TI TLE OF THE | NVENTI ON Apparatus for and Method of Manufacturing El ectronic
Conmponents BACKGROUND OF THE I NVENTION Field of the Invention 5 The present
invention relates to an apparatus for and a nmethod of manufacturing

el ectroni c conponents enployed for manufacturing a plurality of electronic
conponents by sealing sem conductor chips or the |like nmounted on a
plurality of regions provided on a substrate respectively with resin
thereby form ng a seal ed substrate and dividing the sealed substrate al ong
the respective regions. 10 Description of the Background Art Systens
generally enployed for efficiently manufacturing a plurality of electronic
conponents include a systemof dividing a sealed substrate. The seal ed
substrat e t oTWELE @dpvTHEANVENTEONIf act uring el ectroni ¢ conponents i s now
described with reference to Figs. 4A to 4C. Fig. 4Ais a perspective view
schemati cal | y showippgratusdosans Methog of lyestfagtuging &ldstrotic\Gosegnests vi ewed from

t he side of i d 4C are plan views show ng

exenpl ary se%@@%bﬁ@t@%m omthe sides of sealing resin -
respectivel y e b e 14RGHGFCONMPanyi ng drawi ngs are schematically illustrated
ina properly omtted or exaggerated manner, in order to facilitate easy
under st &ndi ng. As Thbprasentinvention relates to abGpparanis foresl @adnethibd bf mamufSturiigs a

substrate 92 formed 20 by a printed board or the |ike and sealing resin 93
formed on on&lestroic §pmBRAsBtseamdoxsd for mapaGyfng aplujalitypfiglegrgnic so@panents

plurality of A redl h vir | | [ oVi . boundary lines
5" and o | nPUrung SnESRaRS Ubs IRIRE ol Bl SR ep BP0 ne

seni conduct ok sGhktRfe REFRCTVNWRH rédh by RSt & SHRAGUbMAkY andMahE Me 92
tends to increase in size nowadays, in order to satisfy the 25 requirenments

for reducti oneadéd substrase glong the respecgvezregions.el ect roni ¢ conponents. Furt her,

the yield of the.electronic.co ents in substrate 92, i.e., the nunber of

r egi on(sio% {sgPticg qtfﬂtﬁr%%&mggg ig. 4B). In addition, a plurality of

i sland portions 9 Walsl MTTaTH) £ Y ' - ic
éxﬁgll(jl@ ger\e;?&ﬁ X&‘i’ﬁﬁ%e@ g«l?)é{ﬁngsﬁthremmufafcﬁgln%rbsplgr@h@rm eRBtronic

i ndependent portio eal i resin
components include a system of dividing a sealed substrate. The sealed substrate to be

divided for manufacturing electronic components is now described with reference to
Figs. 4A to 4C. Fig. 4A is a perspective view schematically showing the sealed
15 substrate to be divided as viewed from the side of a substrate, and Figs. 4B and 4C are
plan views showing exemplary sealed substrates as viewed from the sides of sealing resin
respectively.  All of the accompanying drawings are schematically illustrated in a
properly omitted or exaggerated manner, in order to facilitate easy understanding.
As shown in Figs. 4A to 4C, each sealed substrate 91 has a substrate 92 formed
20 by a printed board or the like and sealing resin 93 formed on one side of substrate 92.
Substrate 92 is divided into a plurality of latticed regions 96 through virtually provided
boundary lines 94 and 95 in directions X and Y. Chip-like components (not shown)
such as semiconductor chips are mounted on regions 96 respectively.
Substrate 92 tends to increase in size nowadays, in order to satisfy the
25 requirements for reduction of the cost and the size of electronic components. Further,
the yield of the electronic components in substrate 92, i.e., the number of regions 96
tends to increase (see Fig. 4B). In addition, a plurality of island portions 97 each

including a plurality of regions 96 and an independent portion of sealing resin 93 may be

-1-



- I forned on seal ed substrate 91, in order to satisfy requirenents for
prevention of warpage etc. in sealed substrate 91 (see Fig. 4C). The system
of manufacturing a plurality of electronic conponents fromseal ed substrate
91 is now described. First, chip-like conponents (hereinafter referred to as
5 "chips") are nmounted on plurality of regions 96 provided on substrate 92
respectively. Then, the plurality of chips nmounted on substrate 92 are
collectively sealed with sealing resin 93. Thus, seal ed substrate 91 is
conpl eted. Then, seal ed substrate 91 is cut (divided) along boundary |ines
94 and 95. Thus, sealed substrate 91 is singulated into the plurality of

el ectroni c conponents corresponding to regions 96 respectively. The 10

el ectroni c conponents having sealing resin 93 obtained by singulating seal ed
substrate 9formee onfstaed subfteate 0, ih @rdes tpaatishgreguirdnientdfor pieepntivh ofut ti ng
(dividing) sealed substrate 91, a cutter (dicer) enploying a rotary bl ade
or anot her cURirdge pinggaladsubsirated (predtigi4Clused. When seal ed substrate 91

is singulated wit i ne_d ticl tial t f
substrate 92 15 of Esarhel Heb Mot SRl B PrEE BB ML S om
appear ance, aidtraRY) 1GRHER destri6odt aGtst foRip-kieCcompRRedtd &&&ﬁﬁ?ﬂleﬂ'&@rr&i 3Gk oni ¢

conponents are nounted on an electronic apparatus or the like. After seal ed
subst rabe 91 "¢hipstlare Miivntede) plurelityrof fegiens 96tpTevidexd an subdtrate S2trespactively.

conponent s t be sufficiently cleagned. In eral ., wash water, or steamis
s prgyed ont glfgﬂb thy éBE ‘Hn?ffﬂtf’é)l{ﬁ?é‘ﬁgﬁtoé‘, Supﬁr%ggg Aregcolleqrively S?"H%C[ Withgeabpg (ref er
to Japanese Lay,k NG = 4 tg. 7),
for exanpl e?&h%w%%,gal%%s%@ﬁ%rﬁ@éééér frﬂ?‘ﬁg&é%os?lg%{eaﬁ? ?g%e 'tpri or
art has the {dilided) abehgivonhdapiinesMicanddisng Thug stdled substhate QUés sifgudpedintolg wash

water onto the electraonic cgonponents, it is difficult to 25 uniformy spray
the wash wat 8t Riwiabtyt slesirerie compencatshosisennnding\p segiesdoiasnsciveler Ths™ merel y

SPr o0 L E5L L8 SOTRSRANG e BLARE Dl B8 BB £ o
not be 91 dre often referred to as packages.
In the step of cutting (dividing) sealed substrate 91, a cutter (dicer) employing a
rotary blade or another cutter employing a laser beam is used. When sealed substrate
91 1s singulated with such a cutter, fine dust particles partially result from substrate 92
15 or sealing resin 93.  Such dust particles cause a problem in appearance, and may cause
a contact failure when the completed electronic components are mounted on an
electronic apparatus or the like. After sealed substrate 91 is cut (divided), therefore,
the obtained electronic components must be sufficiently cleaned. In general, wash
water or steam is sprayed onto the electronic components, in order to clean the same
20 (refer to Japanese Patent Laying-Open No. 2004-207424 (pages 2 and 9 and Fig. 7), for
example).
SUMMARY OF THE INVENTION
However, the aforementioned prior art has the following problems: According
to the technique of spraying wash water onto the electronic components, it is difficult to
25 uniformly spray the wash water onto the electronic components. When the wash water
is merely sprayed onto the electronic components, an effect of removing dust particles
strongly adhering to sealing resin is limited. ~Thus, fine dust particles may not be

completely removable.  According to the technique of spraying steam onto the
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conpl etely renovabl e. According to the techni que of spraying steamonto the
-2 electronic conponents, a nmechanismfor generating the steamis required,
whereby an apparatus for nmanufacturing the el ectronic conponents is
increased in size. In addition to the requirenment for the steam generating
mechani sm the maintenance tine is increased due to enpl oynent of

hi gh-tenperature steam Further, the enploynent of 5 high-tenperature steam
may result in a problemin safety. The present invention ains at solving the
following problenms in relation to an apparatus for and a met hod of

manuf acturi ng el ectroni c conponents enpl oyed for manufacturing a plurality
of electronic conponents by dividing a sealed substrate: The first problem
resides in the point that fine dust particles nmay not be conpletely 10

renmovabl e, TRRcSeri0RIMPoMEtsS B nteelinih@sor Rehdigtingthebtedh ¥ retjhiccdapyhareby us f or

manuf acturing el ectronic conponents is increased in size. The third problem

resides in ERRATHYE Mr mamfactyriag thaelegteoniqeamnneserts Hriacraased gbsizem In addifien y may

arise in maintenance. ln the follow descript.i o arent hesi zed nuneral s
8(% k %hen? By r{ﬂ%gxa ng

correspond t o CRUFAh S iﬁraé?ﬁ?@eg?t}?gtrﬂeec A LGNS WS Bserted in

ererenc

order to cl akickdastdusR dniRINMAE BERgH-PerRRINBRtdNE tIRINEr, ik diSlofiR&R GEPT i ON
and the elenents shown in the drawi ngs. These nunerals are not 1ntended to

“interprdet t heghttempsrature steemoeeyaesyittin arproblemimsafayi on to the el ements shown
in the drawi ngs". | n order. to solve the afor emfnti oned probl ens, géovi ded
according to the THedsesant NYRREAR pighk 4t solyme dppioflawing prajlempin rrlaHoR edtur i ng

L oot I on: | . .
ol ectroni ¢ cORRRRERr SR AR o Mo L QATHC SheBrdh bbbl 8L
provi ded on anfubsturage plad3lity bEskeesdiy ednipaiehis byeidliding B eédysubsitatt NgTher

seal ed substrate (8) and thereafter dividing the seal ed substrate (8) along
the respect ifif# prejemesides dhibheipoink ghas fine dest prriiglep oray inohbg ompleteli vi ng t he

eesl 9 BPPR B PR R A sr RSRS8O oot
(4) having a gdn@gihheBREHBAML THMpdrdhtCk BRABE hRBe. PTHE Bl tYollém SésRfel iPNi C
conponents (15). The cl eani ng nmechani sm (13) includes a water
the point that the time is increased and a problem in safety may arise in maintenance.
In the following description, parenthesized numerals correspond to the reference
numerals in the drawings, and are inserted in order to clarify the correspondence
15 between the terms in the description and the elements shown in the drawings. These
numerals are not intended to "interpret the terms in the description in limitation to the
elements shown in the drawings".
In order to solve the aforementioned problems, provided according to the
present invention is an apparatus (1) for manufacturing electronic components employed
20 for manufacturing a plurality of electronic components by sealing chips mounted on a
plurality of regions provided on a substrate (23) respectively with resin thereby forming
a sealed substrate (8) and thereafter dividing the sealed substrate (8) along the
respective regions, comprising a receiving portion (2) receiving the sealed substrate (8),
a dividing portion (3) dividing the sealed substrate (8) into the plurality of electronic
25 components and a cleaning portion (4) having a cleaning mechanism (13) cleaning the
plurality of electronic components (15). The cleaning mechanism (13) includes a water

tank (26), a water supply mechanism (28) supplying water (29) to the water tank (26)

and a cleaning roller (14) provided above the water tank (26), and the cleaning roller
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tank (26), a water supply nechanism (28) supplying water (29) to the water
tank (26) and a cleaning roller (14) provided above the water tank (26),
and the cleaning roller -3 (14) cones into contact with the plurality of

el ectroni c conponents (15) by rotating in a state inpregnated with stored
water (27) in the water tank (26). The aforenentioned apparatus (1) may
further conprise a rotating shaft (36) of the cleaning roller (14) and an
air notor (45) rotationally driving the rotating shaft (36). 5 The

af orenenti oned apparatus (1) may further conprise a draining roller (31)
provi ded to be approachable to/separable fromthe cleaning roller (14) and a
nmovi ng mnechani sm (32) advancing/retreating the draining roller (31) with

respect to thieHchersindg cort@dtivath thd fluralitdbf edthmidEMpdEedts €I by $88afiselh a18Y
squeeze water out of the cleaning roller (14) by ][Eresy ng the draining
a

