1 9 MAY 2005 1 - Attorney Docket No. 018976-190 COVPONENT HANDLI NG
APPARATUS AND METHOD OF HANDMd NG THE SAME This application is related and
claims priority under 35 U S.C. 119 to Japanese Patent Application No.
2000- 004413, the entire contents of which are 5 incorporated by reference
herei n. BACKGROUND OF THE INVENTION 1. Field of the Invehtd MA TEWSpr esent
invention relates to a conponent handling apparatus and a nethod of

handl i ng the sane. More specifically, the present invention relates to a 10
conponent handl i ng apparatus for handling devices such as el ectronic
conponents, for visual inspection, characteristic neasurenment, screening,
mar ki ng, and taping, while transporting-flhe sanme. R2uoridsIorkepNo.aNsWE-ivdhe
Rel ated Art El ectronic conponents, such as nonolithic ceram c capacitors,

undergo 15 vari ous processaEsMPONENTIOANDIING APPARECtON, characteristic
nmeasurenent, screeni ng based NETACIE®F {_@iND?qufH@SpﬁEV\eI | as marking,

for exanple, of a product mark, or taping, after nanufacturing and prior to
shi pment. For exanple, when carrying out a visual inspection, a plurality of
el ectronic conponents are successively fed to the station for undergoing a
vi sual 20 i nspect i'bi,appheatiop 1o nedatedand clagns poevenadeb3asduSdn § hed teesul t of

the visual inspecti at the screeni station, VWhen carryi out a
characteristi %%awgﬁfe@mpﬁchogﬁq.ﬁpﬁogﬁ Ilg’l IEEFPt_brﬁi C_@“E?Bi/ﬁp‘gﬁ‘é]i%é iAfr e
successi \Sel y ifngg?g)gatwgyéﬁgeﬁggﬂegem the characteristic neasurenent, one by

one, and screen ase result of the characteristic neasurenent at
the screening station. Likew se, when 25 carrying out a taping, a plurality

of electronic conponents are successively fed to the taping station one by
one, and i ndi BAGKGROUMBE & dHlE ¥ YENAdONavi ti es provided on the tape. 1 9

MAY 2005 : i
1. Field of the Invention
The present invention relates to a component handling apparatus and a
method of handling the same. More specifically, the present invention relates to a
10 component handling apparatus for handling devices such as electronic components,
for visual inspection, characteristic measurement, screening, marking, and taping,
while transporting the same.
2. Description of the Related Art
Electronic components, such as monolithic ceramic capacitors, undergo
15 various processes including: visual inspection, characteristic measurement,
screening based on a pass/fail criteria, as well as marking, for example, of a
product mark, or taping, after manufacturing and prior to shipment.
For example, when carrying out a visual inspection, a plurality of
electronic components are successively fed to the station for undergoing a visual
20 inspection, one by one, and then screened based on the result of the visval
inspection at the screening station. When carrying out a characteristic
measurement, a plurality of electronic components are successively fed to the
station for the characteristic measurement, one by one, and screened based on the
result of the characteristic measurement at the screening station. Likewise, when
25 carrying out a taping, a plurality of electronic components are successively fed to
the taping station one by one, and individually inserted into the cavities provided

on the tape.



-2- Attorney Docket No. 018976-190 Wen carrying out the respective

processes for a visual inspection, characteristic nmeasurenent, screening,

and taping, a handling technique to handle nore than one el ectronic

conponent, while transporting the sane, is required. In order to proceed

wi th each process, i.e., visual inspection, characteri sty Sqdpgasur enment ,
L4 MariB

screening, marking, or taping efficiently, it is desire ease both
the transport speed of the electronic conmponents and the nunber of
conponents that can be handled in a unit of tinme. As the transportation
speed is increased, the inpact applied to the electronic conponents

i ncreases, which may cause damage to the-@&l-ectroni cAugt@ydprpoNer18976-190

Li kewi se, el ectronic conponents may junp out fromthe predeterm ned path due
to a rebound ther e®henWaatyaigone thd tespeatide pracesket dorpa eiweditinspdatimge or j unpi ng
out of the electronic conponents during the high-speed transportation. It

i s al so desi r@@radigiisticeeasnissEst ssreeamey prd pinNga gpasdiinghiechmgeata kandir i ¢ 15

measur enent , scre%gi n%, parki.ng, or tap#ﬁﬁ as descr{'bed above, be carried
out successi WEFg MRRPIE SieSiaRiAPPORERL HIEE FANTRPTUNE,OE FAME R & EEFd st ¢
measur enment proces : j Cl LIme: : Y0 ot
characteristic rreaznu?{ad%ahfﬁ%?g%ﬁgﬁggéﬂaﬁogggb%%\g? 1 Ealgl ?gﬁ&géghéﬁa{%&?rﬁn&ual
el ectronisc CoppRRRBheMsérBeriAE MBAKINY of Mpispefdicady descdédned abmrease 20
SUMMARY OF THE | NVENTI ON Accordingly, it is an object of the present

i nvention to pethvuhe eanspocisppethehthe kiastioniegoapoaenis asd diednuanbestohod f or

handl i ng t he conponents which satisfy the requirenents described above. The
first aspect EAMPORENEYBaleH hefipgdled 3p Uit pldBimonent handl i ng apparatus 25

for transporting ngﬁggﬁgéﬁ’ﬁéé&gﬁ 5@6% ﬁ’&ffve% rérﬂﬁé‘hﬁarc? RAtih gk device. The

transporting devic y nsportation path for
transporting élié@uoﬁer&ﬁﬁl?ﬁﬂérﬁs ind ARy whidhOMPP BARE damhgk® werdecoidnane end and

a di scharging port on e other end. 1 9 MAY 2005
10 components. Likewise, electronic components may jump out from the
predetermined path due to a rebound thereof. Therefore, it is desired to prevent
damage or jumping out of the electronic components during the high-speed
transportation.
It is also desired that the processes for visual inspection, characteristic
15 measurement, screening, marking, or taping, as described above, be carried out
successively and, preferably, automatically.
In the characteristic measurement process, for example, sufficient time 10

carry out a characteristic measurement precisely can be provided for each

individual electronic component while increasing the speed as described above.

20 SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention to provide a
component handling apparatus and a method for handling the components which
satisfy the requirements described above.
The first aspect of the present invention is a2 component handling apparatus
25 for transporting components, including a component transporting device. The
transporting device is defined by a hollow transportation path for transporting the
components, having a component intake port on one end and a discharging port on

the other end.

o



- 3 - Attorney Docket No. 018976-190 The conponent transporting device
descri bed above includes a gas intake port for the adm ssion of a flow of
gas in the vicinity of the conponent intake port. The flow of gas taken

t hrough the gas intake port provides the conponent intake port with a
negative pressure for feeding conponents fromthe outlsy déAY 2085 5 the
conponent intake port, and provides a driving force for transporting the
conponents through the transportation path toward the conponent di scharging
port. In addition, the conponent transporting device conprises a gas

di scharging port for discharging the gas in the transportation path.

Di schargi ng the gas 10 through the gas di-sthar gi ng poetnexBokedbe8!sTel 90
transport speed of the conmponents. Preferably, in such a conmponent handling
appar atus, the traMhpebimbhan trapgidrting deaipe tedribedshdveranclodgsongsy intake ake
port toward the conponent discharging port. Preferably, the gas discharging
port i ncl udespemdosthegdnsssan of 2 flay aftees gmthe vigndy of Higrginmpnpnldstaiee. The

gas di schargi ng par,t e opened toward the atnosphere for sinplifying
Phe Structur POt cis TG0 RenBReT DCBEY i GUURGRT RIS GES, orERBOHERI | ng
means descri bagaBep g %@g@@g&%ﬁkxoyfe@a%névaﬁhgsné}ﬁ@%me%b&f&fer@w ¢
conponents. In such a case, e Conponent handling apparatus includes an

i ndex tabj e thiptcopbrRft MeRd podtl, al@psaVidRc dmeng Rateadsenamhotinglhof the

el ectroni c conponents and, nore specifically, having a plurality of holding
recesses al ongompengiey ihptughytht transgfriation pedicleivaidigetchapepeiitdisshRigiRbnponent s
di scharged fromthe conponent discharging port. Holding recesses, adjacent
one another, P8Fle provided in the index table. As the index table rotates,

[t transports the ComRaRgnEs dfyAnbl EHUGIEREAL: EhhEGL e OMREGIA

characteristic nmeasuring 25 sectl 0 asuring t aracteristi

el ectroni c cogpanenlfchagmig@ie ghs i thpiRdgiefaibnpethpddisthapingnhé pas
transportation path. The electronic conponents are transported along with

t he rotatl on dirougle thenghsxdischhigéng pre dectppres gt Taoisperé speesrefdhe pomperents.

me t of th | ect [ i f I h
masurement of the el ectioni o comonents deser] bed ahoye, pLlerally. there

path is tapered from the component intake port toward the component discharging
port. |
Preferably, the gas discharging port includes means for controlling the gas
5 discharging pressure. The gas discharging port may be opened toward the
atmosphere for simplifying the structure of the component transporting device.
The component handling means described below 1s advantageously used
while handling electronic components. In such a case, the component handiing
apparatus includes an index table that can be used for measuring the characteristic
20 of the electronic components and, more specifically, having a plurality of holding
recesses along the periphery thereof for receiving the electronic components
discharged from the component discharging port. Holding recesses, adjacent one
another, are provided in the index table. As the index table rotates, it transports
the components in a circumferential direction, towards a characteristic measuring
25 section for measuring the characteristic of the electronic components located at a
predetermined position on the transportation path. The electronic components are
transported along with the rotation of the index table.
When applied to the characteristic measurement of the electronic

components described above, preferably, there is also provided a characteristically




1 9 MAY 2005 - 4 - Attorney Docket No. 018976-190 defective conponents
di schargi ng section, downstream of the characteristic mneasuring section,
and on the transportation path of the rotation of the index table for

di scharging the characteristically defective electronic conmponents. A
characteristically satisfactory conponents di scharging bgc@hpgqgi ovided 5
downstream of the characteristically defective conponents S gi ng
section for discharging the characteristically satisfactory electronic
conponents may al so be provided. The characteristically satisfactory
conponents discharging section is provided with, for exanple, a tapin
device for taping the el ectronic conponenfs, 10 or A¥TERNHEE! For0! gﬂ?ﬁg
themin bulk. There nmay be provided a marking section, for applying marks on
the el ect r ordedeativmson@nnents discharpingdeetemridawastsensy of B¢ daracksistc

t tati th. Thi 11 all t he. el ' ts
t anapor t od, HFSHENASEAREREMS P (i FERPREH T P LR SR H1ghe geS Sifonent
handl i ng appaflian A3uflSHE chiGeeARRAY Mlechfe PleBrbfiEdompbhdhi@ gomPonent

ce 10r edl ng e n nent

feedi ng devi conponents to the conpo I nt ake port of

t he conponent rafANGROCAItERIEE combenanty diStialginpSpaiin povigegt i on  for
viewi ng the image of the conponent. In this case, the conponent feeding

devi ce i ficl udisvstresmps nkackardderdsicalle defegtiweeampmepglitahariea setigs felo f ace
toward the conpgonent intake port. The orrponiants delivered from

. . t he
conponent del §isehergigs shecthaparierpsticalip fatis ciaiy eleCHARIGFEMPOPRRLE YR P€ whi | e
g}gls(iegjte of being suspended in the air based on the negative

mai nt ai ni ng thr
pressure appl‘? t he conponent intake port. The visual inspection

section picks up tige iReGeRdtichNE sBRFREAS Hompdnb&s idischa giigsgeensied i n 25 the
air, but prior to the conponent entering into the conponent intake port.

