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DESCRI PTI ON TRAY STORI NG AND FEEDI NG APPARATUS 5 TECHN CAL FIELD
The presenﬂWWi&lﬂl on relates to a tray storing and f eedramITOBRZEsAt US
mhlch is used, for exanple, for handling a tray on which various
corfponent s such as electronic conponénts are aligned and stored in
rows, and for feeding 10 these stored conponents for the purpose of

manuf acturi ng an el ectroni c cir geiskbrTPRSIRAL € BACKGROUND ART
A conventional apparatus of such type usually Includes 15 a tray carrier
53 which is driven vertically by a cylinder 59 for transferring a tray
51-in a tray storage section 52 as shown in Figs. 5 and 6A-6D. The

tray carrie [ I (?H' ' ¢ wered position, to transfer
the tray 51&Ri§ g@%ﬁ%ﬁﬁyqairﬁd#ﬁﬁniﬁﬁéééT %e tray storage section and a
20 position (not shown) where it receives a tray or a position (not
shown) where it supplies the conponents acconmopdat ed on the tray 51.
Provided_ at the tray storage section 52 is a pair of clanp nenbers 55

whi ch ar® oB@ﬁ@N & via a ‘toggle 58 by a cylinder 59 shown in

Fig. 5. This pair of 25 «clanp nenbers 55 have on their opposing surfaces
respective pfréﬁeeétxietﬁ?é"%@%‘btl'i%‘ht%? 2HRe® BogAptE2YhELREART REG r ays

feeding apparatus which is used, for example, for handling a

tray on which various components such as electronic

components are aligned and stored in rows, and for feeding
10 these stored components for the purpose of manufacturing an

electronic circuit substrate.

BACKGROUND ART
A conveﬁtional apparatus of such type usually includes
15 a tray carrier 53 which is driven vertically by a cylinder
59 for transferring a tray 51 in a tray storage section 52
as shown in Figs. 5 énd 6A-6D. The tray carriér 53 is also
driven, at its lowered position, to transfer the tray 51
between a point just under the tray storage section and a
20 position (not shown) where it receives a tray or a position
(not sﬁown) where it supplies the components accommodated on
the tray 51. Provided at the tray storage section 52 is a
pair of clamp members 55 which are opened and closed via a
toggle g;“;y a cylinder 59 shown in Fig. 5. This pair of

25 clamp members 55 have on their opposing surfaces respective

projections 64 which enter into a gap 62 between the trays
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2 51 piled upon each other in the tray storage section 52 as -
shown in Fi gavo9fssmmd engage with the | ower face of a tray pcqmﬁﬁgmﬁggly
t her eabove from both sides as shown in Figs. 6A 6C, and 6D. The :
proj ections 64 come to engagenent with the2 5 tray 51 in such a way as

- shown in the order of Fig. 6B and 6C, so that the tray under which the

proj ections ar. nserted,is It together with ofher ays

b ed O B Bilsse vpen R B e b e Qorwﬁygegﬁlandéﬁ 8

the projections 64 are.rec ved n _the trq¥ ﬁﬁrIE{ ag descended
as shown in BPGWNgAD FHgs (?d%ﬂ'aaﬂeed" Rtk ower ?ﬁ§r°f'r gyS$r3Y
supported in the tray stora e ectlo The separated tray 51 nax be
further noved™§ddatediy ithgreaboyg, ¥9WPEPE%H%Hﬁ%ﬁtésaFE°V8leo igse. ©
Conversely, a tray 51 may be brqught upward by the tray carrier 53 and
be received %5 ang ke tThe §F8B§&§¥9&ﬁlﬁﬁ1QRPeE¥QGQHQGQQWﬁ@%eW1th the

proj ections 64 are inserted under the | owernost tray for supporting
t he Bamtday e igr gaIchofa FAY GHs Fhayecinvehg arden PA Fiig- 6B, and
6C, 6B, and 6A. The tray 51 can be thereby automatically piled
upon 20 onéGnéchdhaindhs dizay ivnder whibgh sthe apeojectionssg4 aere
can be separated one by one fromthe stack of trays and fed to a
prescri bed pdsisened drs sypposted thegetnponehts éther traysepiled
However, trays 51 which are available on the market 25 are generally such
that the spachexstabeore tite tth traysstorage section 52. Trays 51 under
the projections 64 are received on theé tray carrier 53 and
10 descended as shown in Fig. 6D, thus being separated from the
other trays 51 supported in the tray storage section 52.
The separated tray 51 may be further moved to a position
where the components are fed for use. Conversely, a tray 51
may be brought upward by the tray carrier 53 and be received
15 in the tray storage section 52, after which the projections
64 are inserted under the lowermost tray for supporting the
same in the order of actions respectively shown in Fig. 6D,
6C, 6B, and 6A.
The tray 51 can be thereby automatically piled upon
20 one another and stored in the tray storage section 52, or
can be separated one by one from the stack of trays and fed

to a prescribed position for supplying the components for

use.

However, trays 51 which are available on the market
25 are generally such that the space between the two trays

piled upon one another is varied. Trays of some types do



pi |l ed upon one another is varied. Trays of sone types do WO
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3. not WPI9AB4%he projections 64 of the clanp nenber 55 t PCHAEIB/02654
into a space between two trays one upon anpther, in which case the
trays 51 cannot be separated from each ot Her. In particular, trays of

small type forma very small or alnbst 5 no space between them when piled
upon one anciéeralded tRe projédtlofscasdeciEt the clRAPS Middr0 SR adrecdbe
trays from each ot her. The tray 51 may be held only by

nmeans of a f{hgdi fNgbace bethbeh Ew8MPAYE ShEEHpWnt AR HEICH H GipCdH Ons
as+described 10 above. In that case, a clanping force of t he cl anp nenber

55 nust be SéégégtﬁQOHBQyEOS?eéénhbﬁ ¥Bi 9Bbahtkle firlohY edbh othe! & se

the tray 51 nay fal whi ch woul d cause a serious problemin practlce

15 DI SCLOSU | ON f td

to provide gﬁégf énggnstor ﬁg°§n8m?ééﬁﬁxggggggﬁgﬁu§% C%Eﬁg'capéﬁ?ﬁ
tainl di t f

cor Lol L% eR8" 8h408 BLEERILABN AR BIERPREL Bt gnorndP2Ull 4n

constructed such as _to _ptev from. falling off

Anot her obj e'(?‘(lcgf QSSrég fi ﬁ%@ﬁ%ﬂ%ﬁe §’° geﬁa&\ﬂt& e treﬁ’?' p%%?%t%%c?or
handl i ng an eh ctronlc conmponent such as a bunp bonder or electronic
conmponent no@htFhg device in which

The tray 51 may be held only by means of a frictional
force from both sides without such projections as described

10 above. In that case, a clamping force of the clémp member
55 must be strong enough to bear the weight of the tray 51,
otherwise the tray 51 may fall, which would cause a serious

problem in practice.

15 DISCLOSURE OF INVENTION
An object of the present invention is to provide a
tray storing and feeding apparatus which is capable of
certainly separating and feeding trays irrespective of
spacing conditions between two trays piled upon one another
20 while being safely constructed such aé tb prevent the tray
from falling off.
Another object of the present invention is to provide
an apparatus for handling an electronic component such as a
bump bonder or electronic component mounting device in which
25 such tray storing and feeding apparatus as mentioned above

is incorporated.



25 such tray storing and feedi ng apparatus as nentioned above S
I ncor por at ed. WO 98/ 58401

PCT/ JP98/ 0358%g/58401 . 4 . PT:Q‘/.)%?B%&' sh
t he above object, an inproved tray storing and feedi ng apparatus of -
the present invention conprises a tray carrier which is novable
vertically in a tray storage section for transferring a tray, a tray
5 receiver provided in the tray storage section which is capabl e of
openi ng and cl osi rEP fAFCTMRBEHFAGERE t APV ObJeCEet ARCAMBFOVESMENFY t r ay
being transferred by the tray carrier, a tray hol der which opens and

closes for hetorihgy and feedipgyapparrbwehofi §be, Pagseat dpaendliose
mechani sm which 10 causes the tray receiver and the tray hol der to open
and cl osemprireeéy.a tray carrigetwhigbhis sovabiler yertheallagy irecei ver
and the tray hol der are opened and closed tinely by the open/cl ose
mechani sns stizayt shoragenseationaforstrahsfdrupngo at terayr,ag thfay st or age
section by the tray carrier, the tray receiver is opened prior to the
openi ng &cti paceivéebeptrouydad! der thdhtsay storagen seldrddrhavisipgcel et ween
the two trays is small or even If there is no space therebetween, the
tray being | thpaBlepof opendngreadhclbeihgayost ena@e iseciwWiah diei e t he
other trays are 20 held by the tray holder. After that, the tray holder is
opened so asrberattongt Fgofr anevve'rag basngeeranisifleadadd By the thgy recei ved

at the tray storage section. Wen there is no ot her trays, the tray
whi ch has beegrkibtedauprhy 8b2HEE which opens and closes for holding
the tray from both sides, and an open/close mechanism which
10 causes the tray receiver and the tray holder to open and
close timely.

