: CH PS BACKGROUND OF THE I NVENTION 1. Field of the I

" ;e3ewrsuFu’ RwewTwt: 19 S E P 2002 - , - ELECTRONI C COVPONENT CHI P FEEDER

AND MANUFACTURI NG METHOD OF ELECTRONI C DEVI CES USI Nwwmmmﬂmﬂwml COMPONENT

pr esent

i nvention relates to an el ectronic conponent chip feederissiedr feedi ng

el ectroni c conponent chips to a case substrate or a-printed circuit board
to be placed -with el ectronic conponents, and nore specifically rel ates
to an el ectronic conponent chip feeder equipped with a systenifBQSEPé Zing
the surfaces of electrodes formed on the outer surfaces of electronic

conponent chips. The present invention_ also relates Mmm uring

net hod of el ectroni c devices by feedTnb el ectronic cmmmﬂwmﬁmn‘ Ls to a
case substrate or by feeding el ectronic conponents as figjgsfed products to
a printed board, etc., and nore specifically, it relates to a nmanufacturing

met hod of B ERIN i COMBONIMGS ¢iED UshMBER &&@mmm@@@afﬁetﬁmﬁ@bem
surfaces of electronic conpaonents in manufacturing steps thereof

addi tion, inELBCYRONECI DEVAtESNUSIRG EEMTRONGC! COMEONENTO QHIHS chl p
signifies not only a part or a conponent of an electronic conmponent as a
finished product but also an el ectronic conponent as a finished product. In

the presgRbrERYERD! 88 ThBe1khGERrIBNect roni c device” also
1. Field of the Invention

The present invention relates to an electronic
component chip feeder for feeding electronic component chips
to a case substrate or a printed circuit board to be placed .-
with electronic components, and more specifically, it
relates to an electronic component chip feeder equipped with
a system for cleaning the surfaces of electrodes formed on
the outer surfaces of electronic component chips.

The present invention also relates to a manufacturing
method of electronic devices by feeding electronic component
chips to a case substrate or by feeding electronic
components as finished products to a printed board, etc.,
and more specifically, it relates to a manufacturing method
of electronic devices including a cleaning step of the outer
surfaces of electronic components in manufacturing steps
thereof.

In addition, in this specification, the term
"electronic component chip" signifies not only a part or a
component of an electronic component as a finished product
but also an electronic component as a finished product. 1In

the present invention, the term "electronic device" also



1 9 SEP 2002 - 2 signifies not only the one generally called "electronic
conponent” but also a conbination of such el ectronic conponents having a
. specified function. 2. Description of the Related Art Hitherto, - an
el ectroni c conponent chip feeder has been used for nmounting electronic
conponent chips on a printed circuit board or for nounting el enents form ng
el ectroni c conponent chips on a case substrate. Referring to Fig] § PN
conventional electronic conponent feeder will be generally descr % g. %%
el ectroni c conponent feeder 51 conprises a hopper 52, a buffer portion 53,
and a chute portion 54. The hopper 52 $as a vol une capabl e of accommodati ng
numer ous el ectroni ¢ conponent chips with a supplying inlet 52a for
el ectroni ¢ conponent chigs formed in the upper portion_thereof. In the
bot t om efgRifife Reppaplyothg 8P§cE§P§€aAEYI€P1§§9 f'&degtIomdSyi ng
el ectroni c_conponeni chi ps one bﬁaone i,s fornmed. A ar ge nynber of

|
el ect r orFAMROABBRenPUELRLECsRpFPMEANALLEAgRE FUCh, SIEFETOMAS et 52a at

randomis stored,in er 52 is formed to be vibrated

t he _hopper 52..Tpe ho
by conneSPTREPENGFLPAYERY BoTPEELEAS §H8%Ef°?ﬁereto to thereby vibrate the
hopper 5§'SOD%Qé£iS£E§br§EingogEQ?%gh i,ps are discharged one at a tine
: e .

fromthe di scharge-ou 5 he "ot'her hand, a pipe 55 is connected to

the disch 52 L 56155 f LRI 2002 - 3
e di schar gﬁ%ﬁéﬁf' o Jffc@i‘@ﬁlé cot sﬁgﬁ‘%h%ﬁg% 88edet Ha® pebn:

di scharge ou of the hopper 52 to ute portion 54-side: The

cross-segsbQ@nNr8f hBEnRiRG edettrbfibecompadnentPenipst @bl @ PHintednsferring
the one el ectronic conponent chip. A sucking device (not shown) is

connect editeulitebbapai d¢ @brt MeupttpagSelemeniter Eoyming electdlordio oni c
conponent chips toward the top of the pipe 55 by sucking. The pipe 55 is
formed ofompenbntfehipsr bnoa Basendubbéralet.e portion 54. That is, the
buffer portion 53 is equipped so as to align supplied electronic conponents
to enabl e thekeferfing totRigonii aat convenyionasd elepetsenipgs a length to
sonme extent, so-that plural electronic conmponent chips supplied to the pipe
55 from €ABPABEPEr f82derewildnbregrBgrad lyhdesraibesorti on 54 side at
constant spaces inh a manper that el ectroni c conponent chigs in front of the
pi pe are pushHdl BYeEFERREGNTRMERNPBRhehEeERT p21i ROMRELFES 2agPPRETpA<Lsi ng
t hrough th i.pe-55. on_t ot her _hand, the_chute_portipn 54 is faqrnmed of
the top ﬁOEPESEIOPOFﬁéOB! 82’53," s8 Fﬁ&tteaﬁogﬁ‘é‘&nels ctr eci'&?rﬁﬁfng’rﬁ chi ps
are takep,Qul 9BfuRk Bababie’ b MaRcbMhodAE 1YY ntm r¥us! 19 oM

component chips with a supplying inlet 52a for electronic

component chips formed in the upper portion thereof. 1In the

bottom end of the hopper 52, a discharge outlet 52b for

discharging electronic component chips one by one is formed.

A large number of electronic component chips supplied

through the supplying inlet 52a at random is stored in the

hopper 52. The hopper 52 is formed to be vibrated by

connecting a vibrating source (not shown) thereto to thereby

vibrate the hopper 52 so that electronic component chips are

discharged one at a time from the discharge outlet 52b.

On the other hand, a pipe 55 is connected to the

discharge outlet 52b. The pipe 55 extends from the



In the conventional electronic conponent chip feeder 51, nunerous
el ectroni ¢ conponent chips supplied into the hopper 52 at random are fed
.one at atine to the discharge outlet 52b colliding with one another in the
hopper 52 by the applied vibration, as described above. Since the buffer
1 9 SEP 2002 portion 53 is forned of the pipe 55 having a length to sone
extent, front and rear electronic conponent chips collide with ej h @%ﬂﬁa]
during passing through the pipe 55. Accordingly, there has been %bﬁ
in which by friction between the el ectrodes forned on the outer surfaces of
el ectroni ¢ conponent chips, the surfébé of a solder layer or a Sn |ayer
formed on an el ectrode for pronoting solderability is oxidized to be black

that solderability.i ..That i hown in Fig.. 8

o1 cct r o= EBRRAR: RITAEY &30, Ay thE MPRESR. (4% FHS aSRF GERGHE S pr i nt od

i rcuit board 64.ytilizing the hott f f, out todes, 62 and

63 of 1 nBOBracty o BioBimoni L TRYLSt & e Hoflie BF LErFacRS o the
t | egt 2 . .4 idd ' to b

Ceduced. eBoRTEFY FRAAPLS Ao Mt B o e St e e

t he nDrecPﬁggggﬁt éﬁﬁﬁﬂdingly, the area of an electrode formed on the outer
surface o n el ectronic conponent chip is becom ng close to that of dust

or shavings paogiyeRdngYydedlitesi@dt ehowhy Glseeomidcte P chips with
one anot her, Thereforé&, when dust or shavings stick to the surfaces of

el ectrodeppstide of it lpipe F5 adedlérely cordacteOnslestPoRie t o decrease
due to reduced sol derability. 1 9 SEP 2002 - 5 SUMVARY OF THE | NVENTI ON
component chips toward the top of the pipe 55 by sucking.
The pipe 55 is formed of the buffer portion 53 and the chute
portion 54. That is, the buffer portion 53 is equipped so
as to align supplied electronic components to enable them to
feed with constant timing. The pipe 55 has a length to some
extent, so ‘that plural electronic component chips—supplied
to the pipe 55 from the hopper 52 are transferred to the
chute portion 54 side at constant spaces in a manner that
electronic component chips in front of the pipe are pushed
by electronic component chips in the rear during passing
through the pipe 55. On the other hand, the chute portion
54 is formed of the top portion of the pipe 55, so that
aligned electronic component chips are taken out one at a
time from a top opening 55a of the pipe 55.
In the conventional electronic component chip feeder 51,
numerous electronic component chips supplied into the hopper
52 at random are fed one at a time to the discharge outlet