Preferably, tpeviiedpaderfor éxenpleag teingodevitesior idpan dlestionts! GuRpongNts,
vi bration feeder. The conponent del Lviri ng section is, however, naintained
to be flilee fPonfleyips faringrking them in bulk.

There may be provided a marking section, for applying marks on the
electronic components, at a predetermined position on the transportation path.
This will allow the electronic components to be transported, along with the
rotation of the index table.

15 The component handling apparatus as described above may be provided
with a component feeding device for feeding the components to the component
intake port of the component transporting device, and a visual inspection section
for viewing the image of the component.

In this case, the component feeding device includes a components

20 delivering section positioned so as to face toward the component intake port. The
components delivered from the component delivering section are sent 1o the
component intake port, while maintaining the state of being suspended in the air
based on the negative pressure applied to the component intake port. The visual
inspection section picks up the image of the component while it 1s suspended in

25 the air, but prior to the component entering into the component intake port.

Preferably, the component feeding device described above includes a
vibration feeder. The component delivering section is, however, maintained to be

free from vibrations.



1 9 MAY 2005 - 5 - Attorney Docket No. 018976-190 Preferably, the conponent
delivering section described above includes a aligning groove defined by
two side surfaces, arranged in a V-shaped cross section, which conmes into
contact with the side surfaces of the conponents. Thi arr angement
facilitates alignnent of the conponents respective ﬂéféﬂw At her. 5 The
side surfaces of the aligning grooves are inclined at an angle of 10 to 80
degrees with respect to the vertical plane. According to a second aspect of
t he present invention, a conponent handling apparatus for handling
conponents, and while transporting the sape, is provided and includes a
conmponent feeding device, a component transporting AtPrereboest NeddeEer i ¥hdex
tabl e. The conponent feeding device includes a vibratjion feeder for feeding
a plurality of coRfedereblys thegosnponenirdsbinenng sislipy desonfped abeveonciugdes a
individually delivering the conponents fed by the vibtation,feeder. The
component t r aHEPHE EWQV%Q?/&F@C'?Y%%HS‘%S%f%S?*I%W%F%H&% rHEPFOR9S8th 15 for
transporting 0, . j ; : i nd and a
component dr sSRar T NHE BBt tE Ko R o B O TER e

posi tioned soi@gndethehffiilitvasighrinki 00 Meoaiponeiak irsspedtng s @at anothand i s
provided wth a gas intake port for the adm ssion of a flow of gas in the

vi ci ni ty 5of hEhe sideporfaces of theadigning grooTeseart ishned agasangkehl® i &ligh t he gas
i ntake port 20 provides the conponent intake port with a negative pressure
for feeding CeEERINEKR ESPEEP teVEBFYPHRGt del i very section to the conponent

i ntake port. The ] I L Vi for
trans poPt ing the %g[%rtg;@ﬂto %\?\ﬁ% t %ﬁf#g@éﬁoﬁftﬁ%gﬂ?ﬂﬁg:&g nﬂE) i?feé ?%ééués}%g?t ation path

and towards t%}dli%?@?ﬁﬂﬁﬂlts o ﬁﬁﬂﬁhgicﬂﬁlFQﬁHms, a8 WHR tineportingbhesdnse, s ovi ded
with a plurality o ol di ng recesses along the periphery thereof for

i ndi vi dual | y pevalediang intledes| seaimpomient feotippevice, 2 enRPSAt GaNsPRitinghe
airfIOMLH;n tggd&?gggg%q%mgﬁgg%ing apparatus, according to the second aspect
of the ’

The component feeding device includes a vibration feeder for feeding a
plurality of components, and a component delivering section for individually
delivering the components fed by the vibration feeder.

The component transporting device includes a hollow transportation path

15 for transporting the components, having a component intake port on one end and a
component discharging port on the other end. The component ntake post 1s
positioned so as to face toward the component delivering section and is provided
with a gas intake port for the admission of a flow of gas in the vicinity of he
component intake port. The flow of gas taken through the gas intake port

20 provides the component intake port with a negative pressure for feeding
components from the component delivery section to the component intake port.
The admitted gas flow also provides a driving force for transporting the
component with the airflow through the transportation path and towards the
component discharging port.

25 The index table is provided with a plurality of hoiding recesses along the
periphery thereof for individually receiving the electronic components transported
by the airflow.

In the component handling apparatus, according 1o the second aspect of the

present invention, the components delivered from the component delivering




present invention, the conponents delivered fromthe conponent delivering 1
9 MAY 2005 - 6 - Attorney Docket No. 018976-190 section are sent to the
conponent intake port. This is acconplished while the conmponent maintains
the state of being suspended in the air based on the negative pressure
applied to the conponent intake port. There nay be furlt eMAYD 12085 ded a
vi sual inspection section for picking up the inmage of the conponent while it
is 5 suspended in the air, and prior to being fed into the conmponent intake
port. As described above, when the conponent handling apparatus is provided
with a visual inspection device, there may be further provided a visually
defective conponents discharging section® This sect{oify Bogehle Ja& PR
visual ly defective conponents at a predeterm ned position on the
transportati cucpert &re sghi foghe hemponesib Hpdiechirs Ahis it perespdishediWhde g with the
rotation of the index table. . Wen ghe contgEats,are Ele trquc cqqponents,
a charact er i SOMPONERIGEAINTAIRS WE SR PAngFHE IR JYC 3R RatTH g hE hggatve
characteristi ' ] t i i,tion on
ng%Bré %%I%EQ%]{@%HU?R%E ; Parﬁgﬁ%ﬁ_. afhefe B{agqfc REENSOVRRAIA

t he transportfation el ectroni ¢ conponents are transported,
al ong wi th t hgsiQtmpe@ibnodectibre fdriiewing aphite inlge T ehccanmament whida dlis ng
apparatus nay be provided with a taping device for taping the conponents at
a predet &r ni redpouisd fin dre ©n ankdeprior andpisgtfed inge thsagompongwt ke PeTtconponent s
are transported al on% with the rotation of the n%ﬁé tabl e, The coégﬁonent
handl i ng appar at usAs 8631081 3§05 W58 t??\F?er%BEE%n & PRI &3 B Rvent i on,

i's an apparatus, far. ndl i t he: &l ' W - E&ial¢ Qefecti

speci ficall y,wﬁBra VH%‘%ZFI%%&&%%SICED&H%%@% ge i eq)'?%ﬁgdpgsgs}%ﬁg?t ﬁgcsl\éene. The
present | ”Verﬁdn‘i’ﬁbrﬁhé%iédhﬁ}%:ﬁ?&cﬁbﬁ. M edibodiskamngdsi thg visaelly defepoveent s,
wherein the conponents are handl ed by the use of the conponent handling
appar atus as clesporichsct alppedsterBRIERPORBORMPHE ONNEFOrEHEN PRAWMIES 98 Fig. 1 is

a plan view showi ng a general diagranmatic structu of , t he ., conponent
handl i ndoappa‘ﬁ‘liﬂla@emtsa?éﬁ&@8?%‘690%8% @’r’r’%‘dﬁ? ﬁ‘é‘ﬁtt‘orb?tr"t?‘ﬁén%er"elglélﬁt i nventi on;

When the components are electronic components, a characteristic
measuring section is provided for measuring the characteristic of the electronic
components at a predetermined position on the transportation path, while the
electronic components are transported, along with the rotation of the index table.

15 The component handling apparatus may be provided with a taping device
for taping the components at a predetermined position on the transportation path,
while the components are transported along with the rotation of the index table.

The component handling apparatus, according to the third aspect of the
present invention, is an apparatus for handling the electronic components, more

20 specifically, for handling these components while transporting the same.

The present invention also includes the method for handling the

components, wherein the components are handled by the use of the component

handling apparatus as described above.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a plan view showing a general diagrammatic structure of the

component handling apparatus 1 according to an embodiment of the present

invention;



1 9 MAY 2005 -7- Attorney Docket No. 018976-190 Fig. 2 is a plan view
showi ng a detailed structure of the principal part of the conponent

handl i ng apparatus 1 shown in Fig. 1 in conjunction with a block diagram
showi ng the structure of the control system Fig. 3 is an ii mﬁ,t ive front

vi ew showi ng an exanple of the separating 5 nechanismfo tronic
conponents that can be enployed at the conponent delivery section 10 shown
in Fig. 2 as needed; Fig. 4 is an end view of the conponent delivery section
10 shown in Fig. 2; Fig. 5is a drawing corresponding to Fig. 4
illustrating an alternative 10 embodi ment_rel ating to the angle 6

between the side walls 19 and 20 of the ~4&li gni ng gPHBwa %8‘““ ?1‘?9013%’611%0

drawi ng showi ng the arrangenent of the caneras 11 to be provided at the
visual inspection Kgciloh PBisHewshpying gydetpiledsigictureio§ the prisapal padtafonal

h h t t t. 4 sh 2
sor T oAb TR LA R, T AR i e
table 5 F 9aifhrkih RobAfNAYREREG BF&eSt%ﬁEer%sﬁiﬁQW ng the conponent

transportlng own in in corjunction with the electronic

conponent 9; Fig. 194 i 8 iQan @tdstradle ﬁbﬂssxewembmmg shewsintyde bﬁ&]eSsTepmtmlg e of the
conmponent 20 transportlng device 4 showmn in Fig. 7 nore in detail; Fig. 10
is a trafisvemsechaniomsfos dat ¢lopirenik epmppasids thalecan breerxp!Ry &t atthey componeshd Fi g.

