DESCRI PTI ON APPARATUS FOR FEEDI NG ELECTRONI C COVPONENT AND METHOD FOR
MOUNTI NG ELECTRONI C COMPONENT 5 TECHNI CAL FI ELD The present invention
relates to an el ectroni c conponent-feedi ng apparatus and an el ectronic
conponent nount nethod used in nmounting el ectronic conmponents to 10
circuit boards. BACKGROUND ART Fig. 3 isla diagram showing a constitution
of a conventional electronic conponent-nounting apparatus. A conponent
storage section 3 storing required electronic 15 conmponents 2 is

sel ected froma conponent storage device 1 |oading several tens of
conmponent storage sections 3, and sBRPCBERTIANa direction of an arrow I. A
nmounti ng head 10 noving freely in X-axis and Y-axis directions sucks
thereby holding to transfer the electronic conponents 2. A sucked 20

position of the electronic conponent 2 is first detected bg a position
detection camera 7, NBPARRTESTFER BRERENGrBEECHRONIEC nchMB N@Hgs of the
conponent, or the like is inspected by a good/defective conponent

i nspecting device 6. RANAcMEEHOPHEOR| MOUNDANG BbEGBRENIC2COMPGNENTor fails is
t hus 25 i nspected and if the electronic conponent 2 is defective, 2
the el@ctronic conponent 2 is renoved. A suction attitude and a nount

position of the electronic conponent 2 judged
TECHNICAL FIELD

The present invention relates to an electronic
component-feeding apparatus and an electronic component
mount method used in mounting electronic components to

10 circuit boards.
BACKGROUND ART

Fig. 3 is a diagram showing a constitution of a
conventional electronic component-mounting apparatus. A
component storage section 3 storing required electronic

15 components 2 is.selected from a component storage device 1
loading severél tens of component storage sections 3, and
sent out in a direction of an arrow I. A mounting head 10
moving freely in X-axis and Y-axis directions sucks thereby
holding to transfer the electronic components 2.. A sucked

20 position of the electronic component 2 is first detected by
a position detection camera 7, and thereafter an accuracy
of clinched 1leads of the component, or the 1like 1is
inspected by a goéd/defective conmponent inspecting device 6.
Whether the electronic component 2 is good or fails is thus_

25 inspected and if the electronic component 2 is defective,



to be good are corrected on the basis of information of the sucked position
obt ai ned by the position detection canera 7. 5 The el ectroni c conponent
2 is nounted to a circuit board 11 then. A plurality of tape-type
conponent feedi ng devices 12 feeding conponents stored in a tape, etc. are
arranged at an opposite side of the cononent storage device 1 via a
transfer path for the circuit board 11, so that the other 10 conponent s
to be nounted to the circuit board 11 are properly supplied and
nmounted to, t he iircuit,board 11 wiith the use of the aforenenti oned npunting

head 10. | RFBEhelBFFEPRAFT COBRORRNE iZoi S SIAKRY - a ReBliEhieNoPthA6EESses
takes tine, i.e., a process wherein 15 t he conponent storage device
sel ects t hdPfegdumBtc RRpHeAn sebr £ S@GEOR LD \GAIRIRERE of ag8dgeet i on
up/ down and sends out the storage section through a_take-out openin%, a
process whEPebPf gopdapseeroreaatedcrs therbp§ifordi Agfarnatianseér £henhe
predeterm ned el ectronic congonent, a process 20 wherei n the sucked
posi ti on ofuckedcpapéhénn pbtadnedt by hhe pepitioaddethetdpy rawmpseti’ng
whet her the conponent is good or defective, and a process of nounting the
conpofient Thet péeetrenic Bompdneptodudsi moupted yet at glbeudsl beardrid
present invention has for its object to 25 provide an el ectronic
conponent - £bedi ng Aapphura Lt vndfatape-3 yplee tompmrerco npeading mdewt cest hod
of inproved efficiency. DI SCLOSURE OF I NVENTION I n sol ving the
above- di scligsé¢ediivgd\comrayents stored in a tape, etc. are arranged
at an opposite side of the component storage device 1 via a
transfer path for the circuit board 11, so that the other
10 components to be mounted to the circuit board 11 are
properly supplied and mounted to the circuit board 11 with
- the use of the aforementioned mounting head 10.
In the prior art constitution as above, a
sequence of processes takes time, i.e., a process wherein
15 the component storage device selects the required component
storage section, moves the storage section up/down and
sends out the storage section through a take-out opening, a
process wherein a transfer head sucks thereby holding and
transfers the predetermined electronic component, a process
20 wherein the sucked position of the component is detected
and corrected, thereby inspecting whether the component is
good or defective, and a process of mounting the component
to the circuit board. Productivity is yet to be solved.

