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- 1 CASSETTE CONVEYANCE METHOD AND CASSETTE
CONVEYANCE APPARATUS 5 BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates
to a cassette conveyance nethod for conveyi ng
cassettes, in which a plurality of wafers are
accommodated, in the field of 10 manuf acturl n

seni conduct or devi EASSEFAE SHONVERANCE, ML %’aﬁgo

relates to a Cassetct:Essmsy@@nempp@EaAEsARAmU\shI ch
this cassette conveyance nethod is executed. Z.
Description of the Related Art In the field of
manuf act ur i ng sem conductors 15 there is a tendency

for Iarge fer ar after year.
Furt her, iﬁg o 9 n#&#gwlp%gkl ng density, the
waf er th| aknessl?lbasi lefert reeducescht ilan order to reduce

the wafer thi cﬁg%sgju e%%&flﬁ: %‘{)égic‘{}% %dlaségg aiggs 2 O assette

wafers is carr grin
fi ni sheseyandiecmeghicahdars cadherdda diatﬂﬂaettﬁﬁfkr sur felekch a

of eainrwa&%p o030 oty & %eryva{)@a(fnﬁ@a%a ntegratedeield of

nmoun frame i nto one ter that a
surf@ééuﬁﬁé‘—ﬁ@e’tlme SfemigongiciIPT ey iem priEve gsgsent

adher gdeaRtient Be sl Rl WS a¢e PicdRetdd d@{wﬁéyamée apparatus
peel ed. Then, an I D nunber forned on the ur ace

eachifalBi s thagd CA/THT % RNV VRN dilihod 1s Secuted.
correspondi.ng tesidig gt oiindertlies rdhaeretl Atthe waf er

Is accommpdated in a _cassett refer to Japanese
Pat ent  Appl i Cj:[ni eNdeezld:g fg F "b%’rféi semiconductors,

Unex ahiered 1Balaemtenaiérk1yblﬁq1atllangé‘«s1&cs%ﬂﬁem sttd dsesused

§uLf§2Ee3%?ge5r§!§ er mFr?:%f epr o\geHssu g al‘?c%w &%ﬂg’?gge{he

waf epaickingt demtsddnyat dchenivafer tioigkndssines rh@ﬁr@nreeduced
body 1 §r3eGoPPdRLd Q 165 @S s 68,4k BErinding the

are sectional schematic strations show ng
act i 6H& feresasfettads 15f Jtané:ammeﬁd Qi - Pbﬁt%&amwé-grmdmg

deSCEL'fsb%Qn'l%hla%pa%GSﬁch’@ngrﬂap‘épﬁé. (‘eﬁi}ié?rfbdNﬁb the back surface
2006- 35259, shown by arrow al in Fig. 6a, a firs

2 cadsépch zw@éqrs é&w\Fé}?&j Ghe giapﬁ%e?aé} rﬁ%é&tegrated with a
posi fb@AtPFrame into one body.

After that, a surface protective film, which

has been previously adhered onto the front surface of the
wafer, is peeled. Then,kan ID number formed on the
surface of each wafer is read. After a bar code label
corresponding to the ID number is adhered, the wafer is
accommodated in a cassette (refer to Japanese Patent
Application No. 2006-35259). Japanese Unexamined Patent
Publication No. 5-82625 discloses a technique in which a
wafer, which has already been subjected to predetermined
processing although the wafer is not integrated with a
mount frame into one body, is accommodated in a cassette.
Figs. 6a to 6c are sectional schematic
illustrations showing acticons of cassettes of the prior
art, for example described in Japanese Patent Application
No. 2006-35259. As shown by arrow al in Fig. 6a, a first
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in a processing device 100 through an opening portion
111 of the processing device 100 by a conveyance
nmeans (not shown). 5 On the other hand, a wafer 2, on
whi ch final processing has been gonducted in a
processing unit 150 of the processing device 100, for
exanpl e, on which a bar code | abel has been adhered,