11 is a draw n corres n to ng t he conponent transporting

devi ce 4a acéj(ﬁ MFWg"eFB ﬁ&ﬁﬁg‘?’ ghgbdlznﬁrﬂee ‘the present invention. 25

DESCRI PT1 N OF THERGRERERIER, FYEOEY HENEmobhthr dbiil sy Ap[ ARG n Bl uct ure
e s o el ec ly

showi ng t he conpone tronl conmponent handl i ng apparatus 1 in
general according to an enbodi nent of the present invention.

Fig. 5 is a drawing corresponding to Fig. 4 illustrating an alternative
10 embodiment relating to the angle 6 formed between the side walls 19 and 20 of the
aligning groove 18;
Fig. 6 is a drawing showing the arrangement of the cameras 11 to be
provided at the visual inspection section 3 shown in Fig. 2;
Fig. 7 is a cross sectional view showing the component transporting
15 apparatus 4 shown in Fig. 2 in detail in conjunction with the component delivery
section 10 and the index table 3;
Fig. 8 is a transverse cross section showing the component transporting
device 4 shown in Fig. 7 in conjunction with the electronic component 9;
Fig. 9 is a vertical cross section showing the structure of the component
20 transporting device 4 shown in Fig. 7 more in detail,
Fig. 10 is a transverse cross section taken along the line X-X of Fig. 9;
and
Fig. 11 is a drawing corresponding to Fig. 7 showing the component

transporting device 4a according to another embodiment of the present invention.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 is a diagrammatic structure showing the components of the
electronic component handling apparatus 1 in general according to an embodiment

of the present invention.




1 9 MAY 2005 -8 - Attorney Docket No. 018976-190 The handling apparatus |
conpri ses a conponent feeding device 2, a visual inspection section 3, a
conponent transporting device 4 and an index table 5. The conponent feeding
device 2 conprises a conponent feeder portion 6, a line feeder portion 7,
and a vibration feeder 8. The el ectronic conponent 9 fed| § MAYPIIe
conponent feeder portion 6 via the line feeder portion 7 is fed t0 the
conponent delivery section 10. The conponent delivery section 10 is free
from vibration. The detail ed description about the conponent delivery
section 10 wll be given later. The visugl inspection sectjon 3 pi u
the i mage of the electronic 10 conmponent "97in the séﬁ??%ﬁﬁﬁg?$ﬁewe%ﬁégo P

conponent delivery sectign 10 and the conponent transportin divice 4, and
conprises a caner aThg hapingsPRarEtus ¥ ¢RMPIESEs RPEPORCTEAEF UG EFHCE T VislEhi | ed
description about the visual_ in j ction. 3 Wil | V.S ater as
wel | . The conﬁﬁﬂ%%iontsF%fh@g%ra[ ?Oﬁ’zlp Oglé%éel tg‘gnsﬂ,gﬁ’(tﬁg %B’tcgi4t “r@r%ngiﬁfig% Yat%?ca%s ports the
15 el ectroni c compgReRbmBomsh RMdMPRVIRD adrhpliRWa chhfpoteitaetnrd pdesas 6 pti on

of this conponent wll De given [fater. The index table 5, as shown in Fig.
| di agr ammat i gink Yeedsaponionl Yraall atwbrafion ke $ig The céssosick@dngionagt 9 frsl
peri phery thereof. The index table 5 is rotated, intermttently in the

di recti ord shoWembihetcompanemsieets: parPniheiadhebng fsier RUUER fPs Aehtcshai schar ged
fromthe conmponent transportin. vige 4 ar ecel [ ive
hol di ng r ecesS¥BPYEN 3?!23 B S%Cﬁ’g?q nd 154 Oﬁe{ue%%i'v%&?sﬁ Eflon 1% ﬁ?é%

por e ‘circunterential

direction al OOﬂlarW'tich Theak el &é@&éﬁﬁod foui DeentRhbR dRlivalyolghion 10 walinot
) e

shown in Fig. ere is provid a station for carrying out each process,
such as a chabagiwmilstet.c measurenment or a screening process, 25 along the

transportation path through which the el ectronic .conponent 9 is.transported
al ong with the rot diheomsug InSPRELIPA deSHONaHPIEKSUP ﬁ*ﬁe‘”@ggé’?ﬁé?n‘?]ﬁm%?rponent s 9

o, Sy KBRS B B O BB SR, oo
(not component transporting device 4, and comprises a camera 11 composed of, for

example, a CCD camera. The detailed description about the visual inspection

section 3 will be given later as well.

The component transporting device 4, to put it briefly, transports the

15 electronic component 9 using supplied airflow. The detailed description of this
component wiil be given later.

The index table 5, as shown in Fig. 1 diagrammatically, has a plurality of
holding recesses 12 along the periphery thereof. The index table 5 is rotated
intermittently in the direction shown by the arrow 13, and the electromic

20 components discharged from the component transporting device 4 are received in
the respective holding recesses 12, one by one, and transported in the
circumferential direction along with the rotation of the index table 5.
Though it is not shown in Fig. 1, there is provided a station for carrying
out each process, such as a characteristic measurement or a sCreening process,
25 along the transportation path through which the electronic component 9 is
transported along with the rotation of the index table 5. The electronic
components 9 are eventually determined to be visually and characteristically
satisfactory and then subjected to tapings so as to be stored in the cavity (not

shown) of the tape 14.



shown) of the tape 14. 1 9 MAY 2005 -9- Attorney Docket No. 018976-190 Fig.
2 shows the principal portion of the handling apparatus shown in Fig.
further in detail. Fig. 3 through Fig. | | contain explanatory draw ngs
showing the details of each section included in the handling apparatus 1.
Referring to Fig. 2 and fromFig. 3 on, the detail of the ?@Wl?ﬂﬁ
apparatus 1 will now be 5 descri bed. The el ectronic conponen livered
fromthe conponent delivery section 10 in the conmponent feeding device 2
are, as will be described below, fed to the conponent transporting device 4

whil e maintaining the state of being suspended in he a
negative pressure or vacuum applied by thé 10 conpo lé%f]eytéoé eéE’ES%‘?%’& lgfgw ce

4. In this case, only the front-nost el ectroni conponent 9 on th
conponent delivery k‘:’ec?t-’ih@wsltbe Pgn%@ﬂd}oé‘t‘%ofﬁhﬁilﬁ?ﬂg’gf%HPPWH%]OW@I léi:t‘gonl c

conponents 9 fed Q.. cogpone n e . t he
negative presg@ rt“ﬁde'gélrfable éb‘(’)\?‘é‘ra E‘E Fcﬁt ge ?{(’ﬁﬁ en uré‘“ edr%\ég\gggﬁ?\gﬁgbet ween

the front - nDstheqleffls d@Rhéh scbfiof HEIRRANA 1R mdnﬁ@s%ﬁa@mh@w e f&lr Rpt1h Fg C
components 9 on the conponent delivery section 1 the structure as shown

in Fig. 3 may2heddrmgh byed oRahedetan gf nevhandlikg gppaBatus heril riosv pe ovi ded a
hol ding pin 15 that acts upon the electronic conponents 9(B) found in the
front - nost po§¢5tcflb§ﬂ| n the group of electronic conponents 9 that follows

the front-nost ele I ' .5.J4.,S nmovabl e
upward and downwar pe§ﬁ8 ?Héﬂtgﬁ%w’%gd }-gﬁ]d&?é:g}r@%g?@rqeﬁéeﬂgl ectronic
conponent 9(Blechyn h@' lﬁ'tﬁ@cdrﬁpcﬁféﬁpfe@ﬂlﬂg dePick Q%re dRWIYRCl BN Be Rt ow TTe@
holding pin 15 s noved, for exanple, by a solenoid, and is constructed so
as to nove upwarhé c@rr@odawnmspbmng depcedmmkmmemlnlng therrgate Z)Bbbmgl s al so
possi ble to use a wedge pin 17 shown in a phantomline in Fig i nst ead of
t he hol di ng pS%PEHﬂQ@e@dh‘? Bi pasgggvrethe REATEIE| REGSPEE Qrova\ﬁ)éwaépﬁlé%%bﬁhet he

front- m)ﬁ)t el egr%{)grglén trans %rtlenée\%e’ag ?1{181 st&%ef(%lﬁ?lw AgnEhE&Ld QR ohicC omponent

component 9 on the component delivery section 10 is separated from the following
electronic components 9 and fed to the component transporting device 4 based on
the negative pressure described above.

In order to ensure the separation between the front-most electronic

15 component 9 and the following electronic components 9 on the component
delivery section 10, the structure as shown in Fig. 3 may be employed.

Referring now to Fig. 3, there is provided a holding pin 15 that acts upon
the electronic components 9(B) found in the front-most position in the group of
electronic components 9 that follows the front-most electronic component 9(A).

20 The holding pin 15 is movable upward and downward as shown by the arrow 16
and registers the electronic component 9(B) by holding it according 1o the
downward movement. The holding pin 15 is moved, for example, by a solenoid,
and is constructed so as to move upward and downward in a predetermined
timing.

25 It is also possible to use a wedge pin 17 shown in a phantom line in Fig. 3
instead of the holding pin 15 described above, and allow it to wedge between the
front-most electronic component 9(A) and the following electronic component

9(B).