With such a structure, the tray receiver and the tray
holder are 6pep¢d and closed timely by the open/close
mechanisms such that when one t?ay is lifted up to the tray

15 storage section by the tray carrier, the tray receiver is
opened prior to the opening action of the tray holder. Thus,
even when the space between the two trays is small or even
if there is no space therebetween, the tray being lifted up
‘can reach the tray storage section where the other trays are

20 held by the tray holder. After that, the tray holder is
opened so as_to.allow the tray which has been lifted up to
be received at the tray storage section. When there is no
other trays, the tray which has been lifted up is stored
solely, and when there are other trays that are previously

25 stored, the trays are all lifted up together so as to store

the trays in a stack. Each time one tray is stored, the



solely, and when there are other trays that are previously 25 stored, the

trays are all lifted up together so as to store the trays in a stack.
Each tinme WOSBSE4Y is stored, the WO 98/ 58401 PCT/JP98/02654

PCT/ JP98/ 02654 5 5 tray receiver and
the tray hol der are closed, so that the tray receiver can engage with

the | ower face of the newy stored tray from both sides, thereby
supporting theyt ta¥eiver a8 the tkay holider hAgkdgled)eWdy it eghéray
fromboth 5 sides at the sane tinme, the tray can be stored safely

Wit hout posgihil Eébﬁeﬁ?fref:abéhn@n@ﬁ%ebWiEhS £BeN 18R ifacd e the ndwEyMONENt

when the tray 1s held only with the tray hol der during the tray needs
to be suppogigdelisteALY £88mi BSLANGEdes, tWeSRLLNE tpé:@&tcﬁf e iSeYl ghtly
| owered after tﬁe tray&/ hasm 10 been lifted up %’g tuh traydstor%ge s%ction,

the tray wial tne ttBySnBRudkyndian. +ARBInA ARVG AT RA Bl ISoARSUT ed

When separating the trays one by one fromthe tray

transferging, ay.Lo r i b pQsi.tj fQr f eed] he
conponen s,gébggrgﬁhéh%rggmgeEZﬁéér%gﬁd%?h ?@gy%eigﬁﬁ)eeﬂégééy pened and
the tray is e n_the.tr r_eh . hch .has been noved u rd

the tray howggﬁng gPS?églE%ﬁgrg% %aﬁ}&nﬁhgf?P8¥ 1l %ﬂﬂHQNV%ﬁgQ%e t €
recei ver only when the ray _carrie been descended by the. anpunt
whicn s thelfgnehfonhenothenbign ot nEIE Gty Mitthahs dray dialddhe 20
| owermost tray.is thus separated fromthe other trays hy . further

| owering t hEUEARG EREr EERY3INCRAS R PRy Spoportiaferls only an| REPBFSt he

poi nt when the lowernost tray.is lifted
when the tray carrier is slightly lowered after the tray has

10 been lifted up to the tray stofage section, the tray will
thus hardly drop, and the aboVé-said safety is ensured.

When separating the trays one by one from the tray
stack and transferring the tray to a prescribed position for
feeding the components, after the tray receiver and the tray

15 holder are opened and the tray is placed on the tray carrier
which has been moved upward, the tray holder is closed prior
to the closing action of the tray receiver only when the
tray carrier has been descended By the amount which is-
equivalent to a height of one tray in the tray stack. The

20 lowermost tray is thus separated from the other trays by
further lowering the tray carrier 3, and the tray receiver
.is closed at the point when the lowermost tray is lifted

down to a certain height, where the tray receiver can return

to the state in engagement with the lower face of the tray
25_ from both sides without any interference between itself and

the lowermost tray which has just been separated.



down to a certain height, where the tray receiver can return to the
state in engagenent with the |lower face of the tray 25 from both sides

Wi t hout an)wbgglgs%ierence bet ween itsel f and the | ower noih}mzw ch

has just been separ at ed. WO 98/ 58401

PCT/ JP98/ 02654 6 6 Accordi ngly, even
when the space between the trays piled upon one another is small or
even if there is no such space, the trays stored in a stack can be

reliably sefsfeardingiey byeven whanr thenfRaes bewdeen Stheetragsnpided when
the tray is held 5 only with the tray holder while the tray needs to be
supported i supan orierangthemstiscamahbrox hevenwef nbherer iy he such ispacs,

| owered to the outside of the tray storage section so that it does not
obstruct thethe dsfays agtéred ofntdestagk can beerelieblydusepgreted ome by
separated fromthe others, the 10 tray will hardly fall and the above said
safety i s ensne efirom each othein &ididd drhe trimmeriesdndn ittventrap is held
characterized in that the tray receiver is urged to remain in
engagenest werily with ttiee ttyay anollddnt whbkeopre/ eragengedbanoskef or t he
tray receiver is constructed such that a camprovided to the tray 15

carrier causesppdietédaysreseyvesrtanr hstshcsi JRBAr dheVidwarmost ¢dAy is
foll ower provided to the tray receiver in synchronism wi th the upward

novenent of péend BYwEREA | €6, tR@dowt s hef the €0WPWSEHrEB¥eERR: i e
tray carrier, the cam causes the try receiver via the camfollower to

return to thenpesiti@des 2901';%%999@_69@%%%1&%@ bE®Yon of the tray/th
er 1I's

such a structure, the tray receiving ne
receiver during one tray is separated from the others, the

10 tray will hardly fall and the above said safety is ensured.

In addition, the pfesent inﬁention is characterized in
that the tray receiver is urged to remain in engagement with
the try, and that the open/close mechanism for the tray
receiver is constructed such that a cam provided to the tray

15 carrier causes the tray receiver to retract sidewards via a
cam follower provided to the tray receiver in synchronism
with the upward movement of the tray carrier, and with the
downward movemenf of thé tray carrier, the cam causes the
try receiver via the cam follower to return to the position

20 in engagement with the tray.

With such a strucfure, the tray receiving member is
always urged to be engaéed with.the lower face of_the tray,
and opening and closing actions of the tray receiving member
are preciselY'repeated with mechanical timing, thch can be

25 preliminarily determined, 5y means of the cam and the cam

follower. The tray receiver can be thus timely opened and



al ways urged to be engaged with the | ower face of the tray, and

opening and closing actions of the tray receiving nenber are precisely
repeat ed WWR%EPENi cal tining, which can be 25 prelininariBGFFEBER ned,
by means of the cam and the cam folloyer. The tray receiver can be
thus tinmely opened and WD 98/ 58401

PCT/ JP98/ 02654 7 cl osed w t hout
failure w thckospd evbbtionhekpbhureevwithusimpde and inexperfsivdestruotorder
to acconplish above said objects, a bunp bonder according to the

present invention Bonph¢sesin orderftosactompldtstr iakgpvendd ik bbieappar at us
including a first 5 tray storing unit where trays accomodating | C chips

before Hanpebonde nf aacbudpngr eostheegriesent deswend ddredcohptsed a
second tray storing unit for storing enpty trays in a stack, and a

first tray cairsercfay $ssriggoahdafbedengpapparatus) includigfarsirseay
storing unit and transferring the sane to a 10 chip |oading position, and

for transferergg stéradgWhhed hhere traheedcommiicthiding Mec chPpd 08EEHTe
position to the second tray storing unit and storing the same from

bel ow i n therggreadon of AfBumpt QrkNgtBRel id %@F%ﬁnﬁtﬂ)’a@%\ﬁréf‘&’tépda
f eedi ng apparatus including a third tray storing unit ere trays 15

acconmodat i ngeL&n§ h'tpé?,ongs’ehﬁ an@w&a%t%%mg %rnm Afays inh g%gggk?

fourth tray storing unft for storing enpty tray _
e ey BRTACELLSE LB 0a0eR ror, ARSI |1 Mol guhdE: PHRL M
and for 20 {pansferipgag LEdyidh LATeChhR w0409 R05 Qs bl cp hgs
10 chip loading position, and for transferring a tray which has
been emptied at the chip loading position to the second tray
storing unit and storing the same from below in the second
tray storing unit; a second tray storing and feeding
apparatus including a third tray storing unit where trays
15 accommodating IC chips on which a bump has been formed are
stored, a fourth tray storing unit for storing empty trays
in a stack, and a second tray carrier for taking out a
lowermost tray in the fourth tray storing unit an&
transferring the same to a chip unloading position, and for
20 transferring.a tray at the chip unloading position which has
been filled with IC chips with a bump formed thereon to the
third tray storing unit and storing the same from below in
the third tray storing unit; a transfer head which picks up
an IC chip befor;W;;;mation of bumps from the tray located