52b colliding with one another in the hopper 52 by the

applied vibration, as described above. Since the buffer



It is an object of the present invention to provide an el ectronic conponent
chip feeder for enabling to feed el ectronic conponent chips in which the
surface of the electrode thereof is naintain to be clean during feeding

el ectroni c conponent chips, so that the reliability of electrical
connections is excellent even when the mniaturizing thereof is pronoted,
by sol ving the abovedescri bed probl em of the conventional electronic
conponent chip feeder. Another object of the invention is to provide a

manuf acturi ng met hod of el ectronic devices usi-ng el ectroni ¢ conponent &ﬁliﬁ’

bei ng excel | ezt gphg rellablllty of electrical connections. In accordance
with one aspect of thep s & RrmieqV g n, an el ectroni c conponent chip
feeder for fe@&tﬁgtglg % gnlc conponehﬁ €chipe sgnﬂg ses a supplylng system
for supplylnq”a pIuraI| é n@lrﬁéf(%? conponent cl BS finlafgg gned

rel ationshi p; @g devi ce @ﬁp ternedla?e poPt Femeof
t he suppl yi ng systen1for Sre nuyg: sguter surf es tqhipﬁeggi nic
conponent chi ps. Afcohe;j & entl §§€p¢%mng gRY $EM My Cconpri-se&
hopper into ph .%ch a Iarge emﬁ ng £ Lonic conpon nPléhlﬁs i s supplied;
a buffer port| 8': t he hopper 9 Etrrafa-f "d? el ectronic
conmponent CRjghg,,i N an aI i gne he Flgec&xlgd:é 2002 - reI iWdHigtt 5y, and a
chute portion c&ﬁﬁé@bﬂdct Ee rear stage%ﬁfQHdemsﬁ ortion HBr f eedi ng
el ectronic §9n§o%ent ChIpS 0 §Ptachggg gd wher ei n t qytamms@quevice
may be di spose fer portion ﬁdsﬂhﬁagau %ortlon e

i nventi on, &tdlqi ani ng deV| ce iy are ﬂé}}’é wth a grl dFﬁQdd_ev_y_ f for
grindi ng outer su dfs %I gtronlc conmpo fﬂn[pfod t he invent %

the grindi g dayj, 8§ may conprise2&a &brbélﬁgab It and a drifd ng source f or
driving the abrasi Q-belt. In the i nvention; %& EPethagnig ﬁonponent chip
feeder may furtmgy conprise a conveyor belt for conveying é §€@bmmng
conmponent chi ps, &% @i At BhogyN eyor belt may serve as well as the

abr asi ve Hélsolu@rgge i nvention, ~Ph&ligleapi gg gZVIce nmay be-provided with a
washing d V|ce for ma§ﬂlﬁéeougga urfaces of e SFFﬁnnicc 8gpgnent chi ps by
a washi ng°PREdi 64 &; pecor dance mntﬁ afodhes ggpect of the p 8Rent 63

i nventi ong, @ met hodl “Pmmﬁ@q; %l? el ectroni ¢ Béimtea ‘? el ectronic
conponent cﬁﬂﬁs&x) |§fs t he steps Sﬁqﬁd¢@g1 éﬁﬁirallty 1%l ectronic
corrponentth S in an & ectirehal |%nsh|p, and C o rfaces of
the el ectr nP tcnnpgg & chlps Int Pﬁﬂentlg@ the step of sﬁ%ﬁlying a
pl ural i tyxﬂj eldect ronl C n%nﬂm g@éé)s nay conpr i s€°WRvest eggngf

el
’ 8olderapjj i, SCtrodes ¢, and 63
are
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19 S E P 2002 supplying a plurality of electronic conponent chips by a
hopper; transferring~a plurality of electronic conponent chips by a buffer
-portion; and feeding a plurality of electronic conponent chips one at a
time by a chute portion disposed in the rear stage of the buffer portion,
and wherein the step of cleaning outer surfaces of the electronic conponent
chi ps may be provi ded between the step of transferring a pIuraI (FFZWZ
el ectroni c conponent chips by a buffer portion and the step of ing a
plurality of electronic conmponent chips by a chute portion. In the
I nvention, the step of cleaning outel suirfaces of the el ectronic conponent
chi ps may conprise a process of grinding outer surfaces of electronic
conponent___chi In the_invention, the process of grinding outer surfaces
of eIectﬁHHM@BEOPEoﬁgﬁtI@NFH?IP§y be carried out with an abrasive belt and
a driving sougce,for_drj rasive t he nventlgg t he step

of Lransferr;ﬁb ésp?grl$3$9 FE?tPBﬁFEngfﬁﬂgﬁBﬁ?°8hFBsPﬁﬁyl hBPOVIdgd

the traatrlrs?lsﬁﬁefrﬁé'lﬁgr:?'e“ﬁtsyeg‘r& shiRs f\%gld:quﬁt ot %ﬂ&?ﬁ%@ﬁrg in the

i nventi O@le‘ctﬂ?oﬁ?ﬁpcghnp%h%i@' ?:‘ihg‘ét §h %er ?.Jf%c"é SF Yy ¢ conponent
aces of e

chi ps may be washi ng outer ectronlc conponent

chi ps USb'i@c%rodla %h%rEoE %QOﬁu%ta%smd‘%é 'dlléadr difilg Weddilyl! ON OF THE
DRAW NGS F IS a perspective view for illustrating a cleanlng devi ce
aCCOfd'n@lb@t%&nﬂﬁbﬁémﬁﬁhanfchh@sgr%%ﬁ&mat the reliability of

electrical connections is excellent even when the

miniaturizing thereof is promoted, by solving the above-

described problem of the conventional electronic component

chip feeder.

Another object of the invention is to provide a
manufacturing method of electronic devices using eiectronic
component chips being excellent in the reliability of
electrical connections. )

In accordance with one aspect of the present invention,
an electronic component chip feeder for feeding electronic
component chips comprises a supplying system for supplying a
plurality of electronic component chips in an aligned
relationship; and a cleaning device disposed in an
intermediate portion of the supplying system for cleaning
the outer surfaces of the electronic component chips.

In the invention, the supplying system may comprise a
hopper into which a large number of electronic component

chips is supplied; a buffer portion connected to the hopper

for transferring electronic component chips in an aligned



~invention; Fig. 1Bis a schematic sectional view along the line A A of Fig.

|A;, Fig. 2 is a schematic block diagramfor illustrating an electronic
- conmponent chip feeder according to the first enbodi nent of the present
invention; Fig. 3-is a perspective view for illustrating a nodified

cl eaning device in the electronic conponent chip feeder according to the
first enbodinent; Fig. 4 is a schematic bl ock di agram for iIIusigfﬁépqﬁ an
el ectroni c conponent chip feeder according to another enbodi nent “0Ot-'t @
present invention; Fig. 5 is a schematic bl ock di agram show ng an

el ectroni ¢ conponent chip feeder according to still another enbodi nent of
the present invention; Fig. 6 is a perspective view for illustrating a
modi fi ed el ectronic conponent chip feeder according to the third enbodi ment
i n whi ch relatiansiimordnd FetGhte (PREEIN Snnerted R the X8kt ronic

conponent chip is increased by usjing a nggnet; )
stage of the buffer portion for feeding electronic component

chips one at a time, and wherein the cleaning device may be
disposed between the buffer portion and the chute portion.

In the invention, the cleaning device may be provided
with a grinding device for grinding outer surfaces of
electronic component chips.

In the invention, the grinding device may comprise an
abrasive belt and a driving source for driving the abrasive
belt.

In the invention, an electronic component chip feeder
may further comprise a conveyor belt for conveying
electronic component chips, wherein the conveyor belt may
serve as well as the abrasive belt. )

In the invention, the cleaning device may be provided
with a washing device for washing outer surfaces of
electronic component chips by a washing liquid.

In accordance with another aspect of the present
invention, a method for manufacturing electronic devices
using electronic component chips comprises the steps of
supplying a plurality of electronic component chips in an
aligned relationship; and cleaning outer surfaces of the
electronic component chips.

In the invention, the step of supplying a plurality of

electronic component chips may comprise the steps of



19 SEP 2002 g _Fig. 7is a schematic block diagramfor illustrating a
conventional electronic conponent chip feeder; and Fig. 8 is a perspective
- view showi ng a process of nounting the el ectronic conponent chip on a
printed circuit board in a conventional practice. DESCRI PTION OF THE
PREFERRED EMBODI MENTS Referring now to the drawi ngs, the present invention

wll be further specifically described with illustration of unl1gm¥pgu
enbodi ments according to the present invention. Fig. 2 is a schematl [glock
diagramfor illustrating an el ectronic-conponent chip feeder according to
an enbodi rent of the present i nvention! The el ectronic conmponent chip
feeder 1 conprises a hopper 2, an aligning portion 3 connected to the
hopper 2, a buffer portion 4, a cleaningngevice 5, and a,chute portion 6.

The hoppBPRLYHRY o RIWER}BRY cO£oRPBRERPNERI FORRBREYENGhiPS by a
hopper; transferring-a plurality of electronic component
chips by a buffer portion; and feeding a plurality of
electronic component chips one at a time by a chute portion
disposed in the rear stage of the buffer portion, and
wherein the step of cleaning outer surfaces of the
electronic component chips may be provided between the step
of transferring a plurality of electronic component chips by
a buffer portion and the step of feeding a plurality of
electronic component chips by a chute portion.

In the invention, the step of cleaning outer surfaces
of the electronic component chips may comprise a p;ocess of
grinding outer surfaces of electronic component chips.

In the invention, the process of grinding outer
surfaces of electronic component chips may be carried out
with an abrasive belt and a driving source for driving the
abrasive belt.