9(B). 1 9 MAY 2005 - 10- Attorney Docket No. 018976-190 The vi sual

i nspection section 3 is constructed so that the inage of the front-nost

el ectroni c conponent fed to the conponent transporting device 4 is picked
up in the state of being suspended in the air. Therefore, it is desired that
the posture and the orbit of the electronic conponent 9 iﬁflm#Wbﬂﬁﬁe of
being 5 suspended in the air is stable. In order to stabilize the posture
and orbit, preferably the structure of the conponent delivery section 10 as
shown in Fig. 4 and Fig. 5 is enployed. Referring nowto Fig. 4, the

conponent delivery section 10 is fornmed wih an alignin rogve . (ge
aligning groove 18 is defined by two si cf\(,a\1 surfaces 1 Omefg)og]ﬁ& %(plifip-d% ed in
V-shape. These side surfaces 19 and 20 _are incli W th

ged ﬁt E\n.an | e g
respect to the veriPgXISug|BsRECHAN seghan Syasicengiiugted 48 that e prEedeef e t he

g O e A Gos e Sh RO A CRARO RN ook S AL IRKG AL QORE [t

fixed position’ conta en the side sur ectronic

conponent 9 aRdkdd§ inle StallCosMihRS@PeAR AR 2Mir OTHeRFoR), itdniuBgranaave 18
and, consequently, the electronic conponent 9 delivered fromthe conponent

del i very sectihempoifircamn tasirby of the elediong eonfiponent Dirbihe stae af béirgd post ure.
Flight in which the side surface of the electronic conponent 9 is inclined

contribufes tospendedimpia ap i iane ofn piler t ahilize RsRQsHEe 2B Ok - shaped

groove of the_alignin roove descr | i yi ded at

Phe 1 ne.  codd iy i HORUE dthd ERPREF (RBH sieBon 1O ShaPhn PIG Y

al though the gpoFg 9 idefpRsddby the side surfaces 19 and 20 of the aligning
groove 18 and the“vertical "plane 21 is selected to be 45, a simlar effect

i s achi eved even wRefertilgenawgb &g 4,3he eompohepeteoleeny @tiopd Otip f@med| witlFi g. 4

and Fig. 5, the shape of the electronic co ent 9 is shown to .be square
prism and than dligrdpg arfoye éénﬁ@’rﬁ’eﬂtgnglgnﬁﬁog?gl‘si gd i%Pi tﬂofsi‘qge%’r%F%chg

10 and 20 arranged in V-shape. These side surfaces 19 and 20 are inclined at an
angle 8 with respect to the vertical plane 21, and typically, 45 1s selected as the
angle 6.

Therefore, the electronic component 9 is always aligned in 1ts fixed
position by contact between the side surface of the electronic component 9 and the

15 side surfaces 19 and 20 of the aligning groove 18 and, consequently, the electronic
component 9 delivered from the component delivery section 10 can easily fly
along a fixed orbit in a fixed posture. Flight in which the side surface of the
electronic component 9 is inclined contributes to the stabilization of the flying
posture.

20 The V-shaped groove of the aligning groove 18 described above is
preferably provided at the line feeder portion 7 as well.

In the structure shown in Fig. 4, although the angle 6 defined by the side
surfaces 19 and 20 of the aligning groove 18 and the vertical plane 21 1s selected
to be 45°, a similar effect is achieved even when the angle 0 is varied between 10°

25 10 80°.

In Fig. 4 and Fig. 5, the shape of the electronic component 9 is shown to
be a square prism, and the electronic component 9 may be aligned in a fixed place
by the aligning groove 18 even when the electronic component 9 is a rectangular

shape.



by the aligning groove 18 even when the electronic conponent 9 is a
rectangul ar shape. 1 9 MAY 2005 11 - Attorney Docket No. 018976-190 1In the
vi sual inspection section 3, since the imge of the electronic conponent 9
is picked up fromfour directions respectively, it is prez Sﬁge to provide
four canmeras 11 as shown in Fig. 6. Wien the electronic ¢ ﬁ% nﬂmg is a
square prismin shape, the caneras 11 are installed corresponding to the 5
respective side surfaces. The el ectronic conmponent 9 is transported with the
side surfaces inclined as described before, and the four caneras 1 | are

placed so as to be diagonally opposed wih resDECtAﬁo‘?ne‘%%&eﬁh@e&swgﬁgo
arranging the caneras 11 as descri bed above, the imges of al nost all " of

the four side surfaces of the el.ectronic co nent 9 can be picked up 10
Sl taneous! y. 1t HErGby SRHCRSREN T i S, SERE S Phraskaf P Sielomisn by
arranging t a; i n sed: W ct to
each ot her, {E %3% g%ﬁd?élsgpé%%igr ?%rfgtg%gfrg(?%fi%géé%gﬁg ng’q?ﬁ?rggﬁéelgggﬁ 11 may be
reduced in gﬁﬁﬂaéif@tﬁmawietriis 1hes srse Eipe6t Whaateraeubhicrenponean@éd so as
to be opposed in the horizontal and vertical directions. In addition, the
caner as | ocatasfjuare piiwm ibshapgetheenicrsorisarfagstalind wurespendinmhthibeh from dust
bei ng accunul ated .on their Ieglﬁjes. Ther ef or e, it9i.s not neqc&s%a%g .tdo

provi de spé&?ﬁqcﬁ"?ré‘_élﬁé‘l’ﬁf%‘ﬁrqf ee(lﬁcérgm%.@m%ma S HERPT Y N%e

pi cked up forg gfartfsl i?hfiﬁ’e%l%dega%etd%e%re! bnd fheBhy BRAGIS A Yird MaBdd 8ot he
four caneras 1 a € same position oh the orlblt. I'n other words, It is

not necessar ybelda rfaﬂ?%pbi’e@ WwiluFespedies @schldtheo as 20 to pick up the inmage
si mul t aneousl y. erefore, the four canmeras 11 nay be positioned at a

plurality of positBpagangingites eanires Sbpadescebod apwie, dicaimzes of plnmsyalle, ¢ he
UpPeT 110 CaTE g Ak DL Sk ol Bon Rl SR TR i,
B L s T i S
wi th the canemasarhéras 3@eoRisgo b2)digmnalbeopp@vedntigiciespect to each other, the
space required for the arrangement of the cameras 11 may be reduced in
comparison with the case where the cameras 11 are arranged so as t0 be opposed
in the horizonta) and vertical directions. In addition, the cameras located at the
15 Jower positions may not suffer too much from dust being accumulated on their
lenses. Therefore, it is not necessary to provide a specific mechanism for
cleaning, and a correct image can be picked up for a relatively long term.
It is not necessary to arrange the four cameras 11 at the same position on
the orbit. In other words, it is not necessary to arrange the four cameras 11 so as
20 to pick up the image simultaneously. Therefore, the four cameras 11 may be
positioned at a plurality of positions on the orbit separately.
For example, in Fig. 6, the upper two cameras 11 and the Jower two
cameras 11 are arranged at the different positions with respect to each other so
that the two cameras 11 being diagonally opposed are not arranged in the same
25 position, a back-lighted state caused by the light sources 22 provided in
association with the cameras 11 (See Fig. 2) can be prevented.

It is also possible to pick up the images of the two side surfaces out of four

side surfaces of the electronic component 9 on the component delivery section 10,



It is also possible to pick up the inmages of the two side surfaces out of
four side surfaces of the electronic conponent 9 on the conponent delivery
section 10, 1 9 MAY 2005 - 12 - Attorney Docket No. 018976-190 and of the
remai ning two surfaces in the state of being suspended in hﬂeMAMr?g ter
delivered fromthe conponent delivery section 10. Wen picking up the inage
of the electronic conponent 9 on the conponent delivery section 10, it may
be perforned either from above the 5 conmponent delivery section 10 or from
bel ow t hrough t he conponent delivery section 10. In the latter case where

the image is picked up from bel ow thr oughljt_he corrpgﬂgpetv el NerfesgGhd on
10, the conponent delivery section 10 may ‘be nade o a transparent

mat eri al. However, when there are.scratches on.the alignin roove. 10 18 of
the conponentafed HEFmagyte 519 sipfacesgp ‘g‘%étfﬁ‘fl ,beﬂgesé’ép‘g@%?%ﬂ’&a"é?féﬂal so

pi cked Up as gm0 oL Cl B GRSl o iR udgTent s I the vi sual

i nspection of e el 88t Foni ¢ conponen n order to prevent such

m sj udgnent's, the vwimRAOEnE ufeld Weigy of died életirokic emypdienf @onmebe of a scrat ch
proof transparent material so that the aligning groove 18 resists

scratches. | ncanpeent delivehy esction H0sit1Bayols) pasformed itbenfsemebovedid very
section 10 may be advant ageous) de, for exanple, of acryli.c.resin or
sapphi r e °gl asSCMBER! B&&: %ée%ﬁxtlﬁgr%%g’e]@f” @ﬁgpg&%%f?lgﬂ?'&%&g%‘gﬁ%m 9 on

t he conponen&xﬁghgbery section 10 as descri bed above, since vibrations from

the vibration eder 8 are not transmtted to the conponent delivery

section 10, and 2014 MeSatidrecacOwpereant ifigde v ickes aptfiamn bildw thrbéughethé r om
vibration, the image of the electronic conponent 9 can be picked up with
stability. Theomperpat gelevery pecsibntlfe thel compoppmtdebyeiysetign Y0 ey berpadg efyal

o 7 15 a CF GeaoREetBACHA (e SR BREn el ARepanteng Aot SE M8V oun
£ ansor ol CLAFCCHRD BB e R,
a conponent i pickk® up as an image, which may lead to misjudgments in the visual inspection of
the electronic component 9. In order to prevent such misjudgments, the
component delivery section 10 may be formed of a scratch proof transparent
material so that the aligning groove 18 resists scratches. In order to achieve this
15 object, the component delivery section 10 may be advantageously made, for
example, of acrylic resin or sapphire glass.
When picking up the image of the electronic component 9 on the
component delivery section 10 as described above, since vibrations from the
vibration feeder 8 are not transmitted to the component delivery section 10, and
20 thus the component delivery section 10 if free from vibration, the image of the
electronic component 9 can be picked up with stability.
The image pick-up of the electronic component 9 for the visual inspection
may be carried out only on the component delivery section 10.
Fig. 7 is a cross section of the component transporting device 4. As shown
25 in Fig. 7, the component transporting device 4 defines a hollow transportation
path 24 for transporting the electronic components 9 having a component intake
port on one end and a component discharging port on the other end.
The component transporting device 4 is provided, in the vicinity of the

component intake port, with a gas intake port 27 for the admission of the flow of



port on one end and a conponent discharging port on the other end. The
conponent transporting device 4 is provided, in the vicinity of the
conponent intake port, with a gas intake port 27 for the adm ssion of the
flow of 1 9 MAY 2005 - 13 - Attorney Docket No. 018976-190 iﬁaMAYsymﬁ as
air, into the transportation path 25 as shown by the arrow 26. The gas

i ntake port 27 is connected to the pressurized air source 29 via the control
val ve 28. The gas flown through the gas intake port 27 generates an airfl ow
in the transportation path 25 as shown by the arrow 30, which applies a

negative 5 pressure for urging the el ectropic conpon fIoK i.dg, i nto
t he conponent intake port 23 as shown byps'phe arrow’i\%;]%ley Oékegpg'gqi?%}ﬁﬁgo