25 at the chip loading position, transfers the same onto a

bonding stage, picks up an IC chip on which a bump has been



been filled with 1C chips with a bunp fornmed thereon to the third tray

storing unit and storing the same frombelow in the third tray storing
unit; atr ad which picks up an | C chip before

bunps fro %W§3§%¥%§ | ocated 25 at the chip | oading p03|t|on&Q%ﬁ§%g@£as t he
sanme onto a bondi ng stage, picks up an IC chip on which a bunp has
been WD 98/ 58401

PCT/ JP98/ 02654 fornmed on the

bondi ng st agkorBed PRakBePINEHBISERBIBN BPE tranﬂﬁ%ﬁﬁIqﬁﬁnﬁﬂﬂ%uoﬂwﬁe%hlp
unl oadi ng position; and a bu ., formng unit for formng a bunp on an
| C chip positfayelosated attggebﬁhépngné9é§én9tD@Sﬂ¢ﬂ§m:aﬁdmtétdhuwtray
storing and 5 feeding apparatuses being the tray storing and feeding
appar at us asfadosingbeditibdes. forming a bump sgopm A§ R mosidtioned) amd
f eedi ng appar at us of the present invention to the bunp bonder as set
forth above,the bondapgesthgagetbenfbrstceonlplsiesivad wirtaho st catioppiand
operation 10 of the bunp bonder. Mreover, trays can be readily | oaded
to and undl oafleddingnappehathsekebtiayg ther tmgyticring and feedilm@qy
storing and feedi ng apparatus of the present I nvention may al so be

I ncor por at edappagayust her deppatbedsebove. which handl e el ectronic
conponents such as an el ectronic 15 conponent nounting device, which wll

be simlarly BgvaabpgeAysthe thayheteasagofanlMedindeaginacdtibedf
above. BRI EF DESCRI PTI ON OF DRAW NGS Fig. 1is a
perspective ¥heWsBeehtdipkeARibnP&ot €hef bump bonder as set forth above,
tray exchange can be accomplished without stopping operation
10 of the bump bonder. Moreover, traYs can be readily loaded
to and unloaded from each of“the tray storing units.
Tray sforing and feeding apparatus of the present
invention may also be incorporated in any other apparatuses
which handle electronic'components such as an electronic

15 component mounting device, which will be similarly

advantageous as in the case of bump bonder described above.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a perspective view showing primary parts of
20 a tray storing and feeding apparatus according to one
embodiment representative of the present invention;
Fig. 2 is an explanatory view showing the apparatus of
Fig. 1 in action when feeding the trays;
Figs. 3A and 3B are flow charts showing a sequence of
25 tray feeding actions of the apparatus of Fig. 1;

Figs. 4A and 4B are flow charts showing a sequence of



20 a tray storing and feedi ng apparatus according to one enbodi nment
representative of the present invention; Fig. 2 is an

expl anat or W@ p84848howi ng t he apparat us of Fig. 1 in act PCT/IRPEOR654
feeding the trays; ~ Figs. 3A and, 3B are flow charts showi ng a
sequence of 25 tray feeding actions of tihe apparatus of Fig. 1;

Figs. 4A and 4B are flow charts show ng a sequence of WO 98/ 58401

PCT/ JP98/ 02654y storing actions of the apparatus9of Fig.tngy storing
actions of the apparatus of Fig. 1; Fig. 5is a perspective view

showing primary pafig, o is a gefspoerivOndieli’ 3MoniRgl peiRddy R%HRY of
appar atus; and Fig. 6 i's an explanatory vi éw show ng 't he

apparatus ofy Gpnfddeicnal €F4y 08tdLingCeAlNgcbBRY ;agggratus; and F1 0 7
IS a perspective view showi ng a bunp bonder according to one

nmbodi t of th tsd | 1) =S _F | THE
enbodi ment o € P{F3E 1ép%gqgﬁ§g%?ator g?§§ skggﬁﬁgn?ﬁecé LANGQbe

| NVENTI ON 10 Prefer ment the pres I'nvention wl1 be
her ei naf ter gdescréb [ t | 1 I.g ) The present
Edlv\i. ién fﬁeé{fwlﬁgéﬁ P 9e§a9ngeﬁ%§ar:§é and

I nventi on sho ures are d'as a tray storing and

f eedi t ' . : | at ed

another on ani ch A5 6l bot? o ECEERBORLAES aFY PBSHSAS Andr® Rediror

f eedi th . St dt tQ. |t wh t he , t

Lol 1% rore SR b inb BB bE ShouFeReie st VR

such type of apparatus, and may be applied to the

BEST MODES FOR CARRYING OUT THE INVENTION

10 Preferred embodiments of the present inveﬁtion will be
hereinafter described referring to Fig.'l to Fig. 3.

The present invention shown in the figures are
embodied as a tray storing and feeding apparatus which
accommodates trays accumulated one upon another on which

15 electronic components are loaded, and is used for feeding
these stored trays to a position where the components are
supplied for use. The present invention is, however, not
limited to .such type of apparatus, and may be applied to the
handling of any kind of trays.

20 The tray storing and feeding apparatus of the present
invention includes a tray carrier 3 as shown in Fig. 1, for
storing the tray 1 in a tray storége section 2 such as to be
piled upon one another, as well as for feeding the tray 1
one by one to a prescribed location from the stack of trays

25 in the'tray storage section 2. The tray carrier 3 is

capable of moving vertically in the tray storage section 2,



handl i ng of any kind of trays. 20 The tray storing and feeding
apparatus of the present I nvention includes a tray carrier 3 as shown

in Fig. L%§%§§‘ﬂp03torl ng the tray 1 in a tray storage seci,b?;h,gs,@lggﬁ QS

to be n one another, as well as for feeding the {ray
one by one to a prescribed location fromipe stack of trays 25 in the
tray storage section 2. The tray carrier 3 1is capabl e of noving

vertically in the tray storage section 2, . WO 98/ 58401
PCT/ JP98/ 02 of transferring the tray 1 at itgploweredzpgsdftion under

transferring the tray 1 at its lowered position under =~ the tray storage
section 2 beihfedirahesHRBIIe o¥eFiLPn he| BAtween the ppajtiosr dysts&alivh 2
and a prescribed position (not shown) where a new tray is repl enished
or a prescritle tmposterage (seetstowh)adfled eprascribgdd posiidrrmtqatr e f ed
for a certain use. For the purpose of transferring the tray
1, the tray shownktashére 3 mewnboay eitls onepheiiyhedbbe @npiresmovihedihi ch is
novable in two, X and Y, directions orthogonal to each other 10 on a

hori zont 8l phaaketiemd(setppsiidwn) byherdythaulbadedl cogeonents Qrsidfedisfdo
be novabl e upwards and downwards, so that the tray carrier 3 alone is
capabl-e of tavocétitwinonse.i.e., storing the tray 1 at the tray storage
section 2 and transferring the stored tray 1 to a predeterm ned

position. 15 O petirsiee plirpSs®osSi bkensBeprvigdehewn rafan ,Caihd afrsays,
respectively for storing the tray 1 and for feeding the stored tray 1
to the prescéaPefePOsiisofiounted on an X-Y table (not shown) which is
movable in two, X and Y, directioné orthogonal to each other
10 on a horizontal plane, and éupported by a hydraulic cylinder
9 such as to be movable upwards and downwards, so that the
tray carrier 3 alone is capable of two functions, i.e.,
stofing the tray 1 at the tray storage section 2 and
transferring the stored tray 1 to a predetermined position.
15 Of course, it is possible to provide two tray carriers 3,
respectively for storing the tray 1 and for feeding the
stored tray 1 to the prescribed position.
The tray 1 is brought to the tray storage section 2
from below by an upward movement of the tray carrier 3 iﬁ
20 the order of-aétions respectively shown in Fig. 2D, 2C, and
2B so as to be stored one by one in a stack. At the tray
storage section 2, there is provided a tray receiver 4 which
engages with a lower face of a tray 1 that has been brought
upward from both sides such as shown in the order of actions