i s acespAbiat 480 A Sacrnveyed: 46 & (R AT i gD Hpsition po

hand; {ngt peBewak iay SRR 010 tHrdgA%n Biedingtportion 111
cassette EOO is |owere predet erm ned di stance

d by a
eachof| RECOREORRFERNS P8V 56 bR &t GAPITETGS dreans (not

cassghb@njand the next wafer 2 is successively
accommodated in the first cassefte. T first . ;
cassette 400, R 'ecl?ti‘eﬁrzk‘?é"t MR S frerobfW ik final
waf gpsoaeavsag@cmwmmued;odomdumeri?ﬂacpmcessing unit 150 of
predet er m ne positjon. T the fi ssette 4
i s cBﬁ@g?é“a’C,@ﬁSlpﬁe #gﬁcfoﬁt%g%' |°rrec%}|{a§&r‘Pfae?fd 5 L fE = ]?ar
t enpovadei Lybeflotlesd baterf iaditerest,oclks pozianmydatied rpep first
to ar . . as ' i dsh b
casosredetil A by B RO e ot h b by
pO throoghadn Gpenifigstoragssetiel 404 ihe e dupied
as tgﬂed%f\g' glﬁanefd Ifils tGARRE L1 Q0imd Norddiavsesong is

8 , the wa

cassette . wafers 2 are accommodat ed. Then, P
the RFesmmegadec dudde ifslltfcﬁn\fa/%%ﬁtitiﬁ'se%f&gdt%?o%%"t water
PoSi t 501 P2 ds@GatAd Accbrdivdavdl DNOMHe ofi it fEas8sette. The

stock position pl (refer to .arrows a4 and a5). After
he. GhEee: CEFSHBGE S0 s HAGRG Arqap oatpgd niber of

posi wia@Rsspl 42 respeeiddetiad, tie Irweesdittg anpredetermined
150 is stapped. _Then, ,as sho b afnhn; Fi :

30 t RESHAEE casdisite tjt?o #1%#% s%%%#%@éﬁ ou?%i %Ig %ﬁ%@gyed 1r'1
processi ihg rdeadroe 11 Gl terioiayh e togrepdrar bby t $opcked, at first
As s I t ot 500 is

di sc g&%@§¥§%%§$%%9%ﬁé Q%%%%gg?ﬂd£§§§?€%?ﬁbo in the

same manner adlepttat af shew | ¥ntFiass@et e 400CORH gpSsette

thesgodo its\"’(?:occrﬁﬁegﬁéci &% 400 4200 - RaYEd bses; €1 8680 9elrough an

a new enpty cassette 1S conveyed to a predeterm ne

d
posi GRS IFE PoRLIan thel pr obbsShhSNE (MameeT s8¢ GRpkgof the
agai g4 fddte Wit tre A0E, | tn agcOFBERE€dcd HsébeenBOO, the

Cassig%%ggwétgiéxgg%gggg1gted. Then, the first cassette 400
is conveyed to second stock position p2 located at a
lower position of first stock position pl (refer to
arrows a4 and ab).

After the cassettes 400, 500 are charged at two
stock positions pl, p2 respectively, the processing unit
150 is stopped. Then, as shown by arrow a7 in Fig. 6c,
the first cassette 400 is discharged outside the
processing device 100 through the opening portion 111.

As shown by arrow a8, the second cassette 500 is
discharged cutside the processing device 100 in the same
manner as that of the first cassette 400. After these
two cassettes 400, 500 have been discharged, a new empty
cassette is conveyed to a predetermined position p0.
After the processing unit 150 is started again, the wafer
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as that described above. However, in the case where
the wafers 2 are accomodated in both the first
cassette 400 and the 5 second cassette 500 in the
cassette conveyance action of 4l -prior art shown in
Figs. 6a and 6¢c, before the new cassette is used, it
IS necessary to stop _the processing unit 150§§P pi ck