Sbove are. t hul FULBOHE6t e FantRECORBOHEn 5 EHRTUF Ao of NG -
suspended in ;{ﬁn?a'.ké poggfﬂ%%nnéc@% @%ﬁg@g@ga riz@aamﬁﬁze.ﬂz@ﬂqa% Ldhidohe

conponent i ntake por As "descri ove, the ai ow generated by

the gas fl ownyiihe 099 HehRs Fofvn thidikeh® 84id ingike POREXTaE @B rade stinl MEfldWEE et O
transport the electronic conponents 9 wth the airflow through the

transport at i owapspbita@sn pawaScstshewadypbaerrow M), sdhelr giphgs poegatde. Fig. 8 is
a cross sectional view of the conponent tran rti n%i' evice 4 15 showing a

state inwhi cArepHES éq’re‘_é,‘tgf“kﬁrﬁhé_C%Hﬁﬁﬁéﬁmﬂogerﬁﬁﬁﬁmﬂ“ BYe B SRTREEMe
airtlow As SRR dfl 54 be sfwd by b 4fFR B! M difteoflcRehiRfl s SABROBRA! 9
e M %ﬁ ¥ nth 0 B

bei ng transpor e airtflowis kept 1 e stat ei ng suspended

inthe air Wbhhotk cofiponéhtidelifergaBERSE 10Mésbribbattak lars thuf acasptefddriheg t he
transportation path 25. 20 Referring again to Fig. 7, the conponent

transporting thewioopodehtintaiieportddnwhils sspendgddn dhesaihdragichen Pwrnegadve n t he
vicinity of the conmponent dischargi rlljg E)ort 24 for discharging the gas in
the transport BESSHE BRPHED® the CARBREIBNttPOTL23 0w 32. The air di schargi ng

Pher oby Wbr cing ¢ he et BlBab B 20868 it 0B B2 ROLE iRk, por
33. Air venti |afieOfbryal loené3fies aRiRivalierck 6 tlahgRsPaE eRtirofic paldpoRnts 9
with the airflow through the transportation path 25 toward the component
discharging port 24.
Fig. 8 is a cross sectional view of the component transporting device 4

15 showing a state in which the electronic component is being transported with the
airflow. As shown in Fig. 8, it is ideal that the electronic component 9 being
transported with the airflow is kept in the state of being suspended in the air
without coming into contact with the wall surface defining the transportation path
25.

20 Referring again to Fig. 7, the component transporting device 4 further
comprises a gas discharging port 33 in the vicinity of the component discharging
port 24 for discharging the gas in the transportation path 25 as shown by the
arrow 32. The air discharging port 33 is connected with a vacuum source 35, via
a control valve 34, thereby forcing the gas to be discharged through the gas

25 discharging port 33. Air ventilation walls 36 separate the transportation path 25
and the gas discharging port 33 so that the electronic components 9 are prevented

from being deviated out of course and proceeding to the gas discharging port 33

involuntarily.



and the gas discharging port 33 so that the el ectronic conponents 9 are
prevented from being deviated out of course and proceeding to the gas

di scharging port 33 involuntarily. 1 9 MAY 2005 - 14 - Attorney Docket No.
018976- 190 The gas di scharged through the air discharging b@rMA?B%(ﬂgscri bed

above acts upon the el ectronic conponents 9 in the transporting path“25 in

such a manner that the speed of the el ectronic conponent 9 being
transported is reduced. Though the electronic conponent 9 discharged from
t he conponent discharging port 24 of 5 the conponent transporting device 4

is received in the respective holding recgsses 12 f{prned,on. G\hekddqy t abl e
5 one by one, a reduction in speed of the electronic conponent 9 as

d i bed ab ts..t | t i . t 9 f } i nt
Collision with t ﬁé%éé‘?ss@ff?ﬁag?eﬁ rougfiafi o Aot 126 Ao ipact i ve
force, and tha%s onptﬁ!@‘éfe’a{rbﬂﬁ aoh@oﬁaﬁybtiﬁmﬁe H%{E?Sﬁir%‘;pam%% 8&dHf Piafiner

r I al

conponent 9. acuumtromthe vacuum source applied to each

hol di ng recesgatli@e sh@d@EtheBicthonic Rdgpohah e guraiported s edusel. VEoughi ch
serves to locate the electronic conmponent 9 in each holding recess 12 by

adsor ption. Abe etectroemrdoynpononird discirirged fromtthe comperapbAiseharsimgRarhzesf i s
preferably tapered fromthe conponent .i nt ake port 23 towahdl t he conponent
di schar ging PBf COmPaNe rasiRagifng GeWte A 1S TGoaNE! dySFERPECH e PEIIIE TSR e
conmponent 9 ¢ t | n Y r nponent
i nt ake port Zgzng)lr?lﬁlegaog]i%gl dggq%gga(ﬁ%ab?gﬁ]reétg g@%dg\sllls?%gﬁel%g Oifrtllgé ﬁlgﬁg?rﬁg recess

12 on the i nd®mpcRheS b descsibadhbBorRostwits thateldch@nizompepenit Y fwahearmgingg por t
24. Referring nowto Fig. 9 and Fig. 10, nore specific structure of the 20

conponent tr amspoollisiog vddvihbcevall sieface iobdit idine recess hdwath 1 gnpagtiye g
vertical cross section of the co onerll% tr(?n]zfporti n‘%ldevi ce
gt tRage €
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omtted. 25 Fggmed odntde fMidex tdfde shome icbatroir el ey, madcissar uest torlecané tiiehe conponent
electronic component 9 in each holding recess 12 by adsorption.
As is clearly shown in Fig. 7, the transportation path 25 1s preferably
tapered from the component intake port 23 toward the component discharging port
15 24. Owing to such a tapered path, the electronic component 9 can be stablely
sucked by the negative pressure at the component intake port 23 and easily fed to
an accurate position in the holding recess 12 on the index table in a stable posture
at the component discharging port 24.
Referring now to Fig. 9 and Fig. 10, more specific structure of the
20 component transporting device 4 described above is shown. Fig. 9 is a vertical
cross section of the component transporting device 4, and Fig. 10 is a horizontal
cross section taken along the line X-X of Fig. 9. In Fig. 9 and Fig. 10, the
identical numerals are designated to the elements identical to the elements shown
in Fig. 7, and overlapped descriptions are omitted.
25 Fig. 9 and Fig. 10 show the preferred structure of the component |
transporting device 4, particularly on the side of the gas discharging port 33. In
other words, a number of through holes 38 of small diameters are formed in a

vicinity of the component discharging port 24 of the transportation path 25 for a

relatively long range for defining an air ventilating wall 36 shown in Fig. 7, and



transporting device 4, particularly on the side of the gas discharging port
33. In other words, a nunber of through holes 38 of small dianeters are
formed in a vicinity of the conponent discharging port 24 OLch
transportation path 25 for a relatively long range for defi inaﬁénﬂmﬁr
ventilating wall 36 shown in Fig. 7, and 1 9 MAY 2005 - 15 - Attorney Docket
No. 018976-190 an exhaust hood 39 is provided around the transportation
path 25 so as to conmunicate with the space in the transportation path 25

t hrough the through holes 38. Therefore, the air in the transporting path 25

is discharged through the through holes_38. the exhaust, B9d na 1R,n0as
di scharging port 33. 5 By providing an exﬁgust hood 39 and a nd’hgg?%;&o

t hrough hol es_38 . be e he exhaust h 39 and._the sportation path
25 Csg as to. 8 CmFLESENY RuEr AR Bl S PP MR BB s oor an
exhaust t hr oughmthieiaRSRAE the/Gacd I QHIRANRRr8SioNBUHORS ﬁ’ﬁ&@l’?th@ﬁﬁlrcﬁgﬁ” aki ng
force may be applied to the electronic conponent 9 (See Fig. 8) transported
with the airf hols $8oWhebsfotd)ehadir awmbidGramdpanting pathal ¥ sl dsdhaedey thraighnlnge
with stability. Referring again to Ficg. 2, the structure relating the index
table 5 will Bwougiebeles Badthe exbanspheodrang e pasuisAbiREgIBg Pett Hol di ng recesses
12 forned. along th eripher f the index table b | i ict h vacuum
fromthe Q/acuum o) ycﬁr.ogg,mg @%?%ﬁuftg@ flgg a[nplea s rrg% rroéﬁ%l%egié&%%ﬁ\gét in each
hol di ng recesgRyeeiYfd bAAiA®RE 355%A8PE trahgBritol PANVACUY M Farbndigt tieng
recess 12 is provided wth a vacuum through a conduit 40. The conduit 40 is
provi ded wi t hgas italheeradidporfihg pwthl Abe tifel state of aprixhalst doobgh theeegmativol | i ng
device 42 and thereby being switched between a state in which a vacuumis
suppl i ed and &hrengh Boles Mgy Rerstable, ard g Braking B cas g IPE dBP LSRN DE SEECHAPIce | s

swi tched to a non'vegrﬁg'g(ﬁeég?gft.%gﬁ%ag o?teWitlpﬁaeahingﬂ%esho%% g{egfbrtﬂgﬁgot he

. c
pressuri zed ai Pl’l’lipgrl e pressuri zed alr sour

control gevi cecAds GRPhfitS wille e hifiodhk]igonponent 9 so that it is forced
out from the holding recess 12. "At the first position on the transportation

pat h through whi ch Rdferreigeghinonifig. Z,ahpomacts @laing the adspsoatied vallldreg wi t h
the rotation %]:esctrihb%di nEda%ﬁ otngl %lf (tah’e ]gllr}i%rli(laiesi, gf holding recesses 12 formed along the
periphery of the index table 5 is applied with vacuum from the vacuum source 35,
which locates the electronic component in each holding recess by suction force
15 generated by the vacuum. Each holding recess 12 1s provided with a vacuum
through a conduit 40. The conduit 40 is provided with a valve 41. The valve 41
is controlled by the controliing device 42 and thereby being switched between a
state in which a vacuum is supplied and a state in which a vacuum 1s not supplied.
When the valve is switched to a non-vacuum state, there may be a case
20 where the pressurized air is supplied from the pressurized air source 29 and the
control device 42 controls the electronic component 9 so that it is forced out from
the holding recess 12.
At the first position on the transportation path through which the electronic
components 9 are transported along with the rotation of the index table, there is
25 provided a visually defective components discharging section 43. The visually
defective components discharging section 43 discharges the electronic components
9 determined to be visually defective at the visual inspection section 3. In such a

manner, when the electronic components 9 is determined to be visually defective

at the visual inspection section 3, the valve 41 is actuated by a visually defective