25 shown in Fig. 2B and 2A so as to support the tray 1 at the

tray storage section 2, and retracts from the engaged



The tray 1 is brought to the tray storage section 2 from bel ow by an
upward novenent of the tray carrier 3 in 20 the order of actions
respectivel y RS Fig. 2D, 2C, and 2B so as to be st oPEHIBIBD2554
one in a stack. At the tray st orage sef{ion 2, there is provided a
tray receiver 4 which engages with a lower face of a tray 1 that has
been brought upward from both sides such as shown in the order of
acti-ons 25 sipmeitiorFitpy 2B eask Mhectmsy tD. sOoporersdiay t rigye lepayt he
tray storage section 2, and retracts fromthe engaged WO 98/ 58401
PCT/ JP98/ 02654 eceiver 4 opens and closes as in tHd orderpéSi htefohe

rel ease the tray 1. Conversely, the tray recei ver 4 opens and cl oses
as in the ordefesfedciveis shown IBSPRLG] VEDY Z0OWINd N2ET 8o 25, t3CreddveBa
SO as to receive a tray 1 which is brought upward by the tray carrier

3. There 5 is.dd¥y tflﬂfhﬁmviﬁqgr&#ﬂ@yuﬁb%ﬂ?rb? e chrfg! gﬁri‘tﬂ@rt @gg ?Rgre

fromboth sides wth a frictional Torce that has been caught

tray receiger /& ANEPLNSEPidEd eRSErdPendidyrls w i_chTﬁslgéa\éh@e%‘ii e 4
and the tray holder 5 are respectively provided wth their openF | ose
hani B, : ) . : . ¢
open ol ose | FrB ATl daed Mi PR BPERERL Pk g It s bRAR RAyGRE

[ 4 ' 5 in,thj ' t, it i Lble t
ohi eve opent B o1 SR PoEe S ot 017 LT “ODERL (BB, e lbapfnthec R
mechanism 1

Tevors ot bot APF deeeteaed T, f Fad Shnd ERT ohS58e P ipre "respiltitery

provided with their open/close mechanisms 6, 7 for timely

10 opening and closing actions. Although the open/close
mechanism is individually provided for each of the tray
receiver 4 and the tray holder 5 in this embodiment, it is
possible to achieve opening/closing operation of both
members with a single mechanism.

15 The tray receiver 4 comprises a pair of L-shaped
levers at both sides of the tray storage section 2, which
are pivotally supported by axes 11 to a fixed frame 12
mounted to left and right outer sides of a tray storage
cover 16. The L-shaped levers are urged by springs 13

20 inserted between themselves and the fixed frame 12 to remain
in engagement with the lower face of the tray 1 from both
sides as shown in Figs. 2A and 2D. The open/close mechanism
6 for the tray receiver 4 is constructed with a cam 14
provided to the tray carrier 3 and a cam follower 15

25 provided to the tray receiver 4 as shown in Fig. i, and

functions such that the cam 14 causes the tray receiver 4



are pivotally supported by axes 11 to a fixed frame 12 nmounted to left
and right outer sides of a tray storage cover 16. The L-shaped | evers

are urged dapy0s 13 20 inserted between thenselves an
frame 12 tgy‘?gﬂnfél n i n engagenent with the |ower face O?P‘tf'ﬂgwfts%ogggl

from both sides as shown in Figs. 2A1and 2D. The open/cl ose nmechani sm
6 for the tray receiver 4 is constructed with a cam 14 provided to the
tray carrier 3 and a can1fo| ower_15 25 provided to the tray receiver 4 as
shown in Fi g7ia thggcam Lolpwey oh3 %%cﬁe{:)ﬁ%?ttﬁéd%ﬁifiﬁ Eaa®esbene tray
receiver 4 WO 98/ 58401

PCT/ P98/ 026ugaged position shown in Fig. 2D to the statgj ghpwe damFig.
follower 15 to retract sidewards fromthe engaged position shown in
Fig. 2D to t2@ stirkirgowhthnthe gascending movereny oft hhehbrayceadirigr
novenent of the tray carrier 3 for lifting up the tray 1 fromthe
state shown 3nféxglifOing upotheetsantt Ehomnthe Etgte2&howdonneFdg.y 2Dt he
cam 14 causes the tray receiver 4 via the camfollower 15 to return

to the erfgaged Plosi stabessbowni inFFg. 22C{ r Gonherseky e the cahoth in Fig.
2B and 2C, linking with the downward novenent of the tray carrier 3
from t he postausasstbantirayFrgce?Ber10 whar eheheatwr fplhaseked koougtiurup
to the tray storage section 2. The tray holder 5 is

supported sugd BRetenegegepedition showal oaceiby wpamzoff thel iskadle gui de
19 provi ded on a back side of the tray storage cover 16, and its
openi ng and si&whl 98i PEgachBossdape, eiigktiggd By td RWEr adkh@asyl mddRmeht Vi a
of the tray carrier 3 from the positibn shown in Fig. 2B
10 where the tray has been brought up to the tray storage
section 2.

- The tray holder 5 is supported such as to be opened
and closed by means of é linear guide 19 provided on a back
side of the tray Storage cover 16, and its opening and

15 closing actions are effected by a hydraulic cylinder 17 via
a toggle 18, both of which are mounted on the back side of
the tray storage cover 16.
Figs. 2A-2D show a tray feeding operation in the order
of actions from a state of Fig. 2A where the frays 1 are
20 stored in a stack to a state of Fig. 2D where the tray 1 is
separated from the other so that the tray 1 is fed to a
prescribed position (not shown) for supplying the components
for use.
The actions shown in Figs. 2A~2D will be explained in
25 accordance with flowcharts of Figs. 3A and 3B which show a

specific sequence of actions. The sequence shown in Figs.



a toggle 18, both of which are nounted on the back side of the tray

st orage cover Figs. 2A-2D show a tray feedin eration in

t he order wC’”’%‘?‘“actlons froma state of Fig. 2A where theg??ﬁ 9802634 20
stored in a stack to a state of Fig. 2D re the tray 1 is separated
fromthe other so that the tray 1 is fed T0 a prescri bed position (not
shown) for supplying the conponents for use. The actions
shown in Fi GA ahid JB vid |stertedgivwhared i trapSfaedbndasd gnailt i sf lemidrzed s of
Figs. 3A and 3B which show a speci fic sequence of actions. The

sequence shaw d redritgol system MRO&IBAIN, due to the completion of
PCT/ JP98/ 02654 13 3Aand 3B is

started whemcurt By fRtatti ol BBl copiéRE§dfed frbf a8 peRLERdinyy iy (not
shown), due to the conpl eti on of nount i ng operation of conponents fed

froma precegi %%r@hér factd¥g any other factors. 5 First, when
the tray carrier Is | ocated bel ow t he tray storage section 2 as

shown ingFig. 1 orpfiig, %eri teHe fray cdffedrup 28 iaetaneeanb@:tqm 3he | f
the tray carrier 3 1s | ocat ed ot'her than bel ow the tray storage

section 2, ifd,d$ storadd 'SdciWoPtad o0g Hgﬂﬁrhﬁhﬁl&aaé SO ﬁg 1 ay

after 10 which it 1s ascended. novenment

carrier 319 p1008%0h 2o SHURD 4 FRRCNER 2 £PT{AL nttﬂsgggsrgtetog“ ae for

rece|V|ng a tray f or ray

carrier' 15, 51.0p0g¢ rrt"ee Hal e 87088 2:05' G020 Rion 2, 1t 16

first brought'te under the tray storage section 2, after

10 which it is ascended.

The upward movement of the tray carrier 3 is stopped

when it reaches a certain height appropriate for receiving a
stored tray. In this embodiment, for example, the tray
carrier 3 is stopped when it has reached a height shown in

15 Fig. 2B where a tray receiving table 3a provided on the tray
carrier 3 comes to contact with the lower surface of the
lowermost tray 1 of the tray stack, which occurs after the
engagement between the tray ieceiver 4 and the lowermost
tray 1 has been released via the cam 14 and the cam follower

20 15 linking with the upward movement of the tray moving
member 3. Such upper limit position qf the tray carrier 3
may be determined by the setting of a longest stroke of the
cylinder 9. Depending on types of vertical motion actuator,
it may be detected that tgemz;ay carrier 3 has reached a

25 predetermined receiving height by Sensing the location of

the tray carrier 3 or any other element linking therewith



15 Fig. 2B where a tray receiving table 3a provided on the tray
carrier 3 cones to contact with the | ower surface of the | ower nost

tray 1 of &&i1 St ack, which occurs after the engageqﬁﬁ; n
the tray ré&@?ger h and the | ower nost tray 1 has been ré eégggﬁéﬁi t he

cam 14 and the camfollower 20 15 linking4w th the upward novenent of the
tray noving menber 3. Such upper |imt position of the tray carrier 3
may be determ ped by_the setting of a |ongest stroke of the cyl i nder
9. Dependi ngu8iP8yBelBEtvENEEERr RBOLONSEESQEroPr 2 lead syt R¥ Y ed
that the tray carrier 3 has reached a 25 predeterm ned receiving height
by sensing t@eunbipgj antéme whichpbasg pasege sdnce $hearan KarEieheht
linking therewith - WO 98/58401