up thels vdceermaedseed o, tBOONEYoRFERELLEr dBedSitngame manner
devige 409 dOsdhabeliSabblel s necessary to stop the

operation of the processing unit 15 duri

of time from %ﬁ%ﬁe?ﬁe %BfEﬁ? Saf5vENG §8nt§gcgﬁ&€ﬂ§tgdare

in ti&téﬁﬁﬁwﬁke@a§§ebbEh566etﬁlﬂbencbbeeBQW'a@@SQMHEthe

s conv dto ed rain pasi ti

Accordf $ a%?%ﬁé%s?hg of ?g tﬁgsﬁﬁgngCQn SYROCS Egtion of
due ﬁmetmﬁletoapagehoﬁnomarﬁugsm Gafanueﬁpnobeimrmgthe new
unit 150, Recentl

'Senld%S%%%¥%r ¥éﬂ'nthfsfhgkgsggrgnﬁgugﬁgb“@H@%pﬁ?ces51ng

roducti on capa
Thereiot €150t ans peskraplehEotuvocdSBhéteélé@oroﬁﬂﬁhérom the

progﬁfgﬁgg ihaedg9§85'?§g above. 20 The present

i nv as”been acconpllshed in view of the above
circumst ances. Thati §sanitbjleche6rSEREY pPresEP the operation

'nVQ@f'QQetﬁr@&@¥égﬁgauﬁ§§3QBbedEQQ%%y%nﬁ%ﬂfaduaf tithe from
whi ch waf ers can be continuously accommpdat ed

cass#ieR WhenvafessopplayeahespeaCrBRogatEd in' the second

pretegassepé 3508t@pwhbh tﬁean@mheasgbme@t1@fddmweyed to
pr esent i nvent io I, oVi g@ assett.e ﬁonv%ance
ett

appak 5t 4t FAMIWAP npfi 188, CEORGAY JeEFSing of
execﬂhedwafkk®M@N&€Fd§HEbeVHN§I@N theosd@ppage of operatlon

acconp h the abave ob cco i
flrs? hﬁ%d?ﬁ%ﬁ?sséngag %t%sgonvé%a%%gliﬁpl% %%% field of
conpnaseﬁacautungtsemmveydncéomeanhlg@rpg@NMmeqyz;apaClty is

f'rsf?qﬁfﬁégtteTh@rE?Srgor'%OQEaBeQQQa%H% %%f@ﬂ%id the delay

di rec sécond’conveyance neans
onv@§|h@eap§@@©ﬁ§1n§a§§@ﬁtdeﬁﬁrﬂh@dh@hoﬂ@ntal and the

vertical d'reCTh@nprggeﬁﬂeE%b@nEH%ﬁfh%%tb@@ﬁtéﬁﬁompllshed in
second cassette are circulated by the _first and_the

secorte¥onfeyhAcaPRESNS I BELREERNES Swor Kbi dde 3D object of the
aCCOﬁF@Q@htomnﬁ@ﬁt&bﬁntoabrwhhdﬁ a Wﬁ%&@tQQEddhveyhnce method

?ggﬁgggdateg wafggg %g%s ttecon 1nuous %§%%&%mmodated in a
cassette without stopping an operation of a pretreatment
step. It is another object of the present invention to
provide a cassette conveyance apparatus in which this
cassette conveyance method is executed.

SUMMARY OF THE INVENTION

In order to accomplish the above object, according
to the first embodiment, a cassette conveyance apparatus
comprises: a first conveyance means for conveying a first
cassette in the horizontal and the vertical direction;
and a second conveyance means for conveying a second
cassette in the horizontal and the vertical direction,
wherein the first and the second cassette are circulated
by the first and the second conveyance means between a

workpiece accommodation position, at which a workpiece is
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position at which the cassette acconmpdating a
plurality of workpieces is replaced with an enpty
cassette. In the first enbodi nent, when one cassette
is 5 arranged at the workpi ece.agconmodati on position
the other cassette is replaced at the cassette ’
replacenent position. After acconmpdation_ ha