The present invention has for its object to

25 provide an electronic component-feeding apparatus and an



according to a first aspect of the present invention, there 5 S
provi ded an el ectroni c conponent -feedi ng appar at us mhlch conpri ses:
conponent storage sections storing electronic conpofres ponent
storage device having a plurality of 10 the co -:ﬁéﬂ&ugtpf@q
therein, and selecting and sending out & desired CO'OOHEHHTQthgi‘
therefron1 a transfer head having a suction nozzle ~§u€k4¢g;g;.~‘
predet erm ned el ectroni c conponent fromthe conponent storage section

sel ected and sent qut by the 15 conmponent st or age devi ge t her eby
transferri eCtFﬁélﬁr@8@P§PﬁpﬁeE°§P$cPPGHP9 eSniBRERT eCo ef TGSt

al i gnnent section; the conponent alignnent section holding the electronic
conponent s DASGLOSURE OF fdONed by the 20 transfer head, and
transferring the held electronic conponents sequentially to a suction
position of a nountiAg heéwkvimm akhenspbevengigevseeds odisadyantags, .
whet her the el ectronic conponent is good or defective on a transfer 25
path of th@ccrzedngr thead firspy aspecibefe thenpragentodrgrention t Hhakpect
of the present invention, the electronic conponents can be aligned in the
or der Sof ndsnPreyiged PrN cdigsdremt caldogpenen tsdeeddmaniapipated- us Wik i on

of atime while a circuit board is carried in or dlscharged $o0 that
comprises:

component storage sections storing electronic
components;
a component storage device having a plurality of
10 the component storage sections therein, and selecting and
sending out a desired component storage section therefrom;
a transfer head having a suction nozzle for
sucking a predetermined electronic component from the
component storage section selected and sent out by the
15 component storage device thereby transferring the
predetermined electronic component to a component alignment
section; and
the component alignment section holding the
electronic components sequentially transferred by the
20 transfer head, and transferring the held electronic
components sequentially to a suction position of a mounting
head. By the above construction of the aspect of the
present invention, the electronic components can be aligned
in the order of mounting at the component élignment section
25 with the utilization of a time while a circuit board”is
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5 the el ectronic conponents are efficiently supplied to the nmounting
head when the el ectronic conponents are nounted to the circuit board.
Thus, efficiency in nmounting the electronic conmponents is inproved
greatly. In addition to this effect, the el ectrgs ¥ be

i nspected 10 before supplied to the nbunting heddisS sHSor Has BEeNefcy i s
furthernore enhanced. According to a second aspe
'nvention, the conmponent alignnent section of th :
present invention_includes a _conponent 15 al i gnnment be|t and alignhnent
suction noZAWslef rahg¥d disdhardedr 5@ ekt e o Qe bRl & rCPRRORSR BB nent
alignment belt along . a transfer direction of the conmponent alignnment belt,
t hereby suppl§i fd filkd egitdon r sWPRLEeApoirenthes efoenting| yhaas t WBeRpukheng
~head through an intermttent operation of the 20 conponent al i gnnment
belt. By SIRCHIRVC c aBPOBENTESN, a¥de MEUWs¥Iadbnte ddmpordFcyiganboard.
accordingly be efficiently and surely supplied to the nounting head in a
stat e whi | efhls gnefifiaieneyodde myintigiht thy. eAectronig taPMPANRTES atPect
of the present 25 invention, in the electronic conponent-feeding
appar a? us iWwrowed hgréatky. or second aspect of the present invention, the
transfer direction of the conponent alignnent belt of the conponent

al i gnment section is &r¢erdingi ntgparal Issicangl a agpeett i off | bhehi pheshnt

sel ect ed conponent storage section 5 Is sent out fromthe conponent
storage devimeentiom, t&e inspecting device is added to the electronic

component-feeding apparatus of the first aspect of the

present invention for inspecting whether the electronic
i0 component on a transfer path of the transfer head is good

or defective. By the above construction, in addition to

the aforementioned effect realized by the first aspect of

the present invention, the electronic components can be

inspected before supplied to the mounting head. So,
15 efficiency is furthermore enhanced.

According to a third aspect of the present
invention, the component alignment section of the first or
second aspect of the present invention includes a
component alignment belt, and alignment suction nozzles

20 arranged on the component alignment belt in a row via a
constant distance along a transfer direction of the
component alignment belt, whereby the electronic components
are sequentially supplied to the mounting head through an
intermittent operation of the component alignment belt. By