PCT/ JP98/ 0268Barted ascending, so as to determingqthe tiggingy fofinit

switch, photo sensor, or a lead switch, or by counting a tinme which
has passed ssheppihg theayupwardemo¥ement oifathed tasyemdingexsadas to
determne the timng for st oppi ng the upward novenent of the tray
carrier & 5 Aftart thet hpwapdamdvemeateolf dhet eratyr mamarer 6 Badas
been stopped, the tray holder 5 is opened in a direction shown by an
arrow i n Fi gbe@B, shyppkidehthee tiragy hbldeat Shds opendabdm suphirdéetien t he
tray storage section 2 is freed and pl aced by its own weight on the

tray receivi Bgowabbg 3a akrok0inhh@ilg.app;ambyi ehizh StecassHwel Yyehdhehasay
carrier 3 1is descended by an amount H which is equivalent to a height

of one beay subpolliedstkickhas tyeWstdt Iged.se?2® ivh 35 19 £P4E@ and
| owernmost tray 1 to be out of the tray storage section 2.
placed by its own weight on the tray receiving table 3a of
10 the tray carrier 3. Successively, the tray carrier 3 is
. descended by an amount H'which is equivalent to a height of
one tray 1 in the stack as shown in Fig. 2C so as to cause a
lowermost tray 1 to be out of the tray storage section 2.
When the lowermost tray 1 has been lifted down to a certain
15 separating height where it is away'enough to be separated
- from the other trays l.at the tray storagé section 2, the
tray holder 5 is closed as shown by the arrow in Fig. 2C.
Such séparatiné height may be determined by the setting of a
stroke of the cylinder 9. Here again, the timing of closing
20 the tray holder 5 may be determined using a limit switch,
photo sensor, or a lead switch, or by counting the time from
the point when the tray carrier 3 starts descending. The
lowermost tray 1 is thus separated-from the other trays by
further lowering the tray carrier 3, and the tray receiver 4
25 is closed at the point when the lowermost tray 1 is lifted

down to a certain height, that is, when the lowermost tray 1



When the | owernost tray 1 has been lifted down to a certain 15 separating
hei ght where it is away enough to be separated fromthe other trays 1
at -the tray WQ3¥/” section 2, the tray holder 5 is closéﬁn§§m§ﬂﬁ%h by
the arrowin Fig. 2C Such separating1 i ght may be determ ned by the
setting of a stroke of the cylinder 9. re again, the timng of
closing 20 the tray holder 5 may be determned using a limt swtch,

phot o sensor,has fehehddsai prbdeterhyneduplosid ifdre owreerdowyh to féihme @oi nt
when the tray carrier 3 starts descending. The | owermost tray 1 is

t hus separ at egbac@nbébreahhet skldyanky the tday thasrdabiere nthtdewhiel the
carrier 3, and the tray receiver 4 25 is closed at the point when the

| owernost trayig b8 théteday recdavert @ zaeedaiihdahgid. tih iy When the
| owernost tray 1 WO 98/ 58401 : '

PCT/ JP98/ 0265¢eceiver 4 can thereby return to theltate ﬂ@seﬁ§§€8ﬁgn@
i

predeterm ned position | ow enough to forma ~space between”itself and
the tray thergapRvenknigwdhi $adeh®s the WrhPf1 o NYCK CSEAYET woLRBALbe
i nserted. The tray receiver 4 can thereéby return to the state In

engagenent 5an2A%HtEQ%eE%W%% P%g%f% Jﬁ%éffnﬁﬂdf%é%g;ﬁ%é&ﬁégﬁzF%%§hQUt

£t
any interferenc etween itsel t he 1 ower nost has

j ust been sep d . T . rrier 3 is then further |owered
until it is %ﬁgggtQSSeauﬁﬁeHeﬁﬁbQE%%g?éfgg tray 1 reaches a hei ght where

L, 10 gan e tranaharhedf Regaart & 1 d SRR M e LB, W1 il
conponent s fogtg%%édTQ e%r%%élégaéggié (¥¥a5(¥ reaches a height where it
10 can be transferred to a certain location, after which the
tray carrier 3 is transferred to the prescribed location for
feeding the components for use. . The tréy 1 may be then, for
example, transferred to a component feeding unit .in a
circuit substrate manufacturing apparatus or the like with a
15 transfer mechanism, where the components are supplied to be
used. After the completion of tray transfer, the tray
carrier 3 is returned to and stopped at the position below
the tray storage section 2, and waits for the next tray
feeding. |
20 It is of course possible to feed the accommodated
components without transferring the tray. In such a case,
the transfer mechanism of the tray can be omitted, although
it may be disadvantageous that the tray carrier 3 cannot be
o returned until all of the components have been supplied.

25 As set forth above, in this embodiment, since the tray

holder 5 holds the tray 1 with a frictional force from both



exanple, transferred to a conponent feeding unit in a circuit
substrate manufacturing apparatus or the like wwth a 15 transfer

mechani smwg}% Ehe conponents are supplied to be usedporp ‘?ﬁ;mgae
conpl etion ray transfer, the tray carrier 3 is return to and

stopped at the position be|OM/ the tris storage section 2, and waits
for the next tray feeding 20 It is of course possible to feed
t he accommopdat,e ts h t transferrin trag In sych a
case, Fﬁge?réHsFQFPHEBH&ﬁPSWF t95%y(£ﬁF?ﬁa?ﬁn t%ﬂl | rREEYKeS
It may be di sadvanta eou that t he tray carrier 3 cannot ret urned
until all ofPEh&UER Gﬁe eﬁgﬁglﬁ@eﬁ¥§hnﬂh§uPn orside °f ?@esEFaYoFth
above, in this enbodi nent, since the tra hol der 5 holds the tray 1
with a fricEremabotsr 8ddesomthst fray 1 w lQRD%ﬁH%ﬁQKﬂ_ in a stack can
PCT/ JP98/ 02654 sides in

cor por at i onb@i FR1ERDLYr SpppersiegewithyRadh rcefeefr%stray re@eiveppdr esdby
engagi ng with the underside of the tray 1 fromboth sides, the tray 1
whi ch i s5 st shed tirayahetlger Sanby Whﬂﬁ@lhﬂqeﬂﬂ%ﬁ%h**tﬁYeUhmtthhbothawf t he
tray receiver 4 and 5 the tray holder 5, by which the possibility that
the tray mayndpliably Bys tosrlmmimittharcama bel Bhimdpeded.

Al so, actions for separating the trays 1 one by one fromthe tray
stack and transfeRiisng flotionsy flor separatpimescrhdedropsi 1ioneflby daedi ng
the conponents are carried 10 out as will be described below. The tray
receiver 4 &ndm hhe trayrsnadkﬂaﬁﬁ traisfapeheg thaktngywebhat he novenent

of e prescrlbed position for feeding the components are carried

10 out as will be described below. The tray receiver 4 and the
tray holder 5 are opened linking with the movement of the
tray carrier 3 which is moved upward so as to come to
contact with the underside of the lowermost tray 1 stored in
a stack. The tray carrier 3 is then descended by the amount

15 H which is equivalent to a height of one tray 1 in the tray
stack, only when the tray holder 5 closes prior to the
closing action of the tray receiver 4 so as to hold with a
frictional force the trays 1 except the lowermost tray 1.
By further lowering the tray carrier 3, the lowermost tray 1

20 is separated from the other trays, and the tray receiver 4
is closed at the point when the lowermost tray 1 is lifted
down to a certain height, that is, when the lowermost tray 1
has reached a predetermined position low enough to form a

space between itself and the tray thereabove into which the

25 tip of the tray receiver 4 can be inserted. The tray

receiver 4 can thereby return to the state in engagement



tray carrier 3 which is noved upward so as to cone to contact with the

underside of the |owernost tray 1 stored in a stack. The t I er
3 is then aﬂgegﬁﬁ@h by the amount 15 H which is equivalentP?BbE%W@?éLt-of

one tray 1 in the tray stack, only wpen the tray holder 5 closes prior
to the closing action of the tray receiver 4 so as to hold with a
frictional force the trays 1 except the | owernost tray 1. By further

| oweri ng t hevithaytherkower ageof ke syt afjram bothssidear wishottom t he
other trays, and the tray receiver 4 is closed at the point when the

| ower nost t ramyy linterfdérence betwram itselfeandi thaelgheymohbt tirsy dhen t he
| owernost tray 1 has reached a predeterm ned position | ow enough to
forma wipiacle loes vhestt | hee f sepairated t r Acddmtiseaioye evem whenhthbe 25
tip of the tray receiver 4 can be inserted. The tray receiver 4 can

t her eby ret wspad® 2hcbstwden i thengegpsehtpiled upoNpA8/ 884Qker is small
PCT/ JP98/ 02654 17 wth the | ower face

of the tpay dr fewsn bdf helséflesisi ndostich spaddy théettgyentesbeiegenn tsel f
and the lowernost tray 1 whi ch has just been separated. Accordingly,

even when thecack capase ﬁél:bﬁ'él\?e@elﬁﬁlﬁatéé}@né B 8He UPPBMOBE CANQLMRIT i S
small 5 or even if there is no such space, the trays 1 stored in a

stack can bergelhahbyt SeRanated € byloaﬁefﬁeﬂaeaﬁmy%gefhe tray! o 1quENt
when the trays 1 are held only by the tray hol der wth a P}ICtIOHa|

e o1 RS8PSR EOe s on1o8SEIRALshoelntel 90 e
not ObStrUCtléﬁgrﬁ$Q§i99ay 1 is being lowered to the outside of the tray

10 storage section 2 so that it does not obstruct the closing
action of the tray receiver 4. Due to such frictional
support of the tray holdéﬁ 5, even if fhe trays slip off,
they can only shift downwards slightly, and are prevented
from falling off.

