
attracting transport arm(12) is horizontally moved in an
6 arbitrary direction until said light receiving
element(15) receives the rays of light from said light
emitting element(14), and coordinates of the position to
which said attracting transport arm is to be moved .
upwardly above said predetermined location are corrected
10 based on coordinates of a position recognized by moving
means for said attracting transport arm(12) when said

light receiving element(15) receives the rays of light.

9. A cleaning method which uses an apparatus as
16 set forth in claim 2, wherein positive pressure air is
supplied into a vacuum line from said nozzle hole of said
attracting transport arm(12) to said vacuum source to
blow out the air from said nozzle hole toward said
predetermined location.
20
10. An attraction object detection apparatus for
detecting whether or not an attraction object(1l1l) to be
attracted and transported by an attracting transport
arm(12) which is movable in vertical and horizontal
25 directions is present at a predetermined location of a

stage(13), wherein:



sard iﬂtractr ng transport arm(12) has a nozzle hole forned therein in such

U ﬂﬂ m,w,’ ed toward said stage(13) side and comrunicated with a
vacu ,ﬂﬂwq a reflection elenent(17) is disposed either on
a surface of shid sttage at said predeterm ned |ocation or on said

attracting transport arn(12); and a light emtting el enent(15) and a |ight
recei ving el ement (15) for receiving rays of light from 10 said |ight

emtting el enent(14) V'?af&"&'ttf.fgé %%P%(é’m rpdssgpe%zqré t he

surface at said predeterm ned oca ttra ng transport arn(12)
at whi ch sai g d&f [ &ald B ﬁ]ry)sdc% rI‘Ptmanner as to be opened

toward said stage(13) side and communicated with a vacuum

source;

[y}

a reflection element(17) is disposed either on
a surface of said stage at said predetermined location or
on said attracting transport arm(12); and
a light emitting element(15) and a light
receiving element(15) for receiving rays of light from
10 said light emitting element(14) via said reflection
element(17) are disposed on the surface at said
predetermined location or said attracting transport
arm(12) at which said reflection element(17) is not
disposed.
15
11. An attraction object detection apparatus for
detecting whether or not an attraction object(1ll) to be
attracted and transported by an attracting transport
arm(12) which is movable in vertical and horizontal
20 directions is present at a predetermined location of a
stage(13), wherein:
said attracting transport arm(12) has a nozzle
hole formed therein in such a manner as to be opened
toward said stage(1l3) side and communicated with a vacuum
25 source;

a reflection element(17) is disposed either on

28



di sposed. 15 11. An attraction object detection apparatus for detecting

whet he“!ﬂ” mnﬂuﬂt l ction object(11) to be attracted and transported by
an att JHF arm(12) which is novable in vertical and horizontal
20 directions i§ pfestnt at a predetermned |ocation of a stage(13),

wherein: said attracting transport arn(12) has a nozzle hole forned therein
I n such a manner as to be opened toward said stage(13) side and

g?{”ﬁg?i g"r’]‘t Sg 41 4l Pa YECHHTR 2P SAUGE a? dd Fild Ut TnQTRY 1bBadiSrfligiPosed
in the interior of said nozzle hole of said attrécting
transport arm(12); and
a light emitting element(14) and a light

b receiving element(15) for receiving rays of light from
said light emitting element(14) via said reflection
element(17) are disposed on the surface at said
predetérmined location or in the interior of said nozzle

hole of said attracting transport arm(1l2) at which said

10 reflection element(17) is not disposed.

12. An attraction object detection apparatus as set
forth in claim 11, wherein an upper portion of said
attracting transport arm(12) including said reflection

16 element(17) or a set of light emitting element(14) and a
light receiving element(15) disposed in the interior of
said nozzle hole forms a sensor unit(19) independent of
but connectable to said attracting transport arm(12) by
an optical fiber(18).

20

13. An attraction object detection apparatus as set
forth in claim 11, wherein an upper portion of said
attracting transport arm(12) including said reflection
element(17) or a set of light emitting element(14) and a

25 light receiving element(15) disposed in the interior of

said nozzle hole forms a sensor unit(19) independent of

29



a surfﬁﬂ | d stage at said predetermned location or in the interior
of sai ﬂm&gﬁ Emmufai d attracting transport arm(12); and a light
emtting ele J d alight 5 receiving el enent(15) for receiving rays
of light fromsaid light emtting el enent(14) via said reflection

el ement (17) are disposed on the surface at said predeterm ned | ocation or

in the interior of said nozzle hole of said attracting transport arm12) at
whi ch said 1osaESfLEEEL€@iﬁéeg§Qté&g}ti§nﬂf§29i%ﬂﬁfed' 12. An attraction
obj ect detection apparatus as Set !
said sensor unit(19) is secured at a position
opposing to said predetermined location, while
said attracting transport arm(12) is so

6 structured as to allow rays of light from said light

emitting element(14) to pass thereto.