rol ler (31) a@gnmegnh@dowémwrngmmrl(é?)1(11lz|e)watz0t €2Qf or ement i oned

t 1 Lh f.sid | t 5
(253 brovi ded on’ BOE AIEHRET e RPrOral) igd YR coBBIS BB (10 RbL ches
(not  shown) uperayanmg%ﬁa tlbﬁaxﬂ%rmr%m%r gd%a%t%&%u ﬁxmg%ﬁ@l%%d %ha/ﬁ ggsf).on he

fittingly receivingthe bear| ngs (42) press unt

pai r of %i de pl at d&xe(aﬂﬁ&memme@mpavaﬁy(m atay [fieiss ico@ptiseca damingngler(32) in the
not ches, while the bearings (42) may be 15 attachabl e and detachabl e from
the pair of $reM q9|tatbé§pp@59hab@§9/é%narw fFonibe clsanirgrofipndd) and @m@mg of t he

ot st ng shattep gty R Skt ig it GhEREROIRDSH TRERRLTo i il g

shaft (38) mmmm)owmmefmdvmg médhahisf g3 Bhaky squé&%)wat@rrtsiutomefdléaain rotating
shaft (37) and the second rotating shaft (38) are attachable 20 ang

det achabl e f rolarddibyqressing tig @r@mmgcmll@fe(alh@gamdthngleamng nellep{EBent invention
d of t | ect t |
manuf acklr i ng a pRHs APreEngr e BEEBRLS Tan BEE TPy gial ACATC R bunt ed
| | h
on a plurali tb\é?r?rfrg ?% FOVdE] &Ybéiﬁ@n&’é’ofﬁhé}&?ﬁx{gsﬁgﬁ &féﬁ)resr et gﬁ ¥&h¥% (Wbtf1 -

resin thereby a seal ed substrate eafte |ng t
seal ed subst rshben) fdpvidad on thegaired pee tplaves (Bépne@psmuveipqurﬁtmghgrdchemgttlmas of

receiving t h%earmgs (42) and press members (43) mounted on the pair of side plates (35)
respectively for pressing the bearings (42) in the notches, while the bearings (42) may be
15 attachable and detachable from the pair of side plates (35) respectively when sides closer
to ends of the notches are opened.
Preferably in the aforementioned apparatus (1), the rotating shaft (36) has a first
rotating shaft (37) and a second rotating shaft (38) mounted on the first rotating shaft
(37), and the first rotating shaft (37) and the second rotating shaft (38) are attachable
20 and detachable from each other.
Also provided according to the present invention is a method of manufacturing
electronic components employed for manufacturing a plurality of electronic components
by sealing chips mounted on a plurality of regions provided on a substrate (23)
respectively with resin thereby forming a sealed substrate (8) and thereafter dividing the
25 sealed substrate () into the respective regions, comprising the steps of receiving the
sealed substrate (8), dividing the sealed substrate (8) into the plurality of electronic

components and cleaning the plurality of electronic components (15). The cleaning

step includes the steps of supplying water (29) to a water tank (26), partially dipping a
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seal ed substrate (8), dividing the sealed substrate (8) into the plurality
of electronic conponents and cleaning the plurality of electronic
conmponents (15). The cleaning step includes the steps of supplying water
(29) to a water tank (26), partially dipping a -4 cleaning roller (14)
provi ded above the water tank (26) in stored water (27) in the water tank
(26), rotating the cleaning roller (14) and bringing the cleaning roller
(14) into contact with the plurality of electronic conponents (15) after
partially dipping the cleaning roller (14) in the stored water (27). 5 In
the cleaning step of the aforenentioned manufacturing nethod, a draining
roller (31) nmay be pressed against the cleaning roller (14) after dipping
the cleaning roller (14% in the stored water &27) and before bringing the
cl eani ng r ol Flesniggw)ler Heppravisied abeveshe Mwatensankl (46 pinistoredvater 61 imtheovater

conponent s 5) .., Xthe af or nti.one fa ri.n had th

coggri se t hfagag%é%)ésg’ Eﬂ‘tgtmfdﬁg?\??rh%T egﬁg'gﬁ ﬁfgnglt"féthg?{‘ﬁ’g?gf ebbﬂéf’@‘g ronic
conmponent s i i i ti th
o BT on o s B o ts Pl ARG ind BT 0Py ot
each stage (dejning rodiasfld) mi the stanedewatet (200i ¢ conponent (49) deterni ned as

defectiye in the jnspecting step framthe, corresponding stage (17) to a
defectie tray (2 tiﬁﬁlcfa’f‘lfl ﬁ@PQ?FheﬁgOfsﬁle@F%QP@ﬁpg%laﬁﬁmﬁ , § ARt er i ned

as 15 nondef ' [ ' ' : [ stage (17
to a nondef egcﬂet(e’ﬁ)'{rﬁztyg?ééﬁ&%%}r{s{e‘%&%fegﬁ{l%é@@Kgﬁgﬁ%&flﬁﬁﬁé@%né ar i%g ghe)
el ectroni c cestiep(leiin tht Sjoredieter (A7 add Befofteiri@ing\ie tleadifierollef @y inve tray

(20) or the step of transferring the electronic conponent (15) determ ned

as nondef ect Fomaqtvithide plynality etelpateonia eompopents &Hd. t he i nspecting step may be
carried out in parallel ., while the pluralit f el.ectronic.20, conponents
(49) may be di vi ah° BPTRSIGnG MRRHE R Peind ey fiher FOBERIPEHE Yel at i on
bet weengf i r shiviRdlyseaapidg BR Midlilybrkcireht EBhpondiad (48) fh L 8ekRY ftern)
and the two brougs nag %e g?raﬁggh oﬁrthe tmg staégsy(l%ﬁhréégégﬁfggly in

t he arrangi nthestieapinglstept lnspeappg thetaleetrofic cooponends (49¢ amatged dn dlie tvenuidgzst ur i ng

el ectronic c onents ,according to the present invention, the cleanin
rol ler (14) g{)glségsppﬁtvaly@é gachestags ﬁ), ltrﬁgsfgrrmg an electronic component &9) g

determined as defective in the inspecting step from the corresponding stage (17) to a
defective tray (20) and transferring an electronic component (49) determined as

15 nondefective in the inspecting step from the corresponding stage (17) to a nondefective
tray (21). At least either the step of transferring the electronic component (15)
determined as defective to the defective tray (20) or the step of transferring the
electronic component (15) determined as nondefective to the nondefective tray (21) and
the inspecting step may be carried out in parallel, while the plurality of electronic

20 components (49) may be divided or grouped into two groups to be in positional relation
between first and second colors in an ichimatsu pattern (checkered pattern) and the two
groups may be arranged on the two stages (17) respectively in the arranging step.

In the apparatus (1) for and the method of manufacturing electronic components

according to the present invention, the cleaning roller (14) comes into contact with the

25 plurality of electronic components (15) by rotating in the state impregnated with the
stored water (27) in the water tank (26). Thus, the cleaning roller (14) impregnated
with the stored water (27) uniformly comes into contact with the plurality of electronic

components (15), and so rotates as to rub or brush the surfaces of the plurality of
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25 plurality of electronic conponents (15) by rotating in the state

i npregnated with the stored water (27) in the water tank (26). Thus, the
cleaning roller (14) inpregnated wth the stored water (27) unifornmy cones
into contact with the plurality of electronic conponents (15), and so
rotates as to rub or brush the surfaces of the plurality of - 5 electronic
conponents (15). Therefore, an effect of renoving fine dust particles from
the surfaces of the plurality of electronic conponents (15) is increased. In
t he apparatus (1) for manufacturing el ectronic conponents according to the
present invention, the cleaning nmechanism (13) includes the water tank (26),
the water 5 supply nechani sm (28) supplying water to the water tank (26)
and the cl ea@l’e&%rﬂ@urﬁﬁorfeﬁﬁ)(]ﬂOWhgl%?or@,biﬂvffe%p@fr\éﬁB%? R0 use pRokicled Aty  the
conponents necessary for the ‘apparatus (1 or manu %cturln eﬁectronlc
conponent s athe shifecesat dre plamkty(df@lectrome comp@aents(dsy iolidcesas€dl4) and t he wat er
supply nmechani sm (28) corresponding to the size of the sealed _substrate
(8). Therefore, t Hethgsparatusél)foy manfaguringglpaiyonccompeonents acaerdingitiiee of

t he apparatu ] i | fil , n sily
mai nt ai ned a {fg#ééﬁ‘%flgﬁggié% é%%‘ﬂj&rgé{{h%m%hél%)Fg%{ﬁ(?%gﬁe\?\n&%%r é\aé%gé} @@g"ﬁf{qhe

appar at 8s ( 1udpBf meEHarisACREY §upPlyRlg8sitEionithe GATEPOARTLS) MAGRYE flbdithgl @llet he
present invention conprises the air notor (45) rotationally driving the

rotating shafl4) pf@6dedofbovithecvasenrtaniy(26! | Ehus( the)compnoemseesessarydortigsed i n
the rotational drivbg% system 15 due to the use of water is ?(ﬁiq$d.
Accor di ng t o 2BRATaYS) tob%a’? EIREAIEAPBICHOFRPTERTS ate the Waler Rl %/ eenventi ve
nmet hod of ma i I i i ; i 32)
Squoezes var s FOISPEL R aRE el SpRD Rl (1 RN R PR T
roller (31) dgaoeasd stbserateqBeariihegeforel therappardius 41 X can bdidppnsiged; bed cl eani ng
roller (14) in the stored water &27) .and 20 before bringing the cleaning
rol | er l§014) MRenaaeR alcthe apRaratun e ) by simahfiedy Sprtheretheappdratus g he sasdly( 15) .

Thus, the qu%g‘{t%iﬁsao%ngvn%tss%Igg#tcsgfébgé#ggttﬁékl%%ﬁ{gﬁ&ﬁﬁwa{y roller (14) when the

cl eani ng wat er (- ( e plurality of electronic
conponents (15) i sviienteagshraudal) fortrhalufacneingsdetionic todpehdkLacchidtmeabf ect of

Femving the present invention comprises the air motor (45) rotationally driving the rotating shaft
(36) of the cleaning roller (14), inconvenience caused in the rotational driving system
15 due to the use of water is avoided.

According to an aspect of the inventive apparatus (1) for and the inventive
method of manufacturing electronic components, the moving mechanism (32) squeezes
water out of the cleaning roller (14) by pressing the draining roller (31) against the
cleaning roller (14) after dipping the cleaning roller (14) in the stored water (27) and

20 before bringing the cleaning roller (14) into contact with the plurality of electronic
components (15). Thus, the quantity of water contained in the cleaning roller (14)
when the cleaning water (14) comes into contact with the plurality of electronic
components (15) is rendered substantially constant. Therefore, the effect of removing
fine dust particles from the surfaces of the plurality of electronic components (15) is

25 rendered constant and sustained.