25 provided a visually defective conponents di scharging section 43. The
visual | y defective conponents discharging section 43 discharges the

el ectronic conponents 9 determned to be visually defective aé t he vi sual
inspection section 3. In such a manner, when the electronic c apghﬁdw559 IS
determned to be visually defective at the visual inspection section 3, the
valve 41 is actuated by a visually defective 19 MAY 2005 - 16 - Attorney
Docket No. 018976-190 signal 44 fromthe control device 42, and then a
supply of vacuumfromthe vacuum source 35 is stepped and the pressurized

air fromthe pressurized air source 29 is, applied to the condui t hat
the el ectronic conponent 9 is forced out ?%hd into tqﬁ%r”?/vs%(ﬁgtltlg&?' éj@%gb]?é?ve
conponent di scharging section 43, 5 At the second position follow ng the

vi sual |y def e&%ﬂ@é%gﬁﬁdﬁéﬁ?mr@i@&ﬁéﬂéi’ ARd g %‘HPIB'BOfd’ﬁC‘t“HB fiam¢port at i on

path It ouah, WGl L ELEGI RS S HPRISDL 3418 A AMPGEL AR apo 1 (1 the

rotation of th& S HYER TS0l &, I'c“measuring

section 45. The, 6020 3C5Ried th T ®ABUT 140G 0 (BAGKE ORI ERARPERS 9 is forced
characteristics of the electronic conponents 9 such as the 10 val ues of

el ect r ost at i cocepacintcarheeisualy idsfecaneecanpimdudisancgng Téwioefddre, there is
provided a neasuring termnal that cones into cont a<1;t wWth the term nal of

the elecdtronic codpdhesicond PeHEARPHANERS e sy WsTECHYS SEPRPREH | ¢ neasuri ng

sections 45 at,. t 0Si tJ.ons, i.n Fi : istic
measuri ng seglsf:%%gﬁ'@ Sﬁé{ff&b? 8ﬁ§negtga Sﬁgl&t%t?o 31 %@%@@ew‘r}{}ﬁﬁg?@%ﬁ %ﬁé required
items to be 1§nPBASKHOGS rafdpdrfR8 aldbg! Witl Ofi lotRidnfo@kheoiung be 15dranact eri stic
measuring section 45 described above on the transportation path through

whi ch the el eptovadédca cleoapensgitt m@asusng semopaidt ebheatharagtasistin méasumeg at i on of
the index table 5, there is provided the characteristicall]y defective
component di s&HAINHi dgneasuiGsahamsierihes olghe glerleRie CPRPPREN ¥ SHET &XtFve

R I A o T S T T O
measuring sechi®Rdédba mAQuriRasAfinhh@hecdh® islowniRhaiBahe tdrflind af khe
electronic component 9. Though there are shown characteristic measuring
sections 45 at two positions in Fig. 2, the number of the characteristic measuring
section 45 may be changed according to the number of the required items to be
15 measured.

At the third position following the characteristic measuring section 45
described above on the transportation path through which the electronic
component 9 is transported along with the rotation of the index table 5, there is
provided the characteristically defective component discharging section 46. The

20 characteristically defective component discharging section 46 discharges the
electronic components 9 determined to be characteristically defective at the
characteristic measuring section 45. The reason there are shown characteristically
defective component discharging sections 46 at two positions in Fig. 2 is that they
are provided in association with the characteristic measuring sections 45 provided

25 at two positions for discharging the characteristically defective components for
each items to be measured.

The measured data 47 obtained at the characteristic measuring section 45
described above is fed to the control device 42, and when the measured data 47 is

determined to be defective at the control device 42, a characteristically defective



defective conponent discharging sections 46 at two positions in Fig. 2 is
that they are provided in association with the characteristic neasuring
sections 45 provided 25 at two positions for discharging the
characteristically defective conponents for each itens to be neasured. The
nmeasured data 47 obtained at the characteristic neasuring,se g

descri bed above is fed to the control device 42, and mhen1% EAMEQB red data
47 is determined to be defective at the control device 42, a
characteristically defective 1 9 MAY 2005 - 17 - Attorney Docket No.

018976- 190 signal 48 is supplied fron1tg§ control device 42, and the
characteristically defective signal tuat es t hdtspagyReckel No 84761180 ¢ o
the characteristically defective conponent discharging section 46. The
actuation of ftlmalxﬂaus/éuwileétf@%tlterf@ngabéqr\yce62 adyvhe gearrdpdsticrBY pr essuri zed

air fromthe esurlze ir s ntr nto. the .h

ecess 12 t UGN E RS EbARETETRD e af e PR S ?‘&s%e“@{sa@%ﬂgﬁww%at s
characteri S.t'&ﬁk aﬁeﬁe&@aﬁk e Q4 ioh™60 Fitea o ﬂcotf%'ié m@ai gbtwe
conponent di schargi ng sect . At the fourth position, OWI ng t'he

characteri stigfal baCudﬁnf;ﬁmtuhwpresmmﬂam fromlitBe bﬂd’sglrﬁ@d&aéﬂtdum z&ﬁmdescrl bed
above, on the transportation path through which 10 the el ectronic conponent
9 is tradsporingadatedrigtomhe holdmwg regesit 2o rQilfghtth*éC(Pl‘r@éx‘*Q epfbeceghe lggirenics

provi ded a characteristically satis onent i schar section
49, The char afar%nqngm i Ry et RERUEIE et RERES the Bt ngedler  on 49

di scharges thgy, g(ltt g oﬁe ?,egr]’ﬁ dagiggm ned to be characteristically

satisfactory at rac eris asurl ng section 45. In this enbodi nent,

a 15 taping devi ceat t;He foafh pesitibe, fllewingOmt chabpoMellyYettive ovingesent t he
characteristically satisfactory conponent discharging section 49. Therefore,
there is sholischargiapeecipnsbolaserderdvibione compibgrieanspgriasfongaill thireughf which

B AL A T
rEsLr )79 *2ck! QS Bt BRSSP RPRSy SHRRLARG Bl SO0
det er mi ned t e Taathabaetiaicaliftsatidigctory component discharging section 49
discharges the electronic component 9 determined to be characteristically
satisfactory at the characteristic measuring section 45. In this embodiment, a
15 taping device for taping the electronic component 9 is provided at the
characteristically satisfactory component discharging section 49. Therefore, there
is shown a tape 14 provided with a plurality of cavities for receiving the electronic
component 9 so that they are distributed along the length of the tape 14.
The measured data 47 obtained at the characteristic measuring section 45
20 1s, as described above, supplied to the control device 42, and when the
characteristic of the electronic component 9 is determined to be satsfactory at the
characteristic measuring section 45, a characteristically satisfactory signal 51 1s
supplied from the control device 42. The characteristically satisfactory signal 51
actuates the valve 41 relating to the characteristically satisfactory component
25 discharging section 49 and stops the supply of a vacuum to the holding recess 12.
The electronic component 9 is then held by the pickup device, and mserted into
the corresponding cavity 50 on the tape 14.
The characteristically satisfactory component discharging section 49 may

not necessarily include a taping device, but may have a structure in which the




characteristic nmeasuring section 45, a characteristically satisfactory
signal 51 is supplied fromthe control device 42. The characteristically
satisfactory signal 51 actuates the valve 41 relating to the
characteristically satisfactory conponent 25 discharging, section 49 and
stops the supply of a vacuumto the holding recess 12. THeMAYedboni c
conponent 9 is then held by the pickup device, and inserted into the
corresponding cavity 50 on the tape 14. The characteristically satisfactory
conponent di scharging section 49 may not necessarily include a taping

device, but may have a structure in which.the 1 9 MAY 2005 - 18 - ney
Docket No. 018976-190 el ectronic corrpoﬁgﬁt“s 9 det %ﬁﬁr?fég)o‘f%‘ %‘é Gisg76\ &

characteristically satisfact or(ééﬂare, just discharged in the unpackaged
state. In ot EEctabicgemponensy EBETBHRRA Wekf fhagactgiligallgeistastary argiusthar gi ng
the conponent,s in bulk.. Though it js npt _shown |n.Fi Lhere be
further provid&fé arﬁﬁéﬁ" yf”n‘b‘pagk??g% ia?)“n no?[%’%‘p“ﬁpi/dlshg]j rr%’? E%ptoé 'Cg?e'ug[?%c ronic

conmponents 9 gabict hg (ﬁ%&%ﬁ%@%é‘%}p(ﬁﬁﬁ&ﬁh%ll@n the transportation path
t hrough which the el ectroni ¢ conponent 9 noves along with the rotation of

t he index tabl e 5.Thbhigh inBmot sigoverain Brg. A dweel mayfherfuskeanmloeidel atmedking he
characteristically defective conponent discharging section 46 and the
char act e?i st iseetianyfos applingcmarky te Sifpd EFNIE FSBRAIHI Y 2sBe Presietermpnel .
Referring now to Figs, 2 and 7.. the operation pof. the handling apparatus 1
will be descPPBEEn; tBEﬁ@Pﬂ?qnaﬁ*ﬂﬁp@'lhe@f(?“&hi\gh'ﬁgr‘ﬁfoﬂﬁmonéc Wﬁ%ﬁgg fromthe
conponent  del ' dildptde Qnadit sf el RoRY il bk Prdce@nspor t ed
into the conn%%\ﬁerg%%&%ﬁ%}gﬁg]%%rt 53 V\Rﬁ}[ea}anai nt al ni ng trrle %tcate ?f bei ng
suspended i n fohexabpla) bethaee theahatdaerisagaly ddeqivessupenapplischdrging t he
conponent intake port 23 of the  conponent transporti ng_ device 4. The sensor
52 detects tlsaetiarh6 enddrerddarastegishpdiyesatisBCWey epMBeRENABTRATRYE s56d@ed by,
and a c?gpone t - passed signal 53 is supplied to the control device 42. The
e

control vi &&-42 turns the | ight source 22 on at a predeterm ned timng

upon 20 receipt Ofp & LUIPRASTH FRASSGHa S WNdbpRBion!dane ARAdIRy ARYlRR F2

controls the
will be described in general. The electronic component 9 delivered from the

component delivery section 10 in the component feeding device is transported into
the component intake port 23 while maintaining the state of being suspended in the
15 air based on the negative pressure applied to the component intake port 23 of the
component transporting device 4.
The sensor 52 detects that the electronic component 9 described above 1s
passed by, and a component-passed signal 53 is supplied to the control device 42.
The control device 42 turns the light source 22 on at a predetermined timing upon
20 receipt of a component-passed signal 53. The control device 42 controls the
image processing device 54, and the image processing device 54 processes a
image signal 55 based on the image picked up by the camera 11, and the processed
signal is supplied to the control device 42. The control device 42 determines the
quality of the appearance of the electronic component, and when it is determined
25 to be visually non-satisfactory, a visually defective signal 44 is supplied as
described above.
Subsequently, as described above, the electronic component 9 supplied to
the component intake port 23 of the component transporting device 4 1s