15 Further, the tray carrier 3 is provided with the tray
receiving table 3a which forms a wide space 21 between
itself and the tray 1 so as to prevent the interference with
the tréy receiver 4. However, the timing for causing the
tray receiver 4 may be made earlier so as to allow the tray

20 carrier 3 to reach a position where it receives the
lowermost tray 1 without interfering with the tray receiver
4, in which case the tray receiving table 3a may be omitted.

Figs. 4A and 4B show a sequehce of actions for storing
the tray 1 fed at a certain location one by one to the tray

25 storage section 2, which is performed in a reverse order of

the tray feeding actions, i.e., in the order of actions



action of the tray receiver 4. Due to such frictional support of the
tray holder 5, even if the trays slip off, they can only shift

downwar ds sSiio@Biks4g1 and are prevented fromfalling of f. pckpos/n2e6ss
Further, the tray carrier 3 is provided with the tray receiving table

3a which forms a wide space 21 between 18 itself and the tray 1 so as to
prevent the interference with the tray receiver 4. However, the timng

for causing fhgoecrsvll QYshEGE! YT pfg MBYpbe pRdgeaL] Leh S0 a5 {9 .l Low the
Fegtreld FHgh o 4

tray 20 carfi ach a posi ere’ft“réeceiveS fhé oer nost

ray rocei vidorthbts SeeaRPtich PiekeSY GEST B8 ompped. | PuRitiaveiol 2

tray receivi a i
sequence of actions for_storing t? tray_1 fed at .a_certagin |ocation
one by one tﬁe?ﬁﬁv?fa§ a@% é?%r%ﬁ%ysgg &%ﬁ g,aﬁﬁi8ﬁeP§dp8P oFﬁQ&%dﬁ a
reverse order, of ..the tray feedi actions,.i.e., ip the order _of
acrions Elmeyt)ggygsﬁ%giryrespecggve open?close mecganlsms such that
PCT/ JP98/ 02654 ) , 18 respectively shown
in Fig. 4D, veenopneghteyal dfalifitiedaup to fheatray gtso&Ams: iseEtdsdy dof
will be omtted. The tray ., receiver 4 and the tray holder 5 are opened
and closed by thenkryywrerrifgi ? iBspBet Pydespefi/ ersienseshanins i Fich
that 5 when one tray 1 is lifted up to the tray storage section 2 by
the tray car?Per28,iandhédBorBbe BFascreeAsvshodnisnopeged as ilpusigatad
2B, the tray receiver 4 is opened as illustrated prior to the opening -
action of thpriesythotberopeningsaction efehhehtmavhbodgese 521 Bbuaeen t he
two trays 1 is small or 10 even if there is no space therebetween, the
tray 1 bei ngeven when the space 21 between the two trays 1 is small or
10 even if there is no space thérebetween, the tray 1 being
lifted up can reach the tray storage section 2 where the
other trays 1 are held by the tray holder 5 as shown in Fig.
2C... After that, the tray holder 5 is opened so as to allow
the tray 1 which has been lifted up to be received at the
15 _tray storage section 2 as shown in Fig. 2C. When there is
no other trays 1, the tray which has been lifted up is
stored solely, and when there are other trays 1 that are
previously stored, the trays are all lifted up together in a
sequence of actions shown in Fig. 2C and 2B so as to store
20 the trays 1 in a stack. Each time one tray 1 is stored, the
tray receiver 4 and the tray holder 5 are closed, so that
the tray receiver 4 can engage with the lower face of the
newly stored tray 1 from both sides in a sequence of actions
shown in Fig. 2B and 2A, thereby supporting the tray 1. As
25 the tray holder 5 holds the newly stored tray 1 from both

sides at the same time, the tray 1 can be stored safely



lifted up can reach the tray storage section 2 where the other trays 1
are held by t he tray hol der 5 as shown in Fig. 2C. After that, the
tray hol der"8%¥8849hened so as to all ow the tray 1 whi ch TEEJRASOA6S
lifted up to be received at the 15 tray orage section 2 as shown in
Fig. 2C. Wen there is no other trays 1, the tray which has been
lifted up is stored solely, and when there are other trays 1 that are
previously swotbdutt pessibyjdifye ofl fallilfingd afif thogeittterowm weight.sequence
of actions shown in Fig. 2C and 2B so as to store 20 the trays 1in a
stack. Each tinme ®netheayrayi sterdngdprooess, tdoakheasdment4whad the
tray holder 5 are closed, so that the tray receiver 4 can engage with

the | ower faeceagf1thie held pallyy withr ethel kamayl Holdeb o hderdRg tReatray 1
sequence of actions shown in Fig. 2B and 2A, thereby supporting tgé

tray 1. As Rbedsheot bay shpbdeted hel dnlhediewWy sioradcsd rakedr EhEM: yh
sides at the sane tine, the tray 1 can be stored safely 98/58 01

PCT/ JP98/9)2684rrier 3 is slightly lowered after tite tray“&tHQtheen
possibility of falling off by itS own weight. In the tray

storing procg&fftefdoq tt%etmaiay%%ﬂa@% sect i@y 1 'T%éméldayﬁ yw%(»%ih the

tray hol der during the tray 1 needs to be supported IS

st ance WeRnie niriy 3290 O Srl (Hd dlidve %ﬁéﬁglghgn&ﬁ@.

has been to the tr or age Sect |on
yus hardly 2 opéafgﬁzgg%%gc%@%.V@pn%@'@:&foas{%@ S5 E%eg, vhe Hepy
constructed @%%%1%%% qkl%éﬁg ruc e&iw1th the cam 14 and the cam
10 follower 15 which act in synchronism with the vertical
movement of the tray carrier 3, opening and closing actions
of the tray receiver 4 is repeated with precise and
mechanical timing which can be preliminarily determined.
Thus, the tray receiver 4 can be opened and closed timeiy
15 without failure with a siﬁple and inexpensive structure and
control of the apparatus.

Next, a bump bonder in which such tray storing and
feeding apparatus as has been described above is
incorporated will be hereinafter described with reference to

20 Fig. 7.

The bump bonder shown in the figure is constructed
such thét a bump is formed on an IC chip supplied onto a
bonding stage 51 by a bump forming unit 52 with a wire
bonding technique. A chip loadiﬂ;m;;sition 53 is located on

25 the right hand side of the bonding stage 51, where a tray 1

accommodating IC chips on which bumps have not yet been



10 foll ower 15 which act in synchronismwth the vertical nmovenent of
the tray carrier 3, opening and closing actions of the tray receiver 4

I S repeat edyoyiogss4or eci se and mechani cal tining which capi®posiorsss
prelimnarily determ ned. Thus, the tray receiver 4 can be opened and

closed tinely 15 without failure with a Athpl e and i nexpensive structure
and control of the apparatus. Next, a bunp bonder in which

such tray stQring.an in ratus has been de | bed, above i s
i ncor por at edgﬁﬂrwgdbéghefre &’n&?‘?‘gre %esécilgﬁng%‘liv‘ﬁataq?}rfgefpe?se]het&eoq ?‘{ b pHQeayed
The bunp bonder _sho ,.n,the fi.gure is,constrycted uch that a bu S
fornmed on an°f‘CtE‘ﬁi \&V%égl}pﬂaingd St ozfj The b&ﬂ#ﬂﬂg h3ffe %11' Bhere Aptra
forming unit 52 with a wre, boq&{n echnique. A chip_loading position
53 is |ocated Sﬁrrﬁéntgn\g({ i sH & 1(5‘%‘ 3%““1% FRIBRES tERESd 1%here a
tray 1 accommpdating | C chigs on_whi ch bungf have not yet been
WO 99/ 58401 Placed. A transfer head 55 is movablectnjpesh A&nd Y-
20 formed is fed, while _a chip unloading position 54 is |ocated
on the | &t HixgcEig®@sHRS Meldodd Ad & IRricalwikeqtiomny wherelycanr §€ng
| C chips on which bunps have been fornmed is pl aced. A transfer head 55
i s novabl e i FhBBt ASxPigkedyup Fram dhe diawst vttt Ithe ¢hip leadinal
direction, whereby an |IC chip is picked up fromthe tray 1 at the chip
| oadi ng ppsditiioon 53, andl tranafermed oo the bhonding stage 51, or
an | C chip on which a bunp has been fornmed on the bonding

an IC chip on which a bump has been formed on the bonding

stage 51 is picked up, and transferred onto the tray 1 at

10 the chip unioading position 54.