f| niasivettrfosta e i e ddinoraas e ow I GB{ FESSRRT BnTRREaCeent

ggg gg%%eda 'vﬁucﬁ‘?"ﬁ’r?é’%jaéé?eﬂﬁ’@ éﬂ@dﬁckrﬁh@d&tlng a plurality

3t on position, so t 0 mo
exanmfl evonkfieraears b@@fﬁﬂ"‘?‘g r Ig%ﬁ?(mggtc’ ngtBu
to the forpgaidgsi M r@mo@m@mngwlaan oper aabeAtEE as
pretreatment step, the workpieces Gat EX8 L
waf earangehe e dite ifoter e %c%ﬁ%rﬁrﬁg gt écgg gllﬁéotné he
t he serond- eohogh rens , résl acet hat 16heasseseste replacement

conveyance apparatus of th
fir RETHRVSYan ?F%ﬁngc?ﬁ%ﬁoéé£§5n EQ?SFHE%%P53%?§r one

railgassdt€s) @omeﬂouaabettedewhsbhdhﬁg breph&eplased, is

hori zont al
11 tombeyebntai e 4eEkpYEF, EBbohbuaRibRTROR Likdoe so that

sl i dmﬂkﬁﬂeoest heoti exampdeti vaEerai FanaRg &Sopt guously

tabl e at h t e
sli d%? 8?% é?o g%eggfkﬁﬁthﬁggﬁgh rgﬁﬁ?ﬂ;;ﬁztopplng =
es,

i's ampangEdpnaﬂd ﬁh@r§§é§ﬁ&m986n§§?§hcghﬁég kpie
| ncl ggﬁp 18 S@S?BQsh@EhZB%t@bn&ahhouaﬂwamyﬂbmmpdated

par a h the first horlzontal
horlzontaBC§PFééﬂ93FPd|H& SR gﬁ%ﬁ# orlzontgﬁ{]%he

rail ca@sé@%@n@dﬁ"eyla@@e @@Iﬁaxalﬂlm:fmdﬂ ttl'tﬁ tfHer stecifepdiment,

hori zontal slid a _second vert,
t he §B€oﬁ&r§§rFPP§PY@§qe 57 ;econ (% fﬁ%éﬁiﬁ?fﬁzontal

attaghed;ta tﬂi&s&%ﬁﬁdmﬁalceallsﬂaldalldﬂmq Hentiepe first

face 30 .0f whi.ch t
T A S

conpEse stthewc irzstn taid ahei@ecmwdfwﬁ/e%%c gﬁ%1%§/r sliding
rel atlv%&%edl $ e v%wlcgiﬂhal}éﬂm HeC oL M NPst ot abke, which is

t hir&"% ment, as 1 n

fi r statitauhedxiceide t%\/%éﬁ‘ae‘f;ﬂg'gg‘g%onglsl‘ﬁg’?? (zj‘laﬂfg‘it’e £B8 face of
rail,, ﬁ?§1§§ﬁ§ e £ A0l & sod enelsi § avpEsngde, dndsthe second

h
s AN 14 o o e CHOREEhARhS reis

Otherfyhﬁbed in parallel with the first horizontal rail; a
second horizontal slider sliding on the second horizontal
rail; a second vertical rail attached to the second
horizontal slider; a second vertical slider sliding on
the second vertical rail; and a second table, which is
attached to the second vertical slider, on the top face
of which the second cassette is arranged.