14. An attraction object detection method which
uses an apparatus as set forth in claim 11, wherein, when
10 said attracting transport arm(12) is moved to a position
above said predetermined location, if said light
receiving element(15) receives no light, then it is
discriminated that an attraction object is present, but
if said light receiving element(15) receives light, then

15 it is discriminated that no attraction object is present.

15. An attraction object detection method as set
forth in claim 14, wherein a vacuum pressure sensor is
provided in a vacuum line from said nozzle hole of said

20 attracting transport arm(12) to said vacuum source, and
after it is discriminated by said light receiving
element(15) that an attraction object is present, said
attracting transport arm(12) is moved downwardly to said
predetermined location and performs an attraction

26 operation to confirm presence or absence of the

attraction object again by means of said vacuum pressure

30



forth in claim11l, wherein an upper portion of said attracting transport

arm(12) inchggi |d reflection 15 elenent(17) or a set of |ight
emtting el Hm,ﬁﬂl@ #Mﬁ"r ght receiving elenent(15) disposed in the
interior of sal g forms a sensor unit(19) independent of but
connectabl e to said attracfing transport arn{12) by an optical fiber(18).
20 13. An attraction object detection apparatus as set forth in claim 11,
wherei n an uppel s grtion of said attracting transport arm(12) including
said reflection elérent(17) or a set of light emtting elenent(14) and a 25
i ght receiving el enent(15) disposed in the interior of said nozzle hole
forms a sensor unit(19) independent of

16. A positional displacement detection method for

detecting positional displacement of an attracting

5 transport arm(1l2) using an apparatus as set forth in
claim 11, wherein, when said attracting transport arm(12)
is moved from a reference position to a position above
said predetermined location while an attraction
object(1l) is not present at said predetermined location,

10 if said light receiving element(15) does not receive rays
of light from said light emitting element(14), then it is
discriminated that the position of said attracting
transport arm(12) is displaced from said predetermined
position.

15

17. A positional displacement detection method as

set forth in claim 16, wherein, after it is discriminated
that the position of said attracting transport arm(12) is
displaced from said predetermined location, said

20 attracting transport arm(12) is horizontally moved in an
arbitrary direction until said light receiving
element(15) receives the rays of light from said light
emitting element(14), and coordinates of the position to
which said attracting transport arm is to be moved

26 upwardly above said predetermined location are corrected

based on coordinates of a position recognized by moving
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29 sai d attracting transport arn(12), and said sensor unit(19) is
secur ed a 03|ng to said predetermned | ocation, while said
attractin HH" Mﬁi is so 5 structured as to aIIowrays of Iight
fromsaid e | ement (14) to pass thereto. 14. An attraction

obj ect detectlon met hod whi ch uses an apparatus as set forth in claim11,
wherein, when 10 said attracting transport arn(12) is noved to a position

above sald preggtSr¥b9e9a180§{£ra¢t1ng ignéﬁggk arm(12) when said

light receiving element(15) receives the rays of light.

18. A cleaning method which uses an apparatus as
5 set forth in claim 11, wherein positive pressure air is
supplied into a vacuum line from said nozzle hole of said
attracting transport arm(12) to said wvacuum source to
blow out the air from said nozzle hole toward said
predetermined location.
10
19. An attraction object detection apparatus for
detecting whether or not an attraction object(1ll) to be
attracted and transported by an attracting transport
arm(12) which is movable in vertical and horizontal
16 directions is present at a predetermined location of a
stage(13), wherein
a proximity sensor(20) is disposed at said

predetermined location.