According to another aspect of the inventive apparatus (1) for manufacturing

electronic components, the bearings (42) fittingly received in the notches (not shown)

provided on the pair of side plates (35) respectively are pressed by the press members
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fine dust particles fromthe surfaces of the plurality of electronic
conponents (15) is 25 rendered constant and sustai ned. According to another
aspect of the inventive apparatus (1) for manufacturing electronic
conponents, the bearings (42) fittingly received in the notches (not shown)
provi ded on the pair of side plates (35) respectively are pressed by the
press nmenbers -6 (43) in a nornmal state, and di snountable fromthe side

pl ates (35) when the sides closer to the ends of the notches are opened.
Thus, the rotating shaft (36) can be detached fromthe pair of side plates
(35) without disnounting any nenber nounted on the rotating shaft (36) of
the cleaning roller (14). Therefore, maintenance of the apparatus 5 (1) is

sinplified. According to still another aspect of the inventive apparatus (1)
for manuf ac{4#)imgneinsd stateniand dismpaniahie Fomtthe side phtes(ys st th¢ 869s diaser t he

first rotating,shaft 37 the second rqtating 38) un on the
first rotati Hgthsﬁa‘f’% of(tge,?&tcg??&r? ﬂ%e“eg'i r'glfusr @F&Pf%@égéﬁff@ % be 4’?@ second
rotating sha ; ‘ I er

Accor di ng toﬁ?ﬂﬁg ?F?Sgggégﬁﬁg e S%?gg?ﬁgagﬁgﬁg ?§é%nﬁgpg@§@§ bﬁgnﬁnto

first rotati ngatigpdhait(36)ofahdlcleamngsretiend4y. ot BHerdfgres mainteneddd)of tHdapparans
menber _nounted on the rotating shaft (36) outside the cleaning roller (14)
may be @ snothtesmplifieh the cl eani ng roller (14) is attached to/detached

fromthe rotating,sh e ef o nalntenance f apparatus (1)
is nore sinplifi eé\% (Tg tggrl%lla 3 as%ec ftthﬁé’? eﬁgv (M;F "nventive method

of manuf act UkiaAgfact@iBE bleBbiic é&fiw{éﬁ‘ﬂﬂttfﬁe rétﬁﬁn%ﬁﬁ& (36) 1Khs YheO®dH dotAmpangt Ny the
plurality of electronic conponents ( e two stages (17) isS provided
after the stép/)and mmmndgmtamg sbﬁﬂ;@éb ntoyntuﬂ oal the firso ot gtingohpfd (BNt nd(théS)

btai ned b di | ed b 8 i , th
ol ural iy of Te ettt aR S AprRan Sonbibising %p@ﬁ%@&rmttaghﬁ%%@”age@%%f ¢o the
two grogps “Propr?edcﬂ ofHee pﬂﬁd&axﬂg%thﬁ AP tﬁﬁ e t hfi $ie mg@@@lviamm@ocol ors

in the ichimatsu pattern (checkered pattern groups are

arranged on tlhefirsvwotatisigabes (7} 20d thespent irveatig leAﬂtr(BB)Er , Thak, doeidsrhbegi t her t he
step of transferring the electronic
mounted on the rotating shaft (36) outside the cleaning roller (14) may be dismounted

when the cleaning roller (14) is attached to/detached from the rotating shaft (36).
Therefore, maintenance of the apparatus (1) is more simplified.

15 According to a further aspect of the inventive method of manufacturing
electronic components, the step of dividedly arranging the plurality of electronic
components (49) on the two stages (17) is provided after the step of cleaning the
plurality of electronic components (15) obtained by dividing the sealed substrate (8).

In this arranging step, the plurality of electronic components (49) are divided or grouped

20 into the two groups to be in the positional relation between first and second colors in the
ichimatsu pattern (checkered pattern), and the two groups are arranged on the two
stages (17) respectively. Further, at least either the step of transferring the electronic
component (15) determined as defective from one of the stages (17) to the defective
tray (20) or the step of transferring the electronic component (15) determined as

25 nondefective from one of the stages (17) to the nondefective tray (21) and the step of
inspecting the electronic components (49) arranged on the other stage (17) are parallelly
carried out. Thus, the steps of inspecting the cleaned plurality of electronic

components (49), transferring the electronic component (49) determined as nondefective
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component (15) determ ned as defective fromone of the stages (17) to the
defective tray (20) or the step of transferring the el ectronic conponent
(15) determ ned as 25 nondefective fromone of the stages (17) to the
nondefective tray (21) and the step of inspecting the electronic conponents
(49) arranged on the other stage (17) are parallelly carried out. Thus, the
steps of inspecting the cleaned plurality of electronic conponents (49),
transferring the electronic conponent (49) determ ned as nondefective -7 to
t he nondefective tray (21) and transferring the el ectronic conponent (49)
determned as defective to the defective tray (20) can be efficiently
carried out. The foregoing and ot her objects, features, aspects and

advant ages 0f, B8 RIS&ENL tra}r giéﬁ(r)& H?rﬁné@%xjngg @%g&%omrﬁnﬁeﬁé{&xigg cf[e{el(gmntege

foll owi ng detail ed descript e nt i nventron aken I n
conj uncti on ud defedtive tathealefeatiye tray (M0qvamigsefficiBilykdardddSuiRl PTI ON OF THE

DRAW NGS Figs. IA and 1B are plan views showing |eft- and right-side
portions of an appaatsfing Yid othef FoiRcts Faatigese peneeis gAd advesiagenelithe peesendr di ng

Lo Lhe b eseil SOt SSRERLLLAL ok FB g o8By e 21

fragmented front el evationa &w showi ng

a princgpal paként dvedtic Whe tABerMACOANNEDN with 1he adRRRfaaYiHg drasiiman in Figs. 1A
and IB; Fig. 3 is an enl aréggd | an vi ew showi ng a principal part of an

i nspecting pBRIEBPESGRIPH THEJORANGIMGS n Figs. | A and 1B; and 15 Fig.
Si ngul at ed a6 vi ehiBS Fh B (MESTRE BT Shestne [aded MGG s ETOETARA 4G ar e
Ceal i g 1esi o R R SR BT R hgh R BRI TAEE BB MRG0 A
manuf act ur i negespegpizelgf us (1) for el ectronic conponents conprises a cl eaning
;g lslerer{ﬂl 1??]_ 5; OE)? t IFlng% él{] ar(l:c? 51]'[3 %Eé a \é\gr%igllysggglnilerr]z?edrf?gtjt glegazt?o)nalp\sigv\v/ iar(iléa g ri(g)}?t s?dne
elevational view showing a principal part of a cleaning mechanism in the apparatus
shown in Figs. 1A and 1B,
Fig. 3 is an enlarged plan view showing a principal part of an inspecting portion
in the apparatus shown in Figs. 1A and 1B; and
15 Fig. 4Ais a perspective view schematically showing a sealed substrate to be
singulated as viewed from the side of a substrate, and Figs. 4B and 4C are plan views
showing exemplary sealed substrates as viewed from the sides of sealing resin
respectively.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 A manufacturing apparatus (1) for electronic components comprises a cleaning
roller (14) rotating in contact with sealing resin (24) provided on an assembly (15) of
cut packages (49), a water tank (26) provided under the cleaning roller (14), stored
water (27) stored in the water tank (26), a water supply pipe (28) spraying water (29)
onto the water tank (26), a draining roller (31) pressed against the cleaning roller (14)
25 impregnated with the stored water (27) and a moving mechanism (32)
advancing/retreating the draining roller (31). The apparatus (1) further comprises a
pair of opposite side plates (35), bearings (42) provided on both ends of a rotating shaft

(36) of the cleaning roller (14) respectively, notches (not shown) provided on the pair of

-8-



cut packages (49), a water tank (26) provided under the cleaning roller
(14), stored water (27) stored in the water tank (26), a water supply pipe
(28) spraying water (29) onto the water tank (26), a draining roller (31)
pressed against the cleaning roller (14) 25 inpregnated with the stored
water (27) and a noving nechani sm (32) advancing/retreating the draining
roller (31). The apparatus (1) further conprises a pair of opposite side
pl ates (35), bearings (42) provided on both ends of a rotating shaft (36)
of the cleaning roller (14) respectively, notches (not shown) provided on
the pair of 8 side plates (35) respectively for fittingly receiving the
bearings (42) and press nenbers (43) nounted on the pair of side plates

(35) rE‘SpeCt§iH@gl§iteE@§5)F?és%§§tii%ﬁl i%PFltt?ng?&ir@&i&iﬁ?gﬁetgﬁ%ﬁ?dgw@z)(a%a rds8 meffBefi0t Ches.

The bearings (42) are nountabl’e and disnmounta m" t'’he palr of side

pl ates (35) (433 peohiede@nythepanotiidkesates (35¢ respectienlgfoopressing andifixigzhare 5
opened. The pp,araéﬁlii, (%) fu%t her_conpri ses_coupling portions (40) provided
on both si dB<rges ¢ReI5E apiches s e tetraws (49 arnmopntablapng dissprgiable from
respectively : p f : i 0 h, Sl f the rotating
shaft (36) tﬁlr%g%g%?%ﬁé p@%ﬁé? s)nrﬁgp;ké)rl\fﬁ%%}s{ér?ﬁ%)s C??Sgg%ee&%lg §§ﬁ\§?’0tfﬁgs Bt er

shafts 641) apened Ot BhedPphradu PP Eireer BYmprikes B/l P6rtiof2)40) ?&&mtdn%kw, the
rotating shaft (36%¢|s constituted of a first rotating shaft (37) and a 10
second r ot at bidep aflibg totqtR@)shafd (1) o thercleanimg frpltes t( 14)oesrectnglsdmadf qut¢ramfis and t he

first rotatin shaft 7), and t second, r i n haf t 8) are attachable
and det achab“g)PF(B’r‘fiegé’g’ﬁ’o)ﬂbflﬁ‘ésrQ&F‘T:f"?%t{ngéhﬁggﬁélﬁg]‘gslhﬁ‘eéﬁéé}‘étﬂﬁ’gl%ré nd a
nmet hod of ma ; in i j : i rst

Crbodi mant | orpfeavHy, CnCoREr HANL €419 ADRRARIP sk poRERD) MeldadiheRad) 15 1 oo,

| A, 1B, 2A ardp&fiivelf) ths roththngshdftl(B5)ds eonptiamedvofeafirsistotatingghafey7) amhal

right-side portions, of t pparatus for, manufacturing electronic .
conponéflt s aé@@ﬁ@ir%@mgosmgz38%v@§’&¢ton %@m%tﬁtmge%&ﬁ%?»éw efiryjotatng and 2B

are partiall ¥ha Vﬁgﬂ%ﬁtﬂg sécroﬂg}otaﬁrg%ﬁg%g%a%? Xtiéaecg?ﬁggn@dét%cgmr)rlg?rio%eeach

el evational vie W ng a princi eani ng chanismin the
appar atus shewerin Figs. 1A and 113.

[First Embodiment]
An apparatus for and a method of manufacturing electronic components
15 according to a first embodiment of the present invention are described with reference to
Figs. 1A, 1B, 2A and 2B. Figs. 1A and 1B are plan views showing left- and right-side
portions of the apparatus for manufacturing electronic components according to the
present invention respectively. Figs. 2A and 2B are partially fragmented front
elevational view and a right side elevational view showing a principal part of a cleaning
20 mechanism in the apparatus shown in Figs. 1A and 1B.

An apparatus 1 for manufacturing electronic components according to the
present invention is a dividing apparatus dividing a sealed substrate into a plurality of
electronic components.  As shown in Fig. 1A, apparatus 1 for manufacturing electronic
components has a receiving portion 2, a dividing portion 3, a cleaning portion 4, an

25 inspecting portion 5 and an unloading portion 6.

As shown in Fig. 1A, receiving portion 2 is provided with a prestage 7.