That is, in the second embodiment, it is possible to
compose the first and the second conveyance means by a
relatively simple configuration. _

According to the third embodiment, as in the second
embodiment, the first table extends toward the second
horizontal rail, the second table extends toward the
first horizontal rail, and the first and the second table
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face vertical to the first and the second hori zont al

rail. That is, in the third enbodinent, it is possible

to 5 reduce the width of the cassette conveyance

apparatus by a portion where the first and the second

tabl e are overl apped with each other. According to the

fourth enbodinent, as in the third_ enbaodi nent

di steamcdee afy lpash PABLiALLY aﬁarﬁ-ﬁep%caﬁ&h ggchapither on a

ext end-d ramt hesveesi €ak shiger sngorhesSpeaendg hoe itzetal
first and the second table, are a little shorter than

t he Bk ance between the first and the second

hori zontafha¥ ai§, Thetréotriracembdtifehe,t ie fieupdssible to

enbod t, th 15 th
appaﬁééﬁééc%megﬁldﬁFﬁ%g1EE% cﬁE%S?ﬁ%ﬁE%%%egﬁgy%yggﬁgratus by

enbogi gt iomswherénehef fibet amdontet setbad daktlle are

enbodlne l.en s of . th flrst and the second
ver t9aF ?Eﬁ?daVSEEe?aFH 8 BRTa nanner 20 that the
second tabteoﬁdﬂnghEOsEbenﬁouasheembodamenassaStHmomyﬁ third

under first t F s
is |%%%? Hm%?éthé P%%@?ﬁg Bg wBPEgnto% ?ﬁg%ﬁ ﬁﬁg‘%ﬂé second
Vertt&bleraxteaddfmhmnthhevgétéﬁalvéﬂﬂd@gﬁ §org&spanding to

| ocaf gd fiﬁ%@eaﬂpp€§go§5 BAS £hBAeOf ate ssagende shorter than

vertical ere ore, accordlng to the fif
embotheedistenee basyeeneshar £1asky eped the Sraeng Ybrizontal
mannggiihat the one cassette can pass through above

the other cassette. Therefore, it ossible.to
convey theb FF?gPrﬁndaFﬁQr§én§e58n&h8a§p Fqeliment, the

saneyi4fR. oACehedag sk tkheonivetl/anerbegiparritusasam be
one of the econd to the fourth enbodi nents, |engths
of tHEPHTLEE“-and the second vertical rail are set at
t he m ni nuacovdlngs tion thec f if timembodimentt,heasdgomhe of the

{20 SeBatal S, 2R RERIY O BRRGHIRERTD PISRAUIO N cpe rirac

i s | audt tdeaterhod vewsriwadt rpddi wiren st tie Fughsta manner

Ygrfggg%egﬁbls@%énﬁh%ﬁble and@ e GbNEdd LAl e td I8l pass
through under t%e flrst table when the first vertical
slider is located at the lowermost position of the first
vertical rail and when the second vertical slider is
located at the uppermost position of the second vertical
rail.

Therefore, according to the fifth embodiment, the
cassettes are conveyed in such a manner that the one
cassette can pass through above the other cassette,
Therefore, it is possible to convey the first and the
second cassette at the same time.

According to the sixth embodiment, as in one of the
second to the fourth embodiments, lengths of the first
and the second vertical rail are set at the minimum
values in such a manner that the second table and the
second cassette can pass through under the first-table
when the first vertical slider is located at the
lowermost position of the first vertical rail and when
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position of the second vertical rail. Therefore,
according to the sixth enbodi nent, |engths of the
first and the second vertical rail can be 5

m nim zed. According to the sewesth enbodi nent, a
cassette conveyance nethod conprises: a first

accommodati on step | i ich a workpi ece.is

accbRfo§8CORY ﬁ%f?%Q%hvgkﬁéhﬁt%§ i%E%F%%r bi BRg uppermost
accpFzRdatnon Hagid isHrdmd Warém. 10 the

wor kpi ece_ in the cassette;, a first, conveyan j

whi ch th%hﬁr Okeys ATTH FL I Y ?Joxgh cgarglg%??gehg’

r eplacemdiat gfositd oif mdt vdric hclee cossend evercboabdaaihgecan be

a l.ur.al.i ty, of workpieces is replaced with an enpty
casﬁ%Pﬁ l&é@'in the first conveyance step the second