In the invention, the step of transferring a plurality
of electronic component chips may be provided with a
transferring belt for transferring electronic component
chips and the transferring belt may serve as well as the
abrasive belt.

In the invention, the step of cleaning outer surfaces
of the electronic component chips may be performed by

washing outer surfaces of electronic component chips using a



inlet 2a disposed on the top portion thereof for supplying numerous
el ectroni c conponent chips therefromat random The hopper 2 has a vol une
. capabl e of accommopdating a | arge nunber of el ectronic conponent chips just
as does this type of conventional electronic conmponent chip feeder. In the
bottom portion of the hopper 2, a discharge outlet 2b is forned. The
di scharge outlet 2b has a size and shape enabling one el ectronig¢gc fent
chip to be discharged. 19 SEP 2002 - io The hopper 2 is connecte 0 a
vi brating source (not shown), so that gunerous el ectroni c conponent chi ps
therein are transferred toward the drstharge outlet 2b by applied
vi bration. The discharge outlet 2b is connected to a pipe 7. This pipe 7
extends toward the chyte portion 6 fromthe discharge outlet 2b of the
hopper & %“%igéq?las formed so as to enable one el ectroni c conmponent
chip to pass through the pipe 7. In the vicinity of the pipe 7 connected to
the di scharge outlet 2b, the aligning portion 3 is fornmed. That is,

eIectrog%gﬁﬁggBﬁﬁgﬂ%gﬁgbﬁag?ﬁgﬁbi5§Ahﬁﬁgbthe hopper 2 enter the pipe 7 and

are ali dirrection of the pipe 7 during passing
t hrough t he § gni rfi ‘Lhe,pLpe : « goLtion 4 is
formed-in t hzij‘ir(ghrﬁgtg%eé oﬁgf%%egﬁ‘gﬁi Kgbgoftzro%'ﬂ%‘.lg}!%gte%gsbéf fer portion
4, el ectgPBafiAQTREVERE GBLBEdiRg! ke BnPemboditentad¥ &heePricpeaird the top
of the pipe 7 by transferring nmeans (not shown). The transferring velocity
of el ect ippeAtgonponent chips is selected in accordance with the picking
out velocity of electronic conponent chips fromthe chute portion 6. As for
this transferridgqg, 1B ilevacechemasiicksegtébnalr view adopgnehe dhnpsakromt he
top of the pipe 7 or a transferring apparatus such as a transfer belt may
be used.AAbfeFmngti ¥BLy, the pipe 7 may be inclined downwardly toward 19
S EP 2002 - 11 the top of the pipe 7 to transfer electronic conponent
chips. In thefbaff2ripontsehematircblegki diagrpBnéar dhlpstragidgemned from
the aligning portion 3 in an aligned rel ationshi,p are transferred by being
t ouched BY¥SFEEAR1IGnEORROREBLe ChidnifeedS T FFEATIdMFGH LW TddaH ant  spaces
accordin o.the adjus nt _of the .above-.nentioned transferring velocity.
EnbgaamEpinPE thR h ’

Ther ef or gipep : ﬁpgﬁgﬁﬁnéhﬂﬁge A picked out fromthe chute
portion one by. ne3mﬁ§hacﬁgg§§35&%bg]Ogewl@8%h?1iﬁ?£rﬁkﬁg§tgf the buffer

portion 4, a cTéant ng dev Ich'i's a“distinctive ure of this

enbod! Mefbas k3 ehORTREnInbBYARE finf cHd Wildtitdollid Renfloidl Gyl ce 5

will be now descri h reference to Figs. 1A and 1B. The cl eaning

device SreafBEi 888o2dSnagetd Wnleh 87 sAP ¥nibydEin@hti;0r med on the top portion
f I

thereof. A pair of rollérs 9 and 10 are arranged inside the case 8. An

endl ess belt Rigls4epsrai seHemphotit bheckodliegraf fod illustrating an
electronic component chip feeder according to another
embodiment of the present invention;

Fig. 5 is a schematic block diagram showing an
electronic component chip feeder according to still another
embodiment of the present invention;

Fig. 6 is a perspective view for illustrating a
modified electronic component chip feeder according to the
third embodiment in which a friction force between the
conveyor belt and the electronic component chip is increased

by using a magnet;



The center axis 10a of the roller 10 extends outside of the case 8 and a
rotary-driving source (not shown) is connected thereto. Therefore, the
.center axis 10a and the roller 10 are driven in the direction indicated by
the arrow in the drawing by driving the rotary-driving source. Accordingly,
the roller 9 connected to the roller 10 through the endless belt 11 is
driven in the direction indicated by the arrowin the drawing. 19 3& B0E p
2002 - 12 As the rotary-driving source connected to the center axis 10a, a
notor utilizing electricity or air nmay be used, alternatively, a
reci procating driving source may be Tséd,” to which a converting nmechani sm
for converting a reciprocating driving force to a rotary-driving force is
connected. Furthernore, a driving force for, use in a nmpunter for nounting
el ectroni ¢ cofp8medt 18nRpECHRAMALAS logk, HAg Br ML YYSAIRLIRG the ot her
hand, a washing.iquid_12 is stored in the |lower_part of the roller 10. The
endl ess G@RVeRtions R GGMPIREH TR (EREASS \#i%e moving ar ound

h f.th | | Q. In.th . 8a_ | h i
of the case BF BheSubdi BePRESEBFhaY Ly (LSRRI B AR @l the

endl ess Rghaeiagg%%%é&f @&%ﬁsﬂqﬁe#@g%t&ﬁ Sa;ﬁfﬁ/t%@ecf?%\?{tsurface

of the endless 't 1 s exposed so a 0 pro e sli romthe aperture

8a upwar @ourdidt 4 o St régtﬁégarcﬂler 9 and the thickness of the
endl ess belt 11 are selected so that the outer surface of the endl ess belt

is slightly exposed fromthe aperture 8a upwardly. On the other hand, in
the pipe 7, an aperture 7a is fornmed in the opposed position to the

above- me DESORIPTHON tOF erHin KRERERREY .EMBOIMEWTS N Fig. | A inside the pipe
7, plural 1 9 SEP 2002 - 13 electronic conponent chips 13 are
transferred i Refeerliaggnbwditowalthe deamiiongsqf thee prigeent iinwentalomgned
relationship. In the enbodi nent, nonolithic capacitors are used as the

el ect r onwildohsorfarnthen mpemifigalie deseribed withpbhlwstoatpon3ot
external el ectrodes 13b and 13c are fornmed so as to cover end surfaces
opposi ng "Wddihidad emodinents ARFAFAING 5 ctRe RPELSINBOEVERLIAR- ext er nal
el ectrodes thereon, The external .electrqdes 13b and 13¢c are forned so as to
Cover not onl ¥ i8nd Zsdft AcES RIS Slas ke At am 1 HASHACHRS A aces

hip procasst i SSEdE GRS Gt SEES AP withn cOfda Phdne 0" °
touched wgd i ddeHt fnJ%H%%gH;on1surface of the ceram c- sintered body
Iﬁ%gﬁéxterngl el'ectro

13a to which de 13b or the external el ectrode 13c

extends (ref erhed eli@ciontie RHpdnEd: YEg ROt By fase" s bel ow) .
That is, the outer surface of the endl ess belt 11 slides on the external

el ect r odendpperom sl mqﬂﬂqu&bcyi&h eRcomreSreertal tige eﬁépﬁdﬁ bptgom
surface by the washing liquid stuck to the outer surface of the endl ess
belt 11. buffer portion 4, a cleaning device 5, and a chute portion 6.
The hopper 2 has an electronic component chip supplying
inlet 2a disposed on the top portion thereof for supplying
numerous electronic component chips therefrom at random.
The hopper 2 has a volume capable of accommodating a large
number of electronic component chips just as does this type
of conventional electronic component chip feeder. In the
bottom portion of the hopper 2, a discharge outlet 2b is

formed. The discharge outlet 2b has a size and shape

enabling one electronic component chip to be discharged.