25 the above construction, the electronic components can
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transfer head noves in a direction orthogonal to the send- out direction.
By the above construction, the electronic conponents can be aligned on the
conponent alignment section efficiently in the order nounting through a
10 reci procatory operation of the transfer head. Aﬁ%sr [th

aspect of the present invention, an el ec®ronic conmppnen D,tHA&BB@m |
carried out when el ectronic conponents are nounted gﬁﬁQEﬂxyard]is
provi ded, which conprises: 15 selecting a desire - of

a pluralit% of .conponent st orage sectjons storing_, the
el ectroni c {EFPEHERILY tR&ki RETGALIEMHE 8| &G o FUC LI SHERL 1686 ebPedthRong
the el ectronic conponents in the sel ected _conponent 20 st orage section

on the basiBOWRLing Seasr v2 souptahe thidiee 2iioned HearBhet ohdEer PEng
and delivering, the el ectroni c conponent to a conponent alignnment

section; tHBOWRYERFing, taking out, transferring and 25 del i vering
operations being repeated in accordance with the 6 order of nounting;
hol di ng the el ect r oni RCe@r$pbnent &0 sequdinurdill y aspeesf epfedthe t BESEBRABONENt
alignnment section and suppling the held el ectronic conponents sequentially
to suc®ion Bnvenpbentibn tie aelmthqbngch@ampmenhefeedpbmapparagnﬁenn
section; ana(xjny one of the first-third aspects of the present invention,
the transfer direction of the component alignment belt of
the component alignment section is oriented in parallel to
a direction in which the selected component storage section
10 is sent out from the component storage device, and the
transfer head moves in a direction orthogonal to the send-
out direction. By the above constructions, the electronic
components can be aligned on the component alignment
section efficiently in the order of mounting through a
15 reciprocatory operation of the transfer head.

According to a fifth aspect of the present
invention, there is provided a method for mounting
electronic components to a circuit board, which comprises:

selecting and sending out a required component

20 storage section by a component storage device which holds
therein a plurality of the component storage sections
storing the electronic components;

repeating operations in which a transfer head

takes out a predetermined electronic component in the

25 component storage section selected and sent out by the
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sucking the el ectronic conponents sequentially at the suction position and
nounting to the circuit board by the nounting head. By the above
constructions, the 10 el ectroni c conmponents canj e pl i ed
t-0 the nounting head in a state while aligned in thg GHASHEET HiGUBEEMQ),
with the utilization of a tinme required éor carrying in dfFPIAHER he ciflrcuit
board, etc. In consequence, the electronic conponentfs are nounted
efficiently to the 15 circuit board. According to a fifth aspect of the
present invention, in the fourth aspect of the present invention, while the
el ectronic @@mmmt ssoragasfdewiet,t candetrensbrest thel pgﬁd@hermne@t i on
whet her t he el ectronic 20 conponent is good or not is inspected.
By the abovkecbreticctompsnemhethen @omponenie adlisrmenti cseohpwmenands
good is inspected before supplied to the nounting head, thereby enhancing
ef ficiency.déttoeds ngthe a sle¢ctraspect componenir esent 2he cowmponenh, in
any one of the first through third aspects of 7 the present .invention,
t he transf ealhgadentepeatedby; carries out in accordance with the order of
nounting the electronic conponents to the circuit board operations of
t aki ng5out the el ect rhnldixgnponent eretecovrilconcompohasts séqtbetoadey 5
of nmounting to the <circuit board anong the electronic conponents in
t he conponeutassdbengedsest i the tramsfifen i hgadlharel estppbyingorpenehtlto t he
conponent al i gnment section

electronic component to a suction position of a mounting

head by the component ;lignment section; and
sucking the electronic component on the component
10 alignment section sequentially by the mounting head and
mounting the sucked electronic component to the circuit
board. By the above constructions, the electronic
components can be efficiently supplied to the mounting head
in a state while aligned in the order of mounting, with tﬁe
15 utilization of a time required for carrying in and out the
circuit board, etc. In consequence, the electronic
components are mounted efficiently to the circuit board.
According to a sixth aspect of the present
invention, in the middle of the trénsfer of the electronic
20 components by the transfer head to the component alignment
section in the invention of the fifth aspect, an inspecting
device inspects whether the electronic component is good or
defective. That is, whether or not the electronic
component is good is inspected before supplied to the

25 mounting head, thereby enhancing efficiency. .. ... oo om0
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and delivering the electronic conponent to the conponent alignnent
section. The electronic conponent s can 10 accordlngly be
delivered to the conponent alignnent section anong tfe-ereectre
conponents in the conmponent storage section in accor aH@éSM %MQBBEM
mounting to the circuit board. As descri/bed herei nabgyv |WF?¢&9%Dectr