Prestage 7 receives a resin-sealed substrate 8 from a resin-sealed molding apparatus of a

preceding step. Sealed substrate 8 corresponds to sealed substrate 91 shown in Fig.
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An apparatus 1 for manufacturing el ectronic conponents according to the
present invention is a dividing apparatus dividing a sealed substrate into a
plurality of electronic conponents. As shown in Fig. 1 A apparatus 1 for
manuf acturing el ectronic conponents has a receiving portion 2, a dividing
portion 3, a cleaning portion 4, an 25 inspecting portion 5 and an unl oadi ng
portion 6. As shown in Fig. |A receiving portion 2 is provided with a
prestage 7. Prestage 7 receives a resin-sealed substrate 8 froma
resin-seal ed nol ding apparatus of a preceding step. Seal ed substrate 8
corresponds to seal ed substrate 91 shown in Fig. -9 4A, 4B or 4C. Seal ed
substrate 8 is arranged on prestage 7 while directing the side

cor r espondi g (45 LIRS ST e o 86~ % difinbtl G7p2ha ggw;mlﬁipgeaﬂfgg Hgor e

downward, Seal ed substrate 8 i's align on prest nee mlarly
to seal ed sudistespdrgiri@lto thhsiderof sealrigresid A3 sHdwoin Kg, 4 £ MBS 4C dowhatirided on a
plurality of latticed regions of 5 sealed substrate 8 respectively, and the
plurality ofs@fﬁdﬁgb%ﬁ”ée 3 &5/ 3ligned Quprgstagat Baegdedn Simaidarky to praledysubsirasePt i on 3

i i ded with: i le .9, Cutting tabl i ble i
i rbctt on v HebRIEFEAA 28 oL Eidk reickn ghufealy' § B BEE R age 10
i's nounsed O@akﬂkﬁﬂsﬂﬁtetgiﬁls&cavel$%dQl&i ;ﬂdx:aﬁ@ oFLhips BrddoMetERA RRled Rani Nner

part of 10 dividing portion 3. Two spindles 11 are independently novable in

a direction vsin. Rotary bl ades 12 are provided on two spindles 11
respectively. Rotary.blades 12 rotate.in planes along directiqgn Y
respectively. d e@W%/q%g PRIHPR S arow@eé,miaorg&u\git@wa c gmgn%blﬁgéﬁhani sm 13.
Cleaning ne b S; I ! i i . er ,14 r,at at abl e
about an axi SO ek T FRE o bid ol ERN Afeligh DT Aol sffcn®) B TP

el ectroni ¢ cempenedich dupagkaies) Qulo piddlicsnoarepavridd oHbisd indérealt dfs arr anged
above cl eani ng nechanism 15. Assenbly 15 is adsorbed and fixed by a

transpdPt nedimdingnariont. shumspindes bl aigrindependeqtly movalde inf adieection Xne pl ane of
0 ) LRl B B4BL R e b B0 Bap BRI, g phdeddoor ot and
rotate in planes along direction Y respectively.
Cleaning portion 4 is provided with a cleaning mechanism 13. Cleaning
mechanism 13 is provided with a cleaning roller 14 to be rotatable about an axis along
15 direction Y. An assembly 15 formed by a plurality of electronic components
(packages) cut out from sealed substrate 8 is arranged above cleaning mechanism 15.
Assembly 15 is adsorbed and fixed by a transport mechanism (not shown) on a surface
(front surface in the plane of Fig. 1A) closer to a substrate. In other words, assembly
15 is adsorbed and fixed on the surface closer to the substrate corresponding to
20 substrate 92 shown in Fig. 4A, 4B or 4C. Assembly 15 adsorbed and fixed by the
transport mechanism is moved from left to right in Fig. 1A.  Following this movement,
the surface (rear surface in the plane of Fig. 1A) of assembly 15 closer to the sealing
resin comes into contact with rotating cleaning roller 14.
As shown in Fig. 1B, inspecting portion 5 is provided with two inspection tables
25 16. Inspection stages 17 are mounted on two inspection tables 16 respectively. The
transport mechanism (not shown) adsorbing and fixing assembly 15 formed by the
plurality of electronic components transfers the cleaned plurality of electronic

components onto each inspection stage 17. In inspecting portion 5, each inspection
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20 substrate 92 shown in Fig. 4A, 4B or 4C. Assenbly 15 adsorbed and fi xed
by the transport nmechanismis noved fromleft to right in Fig. IA
Followi ng this novenent, the surface (rear surface in the plane of Fig. 1A
of assenbly 15 closer to the sealing resin cones into contact with rotating
cleaning roller 14. As shown in Fig. 1B, inspecting portion 5 is provided
with two inspection tables 25 16. Inspection stages 17 are nounted on two

i nspection tables 16 respectively. The transport mechani sm (not shown)
adsorbing and fixing assenbly 15 fornmed by the plurality of electronic
conponents transfers the cleaned plurality of electronic conponents onto
each inspection stage 17. In inspecting portion 5, each inspection -10 table

16 is i ndepepgentd iy idfeyatabfly Mothbleia dirtltioh 2 ' i 44 path,
and independently rotgtablgjin dire?fﬁgﬁ%dgagﬁg?%¥%k§ﬁ§529§ﬁ%5ﬂ%v?ﬂg pat h
of left i nspmdepéndentlyariotatabléinidivettishe®l iFigt M shovesrhe iovingtpath éfefl6 Wit h
unnunbered thick arrows shown in solid |lines. 5 A canera 18 picking up
still i magesinspecting tableatd inglhped iadwpdnipaetiontablpy Ky with anmymberedthickreiowsar t  of
i nspecting p (%kggs ha fRer a 18 is novable in direction X along arrow 19
shown in a thick sol'ird T1The, and also in direction Y. Apparatus | for

manuf ackuri ng el eatdagiiL1CHEBAL P LA invagls OVihe @RcMbAID cBmPOTEtsQl proRided @R (not
shown). This control portion perforns 1 nmage processing on the basis of the

still i mages thefinnen@art ©f gispesting pprtioodnpdraerers 1% sordvable if dueatioadealangl8 and
conpar es obtai ned . e.dat.a . w t.h. preyipusly. stor data, thereby
det er i ni ng ﬁﬂ%?ﬂgrsg?\g@ ¢ Ha‘f‘%%?ﬁiaéng&ﬂ%aﬁem ‘r%ﬂ“@n%ﬁon%&aé"é’t‘% l/é’ror
defective. 1! L0 i el ng: o i OV} i.hh a
dof oot vt 1 g ripg Elithmic mp BB 0UgP R Aok o RER P, P

control port iTais conwdl imeoperfurms imdgetpradesding o€ chefbasigof e stith &paes bbthest ages
17 respectively through transport nmechanism (not shown) and stored in
def ect iMe t r lgCtoonic cpmprIvnisgessivedifiom eamesa b8 and eerapares ebteines imsaeldrtastithve

(rays 2L E SELQR SicrGPERS RSy BSLSHYSHeme: HRURLERL L RpBenl e cONC O
nondefective or defective.

As shown in Fig. 1B, inspecting portion S is provided with a defective tray 20.
Electronic components determined as defective by the control portion (not shown) are

15 transferred from two inspection stages 17 respectively through transport mechanism
(not shown) and stored in defective tray 20.

Unloading portion 6 is provided with two nondefective trays 21.  Electronic
components determined as nondefective by the control portion (not shown) are
transferred from two inspection stages 17 respectively through transport mechanism

20 (not shown) and stored in nondefective trays 21. The electronic components
(nondefectives) stored in nondefective trays 21 respectively are transported to a
subsequent stage (packaging step, for example).

Referring to Fig. 1B, two systems of transport mechanisms (not shown) are
provided for adsorbing, fixing and transporting the plurality of electronic components

25 from two inspection stages 17 respectively. These transport mechanisms are
independently movable in directions X and Y along thick arrows shown in broken lines

respectively, These transport mechanisms transfer nondefective and defective ones of

the plurality of electronic components received from two inspection stages 17 and
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transferred fromtwo inspection stages 17 respectively through transport
mechani sm 20 (not shown) and stored in nondefective trays 21. The el ectronic
conponents (nondefectives) stored in nondefective trays 21 respectively are
transported to a subsequent stage (packaging step, for exanple). Referring
to Fig. IB, tw systens of transport nechanisns (not shown) are provided
for adsorbing, fixing and transporting the plurality of electronic
conponents 25 fromtwo inspection stages 17 respectively. These transport
mechani snms are i ndependently novable in directions X and Y along thick
arrows shown in broken |lines respectively. These transport nechani sns
transfer nondefective and defective ones of the plurality of electronic

conmponent s rgesb¥eshd @ thdMerol agds d@0Ghve and
fixed thereto to nondef egt%g t??%ygéfgé%ﬁgﬁ §%g§%%dtcllve t"ﬁgég’%%"f'%ég%@??, vely.

The t r ansporTherteanizont swshafiisots (sdtwhoyvn pperformrthis Magsfer @nthe dasioof refidtshéisi s of
results of eterm nati gn on the, nondefectives and. the defectives received
fromthe corfttdminaHeR P e nondefectisnand ths defestivasiieceinsd Hiom thecontrolportinn
descri bed mh% &B&ﬁ ence to Figs. 2A and 2B. As shown in Fig. 2A, assenbly
15 formed by e pltrality of electronic conponents (packages) is adsorbed

and fixed to a trammemﬁimeﬁﬁaa.de&%Mim réferdndtoAFigs Ysindaipe 23,
sealing resin 24 and cl earances 25 forned by cutting. Ceaning roller 14 of

sponge or t his showa in Eigo 24y pssemblyd Sifermeddystbel phuglitynet eleatesinicapmpeséents 24 of
assenbly 15.,1Q A driving nmechanismrotationally.drjves, cl egni roller 14
ool eot | GRBE AT BN G Gia EPPIh e s SR I heF g, 2
(descri bed |s%B§Fat¥‘QiQe£lﬁ%%§ﬁ§@an& Befraf@s 95 YorafEl® !cﬁﬁfﬁ?) : C&%ni%%?é!ﬂér'lﬁ' Fi gs.
2A and 2B, a water tank 26 1s provided under cleaning roller 4, and stores
st ored wat erofapongel arahe hiee is ptdvidedtd bampeesvalt agninttasellinpfresin 84 obagemblpgéd 15

that the lower, portion of cleaning roller 14 is dipped in stored water 27
al ong the ovAOEVINGReghaNIHR retptnnally, drivesideaping Zoller dddn #idiretiohon Yin Figs. 2A

gggvgB's i 'g‘r %%qtéﬂ#ﬂygwisg\igﬁgcrﬁoég ngﬁ% R Xlirg&qn Hé Eﬂ?dé/s'cﬁf)&i' thbr &Eth P&t Rhed 2N k 26
to a second embodiment).

As shown in Figs. 2A and 2B, a water tank 26 is provided under cleaning roller
14, and stores stored water 27. Cleaning roller 14 and water tank 26 are so arranged

15 that the lower portion of cleaning roller 14 is dipped in stored water 27 along the overall
width of cleaning roller 14 along direction Y in Figs. 2A and 2B. A water supply pipe
28 is provided in the vicinity of water tank 26 above stored water 27. Water supply
pipe 28 is provided with a plurality of openings (not shown) capable of supplying water
29 to water tank 26 on a portion corresponding to the overall width of cleaning roller
20 14.

Water supply pipe 28 is preferably provided on the following position: With
reference to the direction for transporting assembly 15, this position is on the upstream
side of cleaning roller 14 on the path for transporting assembly 15. With reference to
the rotational direction of cleaning roller 14, this position is immediately in front of the

25 position for dipping rotating cleaning roller 14 in stored water 27.