Returning to Fig. 2, electronic conponent chips are conveyed to the chute
portion 6 after being cleaned by the above-nentioned cleaning device 5. In
.the chute portion 6, the el ectronic conponent chips are fed one at a tine
at a 1 9 SEP 2002 - 14 velocity according to a requirenent for
mounting the el ectronic conponent chips on a printed circuit bﬁﬁfgﬂ’ﬁﬁﬁ' In
this enbodi nent, since the cleaning device 5 is arranged betwe e ffer
portion 4 and the chute portion 6, the external electrode bottomsurface is
cl eaned in the cleaning device 5. Thaa is, during passing through the
hopper 2, the aligning portion 3, and Pha buffer portion 4, the electronic
conponent chips are collided with one anther so that the surfaces of the
external electrodes 13b and 13c are oxidi zed o be, black by friction, or
the exterior "é\?rg‘é’(%%erofz t4fe %ﬁmgéﬁ‘%(ﬁ roRAYNg APEGR BSE be

cont am nat ed by adhesion of shavings produced b coltishons, r duyst, etc.

rovever ST St e R tEoRi g stampaaen te.leﬁi*eﬁﬁﬁa;f\o the
3 1 i

oF eant noitR drandted s RUFER oL TLISR e Buflle (28 BUCaPEIRKE”) 1" 1 N°

nount ed inted circuit board, they can be securely joined by
solderiﬁgpg%gE%%pTorth utilizing the cleaned external electrode bottom

surfaces. Theiff JiScREH Yt dO ztﬂﬂ% LEILEEN 4 e papé apl e cEH?Q' y of

el ectroni ¢ conponent chi'ps being excellent 1n the reliability of electrical
connect ipise tP éxPendd c€oward Uthe hORtite poELicéANeberamhtREcdivthlrfegh
stability. As the washing liquid 12 is used for cleaning of the 9 SEP
2002 - ldutbet t2bn cfirflke choppéhe2 extBhaapipéelt isdEommedesor abedoabove, an
appropriate washing.liquid nay be used as long as it can cl ean the external
el ectr ocesalilBd emel dBectronic geomposehtyechipatdngasar gbrooght thety such as
et hanol, acetone is preferable to be used. That is, when the electronic
conponerPip®i p- i sInivhe |yi¢onkeyl o Bherphped? ctennectedatd, thec. by

sol dering, using of a highly volatile gleaning.agent.enables it to inprove
the rel i %bFFhaTgeronrbet r2kal thenmbignbng BPTtiaR PeifcforBBduseThAE

washing |iquid has been dried when it is 'o'neg g so¥ger'n . I n_addition,

a dryi ng-Be P L THER m?%rg%gfedc”hm reupBLicd; Ben, th?&f@ssn?ng device

endl ess BEFEE THEPLPE 7 Bt CaPB! S1EGRRY 1+ PeaTORBIE I RRY 1< br of er abl e
: . . " hi

| quid 3TEnGr1n 36 e PlbeFaFTha THaRE RR EnEORER e aLiBRIMEY I Tea

during begbpgiéh gontact with the external electrodes 13b and 13c. As such
material's, cloth, paper, felt, etc. in which nunerous fibers are entangled

wi th one anothertifé@pitfe b7 PR buffer portion 4 is formed in the
rear stage of the aligning portion 3. 1In the buffer portion
4, electronic component chips in the pipe 7 are transferred
toward the top of the pipe 7 by transferring means (not
shown). The transferring velocity of electronic component
chips is selected in accordance with the picking out
velocity of electronic component chips from the chute
portion 6. As for this transferring, a device for sucking
electronic component chips from the top of the pipe 7 or a
transferring apparatus such as a transfer belt may be used.

Alternatively, the pipe 7 may be inclined downwardly toward



Since the contacting area between the external electrodes 13b and 13c of
the el ectronic conponent chip 13 and the endl ess belt 11 is determ ned by
.the roller 9, it is preferable to use the roller 9 having a | arge di aneter
as nmuch as possi bl e. 1 9 SEP 2D02 - 16 As the cleaning device 5 in the
first enbodi nent, the cleaning device 5 applying the washing Iiﬂy%gpﬁﬁ IS
descri bed; however, it is not limted to the one using a washing lI'rquid and
it my be of a structure in which surfaces of the external electrodes are
ground. Fig. 3 is a perspective view showi ng a cleaning device according to
a nodified enbodinment. In a cleaning ice 14, a grinding portion 15, a
washi ng portion 16, and a flux-coating portion 17 are arranged in the

direction fromthe upstreamtoward the_| owe rt of the pipe. 7. The
ori ndi ngthr EPBnOtsthasPAPEade oSS RBEAET PUSHETERNEy CRRERIERS ChiPSs of

ot st or o CREpHRFIEE PEFEGPS 4naSkROERARAC, ChlpobaRe ShAFEY,  aned i the
he. enal SEETREFFEea” RoBl 2Rk &) SBhankr pREoft 2 4R BRRIIGRR T '

el ect r odgg, 4#0onRH 1136 e Rahbrkaveleny! BeiRy! eoiRhedl 8t adat L3 and 13c.

As such an abrasive belt, an endless W th sandpaper |am nated on the
surface Eaﬁkeeiecﬁﬁoﬁﬂ€|ééﬁgBﬁbhthhEpﬁnoﬁbhﬁsb&ﬁs%ﬂﬂk'%@a@%sthe surface
thereof, or the like is used. For exanple, an abrasive belt may be forned
by a met hedoirdinki €6 &henhdjupeweat oifsphesaBove-mentlivaed is stored in the
case 15a to immerse the endless belt into the abrasive which is applied to
t he out etransffereialy vedoertless Therreforel @l8cErBnic¢0Zompbrientbove t he
grinding portion 15, an aperture on the bottom surface of the pipe 7 is

al so forabdpat canebeopickgdnoutg fpom the cbutkaportinni onet by ong ess belt

i s exposed. Accordingly, the bottomsurfaces of the external electrodes 13b
and 13c ¥Wi&hgrens§apy THAB1ABrasi ve belt so that oxide coating is removed by
grindi ng when_t he bottom surfaces of the _external ,el ectrodes 13h and 13c

are oxidized 1® bRepresk. stpaewPEethe PYLEgrsPartienot s j8sFLeRBERIt 0 t he
bot t f f th t [, el, ,0d 13b d_13c. | d.
Fowevor . URIARS: fla YPAGH 45 BoPtetines Ve SeARUTENGs H045 FBRCGLMERTTG ar e
d d. T f ; i i 6 . i t f
Phe ot niendsReR-on ThE° gbREl el BRtloRRrsOdly chitl ERabll e Beld®h 5 20 ©

Wi P
i denticallyf A I N i 5+sh i Nqki laglhat is, it
has the %égé %EF§@X$F%%°?E§eaa§ﬁ??gQF?%EF %th?sggggFeég %ﬁgré ore, the

bot t om sghkaedeadfinlgh@eiter B@boﬁ?&ﬁbbﬁd @schdle 8n¢itdC adf alpledteirecigaoni ¢
conmponent chip 13 are washed in the washing portion 16 so that shavings
produced fbymgd @i nheateps poutdoy thereed .t har phiemolfo rollderst [9e amal t om
surfaces of the external electrodes 13b and 13c. On the other hand, the

f | ux- coafliongreoariramged iinsfidenrtdie caslee 8r.eafnseagdesis tbled talldvdsnenti oned
washi ng portion 16 in the cleaning device 14 shown in Fig. 3. The

f | ux- coaEMtFagoed apour ithe gedidiexrs 9y andrAdd with the

The center axis 10a of the roller 10 extends outside of
the case 8 and a rotary-driving source (not shown) is
connected thereto. Therefore, the center axis 10a and the
roller 10 are driven in the direction indicated by the arrow
in the drawing by driving the rotary-driving source.
Accordingly, the roller 9 connected to the roller 10 through
the endless belt 11 is driven in the direction indicated by

the arrow in the drawing.



19 S E P 2002 - 18 cleaning device 5 showm in Fig. 1 except for flux
stored therein instead of the washing liquid 12. Above the fluxcoating
. portion 17, an aperture on the bottom surface of the pipe 7 is also forned
at the corresponding position to that of the aperture in the top of the
case 17a. Thereby, flux is coated on the bottom surfaces of the external
el ectrodes 13b and 13c of the electronic conponent chip 13. In this
nmodi fi ed embodi ment, since flux is coated on the bottom surfaced Jo5ER 2062
external electrodes 13b and 13c in the flux-coating portion 17 just after
they are cleaned in the grinding porTi%% 15 and the washing portion 16 as
descri bed above, flux can be securely coated on the cleaned bottom surfaces

of the external e]ectrodes 13b and-13c, resultin% in effectively better
i nprovement oP8t KBer EPFAEY ALy Veng; BPHIRE GOPPRGTES &eor ithe ceRt&diti on,

th i ndi ti 15, the washi ti 16 d the flyx- t]

por t 1 on E¥18r d g &n g0 Wrtdd 34 EhS o Ik P Ai M S Rber, a11
th ti . | . For. [ [

b 1 or el LGB VA g AR TRSARN £ A Rerse o 3R ofihTe o
may be T LTeR j¥h ANlobne (rﬁx'ggﬂfe{}%\g%gjsﬂ ool odx}bﬁ}?irx{de%l“ ar, when only the

oxi de-coati ng l'ayer produce ace of the external electrode by

friction : IS4 j s , I HH tigon 15 nmay
be. used. TeoHE RGeS R e e L 2 or e

of only tnfcbedtoatriviad Hedindrd) W/ drifding SForde MO ipned

oxi de-coating | ayer can be renoved and solder wetting property can be
i nprovedmaainted flor aeAaintifigolelldobtrdmid onponenta@dicigs g ampirinted

solderability. Fig. 4 is a schematic block diagramfor illustrating an
el ect r onboaguhmayeite citiil ifzeeder according to another embodi ment of the
present invention.
On the other hand, a washing liquid 12 is stored in the
lower part of the roller 10. The endless belt 11 is
immersed into the washing liquid 12 while moving around the
outer surface of the roller 10. -
In the aperture 8a in the upper portion of the case 8,
the device is formed so that the outer surface of the
endless belt is exposed in the aperture 8a. In this case,
the outer surface of the endless belt is exposed so as to
protrude slightly from the aperture 8a upwardly. That is,
the diameter of the roller 9 and the thickness of the
endless belt 11 are selected so that the outer surface of
the endless belt is slightly exposed from the aperture 8a
upwardly.
On the other hand, in the pipe 7, an aperture 7a is
formed in the opposed position to the above-mentioned

aperture 8a (Fig. 1A).