.15 conponent - f eedi ng apparatus and the el ectronic conponéﬁr thod
provi ded according to the present invention, the tinme when the circuit
board is carried in or out, etc. is eff|C|entIy utilized to feed the

el ectronic conponent§5t04ﬁﬁ§ﬁﬁhﬂﬁlrﬂF?ﬁ%ﬁPbQV%vsthPe #hel e eliee 108G oni ¢
20 components are aligned in the order of mounting. A mount tinme for

t he eIectrG@m@O@@ﬂﬁaﬁéﬁ@sngh apperatupr gaebsthe cokeeiamic y companepnt
reduced, and productivity is expected to be inproved. Mreover, the
good/defecﬂpv@tlmﬁﬁhﬂdcmr@wldﬂ@ eceordéngc tonpomenrssenh @@WﬁﬁﬁﬁQﬂﬂshed

before 25 aligned in the order of nmounting, achieving further
7/ 1 i nprovémenttime efifarcitdre )1 BRIFF BESCR PF ONrOEeORAW RESOPHes e tahd
ot her aspects and features of the present invention will becone ¢lear from

the fd& | owilisg SEficigeschy putdbhizeédkén feed ctng urdeictmoniict lcondonents

preferred enbodi nents thereof with reference to the acconpanyi ng draw ngs,

i n which: Eog. thei smaupbisgedieard \direwaof siatel eghibai cthe electronic
components are aligned in the order of mounting. A mount
time for the electronic components in a mount process is
consequently greatly reduced, and productivity is expected

10 to be improved. Moreover, the good/defective inspection of
the electronic components can be accomplished before
aligned in the order of mounting, achieving further
improvement in efficiency.

BRIEF DESCRIPTION OF DRAWINGS

15 These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:

20 Fig. 1 is a perspective view of an electronic
component-feeding apparatus in an embodiment of the present
invention;

Fig, 2 is a diagram of the constitution of an
electronic component-mounting apparatus according to an

25 embodiment of the present invention which includes the"m
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conponent - f eedi ng apparatus in an enbodi nrent of the present 10

invention; Fig. 2 is a diagramof the constitution of an electronic
conmponent - nount i ng apparatus according to an enbodi nent of the present
i-nvention which includes the. 8 el ectroni c conponent -feedi ng appar at us of
Fig. 1; and Fig. 3 is a diagramof the 8onstitution of a conventional

el ectroni c conponent-nounting apparatus. BEST MODE FOR CARRYI NG OQUT THE

1 NVENTI ON 5 Bef ore the description of the préesent invention
proceeds, it is to.be noted that |like parts are desigpated b i ke

ref erence ehﬁﬁ%F8P§c FHFBBQEBGFfeFﬁéngaBBBﬁﬁéﬁF§nS%d%&ﬁ‘ngs.%ﬁgeferred
enbodi nents of the present_invention 10 wi_l | be descri,bed hereinbel ow
with reference to Fi §29:1 3nd% #n AR hefsdhe nERBSTL taEiPR tq’ig a
conventional art are desighated by the same reference nunerals. In Fig. 1,
a conponenfOBVENEdOTddy ELECEIRBILES COBPORER LrBRYNGA Ngo REBRERT USt-or age
sections 3_such as tra or the |ike storin% el ectroni c conponents 2

15
therein. BERd MYPEr 9‘:@63§§§N§e@pﬂoﬁ§E3I&W@Nﬁép in the device 1 in a

manner_ to be novabl e up and down. The conponent storage section 3 storing
a reqii red el ectroni Bedomsoridit fesaeiPhhare® facts dPAgSeBta PsEtEAn and
then is noved up and 20 down and carried to a take-out opening 15 by
novi ng up BAQCESRFra idoniporientbetehgd theti dhksuppsitsi RFesiasignated
by 1like reference numerals throughout the accompanying
drawings.
Preferred embodiments of the present invention
10 will be described hereinbelow with reference to Figs. 1 and
2 in which the same members as in the conventional art are
designated by the same reference numerals.
In Fig. 1, a component storage device 1 holds
several tens_of component storage sections 3 such as trays
15 or the like storing electronic components 2 therein. The
layered storage sections 3 are held in the device 1 in a
manner to be movable up and down. The component storage
section 3 storing a required electronic component is
designated according to a program, and then is moved up and
20 down and carried to a take-out opening 15 by moving up and
down a component storage section-supporting shelf 14
supporting the component storage section 3. The component
storage section 3 is discharged out in a direction of an

arrow I through the take-out opening 15. A transfer head 4

25 having several kinds of transfer suction nozzles 5 takes



supporting the conponent storage section 3. The conponent storage section
3 is discharged out in a direction of an arrow | through the take-out
opening 15. A transfer head 4 25 havi ng several kinds of transfer
suction nozzles 5 takes 9 out the electronic conponent 2 fromthe
conponent storage section 3 with the use9of an optimum nozzle conforming to
a type of the electronic conponent 2, transfers the electronic
conponent in a direction of an arrow Il along a 5 guide rail 16 and
passes the el ectronic conponent over a good/defective conponent-inspecting
devi ce 6 ar?PahgEhearlegatseadicorrommnenthoddifigm the tgpmpenengnsgteradgath
of the electronic conponent to insgect a good/ defective of the electronic
conponent . Thetiprcdrehtl thepesenet 2ansoppimaninozzlieocanéeorpsngnto 2

al i gnment section 13 when the conponent is good, whereas the defective

el ectroni c E¥pponeft 2the ekilectzpadchy componaithg Aeansyamafermwnthe t he
drawi ng). The good/ defective conponent-inspecting device 6 scans the

el ectroni c ebepbrenic2compbnentenn| iagldiriectdodi rdfctarmomasow - Ihrahogonal to
the arrow direction Il when the electronic conponent 2 transferred in the
directbon Igupdsseaidvel6 t Ardi pepseeisi nthalewleetfoniheceyporentyiereout