In cleaning mechanism 13 shown in Figs. 2A and 2B, water 29 is so supplied to
water tank 26 that water tank 26 stores stored water 27. Rotating cleaning roller 14 is
so dipped in stored water 27 that stored water 27 partially spills out of water tank 26 as
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pipe 28 is provided with a plurality of openings (not shown) capable of
supplying water 29 to water tank 26 on a portion corresponding to the
overall width of cleaning roller 20 14. Water supply pipe 28 is preferably
provi ded on the followi ng position: Wth reference to the direction for
transporting assenbly 15, this position is on the upstream side of cleaning
roller 14 on the path for transporting assenbly 15. Wth reference to the
rotational direction of cleaning roller 14, this position is imrediately in
front of the 25 position for dipping rotating cleaning roller 14 in stored
water 27. In cleaning nmechanism 13 shown in Figs. 2A and 2B, water 29 is so
supplied to water tank 26 that water tank 26 stores stored water 27.
Rotating cleaning roller 14 is _so dipped in stored water 27 that stored

wat er 27 pardfy Od’lelgflf’“é%)@ pihde yayesol apgeeierateiin stesediwater 37.anAslgin mesharsm whi | e
waves \Ware j - raln . [ nQt, . shown
storing andg@?{sa%:}%g?’g#ﬁgn%%@r @?%1%@' ?\gez%?‘@\%lg@cfoﬂln e{r}{i‘é}/zrat%V e'%er,gt %%26;6. A)

draining roller 34 drfinifg eollefl®0isqgRoddéed 6tta KO bbdion OF clehBagioler 19ltbee 14, to
be approachable to/separable fromcleaning roller 14. Draining roller 31 is

provi ded on appréachahd¢ to/ssparable dvoimneleaning nollergl 4r olDraining rolies 3ddsrpravisied onant act
with cleganing roller 14 while eagning roller 14 is dipped ipn stored water
27 and ? her sthop aﬁBW’é‘g dﬁ'i’t“&%@lffggtm aﬁ’r{‘ﬁlm%g%%l“ﬁﬁhﬂggﬂgﬁﬁ@‘irﬂé vlehani sm
32 is an aCtHé’z{rﬂ{groHinlsltib Hfﬁg@&iinosftor@d Wafe???'aﬂ@{ﬂe%ﬁetcé@rhﬁiﬁtro’qoﬁféfzt \%?fﬁ?”pl e,

coupled to draining roller 1 through a proper joint. aining roller 31

i's advanced 4seerhitsly pf esAembvagamedianienearis iadtadtbe codsfitutdhufa disdopacthgnat er 27
10 contained in cleaning roller 14 is squeezed out. Then, draining roller 31
i s retreat edisderpior sxasaplacenpled ehdinigtioRe Ylohraugh aprogys jeine  JAeRingor

LT anspor t1 NG, fssel 48] RUIEGBYa LG PLUL A LfiePs SLBSAT QG v cgmRONeNt s,

an air spray prpe I'STprovi . ream si de of  cleaning rol | er
14. Theoi nj egdritdifedifcleasihg fdller $PsAuBzBE RS Thb@Esiniak eoler dil iektdegted 3 n Fi g.
2A, to be 15 capable of spraying air 34 onto the overall width of assenbly
15. The net hriseparatedritdnacleamngitpller &6t r oni ¢ conponents according to the

present On the path for transporting assembly 15 formed by the plurality of electronic

components, an air spray pipe 33 is provided on the downstream side of cleaning roller
14. The injection port of air spray pipe 33 extends along direction Y in Fig. 2A, to be
15 capable of spraying air 34 onto the overall width of assembly 15.
The method of manufacturing electronic components according to the present
invention is described with reference to Figs. 1A, 2A and 2B. First, dividing portion 3
shown in Fig. 1A cuts (singulates) sealed substrate 8 into the plurality of electronic
components (packages) with rotary blades 12. At this time, water is supplied to the
20 portions of resin-sealed substrate 8 cut with rotary blades 12.  This water can remove
fine dust particles from the side of sealed substrate 8 cut with rotary blades 12, i.e, the
side of substrate 23 shown in Fig. 2A.
In cleaning mechanism 13 shown in Figs. 1A, 2A and 2B, stored water 27 is
previously stored in water tank 26, as shown in Figs. 2A and 2B.  Thus, the lower
25 portion of cleaning roller 14 is dipped in stored water 27 along the overall width of
cleaning roller 14, to be impregnated with stored water 27.
Then, cleaning roller 14 rotates in the direction (counterclockwise direction)

along thin arrow in Fig. 2A.  Water supply pipe 28 supplies water 29 to water tank 27.
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invention is described with reference to Figs. 1A, 2A and 2B. First,
dividing portion 3 shown in Fig. 1A cuts (singul ates) seal ed substrate 8
into the plurality of electronic conponents (packages) with rotary bl ades
12. At this tinme, water is supplied to the 20 portions of resin-sealed
substrate 8 cut with rotary blades 12. This water can renove fine dust
particles fromthe side of sealed substrate 8 cut with rotary bl ades 12,
i.e., the side of substrate 23 shown in Fig. 2A. In cleaning mechani sm 13
shown in Figs. 1 A 2A and 2B, stored water 27 is previously stored in
water tank 26, as shown in Figs. 2A and 2B. Thus, the lower 25 portion of
cleaning roller 14 is dipped in stored water 27 along the overall w dth of
cleaning roller 14, to be_inpregnated with stored water 27. Then, cl eaning

rol ler 14 rOtasetored wates 28 |p|a€l?tl.ly spill§ pwLafveater tarel aseoverfien B0.omyl waxeoWg t hi n

arrow in Fi pe 28 supplies water 29 to water tank 27.
- 13 Thus, %T ééroﬁgaa ?es ggwﬁ%rr??ally spills out of water tank 26 as

overflow 30, and TRY Sdraifing@bBer 38 N8 hdlafEkd By H6BREhe¥RinRn 3?z7tow£P@aeadi’f{gal hi ng
roller 31 is advanced by novi ng nmechani sm32 toward cleaning roller 14 and

pr Fissed ZgalrnEQr 14 @drpmsgedragalnefrclimnga@llsrhbmgs showri ig F(lj@/&A Thithss, orhdaamgl ng 5

roller is parti.al ont r act a two-dot ein Fig.

2A, so ?hat Qﬁgrléds Rﬁ%/ @lfy %)?tﬁa%tegaﬁ oM mfgg‘% a’Sd'Lneé‘? éﬁﬂrﬂorfgatr ol l er 14.

The quanti tyg0tq Wakr 98t Efarifyesdasd Hﬁt &l %1 1ol Ier 14 or the quantity
c r oF 14 a a

of water renmaining in eanin ining roller 31 is

pressed agai nst tThe guantity of ﬁled:ea:terdcﬁldectmd pesqﬂtnmntg()ollehel Aorebs quantifyt
pressing draining roller 31 against cleaning 10 roller 14. Therefore, the
opt i mum quant#ies cBrRIngg B cleatiag &oliced .aﬁercdr@wﬂgﬁgﬂqréﬂ ligpressedijagaings th wpmgb| y
found out by g 15@8‘3? '{'é r%te t&'th n&l&sb ert%r pz%%r%cﬁr?ﬁﬁr&%@llgr fle%gtga{ngtgﬁlﬁgagﬁggzess ure

for pressi ng push rarni ai ns edni

Assenbily 15 rope e ﬁbwedh%f)muﬁ q@a@t&%ﬂ@aﬁf abithined modléaAin g?réu@gawst
cleaning roller 14, as the case may 15 Then, assenbly 15 forned by the

plurality ofpreﬂ'egxbtyr@nmd:omdxypmmp@rgmrg oad@dmb,ej@r prev1ously setting the pressure for
pressing (pushing) draining roller 31 against cleaning roller 14. Assembly 15 can be
cleaned without pressing draining roller 31 against cleaning roller 14, as the case may
be.

15 Then, assembly 15 formed by the plurality of electronic components is adsorbed
and fixed by transport mechanism 22 as shown in Fig. 2A, and introduced into cleaning
mechanism 13. Then, assembly 15 is moved rightward in Fig. 2A, to be cleaned.
More specifically, cleaning roller 14 rotating in the state impregnated with stored water
27 is pressed against sealing resin 24 of assembly 15 and assembly 15 is moved. Thus,

20 cleaning roller 14 impregnated with stored water 27 rubs the surface of assembly 15,
whereby fine dust particles adhering thereto can be removed. Further, cleaning roller
14 is so pressed against sealing resin 24 of assembly 15 that water squeezed out of
cleaning roller 14 infiltrates into clearances 25 of assembly 15. Thus, dust particles
present in clearances 25 of assembly 15 can be washed out.

25 The rotational direction of cleaning roller 14 and the direction of movement of
assembly 15 are preferably opposite to each other on the portion where cleaning roller
14 and assembly 15 come into contact with each other. Thus, cleaning roller 14 comes

into contact with the surface of assembly 15 at a high relative speed. Therefore, the
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and fixed by transport nmechanism 22 as shown in Fig. 2A, and introduced into
cl eaning nechanism 13. Then, assenbly 15 is noved rightward in Fig. 2A, to
be cleaned. More specifically, cleaning roller 14 rotating in the state

i npregnated with stored water 27 is pressed agai nst sealing resin 24 of
assenbly 15 and assenbly 15 is noved. Thus, 20 cleaning roller 14

i npregnated with stored water 27 rubs the surface of assenbly 15, whereby
fine dust particles adhering thereto can be renoved. Further, cleaning
roller 14 is so pressed against sealing resin 24 of assenbly 15 that water
squeezed out of cleaning roller 14 infiltrates into cl earances 25 of
assenbly 15. Thus, dust particles present in clearances 25 of assenbly 15

can be washegfegif.cledring RSseh®hatd Ridreadid ection of cleaning roller 14 and the
direction of novenent of assenbly 15 are preferably opposite to each other

on the portion whBes, at ¥amsisprpyedbhterthe dveraheridals sasksémbld 55 cabbed iwitho cont act

with each other. Thus, cleaning.roller 14 cones _jnto contact with the
surface of HSBHEIr hjei§4d?1p§gﬁ?‘g1j\“P@IséﬁrF‘%é’a?ﬁééd.TiT‘Ffe?'Vé?eélaé},‘er’anéo assgmblyf f ect

of cl eani ng @s;ssiE. e ok 13470 .S a .onto the
overall w dt%slg? assoe%%flg%le?a %ﬁf@@‘g&ﬁ@ P%:}Sgdgﬁfi‘ngmr%}sl%gﬁ{p’ %ﬁtd%“(r)rlgr egnat ed

wi th stred prefembly2ibed Ihais 34, iabeder 86l erdaiegtht drydsseffdel y 15 is bl own of f, and
the surface of assenbly 15 is dried. In this step, hot air is 5 preferably
used as air 34, ifccordieg ta ibisiemhodimant.ithelogvey paggioafof sleaningealisr &4 Fjating inhi s
enbodi nent, - | ower rf.ion of .cl eani.ng,nol l.er 14 rotati Ln the
direction altégglrﬁgﬁon a}i’?lgéé\lf‘saﬁgv%shownlﬂl glgg %ﬁ ¥ E‘Pa‘?dpl)‘aé rF‘ﬂ‘”&&g?Z&’ WAFEr 27 in
water tank gk 2d hUBhusCEIEHMYBIIEOC]4 6 spdflgeddr tROPRIDLAEs thBe b SmpREAKES 1N
the state inpregnated wth stored water 27. Cleaning roller 14 is pressed
agai nst seal witlystoesli wate2 of Gemangaiollerl Bt it pressadragainptr epleng rpsie 84 of essemsblyt hat
t he V\ﬁi‘ r co aiQed thereinis e tered from.cl eani ng roIchgr 14. This

cl eani @ r estn WD B RTORSE PRSP BRtthe watepfqriaiped therepsis extapaes fiamy Clediifeer 14
rotating in thg gfate inpregnated with water is pressed against sealing
resin 24 of transported assenbly 15. Thus, cleaning roller 14 inpregnated
w th wat er uniforTiiycleaning results in the following three effects:  First, cleaning roller 14

rotating in the state impregnated with water is pressed against sealing resin 24 of
transported assembly 15. Thus, cleaning roller 14 impregnated with water uniformly

15 rubs the entire surface of sealing resin 24 of assembly 15. Therefore, an excellent
cleaning effect is attained also with respect to dust particles strongly adhering to the
surface of sealing resin 24, and this cleaning effect is exerted on the overall surface of
sealing resin 24. Second, water squeezed out of cleaning roller 14 infiltrates into
clearances 25, thereby washing out dust particles present in clearances 25. Third, dust

20 particles removed from the surface of assembly 15 are reliably discharged from water
tank 26 as follows: The dust particles removed from the surface of assembly 15 fall
into and are stored in water tank 26 along with water squeezed out of cleaning roller 14.
Then, the dust particles stored in water tank 26 are discharged from water tank 26 along
with overflow 30.