15 cassetcearedilrar e dthe heeventetenbodpheseneat cassette

posi ti j C QN r kpi C Len N
oS LMD bl 401 P EEBSSCRTRA Oton o
wor ki edd.dhs a atudimioze ebs | aceoenedzbad thsdefigsht cassette

the WOrKRIH9& 1 AGE UPISIRLD Ak POS 1 b O 1 BRI 8rS8EEBMModating
con&%yance stéb I'n 20 which the g%cond cassette

accoMPoRRIKRE EDI 1R FBe yCRISC RS kp? eELESF sCEBRGYPRES SteP in

to the GASIRL LB F Pl eses@nte POSEdhPEy8adtbNat bassette
second conveyance step the first cassettggre | aced

L,.
t he FERIGAAE T HOR R FosthiTh 7 sCatonbEseaCroTRasting
wor ihaea A iodaE kehePesi 1$ onep Waeedi wifh theefpigt

accommodat.i on ste the first conv , h
sec&ﬁf%ﬁ%ﬁﬁnﬁﬂéﬂ#ﬁnF%?e%lﬁﬁ% ?%%Vggggég §%§§e§gécgecond .
st eparsetrepesphcdhait | she i pashet seveaphaeabedtnpasition 1is
whe C t [ i r Lege
eI e LT PRNO-E" 800afoaL 108, paCHBLESS -

r eplsosthdhtaadrmmedsiei o $eel atenehichoshei Rrkpipee 1s

theé%%ﬁﬂﬂﬁﬁ%%é@ni@aéhﬁe dcohdiNEsE8de£8r aBneneagsekpeece

the new cassette, which has been replaced, is .

conaseuMesia hkomoPkpl bten ackBfmddatreRd FBSVEYERCSS §eP 1N

exag £foh Sthd hadcdhe ¥REkeieseasoshnbEayshy 35plurality of

acconmodat e t he, waf er. EUS to tge forggﬁ%ng m&thou%nt

st o P A BDet Bt FIRVEY S E hEC pHRE r EBERERL SsFER; 2F6F

exarpy£itide avd kph eckes, seabrd scoanepancensicepotbky first

) a%&ﬂ&ﬁEQQE?Peﬁfaégg ggsggétgassette replacement position is
conveyed to the workpiece accommodation positicn, wherein
the first accommodation step, the first conveyance step,
the second accommodation step and the second conveyance
step are repeated.

That is, in the seventh embodiment, when one
cassette is being arranged at the workpiece accommodation
position, the other cassette is replaced at the cassette
replacement position. After the accommodation has been
finished for one cassette, the new cassette, which has
been replaced, is conveyed to the workpiece accommodation
position, for example, so that the workpiece continuously
acconmodate the wafer. Due to the foregoing, without
stopping an operation of the pretreatment step, for

example, the workpieces, wafers can be continuously
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According to the eighth enbodinent, as in the seventh
enbodi nent, the cassette is |owered by a

predet erm ned di stance each time the cassette 5
acconmodat es one wor kpi ece at t.hey wor kpi ece
accommodation position, the cassette acconmodati ng
all of the plurality of wor kpi eces is |ocated at a
posia¢eermodetedhin th@ CﬁBFRgFéce acconmmodat i ng

posi ti on’A@EngBn%hﬁof that e2gHtnt Bﬁb&@@.ﬁm&ﬁtqoa\é@i@ﬁ@le
steps, one cassetfe of the first 10 and the Secon

casseeYenthnohedineBhy t hBecgassptde F@pl&@@ﬂ%ﬁﬁ

IOOSI;Bf@@e‘é@rﬁlhﬁewoakBtaﬁeea@a@mdm@ @he peSistdtare
passes above the ot her ssette %Fyed fraoam_the

mork%?%%@mgéeBﬁﬁDag?,gﬁr ngpﬁo WOrkpiSSE, atcommodation
r ep' @@@ﬂ’@ﬂbnpoﬁhbl @asséEtEhebebmmedaaw@r @illg ofo tthee plurality