At one end of the bump bonder (on right hand side in
the. .figure) is a pair of front and rear tray storing units
56a, 56b. In the tray storage section 2 of the front tray
"storing unit 56a, trays 1 accommodating IC chips before

15 formation of bumps are stored in a stack, whereas in the
tray storage section 2 of the rear tray storing unit 56b,
empty trays are piled upon one another. The tray carrier 3
as shown in Figs. 1 and 2 is disposed below these tray
storing units 56a, 56b and the chip loading position 53, and

20 supported on an X-Y table (not shown). The front and rear
tfay storing units 56a, Séb and the tray carrier 3
constitute the tray storing and feeding apparatus having a
construction as shown in Figs. 1 and 2 and functions which
have already been described above in detail. Trays 1

25 accommodating non-treated IC chips may be, for example,

manually inserted in a stack from above into the tray



stage 51 is picked up, and transferred onto the tray 1 at 10 the chip
unl oadi ng position 54. At one end of the bunp bonder (on right
hand si de iMO9/5840} e figure) is a pair of front and rear tr BCHIRIBOAH
units 56a, 56b. In the tray storage éiftion 2 of the front tray
storing unit 56a, trays 1 accomodating I Cchips before 15 formation of
bunps are stored in a stack, whereas in the tray storage section 2 of
the rear traytstragengeshibn5@bpf the amay dt@yisn@renit | B6a Uparhene

anot her. The tray carrier 3 as shown in Figs. 1 and 2 is disposed

bel ow t hese i1or¥rmost 8kaki Ngiwnithe ey Hpwitdy thei€hseal padi ng position
53, and 20 supported on an X-Y table (not shown). The front and rear
tray storingsiatbgsdfalySehkend dulte dritdy I iy Icarrie£0RShhliute the tray

storing and feeding apparatus having a construction as shown in Figs.
1 and 2 and {ppRkiraR$eWNite the cm%i/qﬁdier?@zp@sef@i&‘?sgﬁ'Qﬁdmégggeofn
detail. Trays 1 25 accommodating non-treated | C chips may be, tor exanple,

manual |y 4 ns ' S K +f prelelelV oW : _t Y / 58401
P S pos hachgletient BeotRek cragMaidies M o Ne- AR v %%5?8§§°§§ct§|§on 2

of the (ray 3Leniad 4A! bedidcallfii rect IGHET BRI Jle WL A0 L4 &Y Rt O N

unit 56a is sticcessivel'y taken out™ onto ray carrier

ransTerred LgehIgSh By SAUMBPON L BLEP P TERNeRg! 1S ABETERL 0L e

tray carrier t1on

direction. A series.of w.re bondin operatjon is carried out til all
of the IC ChPBst o trgy 1 are useé]up lea&%%g the tray { at the cgqp

loading position 53 empty, after which the tray 1 is
10 transferied by the tray carrier 3 to the rear tré&_storing
unit 56b, and stoféd from below toward the tray storage
section 2. Empty trays 1 which have been successively
brought from below to be accumulated in the rear tray
storing unit 56b can be readily taken out upwards in a pile.
15 | At another end of the bump bonder (left hand side in
the figure) is also a pair of front and rear tray storing
units 56¢c, 56d. In the tray storage section 2 of the front
tray storing unit 56c, trays 1 accommodating IC chips on
which bumps have been formed are stored in a stack, whereas
20 in the tray storage section 2 of the rear tray storing unit
56d, empty trays are piled upon one another. The tray
carrier 3 as shown in Figs. 1 and 2 is disposed below these
tray storing units 56c, 56d and the chip unloading position
~—_-—_—.54, and supported on an X-Y table (not shown). The front
25 and rear tray storing units 56c, 56d and the tray carrier 3

constitute the tray storing and feeding apparatus having a



on the tray 1 are used up leaving the tray 1 at the chip | oadi ng
position 53 enpty, after which the tray 1 is 10 transferred by the tray

carrier 3 tgudbigssy@r tray storing unit 56b, and stored ﬁﬁﬁ
toward the ?xay st orage section 2. Enpty trays 1 which h%&gﬁggen 4

- successively brought from bel ow to be2accunulated in the rear tray
storing unit 56b can be readily taken out upwards in a pile. 15 At
anot her end of the bunp bonder (left hand side in the figure) is also
a pair of frGORSHPGES” @SPRRvH iy Figs. yhjardsgcandgunchiops whdyh
storage section 2 of the front tray storing unit 56c¢, trays 1
accommodat i npave ciggachh been dgseni n dgeabbenandr REYLQEA stored in a
stack, whereas 20 in the tray storage section 2 of the rear tray storing
uni t 56¢ubshant igddys e gane @cpoendnes abhbober diFhesedapt the
carrier 3 as shown in Figs. 1 and 2 is disposed bel ow t hese tray
storing unitotBery, &88H afhdhendwrp doendend Bpupusitrays 1 aré4, fand
supported on an X-Y table (not shown). The front 25 and rear tray storing
Units 56c5 Seckample,hanammlloarinserted fromoalkoieuintbheher ayast atiorgpgend
f eedi ng apparatus having a WD 98/ 58401 ‘

PCT/ JP98/ 026%%kction 2 of the rear tray storing ugB2t 56d.CODRé&r LeWweghosds
shown in Figs. 1 and 2 and functions which have al ready been descri bed

in detail, antaderf dimnthe reabstoayietdyihfeunntessgat iensuaeddidsRly
di sposed at the ot her end of the bunp bonder. Enpty trays 1 are, for

5 exanpl e, ma@dd Youts@iie e opr aPoyLri DS Bhankr d¥ahkPeadd@d to t¥RCtion
2 of the rear tray storing unit 56d. The | ower nost
chip unloading position 54 by means of the movement of the
10 tréy carrier 3 in X- and Y- directions as well as in
vertical direction. Tﬁe_tfay 1 at the chip unloading
position 54 is filled with IC chips on which bumps have been
fofmed after a series of wire bonding operafion has been
-carried out, after which the tray 1 is transferred by ﬁhe
15 tray carrier 3 to the front tray storing unit 56c¢, and
stored from below toward the tray storage section 2 thereof.
Trays 1 accommodating IC chips with bumps formed thereon
which have been successively brought from below to be
accumulated-in the front tray storing unit 56c can be
20 readily taken out upwards in a pile.

By adopting the tray storing and feeding apparatus of
the preseﬁt invention to the bump bonder as set forth above,
tray exchange can be accomplished without stopping operation
of the bump bonder. Moreover, trays 1 can be readily loaded

25 to and unloaded from each of the tray storing units 56a-56d.

It should be added that the tray storing and feeding



tray 1 in the rear tray storing unit 56d is successively t aken out
onto the tra g rrier 3 and transferred to the chi p unl oadi ng position
54- by neané”é? gﬁ@lnovenent of the 10 tray .carrier 3 in X- P& 2654
directions as well as in verti cal di5§ction. The tray 1 at the chip
unl oadi ng position 54 is filled wth™C chi ps on which bunps have been
formed after a series of wire bondi ng operation has been carried out,
after whi ch appatrasysloifstheapskeenedihyehitidonlmatyr @) seabd encoipbidieed
front tray storing unit 56c¢c, and stored from below toward the tray
storage sectinnadyt beheef apparatliseygswhiahchamadat idledtEoHlid cotpdhorp®s
formed t hereon whi ch have been successively brought from below to be
accumul at ed sichhasf aankleedyontier cofpbhkeht>dOUERINRE dedB cd eadi |y taken
out upwards in a pile. By adopting the tray storing and feeding
appar at us of the present invention to the bunp bonder as set forth
above, tray exchange can be acconplished wi thout stopping operation

of the bupp bRpEsrrRING 88¥EFcaBraYFyl can be readily |oaded 25 to and
unl oaded from each of the tray storing units 56a-56d. It should

b dded that th s QL i . , 401
be added that the hba¥raifg' 88 2Rd peedene J.nventé.?w,) Wa pp;ir stus of the

i o handl coePSRPPaR: T80 a1 kAERIe BhEDnente bl BT RS

mount i ng devhcgile u%ohNQHéTghé hé@?Lgn BE%EEEbly separated from each

other and fed'one by one, due to appropriate timing of

10 opening and closing actions of the tray receiver 4 and the
tray holder 5. The tray étoring and feeding apparatus of
the present invention can be thus favorably adopted for use
in a bump bonder, electronic cqmponent mounting device, or
any other apparatuses handling electronic components.