25 The dust particles removed from the surface of assembly 15 may adhere to the
surface of cleaning roller 14. In this case, cleaning roller 14 is so dipped in stored
water 27 that the dust particles adhering to the surface thereof are separated from the

surface and removed. Waves W generated when rotating cleaning roller 14 is dipped in
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15 rubs the entire surface of sealing resin 24 of assenbly 15. Therefore, an
excellent cleaning effect is attained also with respect to dust particles
strongly adhering to the surface of sealing resin 24, and this cleaning
effect is exerted on the overall surface of sealing resin 24. Second, water
squeezed out of cleaning roller 14 infiltrates into clearances 25, thereby
washi ng out dust particles present in clearances 25. Third, dust 20
particles renmoved fromthe surface of assenbly 15 are reliably discharged
fromwater tank 26 as follows: The dust particles renoved fromthe surface
of assenbly 15 fall into and are stored in water tank 26 along with water
squeezed out of cleaning roller 14. Then, the dust particles stored in

wat er tank 26 are discharged fromwater tank 26 along wth overflow 30. 25
The dust par#tdisdesaterefonoae ifitocontasewith theasuefacs ofadeapinigl ryllerd 4rayinadheerthist o t he

surface of clgani roller 14. In this case, cleaning roller 14 is so di pped
in stored et 2&“? HQFCW%WBY@BVMFF@ wfagey ?aﬁtglgtrel?%rhlé- surface ther eof

are separat ed fr ol Siif § RS ELPIINRLIAMERIY HEASH IS YRS, LA At g

cleaning roller 14 1s dipped Iin - 1 ore cone I'nto contact with

the surface ofclanggnolg 1ol Taus, e quantiiysfiveaseohtained ietikatig rollet 54 i S because
waves Wwash the surface of cleani ng roller 14. Draining roller 31 is so

pr essed? agai $5RING @ ApRactgih aspembly 38 farmed Gy dee plutalityeaf efagtronigicompenanisng
roller 14. Th e fLEY..0 ter nt ai n i n..cl eani roller. 14 5
comng into ¢ g?ﬁdgcﬁ S\?mg#%‘q?g%é%&ﬁ?Sﬁ%?%o edﬁk?f%[%ﬁte&df“&?‘QW ?@e gyst 8?%‘8{%? oni ¢
conponents  frsmtBESIATRE: SRS piarHlityPbt dlectiOnRBMHponditels §iaBlieattalldg afd f €Ct Of
renoving fine dust particles fromthe surfaces of the plurality of

el ectronic costaednts is stably attained and sustained. Apparatus 1 for

manuf acturi ng el e¢troni c_conponents.according to the firsg 10 odi nent can
be downsi zed, is gva%lfﬁafin;ﬁ% ??'Etu‘g}goeﬁ?%%r?@ﬁ’(pgn?ﬂtﬁW@H#"éﬁ V.tﬁff Ble

R T e e e e VAR
formed by a elfdcecire paticolgriyraitvakdbidassosaipared wittlh mamifacafingigpparatus
requiring a mechanism generating steam.

Draining roller 31 is formed by a direct-acting mechanism such as a direct-acting
cylinder. Thus, apparatus 1 for manufacturing electronic components can be simplified

15 in structure and downsized as compared with a case of using an oscillating mechanism
such as an oscillating cylinder.

In order to supply water 29 to water tank 26 from the openings (not shown) of
water supply pipe 28 in this embodiment, water 29 is preferably continuously or
pulsatively sprayed onto stored water 27. Thus, sprayed water 29 is reflected or

20 swashed on the surface of stored water 27, so that reflected or swashed water R
strongly hits the surface of cleaning roller 14. Further, the effect of generating waves
W on the surface of stored water 27 is increased due to sprayed water 29. Thus, dust
particles adhering to the surface of cleaning roller 14 are easily separated and removed
from the surface. Therefore, the effect of removing dust particles adhering to the
25 surface of cleaning roller 14 is increased.
The plurality of openings of water supply pipe 28 may be so provided as to spray

water 29 toward the surface of cleaning roller 14. The effect of separating and

removing dust particles adhering to the surface of cleaning roller 14 is attained also by
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cylinder. Thus, apparatus 1 for manufacturing el ectronic conponents can be
sinplified 15 in structure and downsi zed as conpared with a case of using
an oscillating mechanism such as an oscillating cylinder. In order to
supply water 29 to water tank 26 fromthe openings (not shown) of water
supply pipe 28 in this enbodi ment, water 29 is preferably continuously or

pul satively sprayed onto stored water 27. Thus, sprayed water 29 is
reflected or 20 swashed on the surface of stored water 27, so that reflected
or swashed water R strongly hits the surface of cleaning roller 14.

Further, the effect of generating waves Won the surface of stored water 27
is increased due to sprayed water 29. Thus, dust particles adhering to the

surface of ohganimeiy @ké,evatdrR Bittenges ishifacs P dleartifdr ARL 1 4 %@yﬁﬁd th kAapert he
surface. Therefore, the effect of renpbving dust particles adhering to the 25

surface of crelad ngfurder.aratery eanibespeaieddntoboth ¢f the surfacy obtlempemiatigs of
wat er supply4o%ﬁe 28 ma¥ § so provided as to spray water 29 toward the
surface of cleMiTYPNHLr 714, The effect of separating and removing dust

particles adheringcdRdihf ﬁl‘:&ré(n?&)%irﬁ’ént,cél&iﬁg'}gllérql4|o?rs%%éeio? iR fy@iped al so by
t C

-16 this. In this case, water R hitting surface leaning roller 14 is

suppl i edl to emleyed. t &lidanid@.rolfarriteay, simply de nde 0fia nlaceraphaygdexealient tvateh of
the surface of cleaning roller. 14 and stored water 27. According to this
enbodi nent, BSRHVIY r Brarepre; dleyrngiollag 4 say be eeplacre Wit adristigsl WliedtyPe) eani ng

roller 14 TBaRhbYDe At oo L0k 2ol eSSl oAt avBl®bionis | o

absorptivity. erefore, cleaningr ace

rol | er-type ndiresdficted td Heollet kigt-alsoNndidisra rafrdgpe tbabéreialing Gk eNBhtgatéol | er
used in this specification is not restricted to a roller but also includes

a rol!er-typémﬁﬁmwéy havi ng excel l ent water absorptivity. 10 In the step of
ol a0t B 25T e SE AR RS0, SRRSO b B
gﬁgpg]{ OP; gllf‘ézge‘ﬁxﬁihg?élloe%/ |1§ ‘ri‘ssélo}\tiﬂlg&bslqugd,tﬂ?erkﬂ%?e, WRAdeAingl PR cLLRRKARE -
sufficiently sustained, due to the wear or the breakage. Therefore, cleaning roller 14 is
treated as a consumable product, and exchanged at a proper frequency.
Moving mechanism 32 is preferably an air-driven actuator. Thus, occurrence of
15 inconvenience resulting from water is suppressed as compared with a case of using an
electrically driven actuator. Further, the actuator may not be highly waterproof.
According to the first embodiment, sealed substrate 8 is transported from
receiving portion 2 to dividing portion 3 and cleaning portion 4 along the longitudinal
direction of sealed substrate, as shown in Fig. 1A.  Alternatively, sealed substrate 8
20 may be transported from receiving portion 2 to dividing portion 3 and cleaning portion 4
along the short-side direction of sealed substrate. In this case, cleaning roller 14 and
cleaning mechanism 13 may be so sized (in direction Y) as to correspond to the length
of sealed substrate 8 in direction Y shown in Fig. 1A.  Further, prestage 7 and cutting
stage 10 shown in Fig. 1A may be elongated along direction Y. According to this
25 structure, the size of apparatus 1 for manufacturing electronic components in direction
X shown in Fig. 1A can be reduced.
[Second Embodiment]

An apparatus for manufacturing electronic components according to a second
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treated as a consunmabl e product, and exchanged at a proper frequency. Mving
mechani sm 32 is preferably an air-driven actuator. Thus, occurrence of 15

i nconveni ence resulting fromwater is suppressed as conpared with a case of
using an electrically driven actuator. Further, the actuator nmay not be

hi ghly wat erproof. According to the first enbodi nent, seal ed substrate 8 is
transported from receiving portion 2 to dividing portion 3 and cl eani ng
portion 4 along the longitudinal direction of seal ed substrate, as shown in
Fig. A Alternatively, sealed substrate 8 20 nay be transported from
receiving portion 2 to dividing portion 3 and cl eaning portion 4 along the
short-side direction of sealed substrate. In this case, cleaning roller 14

and cl eani regnbudinent bEthe boesemyinkeatis®issionedestiiveddiitieefdréite Yo Fas 2B0 q@fsr espond
to the length of sealed substrate 8 in direction Y shown in Fig. IA
Furt her, pr esibogiment aims a¢ implpmentingtaagpparatus ikasurio iparfeiny maintenange. belsel ongat ed

along directjon Y, -AcgQrding. to, this.25 structure, the size of . aratus 1
for manuf actsh?‘lv%n Ié‘lge@? ,raorr%t%mgg%(ﬂ?]im%roylﬂecgﬁepgg?q DR S YPESHF ?“_ﬁgﬁf"& | A
can be reducydn theSgpantsErPR B lind e AR nbiRk a%'ﬂﬂﬁ?ﬁ; HHig N9

el ectroni c conponents according to a second -17 enbodi nent of the present

i nvent i®on i ssmbodinkes.crRtetingwhafi 36a§ eomstinged of Hirgt rofBing Fhifs 37 embasicordt ai s
us easy to perfo mai nt enance. As _shown in Fig.

25,2 v ot al IREVERIMI S5 (Aot TR NBHELE LT 1ere BirsaR ed whGRI al o8
35 in th : tHE gy el ' ding t
hi 55, onbodt enp iy FRERHHE g PR el o RPN ST ot Vg

shaft 37 andeadsetan@habloiml defghsfi@from3dich bineBt ABRaSGAEL edIlr 1 Pidholi@edshaf t s
37 and 38 are integrated with each other by fitting or screming in the

vicinity of Ahetatiagshaft 3. riixiag nwg 38ras mogeied andothrseded of elganing mllenbt i and
det achgbl e frr?n? eaﬁt}t ?éher. A cleaning roller 14 is nounted on rotating
shaf t ) FiQaﬁagﬁ 5”39 are nounted on both sides of cleani ng roller 14 in

10 rotating shaf tR&ting A BEIdcstpRldito Jtdr ShARUAl BkoupliiSHiomsaf h$ixthg on
coupling portions 40 in fixing
nuts 39.  More specifically, rotating shaft 36 and outer shafts 41 are screwed to each
other on coupling portions 40. In other words, outer shafts 41 are provided on the
outer sides of fixing nuts 39 respectively, while rotating shaft 36 and outer shafts 41 are
15 coupled to each other on coupling portions 40 in fixing nuts 39 respectively. Thus,
rotating shaft 36 is separable from members provided on the outer sides of coupling
portions 40.  Rotating shaft 36 and two outer shafts 41 are components constituting a
generalized rotating shaft of cleaning roller 14. Referring to Fig. 2B, first rotating shaft
37 and outer shaft 41 provided on the outer (left) side thereof as well as second rotating
20 shaft 38 and outer shaft 41 provided on the outer (right) side thereof may be integrated
with each other without providing coupling portions 40.  According to this structure,
the generalized rotating shaft is separable into two members.
Bearings 42 are mounted on outer shafts 41 respectively. Bearings 42 are fitted
into substantially U-shaped notches (not shown) provided on side plates 35 respectively.
25 Press members 43 are fixed to side plates 35 respectively on upper portions of the
notches. Press members 43 are attachable and detachable from side plates 35
respectively. Press members 43 are fixed to side plates 35 respectively, thereby

pressing bearings 42 with press members 43 and fixing the same to side plates 35
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nuts 39. More specifically, rotating shaft 36 and outer shafts 41 are
screwed to each other on coupling portions 40. In other words, outer shafts
41 are provided on the outer sides of fixing nuts 39 respectively, while
rotating shaft 36 and outer shafts 41 are 15 coupled to each other on
coupling portions 40 in fixing nuts 39 respectively. Thus, rotating shaft
36 is separable from nenbers provided on the outer sides of coupling
portions 40. Rotating shaft 36 and two outer shafts 41 are conponents
constituting a generalized rotating shaft of cleaning roller 14. Referring
to Fig. 2B, first rotating shaft 37 and outer shaft 41 provided on the
outer (left) side thereof as well as second rotating 20 shaft 38 and outer

shaft 41 proviet e (WEePHERmhiaNL] o @dchgbeﬁgafsggg%artgsﬁné'g%ggg{ggggd wth

each ot her out “provi ding coupling portions

structure, dahbedetaehel frarrdide pladdsiIsgesieatively. s & gamrahs moufted® oh e swmerber s.
Bearings 42 are nmpunted on outer shafts 41 respectively. Bearings 42 are
fitted intddeuisidsplatepp gouespradiag tnenecofeuitgrsbafissHown) provi ded on side