I nspections on the follow ng inspection itens on the basis of ‘a |light-
receptive poeddf/dafantivel cghponevtptinspeatingt defviwe2® arrafigedtatl khaser
i ght of the scan. The inspection itens referred to above are a | ead
pitch, a | ehdcabion, aolreadpbaddnign a tto ckaestwans fdirr eqddtin obft hehe

el ectronic

electronic component to inspect a good/defective of the
electronic component. The electronic component 2 is moved
10 to a component alignment section 13 when the component is
good, whereas the defective electronic component 2 1is
eliminated by a removing means (not shown in the drawing).
The good/defective component-inspecting device 6 scans the
electronic component 2 with laser light in a direction
15 orthogonal to the arrow direction II when the electronic
component 2 transferred in the direction II passes over the
inspecting device 6, thereby carrying out inspections on
the following inspection items on the basis of a light-
receptive position and a light-~receptive amount of a
20 reflected laser light of the scan. The inspection items
referred to above are a lead pitch, a lead count, a lead
bend in a thicknesswise direction of the electronic
component, etc. in the case of the electrénic component 2
having leads. For the electronic component 2 with solder

25 balls or bumps, the inspection items are a lack or break, a



conponent, etc. in the case of the electronic conponent 2 having |eads.

For the el ectronic conponent 2 with sol der 25 ball's or bunps, the

i nspection itenms are a |lack or break, a 10 height and a shape of the

sol der ball or bunp. Inspection information fromthe inspecting device 6 is
supplied to a control device 18 which jaf@ges whether the el ectronic
conponent 2 is good or defective. 5 The conponent alignnment
section 13 has two conponent alignnent belts 8. A plurality of

al i gnment suction nozzles 9 are arranged via a constant di stance on each

conponent hReigHhesnd peshapg. of the, solher dedpomentown gnnEmsreetionn 13
sends the el ectronic conponents 2 to 10 suction positions P1, P2 of a

nmount i ng helfagnatiprentrean| $hehdasgeciainiantdavice eht idr isvpipd i@da to a
‘constant pitch by the alignnment belts 8 A suction device 17 is connected
to each conpumiznel aldeyriment Ufel whdch JFhdgeki gwhethesucthen abegtresndcsuck
t hereby hol ding the el ectronic conponents 2 15 by the suction device 17.
The contr otonplmvente 2 18s good rat sdefdwtiwbdove- descri bed operations of at
| east the conponent storage device 1, transfer head 4, good/defective
conpong&nt - i nspecti nglhievi cemponantint ahgghmadt10 secdiipanerit3 alhamnehwo 20
section 13 and suction device 17. The control device 18 can dal so control
oper ati ons odmpompest t iadri ghederxtt | baltans® a 7 Andclatalaitsf eodncal bnhént
circuit board 11 as described later. A nmount programrecording in the order
of mounti ngsuction nozzles 9 are arranged via a constant distance on
each component alignment belt 8. So, the compdnent
alignment section 13 sends the electronic components 2 to
10 suction positions P1l, P2 of a mounting head 10 sequentially
through an intermittent driving via a constant pitch by the
alignment belts 8. A suction device 17 is connected to
each component alignment belt 8. The alignment suction
nozzles 9 suck thereby holding the electronic components 2
15 by the suction device 17.

The control device 18 controls the above-
described operations of at least the component storage
device 1, transfer head 4, good/defective component-
inspecting device 6, mounting head 10, component alignment

20 section 13 and suction device 17. The control device 18
can also control operations of a position detection camera
7 and a transference of the circuit board 11 as described
later. A mount program recording in the order of mounting

a relationship of mount positions on the circuit board and

25 types of the electronic components to be mounted at the



a relationship of nount positions on the circuit board and 25 types of
the el ectronic conponents to be nounted at the nmount positions, and
information related to a nount operation such as types of the

el ectroni c conponents stored in the conponent storage sections 3, etc. are
stored in the control device 18 before tlHe nounting is started. 5