transported with the airflow through the transportation passage 25, and the speed



i mge processing device 54, and the inmage processing device 54 processes a

i mage signal 55 based on the inmage picked up by the canmera 11, and the

processed signal is supplied to the control device 42. The control device

42 determines the quality of the appearance of the eleibrﬁgkcamsnponent,
ory,

and when it is determned 25 to be visually non-satisfa isually
defective signal 44 is supplied as described above. Subsequently, as
descri bed above, the el ectronic conponent 9 supplied to the conponent

i ntake port 23 of the conmponent transporting device 4 is transported with

the airflow through the transportati on pasgage 25, and th d Y
2005 - 19 - Attorney Docket No. 018976- hodd “of trang‘b‘S?‘%yaﬁ?%ﬁeWe"sO&@ﬁ%%@d in

the vicinity of the conponent discharging port 24 and then received in each
hol di ng reces@ff?nﬂHFWEH?6%“?H§ﬂﬂﬁd@%_FggWéﬁgﬁe?WEP@Fﬁﬁgﬁgﬁﬁé”@dﬁﬁb%%nt 9is
then transpor{ed tl?énoxrégei%c} ) éa?ﬁ bR LB fohEd bﬂwmhgxb{a%lle%. Wil e the

el ectroni c cofponent Moves from upgstréamto 5 downstredm along the

transportation pat phetdi@i@hfCddngitinentoP ERaAeHhnsported aloik Reth tHeQob@oMiosual |y
defective is discharged at the visually defective conponent discharging

section 43. | fthd hderkabit b oWhilcheptareonicEompont g tainbyessfavmsfpattonye t he
characteristic of the el ectronic conponent is then neasured at .the neasuring

section 48. | Fopnsireanlose s BansPerBOTHRA B CE FECUPRICCOMPRRERIctIAt IR 10
h teristically. i Ve C. i : i on a6 1fh |
the el oot ront PESHABE A el TR AP L E LB RCRER P 1, "o

aracteristi ca

satisfactory afischi@ingCtias 48! ifiheeiciionkalonilodeitdr ¥ GAMMPREMfadbSC g gi ng
section 49, it is subjected to taping at section 49. According to the

handl i ng apparchtiasterisas of teddstonivamntponentfiathenaneguiedsit dfe mgHupmgcesses
such as a visual _inspection, a discharge_of. the_visuallyiﬁgfective

conponent, a ¢RgiUct r st is_(fiel‘f‘?éﬂﬁk‘ﬁde[ﬁé}‘?tqef%"éi?’s‘é I‘?a’teal@"ﬁ‘il a
charact er]bst ! %2' ﬁla\éterﬁl Eaer‘@tde‘r‘&n%?%? ﬁ%ﬁgm dﬁ@ﬁaraing's?f&w&e Hf hB@@ver the .
f I's onent nay

characterristicalfly sa actory co € carried out successively.
Fig. 11 is a qqa&vond &rigonsRandi dieeridnddi 18 be CheRsGrishedlyaaoyacdhow hg an
characteristically satisfactory component discharging section 49, it is subjected to
taping at section 49.
According to the handling apparatus 1 as is described thus far, a series of
15 processes such as a visual inspection, a discharge of the visually defective
component, a characteristic measurement, a discharge of the characterisucally
defective component, and a discharge of the characteristically satisfactory
component may be carried out successively.
Fig. 11 is a drawing corresponding to Fig. 7 described above showing an
20 alternative embodiment of the component transporting device 4. The identical
numerals are designated to the elements corresponding to those shown in Fig. 7,
and the overlapped description will be omitted.
While the component transporting device 4 shown in Fig. 7 comprises
means for controlling the discharge pressure of the gas at the gas discharge port
25 33, the component transporting device 4a shown in Fig. 11 is characterized in that
the gas discharge port 33 is open to the atmosphere.
Accordingly, the component transporting device 4a shown in Fig. 11 has
an advantage in that the structure of the device can be simplified. In this

component transporting device 4a, control of the quantity of the gas passing



20 alternative enbodi nent of the conponent transporting device 4. The
identical nunerals are designated to the el enents corresponding to those
shown in Fig. 7, and the overl apped description will be omtted. Wile the
conponent transporting device 4 shown in Fig. 7 conprises neans for

control ling the discharge pressure of the gas at the gas! §i MAhal(l§® port 25
33, the conponent transporting device 4a shown in Fig. 11 is characterized
in that the gas discharge port 33 is open to the atnosphere. Accordingly,

t he conponent transporting device 4a shown in Fig. 11 has an advantage in
that the structure of the device can be sipplified. |In this conmponent
transporting device 4a, control of the qﬂ&ﬁ?ity of ﬁH@"ﬁéBm§5§§$ﬁ&9¥*§oMﬁY
2005 -20- Attorney Docket No. 018976-190 thro%gh the air ventilation wall
36 and cont r olthiepgk M AF vergHiguvall Spend cppirel affibe gadressvmddowbipiofient 27

are carried out far, controlli the extent. of reductjon in (ransport speed
of “the el ect r ot st olmene? P el 8l oot S PR o TGRS e
transport at i oreraﬂﬁlsed}t dpred %f]ﬁtpaahraﬂ@g&ﬁ@mw MafsRireclReIPIRSEHow nl\f&;gueon

have been descri bed thus ar, a variety of alternative enbodi ments

possi bl e wi t hitlie irbespseagien pith2e  present invention. For exanple, while the
el ectronic conponent 9 is disclosed as the conponent to be handled in the
enmbodi men? shown i nThowah fhegepkodipgets of dkcepriesent invepbar hove brep dsecrilispltiesd t o

t he conponents other. tha he el ectrani c conmponent. . Accordin t he
present | i nventiort, VeseBo AR IR E AR PP S ot pleot T UBILGE SGahf oL e
transporting iteat; fiveftigpPeed. In the conponent handling apparatus, when

t he conponent ptransportl ng apparatus is constructed in such a manner that

the transport speeebrafxainbr, atiipaheslectbiib compomnt Bliodisthseaunhed in the
vicinity of the 15 conponent discharging port, the conponent discharged from

the conponent codipoatririgibadiapded in Bemnhpdimentt shovsmie el fgpre nthe PEGSENT sion with
R R R R s AN AN R RN
the rebound thereof s 3868 1o the present invention, a component can be handled effectively
while transporting it at high speed. In the component handling apparatus, when
the component transporting apparatus is constructed in such a manner that the
transport speed of the component with the airflow 1s reduced in the vicinity of the
15 component discharging port, the component discharged from the component
discharging port is prevented from coming into collision with the wall surface for
receiving the component with an impactive force, thereby preventing the
component from being damaged or jumping out due to the rebound thereof. Since
the component can be transported until it reaches the vicinity of the component
20 discharging port, the number of the components handled in a unit ume may be
easily increased.
In the transportation path described above, a tapered shape from the
component intake port toward the component discharging port ensures that the
component is reliably transported to the component intake port and discharged
25 from the component discharging port at an accurate position.
When means for controlling the gas discharging pressure is provided at the
gas discharging port for discharging a gas in order to reduce the speed of the
component being transported, the extent of the reduction in speed of the

component being transported can easily be controlled.




t he conponent can be transported until it reaches the vicinity of the
conponent 20 di scharging port, the nunber of the conponents handled in a
unit tinme may be easily increased. In the transportation path described

above, a tapered shape fromthe conponent intake port th\ﬁim}I gﬁ iorrponent
di schargi ng port ensures that the conponent is reliably 't p Qed to the

conponent intake port and discharged 25 fromthe conponent discharging port
at an accurate position. Wien neans for controlling the gas di scharging
pressure is provided at the gas discharging port for discharging a gas in

order to reduce the speed of the conpone being transported, t tent of
the reduction in speed of the corrponent'gii'ng tranéﬁ)‘?ﬁ’?’e'éocgﬁﬁoeg@?f@]gﬁe

controlled. 1 9 MAY 2005 - 21 - Attorney Docket No. 018976-190 Wen the gas
di schargi ng port i S¥¥pdnc EAWAIENAT BBERORDS PRER B Wart dhesitmpsphfie. thestrugfare

conponent tragfﬁﬁ‘aﬁcﬁﬁbﬁagj‘gﬂﬁﬁ“&%%%"EE 'ﬂﬁa,lgigei s?rqiglifli@ae present invention is

applied to the of “erectrani ¢ conponent dnd provided is an index

table having a pl urmkifprréseﬁff inehing appIERs®ake hafdine BleWch8nicRdntjnehect roni c
conponent di scharged fromthe conponent discharging port. The respective

hol di ng r ecessmbpavideadas andedexttalle diaVingtaghitirabactf ooddpgmerdssesdioe rdrgivimgne, as

the table rotates and a characteristic nmeasuring section is provided at a

pr edet er M nedMsddsationis grmpent disehasgsd emdhe pamponerhdisghaginggire Ebdponent s
able, in order to

are transported alo ith the rotatian of .the. i,ndex
measure (he. 10 EFAPSIRMhe frce S OBl idBe i el eion ek o S ser e
of processes Wi | R mé LBNSRRAES B 4 Bﬁarﬁ&@ﬂ?ﬁﬁ%éa%urﬂ%'se?aifoﬂ% Ft&xi‘kﬁ&jsat%r ovi sion
of a period of time for accurately neasuring the characteristic of the
el ectroni ¢ coppdeenhined Bysipioavindha graaspohariac pathi SThecadtdtyoniet @nponeatscaaponent
di schargi ng section for discharging the defective electronic conponents
downst r eam of Urep@o1sd almear it Hesroiationed shg Indgx &bie. jip Ardeg o ﬁ?e@wr@% a
characterstically satisfactor .conmponent 8i schar ging. .section f
di schar githg atHavEstin TSPF st SPIEP I YR sdhiP IO il
downstream t hangfot@id inéQoBfpoBERE NThe fabifiea & SOl s/ ¢F a period of time for
accurately measuring the characteristic of the electronic components.
By providing a characteristically defective component discharging section
for discharging the defective electronic components downstream of the
15 characteristic measuring section, or providing a characteristically satisfactory
component discharging section for discharging a characteristically satisfactory
electronic component downstream, the effective screening of the electronic
component based upon the characteristic measurement can be made following the
characteristic measurement process described above. This, of course. facilitates
20 automatization of such a screening process. A taping device for taping the
electronic components at the characteristically satisfactory component discharging
section is provided to form of a final product of the electronic component for
further processing.
In the present invention, the component handling apparatus delivers the
25 component from the component delivery section of the component feeding device
to the component intake port. The component is suspended in the air due to the
negative pressure applied to the component intake port of the component

transporting device. The image of the component is viewed while being

suspended in the air, and prior to being fed into the component intake port. As




conponent based upon the characteristic measurenent can be made foll ow ng
the <characteristic neasurenent process described above. This, of course,
facilitates 20 autonmatizati on of such a screening process. A taping device
for taping the electronic conponents at the characteristically satisfactory
conponent di scharging section is provided to formof a final product of the
el ectroni c conponent for further processing. In the préébmmyi ntion, the
conponent handl i ng apparatus delivers the 25 conponent fromthe conponent
delivery section of the conponent feeding device to the conponent intake
port. The conponent is suspended in the a%% due to the negative &ressure
applied to the conponent intake port of the conponert® Y B&pdrt P74t ce.
The i mage of the conponent is viewed while being suspended in the air, and
prior to bei ngidhethd iagetoh shecenmprment canticariekgslori fromsmanydipapiopgosor 22-