pl ates 35 respectdgvely. , 25 Press nmenbers 43 f.ixed tg.side plates 35
respectively on uPLp0|5ee r X%%IF t slcg)er‘f‘ésel%‘_fmgt W«Sssr@%ﬁe&% %r %g%glﬁt_éﬁg%ﬂ’?yi’é p&‘?@ﬁy
attachapl e afignslfkarhaRloRink P Setter AL 85 1P sidéLIRRFtd MRk Yop B SRIeffP mber s
43 are fixed to side plates 35 respectively, thereby pressing bBearings 42
with press mppbesidesds Fign@B) okihegotdhes srampetablesi decpidatgas tHS structére,

respectively. \When press nmenbers 43 are detached fromsid | at es 35,

bealroi ngs 42ybe&%\?85b4@p‘i§§i.§@ﬁ@ﬂn§?dr.(Pﬁ‘éidﬁé’?aﬁ‘?saﬁe‘gh@?ﬂe%ﬁé&fi“sféréiﬂser,&od%r 44 is

mount ed on thgs Qiefing sitefiorGhe Rl ReiHofit Sa i FERGGRG 40 one of ouer
or anp ers

shafts 41. e, screws TIxing press ne to side plates 35 may

be partially 5 dAsabuniedsard anmew pige #6 agplyigdicthsrefSareppodidat uledes cl oser
to ends (opening sides; wupper sides in Fig. 2 of the notches are

openabl®. Act#ediank 260 Argear 4% isdixed fea morﬁ,reshafhg ofjgir BtorHS. détearsHdmnir om
000Dt B PBEBRRT AT o R LIRSS o1 bl G BRI B, 150
air pipe 46 sH@Rrhdugs sl Andth& RuA(ndf Shon)VdodBst rbadBh ofmotd? sWH £7 ist ank 26. A
gear 48 is fixed to a notor shaft 47 of air notor 45. Gears 48 and
transmitted to outer shaft 41. According to this structure, rotation of motor shaft 47 of
air motor 45 is transmitted to rotating shaft 36 mounted with cleaning roller 14
15 successively through gear 48, still another gear (not shown), gear 44 and outer shaft 41.
Therefore, air motor 45 rotationally drives cleaning roller 14 in the direction
(counterclockwise direction) along thin arrow shown in Fig. 2A.
According to this embodiment, the following effects are attained: First,
bearings 42 fitted into the notches provided on pair of side plates 35 respectively are
20 pressed and fixed by press members 43 in a normal state, and dismountable from side
plates 35 when the sides closer to the ends of the notches are opened. Thus, rotating
shaft 36 can be detached from pair of side plates 35 by opening the sides closer to the
ends of the notches, without detaching members mounted on rotating shaft 36 of
cleaning roller 14. Thus, apparatus 1 for manufacturing electronic components is easy
25 to perform.
Second, rotating shaft 36 is formed by integrating first and second rotating shafts

37 and 38 with each other. Further, first and second rotating shafts 37 and 38 are

rendered attachable and detachable from each other. Thus, rotating shaft 36 can be
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44 fixed to notor shaft 47 and one of outer shafts 41 respectively are
coupled to each other through still another gear (not shown), so that
rotation of notor shaft 47 is transmtted to outer shaft 41. According to
this structure, rotation of notor shaft 47 of air nmotor 45 is transmtted
to rotating shaft 36 nmounted with cleaning roller 14 15 successively through
gear 48, still another gear (not shown), gear 44 and outer shaft 41.
Therefore, air notor 45 rotationally drives cleaning roller 14 in the
direction (counterclockw se direction) along thin arrow shown in Fig. 2A
According to this enbodinent, the followng effects are attained: First,
bearings 42 fitted into the notches provided on pair of side plates 35

respecti vel Wiad& intdOamf &3SechmNdiatihk §HARY% 7RHESS mﬁg%é?iaégoligf 14 dnor mal

state, and di snountable fromside plrates 35 when t oser to the
ends of t he anetiedes/darehaifens dotaflighaft 36 ahensy mebdérs n@antdronktie defeached
frompair of,silﬁc‘le pl.ates, 35 by openi na the sides closer to the ends of the

not ches, wi tSHEWE cleaniag Felisy I huhiotating @@H‘a_biﬁo??ﬁ%ﬁt@%d-_s hElrys, aEpagftus b! eani ng
roller 14. @Pﬁ%@gﬁ%ﬁ%éé?ctljonfcgcrorrﬁgﬂ%’rftg%teﬂgiéﬂ% rﬁ%@gﬁgﬂg&l C conponents i s easy

25 to perform atrng s s for y I'ntegrating first and

second § ot ati ng Sthaddt gppaﬁa?uﬁnﬂ)r%&nﬁfabﬁﬂxriﬂ@%féc@brﬂ@EemEéHehﬁQfompfriiséssdir Mbfrsecond
rotating shafts 37 and 38 are rendered attachabl e and detachabl e from each

ot her. Thus,45rretasiphally dsivingtrogeing alafiokd ofideadingirdiier 1i4nt d'his, ionweniersecond
rotating shafts 37 and 38 en. cl eani rol.ler 14 is  attached to/detached
from rotati rguEAaR fheg?fa%‘ﬁﬁ?é‘ﬁﬁ?gﬁm’éage {hs sgiolwatehis aﬁ?ﬂg%‘? si de of
cleaning roller I4nidphboaiidag shaft 36 may not be detached. Thus, apparatus
1 for manufacturing el ectroni"c conponents is easier to maintenance. 5
Third, apparatus Anfetdrodrdmuhafaturing gleetr@it canpeneasripesrdimgso aakipt i ses air

not or _ 45 rotati onal Ig driving rotating shaft 36 of cleani n%] roller 14.
Thus, }thconveeiiodimeat of e pessentinyenton idgssrvgd Wit Triprenge /BBt mAdU8 and 3 he use

of wat er i s oLt I SINAYIIEAL LrAoH) Bt Ay DRAYAGRYS plguiR) SEL T O ©
nponents according to a thir
cleaned electronic components as well as the efficiency of the method of manufacturing
electronic components. Fig. 3 is an enlarged plan view showing a principal part of
inspecting portion 5 of apparatus 1 shown in Figs. 1A and 1B.

15 As shown in Fig. 3, the following operation is performed after the step of
cleaning a plurality of electronic components, i.e., a plurality of packages 49 obtained by
dividing a sealed substrate 8 according to this embodiment: Cleaned plurality of
packages 49 are divided or grouped into two groups, which in turn are transferred onto
two inspection stages 17 respectively. At this time, packages 49 are divided into the

20 two groups to be in positional relation between first and second colors in an ichimatsu
pattern (checkered pattern).

Then, the steps of transferring defective packages 49 onto a defective tray 20
from first inspection stage 17 and inspecting packages 49 arranged on second inspection
stage 17 are carried out in parallel with each other. In addition, the step of cutting

25 another sealed substrate 8 subsequently transferred to an inspecting portion 3 (see Fig.
1A) or cleaning plurality of packages 49 is carried out in parallel with these steps. In
this case, the step of transferring nondefective packages 49 from first inspection stage

17 onto nondefective trays 21 (see Fig .1B) may be carried out in place of or in addition
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10 enbodi nent of the present invention is described with reference to Figs.

| A, B and 3. This enbodinent ains at inproving the efficiency of the step
of inspecting a plurality of cleaned electronic conponents as well as the
efficiency of the method of manufacturing electronic conponents. Fig. 3 is
an enl arged plan view show ng a principal part of inspecting portion 5 of
apparatus 1 shown in Figs. 1A and 1B. 15 As shown in Fig. 3, the follow ng
operation is perfornmed after the step of cleaning a plurality of electronic
conponents, i.e., a plurality of packages 49 obtained by dividing a sealed
substrate 8 according to this enbodi nent: C eaned plurality of packages 49
are divided or grouped into two groups, which in turn are transferred onto

tWO i NSPect it®theSk @O trahdfefRERRECHVEPAkadls 4f9h§ni%o héEBiveRAG iﬁ@%ﬁ?n fijcare divided

into the 20 two groups to be in positional relation betwee Irst and second
col ors i n anmnspedtiomstage 17pattern (checkered pattern). Then, the steps of
transferring def ec';j ve, pacgages 49 onto a defective tray 20 fromfirst

i nspection st age A87eseiPe RRoEe therpiurality 1o siers ars parallglhyeagieshousde theangthedhect i on
stage 17 ar § . j i . . ddir | the step
of “cutiing 6 anMRArRY e SuRet Bhd lenit s orBRE do B Ehbod et r ThiBhre IR,

i nspecty ng geitdwinE pRrdliseef dtér@.can bépffielendy eatiedeud| Whald dtopsae MRGIpIBs 49 iS
carried out in parallel with these steps. In this case, the step of

t r ansf er r i nguiingsedled substeatp §drtageskages #9,oheahing plurplity pé padkegesstoaipepectiig ont o
nondef ective,trays 21 (see Fi B be carri out. ip plage.of or in
nddi ton - st Pt dRereets A rbeFithg Tekaes 19 e fiunepl it

def ective 1 o RShdbfeRNd i1 hiREGENAN aLIAGE: 49 derlimifiEsdeReth bRy e, the
plurality of steps are parallelly carri 8 out In t%e method o

manuf act ur i rigfeetiectrayo?i.c Thergfomretiie effivtanoy df thg mahddofmantedirmgrelectrdhier ef or e,

the 5 following plurality of gteps can be efficiently carried out: These
steps Hte t HOMPPRYYLS AN hedpravgdseal ed substrate 8 into packages 49, cl eaning

Pt L, of pacitag R agReE S SLARIERRLHIEN BNChAREITRERD
21 and trandetudenfgstpac ke@as c4draiaties ohnrisiasat@al eClthuy epaokdges 49 can be
stably adsorbed and fixed from inspection stages 17 particularly in a case of
manufacturing small-sized packages 49. Further, the possibility for contact between
15 adjacent packages 49 is reduced, whereby packages 49 can be prevented from flawing.
In sealed substrate 8 shown in Fig. 1A, the chips are mounted on the plurality of
latticed regions respectively, and the plurality of chips are collectively sealed with resin.
The term "latticed" is not used in the strict sense of the word but indicates such a state
that regions corresponding to packages 49 respectively are arranged in directions X and
20 Y respectively. Packages 49 are generally rectangular in outline. Further, packages
49 also include packages, such as certain kinds of memory cards, for example, having
curved or polygonal lines in the respective sides in plan view. According to the third
embodiment, adjacent packages 49 are prevented from coming into contact with each
other particularly in a case of manufacturing such packages. According to this
25 embodiment, therefore, a remarkable effect of preventing packages from flawing is
attained particularly in a case of manufacturing packages having curved or polygonal
lines in the respective sides.

The term "ichimatsu pattern" essentially indicates a pattern formed by alternately
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defective tray 20. Therefore, the efficiency of the nethod of manufacturing
el ectronic 10 conponents can be inproved. Plurality of packages 49 are

di vided or separated to be in the positional relation between first and
second colors in the ichimtsu pattern. Thus, packages 49 can be stably
adsorbed and fixed frominspection stages 17 particularly in a case of
manuf acturing snall -si zed packages 49. Further, the possibility for contact
bet ween 15 adj acent packages 49 is reduced, whereby packages 49 can be
prevented fromflawing. |In sealed substrate 8 showmn in Fig. 1 A the chips
are mounted on the plurality of latticed regions respectively, and the
plurality of chips are collectively sealed with resin. The term"latticed"

i's not used aifngihe dskLiled arioRse: @ﬁaﬁege word but indicates such a state that
regi ons correspondi ng to packages 49 respectively are arranged in directions
X and 20 Y respedttlgembodmeitathesert?" ighimatpapattedn!’ yndicates dimgpatiem ofitheut | i ne.