As shown in Fig. 1A, inside the pipe 7, plural



In Fig. 4 of the electronic conponent chip feeder 21, only a buffer portion
22, a chute portion 23, and the cleaning device are illustrated. That is,
.the illustration of the hopper portion and the aligning portion in the
upstream side is abbreviated. In the el ectronic conponent chip feeder 21,
nuner ous el ectroni c conponent chips 13 are transferred by air in the pipe
7. That is, via the hopper portion and the aligning portion (not1{gh
nuner ous el ectroni c conponent chips 13 are conveyed by sucki ng or bl ow ng
of air toward the top side of the p| é 7 _along the direction indicated by
the arrow "A". In this enbodi nent, cl"eani ng devi ce has a washing |iquid
tank 25 storing a washing liquid for washi ng the outer surfaces of the

| el d b he i,d , hi
At b ek SRR el B L
19SE 5 i
et Finselh SR 0 RSBy LRt 20 1

t hrough- hgy pigrm%‘ﬂnl £h hsmsbpiménior Wﬁem&me e a\mgkgga&iequi d
|ng

fron1the was uid supplying [t ne ich 1s conhecte

t hr ough- aeé@sasThﬁepéfééafbﬁhagcamganaﬁtléndpapqsed frar theppl ying the
washing liquid 26 fromthe washing |iquid supplying line 27 into the pipe

7. As f%lébﬁrﬁb@&ecﬁﬁpbhéﬁﬁdcﬁiFSiBrl eékierpdlpeldctebresppBdbpandt € punp
sui tabl e for supplying nedical uids may be used. A washing liquid
recover yl3cnar@9fosmednasecasdtoocbirert epdosurliacesubpppsingoeaz. The
washing liquid recovery line 29 is connected to the washing |liquid tank
25-vi a aotherrafi anrectapguleraneramigcsiiotepedpbody Tawing exieiroalfilter
30 is disposed for renoving foreign particles in the recovered washing

l'i qui d. ¢£e¢5ro@ﬁ§ Fh?FﬁaﬂronThPI?éFegﬂalaﬁ}eﬁﬁﬁpéﬁﬁlé?é Apdt d3Cs@ER as a

filtration filter having a fi ber r with neshes be _used.
formed so as togcover not o%iy end sur%acesn%%t also to

extend to top and bottom surfaces and both side surfaces of
the ceramic sintered body 1l3a.

Therefore, when a chip proceeds to the apertufe 7a of
the pipe 7, the endless belt 11 is touched with a portion of
the bottom surface of the ceramic sintered body 13a to which
the external electrode 13b or the external electrode 13c
extends (referred to as "the external electrode bottom
surface" below). That is, the outer surface of the endless
belt 11 slides on the external electrode bottom surface to
thereby clean the external electrode bottom surface by the
washing liquid stuck to the outer surface of the endless
belt 11.

Returning to Fig. 2, electronic component chips are
conveyed to the chute portion 6 after being cleaned by the
above-mentioned cleaning device 5. In the chute portion 6,

the electronic component chips are fed one at a time at a



The suction punp 31 is disposed for sucking the washing liquid. As for the
suction punp 31, any appropriate punp such as a rotary punp or a vane punp
. may be also used. On the other hand, in the chute portion 23, the aperture
7b is fornmed in the upper portion of the pipe 7. This aperture 7b fornms an
aperture for picking the electronic conponent chips 13 out. In the chute
portion 23, 19 S E ~ 2002 - 21 a sucking chuck 32 is |lowered fromthe
position over the aperture 7b to pick the electronic conponent thiSae 2002
out. In the electronic conponent chip feeder 21 in this enbodi nent, as
descri bed above, the washing liquid 26 is supplied fromthe cl eani ng device
to the portions where the buffer port+o 22 and the chute portion 23 are
di sposed so that the washing liquid 26 flushes fromthe buffer portion 22
toward the chute portion 23. Accordingly, the outer surfaces of the
ext ernal wvedocitieacesivding t3c aarequigementdfidmgauntdgigrthe i on of the
el ectroni c_conponent chips 13 transferred by air, The-c| Eaning device is
not necesSaPFEFORLS)6SBROPENLe &R iPiFe MBUTE BT I sHoeuih Ped c ikt

portion 23 in this panner; .the washing liquid_fromthe cl.eaning device may
be suppl | od t olRHENSPBPPAIBER, ARBRE EHE GHEARLAG,ASVIESS 38d the chut e

E/ail g i?ﬁ%ﬁg?&é%‘%ﬁ%&w’ RS Bt ks At 4 Ltﬁ%i%@?é’%eﬁ%?nggeggy
Syt omn cOtpFIEcaXSPipRY puskRiodt Hdkichn BERACE o CIRARILL Ty, P00 10

portions g3eahlaly Wevike st.he plural el ectronic conponent chip feeders, the
washing liquid tank 26, the pressurized punp 28, the filtrate filter 30,

and the sucti ophatnis31daByngepasednigoithiriongho dtiehdopperg.2,5 the a schenatic

bl ock diagramfor illustrating an ~ s SEP Zoo2 - 22 el ectronic conponent
chi p feedaligndmgdpogtionstsi,| langhdhes bufferipartian 4 hethe eskeatriandent i on.
In Fig. 5, just like in the second enbodi nent the illustration of the

hopper pofFOPERNEAE Chdps aFe fplddded wikh (one Ankhense thapdhet chip
feeder is abbreviated. The el ectronic conponent_chip_ feeder 41-is formed of

a buffer SYFEAGEs49T Lhenhpxdernal slestr a3 NPT R Pxidizadk

rol at1 onsiih B ENREIE BLAAOR g G A% SEr e fon SRErRdE et e | O
external electrodes 13b and 13c may be contaminated by
adhesion of shavings produced by collisions, or dust, etc.

However, in this embodiqent, dust, oily substances, etc.
sticking to the bottom surfaces of the external electrodes
13b and 13¢c are removed in the cleaning device 5. Therefore,
when the electronic component chips 13 are mounted on a
printed circuit board, they can be securely joined by
soldering and so forth utilizing the cleaned external
electrode bottom surfaces.

Therefore, according to this embodiment, the reliable
supply of electronic component chips being excellent in the
reliability of electrical connections to a printed circuit

board, etc. can be achieved with high stability.

As the washing liquid 12 is used for cleaning of the



However, as for the transferring, a conveyor belt 45 is used. That is, the
conveyor belt 45 is entrained about a pair of rollers 46 and 47. At |east
~one of the rollers 46 and 47 is driven in the direction indicated by the
arrow by a rotary-driving source such as a notor and so forth. Therefore,
the rollers 46 and 47 are rotated in the direction indicated by the arrow
to nove the conveyor belt 45, so that the el ectronic conponent p?@mﬁ mﬁ are
transferred fromthe buffer portion 42 toward the chute portion 43. én t he
ot her hand, a washing liquid coating device 48 is arranged in the region
where the upstreamside roller 47 is_djgposed. A washing |iquid being

i dentical to that used in the first enbodi nent is sprayed on the outer
surface of the conveyor belt 45 by the washing liquid coating device 48.

19 S E Prdlion otk caliPod! 0h8: efltihil (O1WEYOde Ws dabdHlinfed Bove; OgRONEN!
chips 13 by the conveyor belt 45, the bottom surfaces of the external

e ooappiate e Sy e e e

outer sur nce the configuration of the chute

portion 4¢iean the exterial lledtrddis ST EhENBEl Mexn , otddeeid ef erence
characters designate |ike functional portions. In the third enbodi nent, as

descri bedollvent, havdingoriamge wrdldt 45 tyhisdch sas cetirgnol), necetsoderis
conveying the el ectroni c conponent chips 13 also functions as a cl eaning
devi ce bprefexable tice beasisiedy | iThatl isy twhen dtheyelegeronis. - |n this
case, when the outer surface of the conveyor belt 45 is preferably fornmed
bei ng i d&emRORent himhdsafiinaldy pigined &P i3 PRnHed $iEeuit (keard,

e vy YBRheiee, S A O A e P AT ROHRRL
the abov X RERED PacmRRE Y it TeL P RbaEy oo #ESctRRestr Dol s bt
abr asi ve Baleoko ' ST b o FCRGS e PG LGB B8 T | Taui o
coating udr @iz fed\Rieh tRe 10516 {ited ixgyi @bi&efmgyedmnaaa@twﬁ?rasur face
of the conveyor belt 45; however a 19 SEP 2002 24
drying device may be juxtaposed in the rear stage of the
cleaniné-dévice for drying the washing liquid more securely.
A material for forming the endless belt 11 is—also not
particularly limited; however it is preferable to use a
material having an excellent absorptive property to the
washing liquid 12 and moreover ability for increasing an
effective contacting area during being in contact with the
external electrodes 13b and 13c. As such materials, cloth,
paper, felt, etc. in which numerous fibers are entangled
with one another can be proposed.
Since the contacting area between the external
electrodes 13b and 13c of the electronic component chip 13
and the endless belt 11 is determined by the roller 9, it is

preferable to use the roller 9 having a large diameter as

much as possible.