Fig. 2 is a diagram show ng the constitution of an electronic
conponent - nount i ng apparatus in an enbodi nent of the present i nvention
including _the, electronic conponent-feedi.ng apparatus. 12 is_a
conponent If‘%‘é’aanpaﬁbﬁ%aflﬁs i t&ﬁ’é‘-"ﬁfﬁgl&% st]?%?ﬁ'te;fge.to Fhe™@8Rbonent
10 storage device 1 is set at the oggosi e side ,to the feegiﬂg agp rat us
12 via a cPPRERHIOBoSrER pEelYBgEnof2the eleREreBipoReMPORFRSH §&ction
13 is arranged,jn parallel to the conponent storage device 1, and the
good/ def ect e RBnEoFRARCRRsPECTRAG BRGFERNE Ps §g§ftﬁ6ﬁeatBE?@eéH the 15
conponent storage_section 3 and _the conponent alignment belt 8. The
posi ti on defFertreh dawibra ¥8fbefeserEhei BAUBEiRgelEofiBBRERE - sucked position
is placed between the_conponent alignment belts 8 and circuit board 11.
Wth tRe utilization Biga @i s whi féaghancishewiingodhe gopsbitutioreptt he
conponent is nounted thereto is noved out and a fresh circuit "board 11 is
carried in, aBr ehAFEEORKE APURPRARthEaENtOngDARParatysf far ant eabedimenitc
conponent supplied fromthe tape-type or stick-type conponent feeding

appar atus 12ft o ke cpresemthoaivvertiphe 2Bncludingsf dheheaglectarasd cout

an el ectronic conponent 2 from
component-feeding apparatus. 12 is a - component feeding

apparatus in a tape-type or stick-type. The component

10 storage device 1 is set at the opposite side to the feeding

apparatus 12 wvia a circuit board feed path 21. The

component alignment section 13 is arranged in parallel to

the component storage device 1, and the good/defective

component-inspecting device 6 is positioned between the

15 component storage section 3 and the component alignment

belt 8. The position detection camera 7 for correction of

the component sucked position is placed between the
component alignment belts 8 and circuit board 11.

With the utilization of a time while the circuit

20 board 11 after the component is mounted thereto is moved

out and a fresh circuit board 11 is carried in, or while

the mounting head 10 mounts a different electronic

component supplied from the tape-type or stick-type

component feeding appaiatus 12 to the circuit board 11, the

25 transfer head 4 takes out an electronic component 2 from



12 the conponent storage section 3, the el ectronic conponent 2 is inspected
by the good/ defective conponent-inspecting device 6 installed in the mddle
of the transfer path, and, then if the el ectronic conponent 2 is good, the
transfer 5 head 4 handl es the el ectronic conponent 2 to the alignnent
suction nozzle 9 on the alignnment belt128. The above operation is
repeatedly carried out for a predeterm ned nunber of tines, thereby
after the inspection, the electronic conponents 2 can be aligned
sequentially_on the 10 conponent alignnment belts 8 in the programed
order of nolHS FeMPARENdySteTaged Sesitd a3y Ihdhe iedreedmonsgc dampanet! & 9.
Through the intermttent feeding by the conponent alignnment belts 8,
the el ectrodisc dpspestads Pyareheergoadidefizctine nmompongpritednhs®edyinayery
one pitch. 15 In the constitution, a tine for carrying in and out the
circuit boad@vire e cinstal led uin | tkednidfilei efit theatdanstie rmpardi, ngrikad
10 nerely reciprocates between a | eading end of the alignnent belts 8 at
the side of thea nblinthag dieatrbfiandecemeonenicult isoagabdl, thkerteiansfer
i ncrease in speed 20 of the mounting operation is achieved. According to
the abdve aheadyehdmndmenthe ¢hectaseiof ceinpohenhi @ tomtbieentlsi pfment ar ge
size requiring the conponent storage device having trays |ayered therein, a
pr edet er m nedicdliest r ppzeleonporot then hkigakentowel?58. tremsf edbeee and
nounted in short time, so that the |arge

operation is repeatedly carried out for a predetermined

number of times, thereby after the inspection, the
electronic components 2 can be aligned sequentially on the
10 component alignment belts 8 in the programmed order of
mounting, and sucked and held by the alignment suction
nozzles 9. Through the intermittent feeding by the
component alignment belts 8, the electronic components 2
are sent towards the mounting head 10 by every one pitch.
15 In the constitution, a time for carrying in and out the
circuit board 11, etc. can be utilized efficiently and, the
mounting head 10 merely reciprocates between a leading end
of the alignment belts 8 at the side of the mounting head
10 and the circuit board 11, whereby an increase in speed
20 of the mounting operation is achieved.