15



According to the present invention, trays 1 accomodating el ectronic
conmponent s can be safely stored in a pile upon one another, and
reliably seRrabaggdol rom each other and fed one by one, APb8/02654
approprlate timng of 10 opening and cl osing actions of the tray receil ver
4 andytte y I 5. «4he tfray st@4 ng and feed#ﬁg“aﬁﬁafa%tﬁffﬁ—~—
the p eserﬁE?%@‘@' %ﬁp‘,g be F us_flavorably adopted for,”n eth ' %
bondel [ #)e&iiptioni: @agedniOnangagadLL ng deV| ceM or any & ses
handl i g@‘{lﬁ,@)r onlpggéam?ﬁoﬂepugsd ..... CLAIMS n

24 Drawing(s) :paged ..T... to paged .......... CLAI M5 r I ng

and f ¢edi par.abisy . —.. £OATT1.S| ng: 5 a tray storage sectlon
(2); Al q%gik,carrler (3)._Which is vertically novable up and

down under the trayk-stordgdmRacStering ansy fqesking apnaxwatus, (1) in the

tray storage section (2) such as to be accunul at.ed upon one another
and for feedun@mwlﬁkng(l) one 10 by one to a prescribed position froma
stack of trays in the tray storage section (2) , said tray carrier (3)
al so bei n§ nmovealfizah edamiey twhiladhwdrse rgpoisicad oy bedwabléecunday at or age
section (2) and a further position where a tray (1) is fed thereto or

a position wheray conmongetsecicmmindatstboimg e tddy imayhé 1irayessoppbieed;

section such as to be accumulated upon one another and for
feeding a tray'one-by one to a prescribed position from a
stack of trays in the tray storage section, as well as is
10 movable between its lowered position below the tray storage
- section and a position where a tray is fed thereto or a
position where components accommodated on the tray are
supplied:
a tray receiver which opens.and closes such as to
15 engage from both sides with the lower face of a tray which
is brought to and stored at the tray storage section in a
stack with an upward movement of the tray carrier and to
retract from such engaged position so as to release the tray
or to receive the tray which is brought to the tray storage
20 section with an upward movement of the tray carrier;
a tray holder which opens and closes to support and
release the tray which has been received by the receiving

member from both sides; and

an open/close mechanism which causes the receiving

25 member and the tray holder to open and close timely.
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a tray receiver (4) proV|ded iigﬂstorage section (2) and provided

w th an open/cl ose chis adapted to close said tray
recei ver Moﬁﬁlmbg?ﬂﬁ\i% ﬁ\ﬂ tray (1) so as to engXR§GTIRMIBM2GSHe
| ower face of saidt ch is,stored in the tray storage

“section (2) in a stack with a domnma?g novenent of the tray carrier

(3) and to open said tray receiver (4) to retract fromsaid engaged

posjtion so as to pel eas® trdyaytddindeandi Pebliényr apparatust Aigar&acg i on
(2) with an upward novenent of the tray 25 carrier (3); a tray

hol der (5) pggvitgsmat, Sghdwhti8hagBeSeehiORecliver is urged to be
25. and provi ded W th an open/ cl ose nechanism (7) which is adapt ed

to close andeﬂa§§eaaw§thraxehekég fRY the open/RaRAE m@wﬁﬂm%raﬂﬂe
rel ease a tray recei ved .by the tray receiver (4) by clanping sald

tray hol der ﬁ?ggﬁg@?3§53r 2o g}gsébdﬁscgﬁ §|%§ﬂﬂéa’ﬂéutqe tra carm%lch

A tray storlng eedl ng appar atus accor ai ™ T
(15, Shenle SiRTRCRAR, 1) (Bhgopet e, 5o 1Bk Sﬂm“f?ﬁ%%’m%lf‘)ﬁ%isﬁfoii can
o 1" el Y e B 0 G TR g o
a the Eim ol s 19 o alat A LSO porte R A0

engagement with the tray linking with the movement of the

tray carrier for lifting up the tray to the tray storage

10 section, and causes the tray receiver via the cam follower
to return to the position in engagement with the tray
linking with the downward movement of the tray carrier for

lifting down the tray from the tray storage section.

15 3. An electronic component handling apparatus in
which the tray storing and feeding apparatus according to

claim 1 is incorporated.

4. A bump bonder comprising
20 a first tray storing and feeding apparatus including
a first tray storing unit where trays accommodating IC
chips before formation of a bump are stored in an
accumulated state,
a second tray storing unit for storing empty trays in

25 a stack, and

a first tray carrier for taking out a lowermost tray

* c L N S *




15 carrier (3) noves—upwards—towards the tray storage section (2),
and causes the tray LeeelMQlasiéhRYhRed he cam fol | over (15) to return

to the posig sasgidi €no he tray (1) when t 02éds 1 er
(3) noves downwar ds frnwl m storage section (2). :
3. An el ectronic co ‘Mg appaéatus in whi ch the tray
storing and feedi ng apparatus according to claim11 is incorporated.

25 4. A b bonder - conpri'si ng, a first tray storin
and feedingjébﬁ%Fhﬁﬁygquﬁqﬁﬁ gggng u&&t and transferring theysame tog
2 a first tray storing unit (56a) where trays )
acconmodat i iy ERFGRAIRG RS ¥k | A of 0B BrapsEeErsRgr agtray whachn
accurul at ed st ate, _ - a second tray storing unit (56b) for storing
enpty 5 th@ss baem efRicied A the chip loadingsposibijonatei hef secpali ng
out a lowernost tray inthe first tray storing unit (56a) and
transf erri ngFnaje storingitnit andhsporbadi Woe psahei SnofsBelowndnf the
transferring a tray whi ch has been enptied at the chip | oading
position5 1GeddR’) tmay eteewpdinity storing unit (56b) and storing the
sanme frombelow in the second tray storing unit (56b); a second
tray storing and feeeBcundippaaytsisoriwd uaimdgfeeding appaaathsr dntilaging
storing unit (56c) where trays -
a third tray storing unit where trays accommodating IC
chips on which a bump has been formed are stored,
a fourth tray storing unit for storing empty trays in
10 .a stack, and
a second tray carrier for taking out a lowermost tray
in the fourth tray storing unit and transferring the same to
a chip unloading position, and for transferring a tray at
the chip unloading position which has been filled with IC
15 chips with a bump formed thereon to the third tray storing
unit and storing the same from below in the third tray
storing unit;
a transfer head which picks up an IC chip before
formation of bumps from the tray located at the chip loading
20 position, transfers the same onto a bonding stage, picks up
an IC chip on which a bump has been formed on the bonding
stage,;ahdntfahsférs'the same onto a tray located at the
chip unloadiné-position; and
a bump forming unit for forming a bump on an IC chip

25 positioned on the bonding stage,

the first and second tray storing and feeding
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accomodating | C chips on which a bunp has been fornmed are 15 stored,

a fourth tr%y storlng unit (56d) for storing enpty trays in a stack,
and ¥4Wecond tray carrier for taking out a | ower nBPET/IPOY2654
in the fourth tray storing unit (56d) and éransferring the 20 sane to a
chip unl oadi ng position (54), and for trafl ferring atray at the chip -
unl oadi ng position (54) which has been filled wth IC chips with a
bunp for ned dgieieatusdes theifidi tle trayt 56¥rsher aR@ Waleld i Gm?e(é)ppiﬁﬂatﬁi@“ ng
the sane frombelow in the third tray storing unit (56c) a
transfer. heatdid@rtPi€kang up an | C chip before formati on of bunps
fromthe tray |ocated at the chip | oading

27 position (53), transferring the sane onto a bondi ng stage (51),
pi cking up an I C chip on which a bunp has been forned on t he bondi ng
stage, and transferring the sane onto a tray | ocated at the chip

unl oadi ng position (54); and 5 a bunp formng unit (52) for formng
a bunmp on an IC chip positioned on the bonding stage (51),

the first and second tray storing and feeding appar at uses being the
tray storing and feedi ng apparatus according to claim1.
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