portion of the conveyor belt 45 may be inmmersed into the washing liquid so
as to apply the washing liquid on the outer surface of the conveyor belt
.45; the method for applying the washing liquid on the outer surface of the
conveyor belt 45 is arbitrary. In Fig. 5 the washing liquid is applied on
the outer surface of the conveyor belt 45; however when the conveyor belt
45 is to be an abrasive belt as descri bed above, the washing liquid is not
necessarily used. In the el ectronic conponent chip feeder 41 ac Q%@PQ@ to
the present invention, the electronic Qﬁqponent chips 13 are intérmt %ntly
pi cked out by the sucking chuck 32 i e chute portion 43. Therefore, it
IS necessary to nove the electronic conponent chip 13 by at |east the

%SE?Elht e Eﬂf%i'rt:%%iéjf%%nié’gﬁ €9¥%%C€L§?Eg{aaffﬁs%‘%%?ﬁigtaﬁﬁf%ﬁ?i t: ﬁecth;?rkn
in che tPaneRapb ATuEE B RpR1TARRORES vARhERaCTIRHAR, 12 65° R Conveyor
belt 45 hésEQiH@ﬂ:tHog§¥§ﬁbyiEh s'ﬁBQtEi@E§%ﬁ°$hgtBQUBn? %%§?§Q%P conponent

I
chi ps per “one action _é sucking chuc t I's, the ¢ tronic
conponenaghiiRg 13qahi8 haldieNmhhepeoB¥eXOsthabtute ivhwdichS
intermttently driven, so as to be conveyed. In this case, it is intended

that thesurffQc8EPoZz0RRe exberah2celetictodesparenyrohing.l3Fig.mvag ky the
| engt h of one chip even when the conveyor belt 45 noves by the | ength of

two to fperspeetiivenviewoshowdny ahcleandnggdevitiee askciopddneg mooduced

bet ween the outer surface of the conveyor belt 45 and the el ectronic
conponenmodhifped3embodimentgl y, the bottom surfaces of the external

el ectrodes 13b and 13c are rubbed by the conveyor belt 45 due to the

di spl acement HRfaeebearingtdeehcehdd el @cgrondingoppshaan thipal3 and the
conveyor belt 45, such that the bottom surfaces of the external electrodes
13b and Y38hang PPEXALER. 1brefBAaBI ¥ lurnCoAYdnIt BOrkdPBadd @%E friction

bet the_bot t f f .the ext | electrodes 13h-and 13c of th
el ect r onPEZRBARENAR tBFi PLESSIAD: FEOBoNDE, BPShEFARISSHARENSNS (IAMRF

t 49 . b d.at th tt f f t
el ¢ 45 RETEnBanchs BAge - i BEiNRg BRerbhodbo e B siste Ao i pe 13
or the efb?&@?'iﬁ%ﬂ%&%%ﬁﬁg %%Qhanelé%sb”%'B%etﬁe”ﬁﬁagwfh il ssuch as
iron or nickel, whichrs attracted by a nmagnét, the magne i's arranged
beneat h hBQeQ@QYeiﬁrth%|Eaéé-1§Q§r%5%r%ashﬂﬂgeﬁhﬁh&é|19|%E¥ﬁﬁﬁﬁs 13b and

13c are firnly pressed agai nst the conveyor belt "45 to thereby increase a
frictionsterea.benwpanrt be eviaeral ankdean enalessbbend h3e ansd he conveyor

belt 45, resulting In nore effective exertion of the cleaning function. 1
9 SEP 20@2ranged in the case 15a. However, an abrasive belt is used

as the endless belt. That is, the endless belt is used,

which can grind surfaces of the external electrodes 13b and

13c when it touches the external electrodes 13b and 13c. As

such an abrasive belt, an endless belt with sandpaper

laminated on the surface thereof, an endless belt with an

abrasive applied on the surface thereof, or the like is used.

For example, an abrasive belt may be formed by a method in

which alumina powder dispersed in a solvent is stored in the

case 1l5a to immerse the endless belt into the abrasive which

is applied to the outer surface of the endless belt.



- 26 Mre preferably, when the magnet 49 is noved in the reverse direction
to the conveyor belt 45, it is easy to decrease the novenent of the
-electronic conponent chip 13 in the transferring direction relative to the
novenent of the conveyor belt 45 as descri bed above. Thereby, cleaning of
t he bottom surfaces of the external electrodes 13b and 13c can be nore
effectively achieved by friction between the bottom surfaces of the
external electrodes and the conveyor belt 45. In an el ectronic qangemy
chip feeder according to the invention 2@ cl eaning device is disposed In an
i nternedi ate portion-of_the supplying 6utTet. Ther eby, the outer surfaces
of the electronic conponent chips are cleaned, so that el ectrodes disposed

h [ ' .Th fore, af h I [ hi
-] o ned to AngVAiEe SRR sReY G 1o, s APRES BB B Tor
exanpl e i dubld@iddd Yo fe el GE8d ofl s SOt QRO figyd M oved. I
parti cul ar, en mniaturil zatil on el"éctroni c conmponent I ps I's pronot ed,

since dusdoMedfidrding gdAti ltyoitf}ﬁt;a%,f%enf&ﬁ heh&éf s £ 1581 ofes formed

on the outer surfaces, the reliabi ectrical connections TS prone

to be detegd¥ert.ed pbtbrdindiEKitie Hotthisih Sirfidds (F ke BYdaaps of
el ectrodes. However, in accordance with the present invention, since

el ectrodel emtrdieO U3y and fEesarxd grdurd SF the YbrasBre MBCtgONI C
conponent chips fed by the apparatus are securely cl eaned, even when

m ni at ur ittt oxicle alottimaniis arempreshtby hjmind ing rwirext etthe ddtadm f r om such
dust or dirt can be securely reduced so as to inprove the reliability of

el ect ri caurf@nestabrthefaxtmrinal yelegtrddes amtansh,1 33 renee tdweidsiged yi ng
system nmay conprise a hopper, a buffer portion, and a chute portion, and
the cl eatithPeidhack naybHeeviso il b A Whaiangss mn fdisthdtuan tmdhee
chute po th%ggfter surfaces of electronic conponent chtﬁz are cl eaned

just bef {5’:0:3%? AT R SHRING: Rleglradas hihmand t&rorti on.

That is, i uppl ying and aligning of electronic conmponent chips in the
sl HetR,

hopper po 'e buffer portion, even when oxi de coatings are forned

on the sur f aces.alyedl CCHEAIERPY ALALOBYL $AAYNGS ecdlSLysisglc t her et o

due to collisions of "el'ectronic-Conpon chi'ps wi'th 3

surfaces fHone| BGHLURF A MY, Clapdded e [ ! 'iqu %\gﬁempi sposed

just before the chute portiton. 1In the Invention, since the cleaning device
may be prieviigecsimd airHei ch e Lo T Hd Nt it {dif PEElors Uy ages of

el ectroni c conponent chips, even when the surfaces of ‘el’ectrodes are to be
bl ack anchmwirdeirc ailg Ngs. arhd afdsitind aseaiidy e i i identsiedl ¥xi de
coatings are securely renoved by grinding to clean the surfaces of
el ectr oddormed woith REhe 200mnimp device 5 shown in Fig. 1. That is,
it has the case 8 in which the washing liquid 12 is stored.
Therefore, the bottom surfaces of the external
electrodes 13b and 13c of the electronic component chip 13
are washed in the washing portion 16 so that shavings
produced by grinding are securely removed therefrom to clean
the bottom surfaces of the external electrodes 13b and 13c.
On the other hand, the flux-coating portion 17 is
formed in the rear stage of the above-mentioned washing

portion 16 in the cleaning device 14 shown in Fig. 3. The

flux-coating portion 17 is identically formed with the



In the invention, since the grinding device may conprise an abrasive belt
and a driving source for driving the abrasive belt, the abrasive belt is
. brought in contact with the outer surfaces of electronic conponent chips so
that the outer surfaces of electronic conponent chips, the surfaces of
el ectrodes in particular, are ground by the abrasive belt ow ng ? tgg
driving of the abrasive belt by the driving source to be securel@ é L
In the invention, an el ectronic conponent chip feeder nay further conprise
a conveyor belt for conveying the electgonic conponent chips, and the
conveyor belt may serve as well as the abrasive belt. Therefore, since the
conveyor belt for conveying the el ectronic conponent chips functions as

wel | 2 gbgfing: abbecauEeonalhl 36°848). 9 SRl SO EMEUAUPS can be

cl eaned Wi I ncréasing. 1tn co apparatus

| nvent i 0ne3LlGe 1HIEeALEaR 19 eIGKsHA NI 1061 94, 0CAHEVEN cherasliig_devi ce

for washing the outer surfaces o c conponent chips by a washing

liquid, BehtQnbYpextdencaat,i BGS apertihre0 oilithe Boltkoftl RHrFARS ofelthe CaN be
securely renovéd. In the invention of a nmethod for manufacturing electronic

devi ces, pspBCg Qqst alsduifbamed at eheccoytiespondioie positidh ale tHataned,
el ectroni c devices can be manufactured by using el ectronic conponent chips

bei ng b f9tBeEapezitize inOthextelp eift the daser dl7iaabi Mherebly elfdatx i cal
connections. 19 SEP2002 - 30 WHAT IS CLAIMED IS: 1. An electronic
conponentischpptiededsr ther bosddm guzifacesowifc themexte@mmadhiedectaodes si ng: a
supplying system for supplying a plurality of electroni c conponent chips in
an al i gnédbr ang il3gs Bifp then @lectiroadion gompeneatdichd®sdd -i n an i nternedi ate
portion of said supplying systemfaor cleaning outer surfaces of the
el ectroni c cokPpokBhe Badpfied embodiment, since flux 1s coated on

the bottom surfaces of the external electrodes 13b and 13c

in the flux-coating portion 17 just after they are cleaned

in the grinding portion 15 and the washing portion 16 as

described above, flux can be securely coated on the cleaned

bottom surfaces of the external electrodes 13b and "13c,

resulting in effectively better improvement of the

reliability of joining during soldering.