ght h
ot ot cS8ERpt BEOFhsRoRaPALY P & BoSbiary g daite e

t he xsoszheededcﬁomenammhgngosuhe,omasgelot d e driee et a

met hod, Due to the foregai RASHA® I the first
conv erg?ﬁocgsgg Ve agggt%geg on%he. 20 Accord

to taednthehsenbodu n:emsetag r:@nfvwefeéi Srﬁeﬁqﬁ

the fipehoafdntnBosgeans ¢ e%nméa%er@lm ddE&nUﬂﬂia’ﬂtlon

proces cassette is raised. That

s, DheiniAnhpeRsss ABRES § &d@&ﬁ%g&iﬁseté‘sepecafh‘ﬁwed from

“hentBQewakFQb%%e aReeaiFRdAt icen HResidicn whdth?ddwette
cassette replacenent p03|t| on are |ocated on

subsfﬁﬁ@?ﬁ?ﬂ?th@°§é %-ane. These and ot her objects,
feat ures @Reéradvaiat, ag@&dﬁdlwe:qortemermghmer&mmdmémt, one

nor e appar ent |nI| t _of et |
of e‘i@ﬁﬁ?gfg‘ﬁ EfDo&3TEN Ovﬁertéloef °§3‘£ ﬁsldseq%atrsate %@Pefore,
t he dtamﬁn@®ssBNlEFtBE$@Ed%E(ﬂha}%IﬁﬁzdﬁvﬂNdmﬁprI¢ﬁecutlnq

the ﬂbéﬁ“s% S%FI eI cohdey bt Gt S N & @se6EEGoing, it

conv ar at cording to the present
i nvensi Dnssabllél ¢o z:qrsray slcgd \dasseftierd il tiHee same time.

cassette \f%%i (?a%a{ﬂ&rﬁwbdﬁnéﬂg ds fHhoend eighth
arge

is a partlal front view show n he

8
cassembedigendyarde digdtatand W?Ww gcoqveyance steps

include a process in which the other cassette is raised.

That is, the ninth embodiment is advantageous
especially when the workpiece accommodation position and
the cassette replacement position are located on
substantially the same plane.

These and other objects, features and advantages of
the present invention will be more apparent in light of
the detailed description of exemplary embodiments thereof
as illustrated by the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Fig. 1 is a side view showing a cassette conveyance
apparatus according to the present invention;

Fig. 2 is a plan view showing the cassette
conveyance apparatus shown in Fig. 1;

Fig. 3 is a partial enlarged front view showing the
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Fig. 4 is a flow chart showi ng an operation of the
cassette conveyance apparatus of the present
invention; Fig. bais a first sectional schematic
illustration 5 showi ng an operatign-of the cassette
conveyance apparatus of the present invention; Fig.
5b is a second sectional schematic illustratj.on

shovFA§SahtBpEPRVEYANGE PREIEALIS: FEMh ey S 17
appar at uspigf uhespeeganiy ichwent istibwily Eirg.oferdtsian of the

third sectional schematic illustrati showi ng .an. .
oper 8P BRTHF FHQVE§§§§Ft€p€@ﬁ$§§§hEEPgﬂﬁ%ﬁ%ﬁ?ﬁéh%ﬁl?Yﬁptlon’
present i Fygnt sanisFiagfireti sextfiomalh sewmadiat illustration
schemati ¢ illustration _shaw.ng an o ti
cassg??glegnegygﬁggagﬁﬁgr3 ugh%i§%ﬁé€ﬁ§};§§§igﬁégg% apparatus
i nveafi ehe bPrgsefa iimvanftiimst; sectional schenmatic