At t or ney Docke%ﬁ%ﬂ. 18976-190 such . the .inpge of the conponent can be

pi cked up frofaeHG @UF EFﬁdﬁgFa&dr‘méygh%Tﬁf“Tﬁﬁ?de?§‘)HBH§3%5% e vi ened
si mul t aneousl j er.easi ng: We! y of the visual inspection
of the conpon%ﬁ?&gsﬁ?Ewyagg%g2%%%%#?“@&@5%&@5g@€?be descri bed above is

provided with a 5 Wiknaht @ombeede feedifpedeiddl desofibddubosonpproeidedi with he state
of being suspended in the air nmay be stabilized by naintaining the

conponent’ del vibeatjonsteeddrothef orbe of tlameompaneat inohe stakeepldinynenspendey Invhe
accurate view ng i mage. The present. i nvention g%gldgﬁ/s a constfr.ucﬁi on in

whi ch t he conE et be dabilet by SEGithiginy Ge SPOpPRR CGYar sretn 156 Fi§Tr oove
defi ned by twg:..si : [ £ = T V2% e. The side surfaces of
the aligni ngmg}bzg\%’zﬁf[ergﬁlﬁgﬁb%ég “Z‘Ergg‘ﬁ‘g‘gg‘&‘ge‘g’f“ t@? en 10 and 801 with
respect to the ver tlhegreseheiRendd ﬁnﬁbyﬁﬂg&mttioﬁﬁﬂ aWhtihe conppaent s to be
kept at predetermnm ned positions in the aligning groove at all tines.

Furt hernore, titévesy dectwuris peesdedayithanjeligning rgraeve) dedined &y tpesida snfacihen t he

conponent_i s a square ismin_shape. This facilitates stabilized flight 15
orbi t of 18 he AUARBHOAL VIREPG! SPe S URRRHAGR O Lo Hliamah TORNE RIS HRGA &

according to Enpfle R¥ %R en 10° and 80° with respect to the vertical plane. This arrangement
allows the components to be kept at predetermined positions in the aligning groove
at all times. Furthermore, the side surfaces may be kept in an inclined position
when the component is a square prism in shape. This facilitates stabilized flight
15 orbit of the component.

Therefore, when the component handling device according to the present
invention is provided with 1) a component transporting device, 2) a component
feeding device, 3) a visual inspection section, 4) an index table, and 5) a
characteristic measuring section (for example, a visual inspection), a characteristic

20 measurement of the electronic component can be performed midway a continuous
transportation path. The visual inspection and the characteristic measurement can
be carried out efficiently and successively under high-speed transportation, and the

automatization of the process may easily be realized.




i nvention is provided with 1) a conponent transporting device, 2) a
.component feeding device, 3) a visual inspection section, 4) an index
table, and 5) a characteristic neasuring section (for exanple, a visual
\inspection), a characteristic 20 neasurzhent of the electtgnhc conmponent can
“be performed nmidway a continuous transportation path. Thedv Alal00 nspecti on
and the characteristic neasurenent can be carried out efficiently and
successi VRIyA YIS LAIMEIPpeed transportation, and the automatization of the
process ﬁﬁV‘€3§TTV—BE—TEHg€Zed. 23 1 9 MAY 2005 WHAT IS CLAIMED IS 1. A
handl i ng apparatus for handling a conponent while transporting, conprising:
a conponent feedi ng. devi ce; co nent transporting device; and . an index
tabl e; wher ei rﬁgé'i‘ m@@ﬁﬁ@ﬁ&ﬁffowggﬁ%aa@vangwhﬂ? {raRPOHIng, BOHPIYREf eeder
for feeding a ' nents, and a conponent delivering section
for deliverin61$# (g%%%%%@&%ggﬂggd by the vibration feeder one by one;
wherei n sai d corgpgpoenht tiamdpeiag devige;@dadi ce defines a holl ow transportation
path for transporting the conponents having a conponent intake port on one
end and a conﬁ@ﬁéﬁ?‘mghscharging port on the other end, the conponent intake

nd provhded wen 3gsRenibab R ean VI eSO PRERlon Hodst R QAT 1 o
Vi ci ni ty iralifyeofcomponais, andhakmpbadt delndingRectionavr @élix@ﬁﬁﬁﬂ&&%ﬂ]p@&h@uﬁl h

t he gas intake port provides the conponent intake port with a negative
pressur e Py theedbratign &sdpiornerttysonkr om t he conponent del i vering section while

suspended in the air 10 the onent i ntak ort nd, provi des a driving
force for transSporfi® ’é“‘t"ﬁ@%%’ﬁﬁ%ﬁ@?ﬂ‘ﬂ% ?Wléeacﬁﬁg‘%ﬁp?lﬁ?“o' pto%uon_ patﬁlﬁ_’r
transpor tiednkgitip@ite dogiRhehts Rsvife FReMBoMent in4ddaodl diloRnk :anWaQbRipBn&Ri d

i ndex table 1s provided with a plurality of hol'ding recesses along a

per i pher ydischargeg pdrben thestheriend, thteorsponsohiataks portasppitioned seias ko fake ai rf | ow
t hrough the transportatiqn path and di,scharged.fromthe co nent. .

i ‘schar o Ggabs CaRBbspt itk o<ty anapraaHer Vit AB il B BRGSO aper ed
tovard thg GRPENSRLn AWVRGHIRS SIGhPebhponeit inthkaFRR AROHBRRY S S WienSet forth

in claim1:
through the gas intake port provides the component intake port with a negative pressure for

feeding components from the component delivering section while suspended in the air to
the component intake port, and provides a driving force for transporting the component with
airflow through the transportation path toward the component discharging port;

wherein said index table is provided with a plurality of holding recesses along a
periphery thereof for receiving the components transported with the airflow through the
transportation path and discharged from the component discharging port one by one; and

wherein said transportation path is tapered toward the component discharge port.

2. A handling apparatus as set forth in claim 1:

wherein a component delivered from the component delivering section is sent to the
component intake port while being suspended in the airflow based on the negative pressure
applied to the component intake port; and

a visual inspection section for picking up the image of an component suspended in

the airflow prior to be fed into the component intake port.

3. A component handling apparatus as set forth in claim 2, wherein the index table is
rotatable, and further comprising a visually defective components discharging section for

discharging visually defective components at a predetermined position in the transportation




wherein a conponent delivered fromthe conponent delivering section is sent
L0 the conponent intake port while being suspended in the airflow based on

t he negative pressure applied to the conponent intakejpgrmAya@gia Vi sua
Sinspection section for picking up the i#age of an conponent suspended in

the airflow prior to be fed into the conponent intake port. 3. A conponent

handl i ng apparatus as set forth in claim2, wherein the index table is

rot at abl epatipiheoupHWHIEK tHeQERIPoREMPard tMnSpbel ¥lH@ AR FolRiMUTRRNRALS table.

di scharging section for discharging visually defective conponents at a

predeterm ned position in the transportation -24- 1 9 MAY 2005 path through

whi ch the, conppnents are transported al o W th rofation of the index table.
4. A conp4onent‘£ﬁ%lﬁﬂ?[?%ﬁﬁrﬁ%‘§g§8%a%'§a%%“tt? WM b aim 1, wherein said

conponent s ar &,k &6 ishidtom ﬁéﬂ%@ﬁx‘%@e’%hoﬁi@% Bh&id ang! d conponent handling
apparatus further conprisés a characteri sti neasuring section for

nmeasuri ng a cheheacihesaidsbimpoonéntthardl@lgeappamanisfutiergompnts getavictedtiat a
pr edet er mi ned.posi t.i op on the transportati ﬁ p?t h t hrough which the
el ect r oniTBCAEBPROTRSHPR 10T INCASRAIRE AAILRIISHE § B«w §CHORGCRMPeReHS Prayided agax

ble. 5. . |4 ' | [
the. i naoP R ERRATLIARAR M aSRRRI AT el L bl ol BopgREL 7 7

t api ng t hee gasponahilsngivith rofatieslof e nhdegdalilosi tion on the transportation
pat h t hrough which the conponents are transported along with rotation of
the index table. 6. A conponent handling apparatus as set forth in claiml,

furth i Si . f ; f in.f f
the component & Faregisnf FBTing afpaats ¥ Le krffinaTiim Civiferin M aihehliz 2e set
forth in (glagible, dnd furtePESmSNIRE & Bpity cﬁvic‘érf&atfa?ﬁ@tthéi%ﬂlﬁﬁleﬁfs%‘t’hded bet ween

the conponent feeding device and the conponen transporting device. 8. A
handl i ng pagdstormined pesitiostonfthe transportaticai path thréughtwigch themenipenens arevi sual

i nspectiqgn system provi ded. between the. conponent feeding device and the
corrponenﬁraflﬁfﬁ%?ﬂgr%gn‘&\(h E?Z%foé‘eqft & mdex able.
6. A component handling apparatus as set forth in claim 1, further comprising

treatment means for treatment of a component in front of the component transporting

device.

7. A component handling apparatus as set forth in claim 1, further comprising a
treatment device provided between the component feeding device and the component

transporting device.

8. A handling apparatus as set forth in claim 1, further comprising a visual inspection
system provided between the component feeding device and the component transporting

device.