In addition, the grinding portion 15, the washing

portion 16, and the flux-coating portion 17 are arranged in

order in this modified embodiment; however, all the portions

are not necessarily used. For example, the cleaning device

may be formed of only the grinding portion 15 and the

washing portion 16, or may be formed of only the grinding

portion 15. 1In particular, when only the oxide-coating

layer produced on the surface of the external electrode by

friction or collisions is to be removed, only the grinding

portion 15 may be used.



2. An el ectronic conponent chip feeder according to Caim1l,-wherein said
suppl yi ng system conpri ses a hopper into which a | arge nunber of electronic
. conmponent chips is supplied; a buffer portion connected to the hopper for
transferring el ectronic conponent chips in an aligned relationship; and a
chute portion connected to the rear stage of the buffer portion for feeding
el ectroni c conponent chips one at a tine, and wherein said cleaqugngﬁmﬁce
i s di sposed between the buffer portion and the chute portion. 3.
el ectroni c conponent chip feeder according to any one of Clains 1 and 2,
wherein said cleaning device is provided With a grinding device for
grinding outer surfaces of electronic conponent chips. 19 S EP 2002 -

ne g1 1 ndi no. EGELBRGRGY | SBS 51 SaBiE8, REvHe, Nata B GAReR SO AmS 1 or
to G ot FIFRREbRsdRg path Ay e MG LT SpdedsthefEistedon 0
el 1 6. CA ereatanet 1Ry, nall U iR SELER AR et fo o0 O el s
1to 5 peepeidtySaah gee?mg%v%/iage ‘Jéllprﬁr})éinét%mé h%f;t %\ﬁ\%p,ais%gndevi ce for

washi ng outer sdrfaces o ectroni c conpo I pS g liquid.

7. A net kadredy EHABIRCIHY gL A S8V 388,

Fig. 4 is a schematic block diagram for illustrating an
electronic component chip feeder according to another
embodiment of the present invention.

In Fig. 4 of the electronic component chip feeder 21,
only a buffer portion 22, a chute portion 23, and the
cleaning device are illustrated. That is, the illustration

of the hopper portion and the aligning portion in the
upstream side is abbreviated. B

In the electronic component chip feeder 21, numerous
electronic component chips 13 are transferred by air in the
pipe 7. That is, via the hopper portion and the aligning
portion (not shown), numerous electronic component chips 13
are conveyed by sucking or blowing of air toward the top
side of the pipe 7 along the direction indicated by the
arrow "A".

In this embodiment, the cleaning device has a washing
liquid tank 25 storing a washing liquid for washing the
outer surfaces of the external electrodes 13b and 13c. 1In

the washing liquid tank 25, a washing liquid 26 is stored.

A washing liquid supplying line 27 is connected to the



obt ai ned by equi pping with el ectronic conponent chips on a printed circuit
board and so forth, conprising the steps of: supplying a plurality of
. electronic conponent chips in an aligned relationship; and cl eani ng outer
surfaces of the electronic conponent chips. 8. A nethod according to Claim
7, wherein said step of supplying a plurality of el ectronic conponent chips
conpri ses the steps of: ~ s SE~ Zooz - 32 supplying a plurality of
el ectroni c conponent chips by a hopper; transferring a plural{8y5E@f2002
el ectronic conponent chips by a buffergartion; and feeding a plurality of
el ectroni ¢ conponent chips one

washing liquid tank 25. The washing liquid supplying line
27 is connected to the pipe 7 via a pressurizing pump 28.
That is, through-hoies are formed in the pipe 7 for
supplying the washing liquid from the washing liquid
supplying line 27, which is connected to the through-holes.

The pressurizing pump 28 is disposed for supplying the
washing liquid 26 from the washing liquid supplying line 27
into the pipe 7. As for the above-mentioned pressurizing
pump 28, any appropriate pump suitable for supplying medical
fluids may be used.

A washing liquid recovery line 29 is connected to the
top of the chute portion 23. The washing liquid récovery
line 29 is connected to the washing liquid tank 25 -via a
filtration filter 30 and a suction pump 31. The filtration
filter 30 is disposed for removing foreign particles in the
recovered washing liquid. As for the filtration filter 30,
any appropriate filter such as a filtration filter having a
fiber layer with meshes may be used.

The suction pump 31 is disposed for sucking the washing
liquid. As for the suction pump 31, any appropriate pump
such as a rotary pump or a vane pump may be also used.

On the other hand, in the chute portion 23, the
aperture 7b is formed in the upper portion of the pipe 7.
This aperture 7b forms an aperture for picking the

electronic component chips 13 out. In the chute portion 23,



at atime by a chute portion disposed in the rear stage of the buffer
portion, and wherein said step of cleaning outer surfaces of the electronic
. conponent chips is provided between said step of transferring a plurality
of electronic conponent chips by a buffer portion and said step of feeding
a plurality of electronic_conponent chips by a chute portion. 9. A nethod
according to any one of Clains 7-and 8, wherein said step of c1gqmpqg}outer
surfaces of the electronic conponent chips conprises a process of grlgding
outer surfaces of electronic conponentaghips. 10. A nethod according to
Claim9, wherein the process of grinding outer surfaces of electronic
conponent chips is carried out wwth an abrasive belt and a driving source

for drivianguchd ndPhvicke 39€lils 1bler®d Eri A P Mid® &I myd. wherein
said step of transferring a plurality of electronic conponent chips is -
3 3 - 19apertire09% to pick the electronic component chips 13 out.

In the electronic component chip feeder 21 in this
embodiment, as described above, the washing liquid 26 is
supplied from the cleaning device to the portions where the
buffer portion 22 and the chute portion 23 are disposed so
that the washing liquid 26 flushes from the buffer portion
22 toward the chute portion 23. Accordingly, the outer
surfaces of the external electrodes 13b and 13c are cleaned
during transportation of the electronic component chips 13
transferred by air.

The- cleaning device is not necessarily disposéd between
the buffer portion 22 and the chute portion 23 in this
manner; the washing liquid from the cleaning device may be
supplied to the overall region where the buffer poertion 22
and the chute portion 23 are disposed.

In addition, a plurality of the above-mentioned washing
liquid supplying lines 27 and washing liquid recovery lines
29 may be formed so as to be connected to plural electronic
component éhip feeding systems comprised of the pipes 7, the
buffer portions 22, and the chute portions 23. That is, for
the plural electronic component chip feeders, the washing
liquid tank 26, the pressurized pump 28, the filtrate filter
30, and the suction pump 31 may be used jointly together.

Fig. 5 is a schematic block diagram for illustrating an



provided with a transferring belt for transferring el ectronic conponent
chips and the transferring belt serves as well as the abrasive belt. 12. A
. method according to any one of Clains 7 to 11, wherein said step of
cl eaning outer surfaces of the electronic conponent chips is performed by
washi ng outer surfaces of electronic conponent chips using a wmymgpnwz
liquid. .Asl.A95L?. A" e. A5S
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a rotary-driving source such as a motor and so forth.

Therefore, the rollers 46 and 47 are rotated in the

direction indicated by the arrow to move the conveyor belt

45, so that the electronic component chips 13 are

transferred from the buffer portion 42 toward the chute

portion 43;

On the other hand, a washing liquid coating device 48
is arranged in the region where the upstream side roller 47
is disposed. A washing liquid being identical to that used

in the first embodiment is sprayed on the outer surface of

the conveyor belt 45 by the washing liquid coating device 48.
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Therefore, during conveying of the electronic component
chips 13 by the conveyor belt 45, the bottom surfaces of the
external electrodes 13b and 13c are washed by the washing
liquid applied to the outer surface of the conveyor belt 4S5.

Since the configuration of the chute portion 43 is the
same as that in the second embodiment, like reference
characters designate like functional portions.

In the third embodiment, as described above, the
conveyor belt 45 which is conveying means for conveying the
electronic component chips 13 also functions as a cleaning
device by spraying the washing liquid to the conveyor belt
45. )

In this case, when the outer surface of the conveyor
belt 45 is preferably formed being identical with the
abrasive belt used in the modified first embodiment, not
only the cleaning function but also the grinding function
can be achieved. That is, the conveyor belt 45 may be an
abrasive belt in which the outer surface thereof has the
grinding function, or not merely the above-mentioned washing
liquid is éprayed on the conveyor belt 45 but also the
conveyor belt 45 may be immersed into the abrasive to form
the abrasive belt.

In addition, Fig. 5 shows a structure of the washing
liquid coating device in which the washing liquid is sprayed

on the outer surface of the conveyor belt 45; however a
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portion of the conveyor belt 45 may be immersed into the
washing liquid so as to apply the washing liquid on the
outer surface of thé conveyor belt 45; the method for
applying the washing liquid on the outer surface of the
conveyor belt 45 is arbitrary.