20 20. An attraction object detection apparatus for
detecting whether or not an attraction object(11l) to be
attracted and transported by an attracting transport
arm(12) which is movable in vertical and horizontal
directions is present at a predetermined location of a

26 stage(13), wherein

said attracting transport arm(12) has a nozzle
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receiving el enent (15) receives no light, then it is discrimnated that an

attractio ' ' ent, but if said |light receiving el enent(15)
receives :”" ,mml"’ﬁﬂ@bﬁm is discrimnated that no attraction object is
present. 15. An a obj ect detection nethod as set forth in claim

14, wherein a vacuum pressure sensor is provided in a vacuumline from said
nozzl e hole of said 20 attracting transport arn(12) to said vacuum source,

and after 1t hodl ELUA NRetL By o8 dolh Al nd opel vIDGS IR that an

attraction object TS presen facting transpor I S noved
downwardl y t L 0y Pg t ] 0, | O, rackd 5
operation to%%%m%?‘gsﬁ%%ggﬁ Lb%%%e%?%ﬁ%ﬁ%%@%%%j%ctd%hé‘? n by
means of sai dgy@Esdim PR@Ssure

distance detection means for measuring a

5 distance to an object present in an opposing direction is

disposed on said attracting transport arm(12).

21. An attraction object detection method which

uses an apparatus as set forth in claim 20, wherein

10 presence or absence of the attraction object(1l1l) is
discriminated from the fact that the distance detected by
said distance detection means is different whether the
object is the attraction object(12) or said stage(13),
and also a distance of downward movement of said

15 attracting transport arm(12) is recognized by said

distance detection means.
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30 sensor. 16. A positional displacenent detection nethod for detecting
positional displacenent of an attracting 5 transport arn(12) using an
apparatus as set forth in claim1l, wherein, when said attracting transport
arm(12) is noved froma reference position to a position above said
predeterm ned | ocation while an attraction object(11) is not present at
said predetermned |ocation, 10 if said |ight receiving el enent(15) does
not receive rays of light fromsaid | hgblppapipt ti ng el enent (14), then it is

The present apparatus includes an attracting
transport(12) arm for attracting an attraction object(11)
via a nozzle hole by vacuum and transporting the

5 attraction object in a horizontal or vertical direction.
An upwardly directed light emitting sensor(1l4) is
disposed on the rear side of a portion of a stage(l3) at
which the attraction object(11l) is to be placed. At the
location at which the attraction object(1l) is to be

10 placed, a through-hole which to prevent intercept upward
rays of light of the light emitting element(14) is
perforated. Meanwhile, a downwardly directed light
receiving element(15) for receiving rays of light from
the light emitting element(14) is disposed in the

15 interior of the nozzle hole of the attracting transport

arm(12).
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discrimnated that the position of said attracting transport arnm(12) is

di spl aced from said predeterm ned position. 15 17. A positional

di spl acenent detection nethod as set forth in claim 16, wherein, after it
is discrimnated that the position of said attracting transport arm(12) is
di spl aced fromsaid predeterm ned |ocation, said 20 attracting transport
arm(12) is horizontally noved in an arbitrary direction until said |ight
recei ving el enent (15) receives the rays of light fromsaid Iight emtting
el enent (14), and coordinates of the position to which said attracting
transport armis to be noved 25 upwardly above said predeterm ned | ocation
are corrected
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based on coordinates of a position recognized by noving 31 means for
said attracting transport arm(12) when said |light receiving el enent(15)
receives the rays of light. 18. A cleaning nmethod which uses an apparat us
as 5 set forth in claim11l, wherein positive pressure air is supplied into
a vacuumline fromsaid nozzle hole of said attracting transport arn(12) to
said vacuum source to blow out the air fromsaid nozzle hole toward said
predeterm ned | ocation. 10
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19. An attraction object detection apparatus for detecting whether or not
an attraction object(11) to be attracted and transported by an attracting
transport arm(12) which is novable in vertical and horizontal 15 directions
is present at a predeterm ned |location of a stage(13), wherein a proximty
sensor (20) is disposed at said predeterm ned | ocation. 20 20. An
attraction object detection apparatus for detecting whether or not an
attraction object(11) to be attracted and transported by an attracting
transport arm(12) which is novable in vertical and horizontal directions is
present at a predeterm ned |ocation of a 25 stage(13), wherein

12 19

Fig. 5
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said attracting transport arnm(12) has a nozzle 32 hole formed therein in
such a manner as to be opened toward said stage(13) side and comruni cat ed
wi th a vacuum source, and di stance detection nmeans for neasuring a 5

di stance to an object present in an opposing direction is disposed on said
attracting transport arn(12). 21. An attraction object detection method

whi ch uses an apparatus as set forth in claim20, wherein 10 presence or

absence of the .attraction object(1l) is
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