Furt her, packages , 49 also ipc|ud ackages, such as certain kinds of nenory
cards, for é?gg%ﬁfeg,ﬂaﬁa(&erfﬁ_‘ca@ﬂjrﬂgé( @P‘ﬂg_ol ygonal lines in the respective
sides in plan vi gye, ACHIRELBLMRAbIE dnftiod en‘?mﬁa@éc{?tﬁﬁgtratggji@&ﬁ%th?ﬁ%ﬁ"ges 49

are prevented fromcomng into contact wth eac er particula n a

case of5 manwlales U2.i Ndowewd, thapkage SnveAie0isdion estriztdditb $hi2 butesehled suttihte
therefore, a remarkable effect of preventing packages fromflawi ng is
attai ned pardimauditerajively by cubwith abapehsayt eca Witk sgv pakwshse slterastiviely, sateded or
pol ygonal lines.ipn the re tive sides.. The.term"ichi nptsu pattern”
besent | al | y SHietst Bey Be VY o eBeatenuis ouidh Lt navarg et 2 B clitgrhg

dar k- bl ue an@radhe nfay St Widyaiot b BsddNi FuRRRQtterRNely, (sBRed §1bSratk 8hayRleS U
pattern” indicates the pattern of the checkeredyflag (the so-called bl ock
check). | n duased vafh & laeerdfeamenent i oned enbodi ments, seal ed substrate 8 is cut

with rotary 5 blégsd s 12. I-b\{\ﬁ\éer, t he g}r{esen in.venfion S not restricted
to this’ but seal BOR §ige 1 Ag2RR{AtE | & maAnitAsiuping glegtienig LomPopetind saw or

e, 22, G SO el SR8y BB RATBR o 2
2, dividing portion 3, cleaning portion 4, inspecting portion S and unloading portion 6
with each other from the left side in Fig. 1A. In other words, apparatus 1 for
manufacturing electronic components is formed by coupling unified (modularized)

15 portions in the aforementioned order. However, the present invention is not restricted
to this structure but apparatus 1 for manufacturing electronic components may
alternatively be formed by successively coupling receiving portion 2, dividing portion 3,
cleaning portion 4, inspecting portion 5 and unloading portion 6 with each other from
the right side in Fig. 1A.  Further alternatively, dividing portion 3, receiving portion 2,

20 cleaning portion 4, inspecting portion 5 and unloading portion 6 may be successively
coupled with each other from the left side or the right side in Fig. 1A.

Although the present invention has been described and illustrated in detail, it is
clearly understood that the same is by way of illustration and example only and is not to
be taken by way of limitation, the scope of the present invention being interpreted by the

25 terms of the appended claims.
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abrasive may or may not be used. Further alternatively, sealed substrate 8
may be fused with a | aser beam 10 As shown in Fig. |IA apparatus 1 for
manuf acturi ng el ectroni c conponents according to the present invention is
formed by successively coupling receiving portion 2, dividing portion 3,

cl eaning portion 4, inspecting portion 5 and unloading portion 6 wth each
other fromthe left side in Fig. 1A In other words, apparatus 1 for
manuf act uri ng el ectronic conponents is forned by coupling unified
(rmodul ari zed) 15 portions in the aforenentioned order. However, the present
invention is not restricted to this structure but apparatus 1 for

manuf acturing el ectronic conponents nay alternatively be fornmed by
successi vel yWweupid 0gANeES - ng portion 2, dividing portion 3, cleaning
portion 4, inspecting portion 5 and unl oading portion 6 with each other from
the right side in Fig. IA Further alternatively, dividing portion 3,
receiving portion 2, 20 cleaning portiagon 4, inspecting portion 5 and

unl oadi ng porti onl-6 AhIPRIELE {OF BeByiplng electnigicampanerts mplypéforf r om t he

| eft side or .ght  si i i JA. A th h _the present invention has
been descri bné%ggaﬁél rﬁglau@?@gple‘%e!éﬁg%% ﬁ??PoéetnPs’l 5 lf“@a"?’fpﬁ THASIYod that t he
same is by vwairahfy dfirégisdsprbiiad angsisanmlrespedthvelyaiih fedintRérebPorBfiglaaken by
way of limtation, the scope of the present invéntion being’interpreted by
the 25 ter resaled sulistratgmpd tebsehficr divideng saRbsewled Fulisgate alorgEBspestivelsaidan
apparatus for manufact.uring el ectronic conponents enpl oyed for

manuf act ur i NGERHICGMRIFPS of el ectronic conponents by sealing chi ps nounted

on a plurality Oireﬁégiingﬁénf?fn‘?&e‘iiﬁﬁjg Ok &aﬁﬁ@ﬁﬂ#ﬁ&@ respectively with resin

thereby formng a seal substrate’ and thereafter dividing said seal ed

substrate al ong redipdig poeticadididmgrsedisedisd subctimeiistoBgid plurilitg et vectgonior t i on
recei ving said seal ed substrate; a dividing portion dividing said seal ed
substrate i ntpeRERs;drality of electronic conponents; and

a cleaning portion having a cleaning mechanism cleaning said plurality of
10 electronic components, wherein
said cleaning mechanism includes a water tank, a water supply mechanism
supplying water to said water tank and a cleaning roller provided above said water tank,
and
said cleaning roller comes into contact with said plurality of electronic

15 components by rotating in a state impregnated with stored water in said water tank.

2. The apparatus for manufacturing electronic components according to claim
1, further comprising;
a rotating shaft of said cleaning roller, and

an air motor rotationally driving said rotating shaft.

3. The apparatus for manufacturing electronic components according to claim
1 or 2, further comprising:

a draining roller provided to be approachable to/separable from said cleaning
roller, and

5 a moving mechanism advancing/retreating said draining roller with respect to
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a cleaning portion having a cleaning nechanismcleaning said plurality of
10 el ectroni c conponents, wherein said cleaning nechani smincludes a water
tank, a water supply nechanism supplying water to said water tank and a
cleaning roller provided above said water tank, and said cleaning roller
cones into contact with said plurality of electronic 15 conponents by
rotating in a state inpregnated with stored water in said water tank. 2. The
apparatus for nmanufacturing el ectronic conponents according to claim 1,
further conprising: a rotating shaft of said cleaning roller, and an air
notor rotationally driving said rotating shaft. 3. The apparatus for

manuf acturing el ectronic conponents according to claim 1 or 2, further
conprising: a draining rol]er provided to be approachabl e to/separable from
sai d cl eani fgid degpingrollegnwheseia npvi ng mechani sm advanci ng/ retreating said

draining roller w.: -23 said cleani ng roller erein said
novi ng nechani Sm@gltglq%%@rgﬁg\%l}aéﬁmos&yeeﬁ S Waleh oy °3Ja?ﬁ‘|gr%3"aP‘BE |rgl|le\9/§¥ PEY88&i ng
sai d drai ni ngidrdhihi@p relisriapaihst Said Gleghig@rolRg roller. 4. The apparatus for
manuf acturi ng el ectroni c conponents according to claim 2 or 3, further

conprising: a pair of side plates, bearings provided on both ends of said

rotating shaft respectively, not ches proyi ded on said pair of side plates
respectively for Fit er‘i‘ﬁpﬁ?‘ég@i‘v‘?%‘ Ct‘gg‘ﬁ(f}leﬁg&?‘icr?@@})o&% ¥cpding g s

mount ed on s%grd3 Ritfler Rbmptislfg P! at €s respectively for pressing said bearings
in said notches, wherein '

a pair of side plates,
bearings provided on both ends of said rotating shaft respectively,
5 notches provided on said pair of side plates respectively for fittingly receiving
said bearings, and
press members mounted on said pair of side plates respectively for pressing said
bearings in said notches, wherein
said bearings are mountable and dismountable from said pair of side plates

10 respectively when sides closer to ends of said notches are opened.

5. The apparatus for manufacturing electronic components according to claim
4, wherein
said rotating shaft has a first rotating shaft and a second rotating shaft mounted
on said first rotating shaft, and
5 said first rotating shaft and said second rotating shaft are attachable and

detachable from each other.

6. A method of manufacturing electronic components for manufacturing a
plurality of electronic components by sealing chips mounted on a plurality of regions
provided on a substrate respectively with resin thereby forming a sealed substrate and
thereafter dividing said sealed substrate along respective said regions, comprising the

5 steps of:

receiving said sealed substrate;
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sai d bearings are nountable and di snountable fromsaid pair of side plates
10 respectively when sides closer to ends of said notches are opened. 5. The
apparatus for nmanufacturing el ectronic conponents according to claim 4,
wherein said rotating shaft has a first rotating shaft and a second rotating
shaft nounted on said first rotating shaft, and 5 said first rotating shaft
and said second rotating shaft are attachable and detachable from each
other. 6. A nethod of manufacturing electronic conponents for nanufacturing
a plurality of electronic conponents by sealing chips nmounted on a
plurality of regions provided on a substrate respectively with resin
thereby formng a sealed substrate and thereafter dividing said seal ed

substrate al ong rdm?gdw@ea&aisdbgtﬁgé RS s IRMtyS 6 Mectidfic cBmpbARti®s, 3hd
receiving said seal ed substrate; -24 dividing said sealed substrate into

said plurality ofleaniag saidplucality nbelecsrong; coanpbnenth,erlreig sai d plurality of

el ectroni c conponents, wherein . said cleaning step includes the steps. of

suppl yi ng water £3 &F%P%Fterd%bﬂﬁsf%ﬂswsupP%’%ﬁ Vichp %WéTeééQ*i‘iknB)a"Eﬂlyl er
provi ab - Sal éﬁﬁ%? gl Mo Sal rotating
sai d gls)gani %}%}%@1 ‘Se’? a OE%?ﬂr}\g‘."Hégh ?gﬁ%%@ﬂ‘é@a&ﬁg%ﬁl{\gﬁf’dﬁd W%{egfncsgﬁ\g%t "with

sai d pl ur altartky roodting] saizk dleaning rolerand eribging kdié clepding rallet WtélbdHRhdd vithashd
cleaning roller in said stored water. 7. The nethod of manufacturing

el ectroni ¢ E8HPENehelecteniormpnRents aBerpariialy dipnirgssaiheeaning raileri ingaidol | er

agai nst sai%ughﬁ%q§ng roller after dipping said cleaning roller in said
stored wat er AHd Bé&fore bri nging said cleaning roller into contact with said
plurality of electronic conponents in said cleaning step. 8. The method of
manuf acturi ng el ectronic conponents according to claim6 or 7, further
conpri sing the st’lepghefmethod of manufacturing electronic components according to claim 6,

pressing a draining roller against said cleaning roller after dipping said cleaning roller in
said stored water and before bringing said cleaning roller into contact with said plurality

of electronic components in said cleaning step.

8. The method of manufacturing electronic components according to claim 6
or 7, further comprising the steps of:

dividedly arranging said plurality of electronic components on two stages after
said cleaning step,

5 inspecting said electronic components arranged on said two stages respectively

at each stage;

transferring an electronic component determined as defective in said inspecting
step from corresponding said stage to a defective tray, and

transferring an electronic component determined as nondefective in said

10 inspecting step from corresponding said stage to a nondefective tray,

parallelly carrying out at least either said step of transferring said electronic
component determined as defective to said defective tray or said step of transferring said
electronic component determined as nondefective to said nondefective tray and said
inspecting step, and

15 grouping said plurality of electronic components into two groups to be in
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dividedly arranging said plurality of electronic conponents on two stages
after said cleaning step, 5 inspecting said electronic conponents arranged
on said two stages respectively at each stage; transferring an electronic
conponent determ ned as defective in said inspecting step from
correspondi ng said stage to a defective tray, and transferring an electronic
conponent determ ned as nondefective in said 10 inspecting step from
correspondi ng said stage to a nondefective tray, parallelly carrying out at

| east either said step of transferring said electronic conponent determ ned
as defective to said defective tray or said step of transferring said

el ectroni ¢ conponent determ ned as nondefective to said nondefective tray
and said i i 4 i ' | 4i f_al .0Nni ¢
component s PO ol S 3 Sl S UBL BRI Rkl e aFGROAE o,

and second efhfSaidAwe gehgsloarsed thatstaereapedtidély angidgrangaghtdf said two
groups on said two stages respectively in said arranging step. -26
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