In Fig. 5, the washing liquid is applied on the outer
surface of the conveyor belt 45; however when the conveyor
belt 45 is to be an abrasive belt as described above, the
washing liquid is not necessarily used.

In the electronic component chip feeder 41 according to
the present invention, the electronic component chips 13 are
intermittently picked out by the sucking chuck 32 in the
chute portion 43. Therefore, it is necessary to move the
electronic component chip 13 by at least the length of one
electronic component chip per  one action of the sucking
chuck 32 in the buffer portion 42 and the chute portion 43.
In addition, the term "the length of the electronic
component chip” designates the size thereof in the
transferring direction.

However, in this embodiment, the conveyor belt 45 is
formed to move by the length of two to four electronic
component chips per one action of the sucking chuck 32.
That is, the electronic component chips 13 are laid on the
conveyor belt 45, which is intermittently driven, so as to

be conveyed. In this case, it is intended that the
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two to four electronic component chips owing to the slippage
produced between the outer surface of the conveyor belt 45
and the electronic component ship 13.

Accordingly, the bottom surfaces of the external
electrodes 13b and 13c are rubbed by the conveyor belt 45
due to the displacement difference between the electronic
component chip 13 and the conveyor belt 45, such that the
bottom surfaces of the external electrodes 13b and 13c are
cleaned.

Preferably, in order to increase the friction between
the bottom surfaces of the external electrodes 13b-and 13c
of the electronic component chip 13 and the conveyor belt 45
during sliding movement, a magnet 49 may be arranged at the
bottom surface of the conveyor belt 45 as shown in Fig. 6.
That is, when the electronic component chips 13 or the
external electrodes 13b and 13c include a magnetic material
such as iron or nickel, which is attracted by a magnet, the
magnet 49 is arranged beneath the conveyor belt 45.
Therefore, the external electrodes 13b and 13c are firmly
pressed against the conveyor belt 45 to thereby increase a
friction force between the external electrodes 13b and 13c
and the conveyor belt 45, resulting in more effective

exertion of the cleaning function.
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More preferably, when the magnet 49 is moved in the
reverse direction to the conveyor belt 45, it is easy to
decrease the movement of the electronic component chip 13 in
the transferring direction relative to the movement of the
conveyor belt 45 as described above. Thereby, cleaning of
the bottom surfaces of the external electrodes 13b and 1l3c
can be more effectively achieved by friction between the
bottom surfaces of the external electrodes and the conveyor
belt 45.

In an electronic component chip feeder according to the
invention, a cleaning device is disposed in an intermediate
portion of .the supplying outlet. Thereby, the outer
surfaces of the electronic component chips are cleaned, so
that electrodes disposed thereon are maintained clean.
Therefore, after the electronic component chip is.joined to
a printed circuit board and so forth by soldering, for
example, the reliability of electrical connections can be
improved.

In particular, when miniaturization of electronic
component éhips is promoted, since dust or dirt is
relatively increased to the area of electrodes formed on the
outer surfaces, the reliability of electrical connections is
prone to be deteriorated due to sticking of dust or dirt to
the surfaces of electrodes. However, in accordance with the

present invention, since electrodes on the outer surfaces of
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electronic component chips fed by the apparatus are securely
cleaned, even when miniaturization of electronic component
chips is promoted, éffect from such dust or dirt can be
securely reduced so as to improve the reliability of
electrical connections effectively.

In the invention, since the supplying system may
comprise a hopper, a buffer portion, and a chute portion,
and the cleaning device may be disposed between the buffer
portion and the chute portion, the outer surfaces of
electronic component chips are cleaned just before the
electronic component chips are fed from the chute portion.

That is, during supplying and aligning of electronic
component chips in the hopper portion and the buffer portion,
even when oxide coatings are formed on the surfaces of
electrodes by friction or shavings or dust stick thereto due
to collisions of electronic component chips with each other,
the surfaces of electrodes are securely cleaned in the
cleaning device disposed just before the chute portion.

In the invention, since the cleaning device may be
provided with a grinding device for grinding the outer
surfaces of electronic component chips, even when the
surfaces of electrodes are to be black and oxide coatings
are formed thereon by friction, such oxide coatings are

securely removed by grinding to clean the surfaces of

electrodes.
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In the invention, since the grinding device may
comprise an abrasive belt and a driving source for driving
the abrasive belt, £he abrasive belt is brought in contact
with the outer surfaces of electronic component chips so
that the outer surfaces of electronic component chips, the
surfaces of electrodes in particular, are ground by the
abrasive belt owing to the driving of the abrasive belt by
the driving source to be securely cleaned.

In the invention, an electronic component chip feeder
may further comprise a conveyor belt for conveying the
electronic component chips, and the conveyor belt may serve
as well as the abrasive belt. Therefore, since the conveyor
belt for conveying the electronic component chips functions
as well as grinding, the outer surfaces of electronic
component chips can be cleaned without increasing . in
complexity of the apparatus.

In the invention, since the cleaning device may be
provided with a washing device for washing the outer
surfaces of electronic component chips by a washing liquid,
not only o#ide coatings but also dust, oily substances, etc.
can be securely removed.

In the invention of a method for manufacturing
electronic devices, since outer surfaces of electronic
component chips are cleaned, electronic devices can be

manufactured by using electronic component chips being
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excellent in the reliability of electrical connections.
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WHAT IS CLAIMED IS:

1. An electronic component chip feeder for feeding
electronic component chips, comprising:

a supplying system for supplying a plurality of
electronic component chips in an aligned relationship; and

a cleaning device disposed in an intermediate portion
of said supplying system for cleaning outer surfaces of the

electronic component chips.

2. An electronic component chip feeder according to
Claim 1,-wherein said supplying system comprises a'hopper
into which a large number of electronic component chips is
supplied; a buffer portion connected to the hopper for
transferring electronic component chips in an aligned
relationship; and a chute portion connected to the rear
stage of the buffer portion for feeding electronic component
chips one at a time, and wherein said cleaning device is

disposed between the buffer portion and the chute portion.

3. An electronic component chip feeder according to
any one of Claims 1 and 2, wherein said cleaning device is
provided with a grinding device for grinding outer surfaces

of electronic component chips.
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4. An electronic component chip feeder according to
Claim 3, wherein the grinding device comprises an abrasive

belt and a driving source for driving the abrasive belt.

5. An electronic component chip feeder according to
Claim 4, further comprising a conveyor belt for conveying
electronic component chips, wherein said conveyor belt

serves as well as the abrasive belt.

6. An electronic component chip feeder according to
any one of Claims 1 to 5, wherein said cleaning device is
provided -with a washing device for washing outer surfaces of

electronic component chips by a washing liquid. -

7. A method for manufacturing electronic devices
obtained by equipping with electronic component chips on a
printed circuit board and so forth, comprising the steps of:

supplying a plurality of electronic component chips in
an aligned relationship; and

cleaniﬁg outer surfaces of the electronic component

chips.

8. A method according to Claim 7,
wherein said step of supplying a plurality of

electronic component chips comprises the steps of:



10zS10% & ()- f 10%& ()-f&10%& ()- 10ss 10ss}”<{peFss!!s
"109& ()-3ss!109& ()-9!ss!109%& ()-9!ss!109%& ()-9 f 109%&' ()-f 109%&' ()-
. HUV7Fss3 ! 109%& ()-S109%& ()-f 10%& ()-&S10%& ()- 10 10
10! 0" 1 109%&' () - H&KdEuV7Fss3 ! 3g10%& () - & S10%&' () - &10%%&' () - &S
1096& ()-2z109%& ()-109%& ()-(YdEUV/Fss3 19,)!110%& ()-9' 19 SEP 2002
1096& ()-%40%& ()-9!10%& ()-& "10%& ()-3&S
1096&' () - % aBuV7FssL6109%& ()-14
1096&' () - 90MLO%& ()-!9, 10985&' () -9, 10§48 () - +109%8& ()-1; bCFssL3
10%&' ()- @O0%&' ()-f 109& ()-1%A 0%k ()- 105

supplying a plurality of electronic component chips by
a hopper;

transferring a blurality of electronic component chips
by a buffer portion; and

feeding a plurality of electronic component chips one
at a time by a chute portion disposed in the rear stage of
the buffer portion,

and wherein said step of cleaning outer surfaces of the
electronic component chips is provided between said step of
transferring a plurality of electronic component chips by a
buffer portion and said step of feeding a plurality of

electronic component chips by a chute portion.

9. A method according to any one of Claims 7 and 8,
wherein said step of cleaning-outer surfaces of the
electronic component chips comprises a process of grinding

outer surfaces of electronic component chips.

10. A method according to Claim 9, wherein the process
of grinding outer surfaces of electronic component chips is
carried out with an abrasive belt and a driving source for

driving the abrasive belt.

11. A method according to Claim 10, wherein said step

of transferring a plurality of electronic component chips is
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electronic component chips and the transferring belt serves

as well as the abraéive belt.

12. A method according to any one of Claims 7 to 11,
wherein said step of cleaning outer surfaces of the
electronic component chips is performed by washing outer
surfaces of electronic component chips using a washing

liquid.