According to.the above arrangement, even in the
case of electronic components of a large size requiring the
component storage device having trays layered tﬁerein, a
predetermined electronic component can be taken out,

25 transferred and mounted in short time, so that the large



13 el ectronic conponents can be supplied efficiently in the sanme manner as
in the tape-type or stick-type conponent feeding apparatus. Although the
conponent al i gnment section uses two 5 conponent alignnment belts in the
above description, one conponent alignment belt or two or nore belts can
act in the sanme way. In the enbodi ment, 13he good/ def ecti ve conponent

I nspecting device is | ocated between the conponent storage 10 devi ce

and conponent alignnent belt. However, t he arrangenent is not
specified, for instance, the inspecting device nmay be set at_the conponent
al i gnment  seteFBFONFEr cCREPONeNES {Gaj- g?pes‘-mpjsIﬁ%keW g*I")‘Eedi ng

pelerbhgoridht
apparatus is enpl oyed together in the enbodi nent, but the

15

el ectroni c SIBAPETEREL c¥i A BRpatapestypr ohe shicdkaiypenveatPeReREy be
used singly in _the electronic conponent-nounting apparatus, which fulfills
the sane effeedingheppatatisg head adopted in the embodi nent noves 20° I n
the X-axis and Y-axis directions. QG her kinds of nounting heads,
e.g., a rotary head ahdthoeghikkeacempppentadlégnoenhesecbéononses two
conponent - f eedi ng apparatus of the present invention. The entire
di scl oBur e componeghpaidgmmeritat beltgs in Apgl | gheven descrdptinry7 pheed on
August 19, 1996 i ncl udi ng '

component alignment belt or two or more belts can act in

the same way.

In the embodiment, the good/defective component

inspecting ‘device is located between the component storage

10 device and component alignment belt. However, the
arrangement is not specified, for instance, the inspecting
device may be set at the component alignment section.

Further, the tape-type or stick-type component
feeding apparatus is employed together in the embodiment,

15 but the electronic component~feeding apparatus of the
present invention may be used singly in the electronic
component-mounting apparatus, which fulfills the same
effect.

The mounting head adopted in the embodiment moves

20 in the X-axis and Y-axis directions. Other kinds of
mounting heads, e.g., a rotary head and the like are
applicable to the electronic component-feeding apparatus of
the présent invention.

The entire disclosure of Japanese Patent

25 Application No. 8-217177 filed on August 19, 1996 including



14 the specification, cl ai s, drawings and summary is incorporated
herein by reference in its entirety. Al though the present invention has
been fully described in connection with the preferred enbodi nents 5

thereof with reference to the acconpanying drawings, it is to be noted that

various changes and nodifications are apfarent to those skilled in the art.
Such changes and nodifications are to be understood as included within the

-scope of the present invention as defined by the appended 10 cl ai s

unl ess they depart therefrom 15 CLAIMS 1. (deleted)_ 2. (amended), An

el ect r oni ¢ BEhpofRRELFéEAEAGRapp RS mhi EF2WeRES| séfid 5 summary 'is
conponent storage sections (3) storing electronic conponents; a conponent
storage deWORPOrafRd Mpreisl il 1efexAnefe koo il &z 6 age sections
therein, and selecting and sending out a desjred conponent storage section
10 therefrom a tr argthedfie( 4pragenhg nYertiah hesz| bees) feokly
sucking a predeterm ned el ectroni c conponent fromthe conponent storage
section seldagawiked dent connepfionme wdponthe prebternged <mhodimentgsereby

transferrin t he :
5 thereof with reference to the accompanying drawings, it is

to be noted thaf various changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended

10- claims unless they depart therefrom.



15 predet erm ned el ectroni c conmponent to a conponent alignnent section
(13); the component alignnent section (13) holding the electronic

conmponent s jally transferred by the transfer head, and transferring

:the held el gﬂm jmﬂm”mrponents se%ent ially tq_a _suction position of

a nounting h c iy L i nspecti ng devi ce (6) fD&Hkﬂ§&%¥¥l Yer
8E-pat

the el ectronic conponent is good or defective on a tjransf
‘transfer head. 25 3. (anended) The el ectroni ¢ cerpenent-feed ;
appar at us 16 according to claim2, in which the conponent alignnment
section conprises a conmponent aIignm&ﬁAﬁﬂﬁt (8) and alignment suction
nozzles (9) arranged_in a row via a constant distance on the conponent
alignment belt al ongPR Flectnoniq eFORPPBERESHCEA1NAe ARRATGHEHT HPlGhnent
belt, thereby supplying the el ectronic conponents sequentially to the
“mount i ng hEQBPERPB&Gh an internmittent operation of the conponent alignnent
belt. 4. (anended) The el ectronic conponent-feeding  apparatus 10
according to any onecefPengnissEospgs, septiens tRé staningr edecsconds of

t he conponent alignnment belt of the conponent alignnment section-is oriented
i n paPal | eFomporentsecti on in which the sel ected conponent storage section
Is sent out fromthe conponent storage device, and the transfer head 15
nmoves in a directi onaorohpgosak ssorhgesdeyicet (di)r beviing. a plurality

RoF

of the component storage sections therein, and selecting
and sending out a desired component storage section
therefrom;

10 a transfer head (4) having a suction nozzle (5)
for sucking a predetermined electronic component from the
component storage section selected and sent out by the
component storage device thereby transferring the
predetermined elecfronic component to a component alignment

15 section (13); and

the component alignment section (13) holding the
electronic components sequentially transferred by . the
transfer head, and transferring the held electronic
components sequentially to a suction position of a mounting

20 head (10).

2. The electronic component-feeding apparatus
according to claim 1, which further includes an inspecting
device (6) for inspecting whether the electronic component
is good or defective on an electronic component transfer

25 path of the transfer head.

) This Sheet Has Been Replaced
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5. (anended) The electronl conponent feeding apparatus according to
any one of clainms 2- the conmponent storage section is a tray
storing the eI wﬁg! ts i n each section n lattice. 20
;6. (anmended) for mounting electronic c nﬁdﬁenmﬁ~ uit
board, which conprlses selecting a de i% ed one o a_ plages WAT®SBEQV frponent
‘Storage sections (3) storing the electronic conponen /
taking out the electronic conponent sel ected 17 anong

taRst ePPPﬁ‘&atuSnd

el ectroni c,conponentg, in th ect.ed co nent stprage section_on
basis of tRe order ?hﬁnunﬁﬁ %F@nﬁﬁe CI$@“??n%% ge ?

deI|ver|ng ectronic.5 co onent . to.a co onen al.i, nnen
section; chaséEguha CiaiPng 8Gt 27t FGn¥ éFPl%Beaﬁ8 8PF9%rF&& P&tlons
bei ng repeate I n accordance with the order of ,mounti ng | di the

el ectron ¢ EGngSHenFQmEEE]E@ﬁt 51 | gomBonent; ,31AGPIEHt GPENE cdAgondad
alignment section and su I ng the held el ectroni c_conponents seqyentlally
to suction? EEJQP{“?B?'} o?u%t gﬁ"r?gzj‘h"e%d (By tRErRBFBDN & i §A¥ett&e& i on;

and sycking the el ectronic conponents sequentially at 15 t he_suction
posi t Pon aRAPAGARTI Y St@NAfe A r EBFL CRBRAACHY A FFRARG e Headlong a

transfer direction of the component alignment belt, thereby

supplying the electronic cemponents sequentially to the
mounting head through an intermittent operation of the
component alignment beit.

10 4. The electronic component-feeding apparatus
according to any one of claims 1-3, wherein the transfer
direction of the component alignment belt of the component
alignment section is oriented in parallel to a direction in
which the selected component storage section is sent out

15 from the component storage device, and the transfer head
moves in a direction orthogonal.to the send-out direction.
5. The electronic component-feeding apparatus
according to any one of claims 1-4, wherein the compenent
storage section is a tray storing the electronic components

20 in each section divided in lattice.

6. A method for mounting electronic components to a
circuit board, which comprises:

selecting and sending out a required component
storage section (3) by a component storage device (1) which

25 holds therein a plurality of the component storage sections
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7. (amended) . The  _electronic conponent nmount met hod according to
claim 6, wherein while the electronic conponent is transferred to the

conponent iﬂ“ﬂﬂ“ﬂnl ﬂﬂluﬂm 20 whether the el ectropie==tBFHONEREy |\ S
:good or R beige. 8. (added),7 The el ectr pRiscSHEE! 720 == _\

conponent - f eedi ng apparafus according t'o any one of ;

‘the transfer head repeatedly carries out in accordance=t of 25
“mounting the el ectronic conponents to the circuit board 17/ 1 operations
of taking h ectronic conponent selected on the basis of the order
of nDuntinggggiPﬁegéFrEEFF£588ﬁﬁ SﬂﬁﬁanFﬁt§'electronic conponents in the
conponent storage section transferﬁgggFt

. he el ectronic_conponent .t he 5
conponent al i gnment S&REREARENEPEER ng~t K lgbeét SﬁPéggﬁ 833nt4§o t he
conponent_%gkggnent section.

out” 'a predetermined electronic component in the

component storage section selected and sent out by the
5 component storage device, and transfers the predetefmined
electronic component to a component alignment sect£on (13),
and delivers the electronic component on the component
alignment section;
holding the. electronic component sequentially
10 transferred by the transfer head and supplying the held
electronic component to a suction position of a mounting
head (10) by the component alignment section; and
sucking the electronic component on the component

alignment section sequentially by the mounting head and

15 mounting the sucked electronic component to the circuit
board.
7. The electronic component mount method according

to claim 6, wherein whether the electronic component is
good or defective is inspected by an inspecting device in a
20 middle of the transfer by the transfer head to the

component alignment section.
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