illustratiyon owi_Nn Yans rat {~ illustrati
conveyingbégCa§gbﬁFe%o e%%ﬁﬁﬁprloﬁihr{; |%Eh%§}?sla ustration
seconbogényi emalopsctadimn ©ff [Hhestaagdafite TPEIRIAMEE sapparatus
conveya aon e FARNEYi Ng a cassette of the
prio§¥a??§ g%§$%%§.qéhe?§ a third sectional schematjc

i |l ustrat Fég- Sfovisng £hdawl Spgidenpersghdiptrc 1llustration

Convgi‘lb%&% @S pidratafon e tHd Waddt tLTdINAAEE apparatus
DESCRI PTI OF THE PREFERRED EMBODI MENTS Referring to

t he 8€c&RSaRyViSTEdr TP UN  enmbodi ment of the

present i mpvent isen W ld faseiplsddisibndkel sshermiicat1lustration
reference nuneral s are used tq indicate simnmlar t

b RBORIP oA RRA RS O Fhe detsaet e ey fY P8 dpparatus
t he gfdehst ardisent titereavalen;of these drawi ngs has

been changed .aq}or any i Atdl vy Fé&tfoﬂacﬂf A SAdRatiEM 11ustration
showi ng a“¢¥sset € tohveyance — appar at us according to

t he phesdmty iancamvieyandd gperation St sgenvepinag @i eassette of
and @ %aggfgr(gyguged front view 35 showi ng the

cassegﬁe conveyance apparatus shown in Fig. 1,. . ,
respecti vélig. AP sifovh ﬁﬁ?qfﬁés%e@‘?wwgss,gkﬂ%atlc illustration

Cass ety TN AR BRI Aldsrdfi &8 dhechhespihg a cassette of
i nventi on I ncludes: a first conveyance neans 20 for

convé}’i%@j’r&i‘-or art; and
Fig. 6c is a third sectional schematic illustration

showing a conveyance operation of conveying a cassette of
the prior art.

DETAILED DESCRIPTICN QOF THE PREFERRED EMBODIMENTS

Referring to the accompanying drawings, an
embodiment of the present invention will be explained
below. Similar reference numerals are used to indicate
similar parts in the following drawings. In order to
facilitate the understanding, the scale of these drawings
has been changed appropriately.

Fig. 1 is a side view showing a cassette conveyance
apparatus according to the present invention. Figs. 2
and 3 are a plan view and a partial enlarged front view
showing the cassette conveyance apparatus shown in Fig.
1, respectively. As shown in these drawings, the
cassette conveyance apparatus 10 of the present invention
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first cassette 40 in the vertical and the horizontal
direction; and a second conveyance neans 30 for

conveying a second cassette 50 in the vertical and

the horizontal 5 direction. Thesg conveyance actions

are conducted by notors 29, 39 arranged in the first
conveyance neans 20 and the second conveyance neans

30. iAclshmer s Fxst Iconreyarchonesny 49 6prt fenveying a

cassqtle c?a[yseé’@fg: €1 @pﬂ@r@ﬁéjsvéptlé‘ai | gnROEhE Oﬁoi?czbﬁtal

10 pivot ab arranged around a shaft portion 12a.
showhraqt$D@y and aa preeendi FenURYanes mgaaﬁraﬂggeroﬁonveYlng

the JigtonPfcd i CoSSEH t £n CONY eyaReecapPahat UhelBorizontal
The processing unit 15 can conduct Eredeternln

pro Hl Fh- a TREIR CONVeRRNEXafpF On?h@rﬁrSSngFﬁfd by
uni tmok%ﬁ@m@dhsg ea;arm;edlﬁnceﬂe Fabet toaveghawe) memns 20
t he wafer 2. ¥ £r00e33|ng gbt 15 for
condﬂ%4|?RFeﬁﬁﬁ%% FPRERYLNGY BEFTSba arranged. In the
present izyestiowm, i bagk swéﬁctehef hbbe:.n\yaﬂér oZ the
supplied to the processing upi 5 d .
Theret 7 t¢ heCR RFERARR 52 aFﬁEU% % 998 gg%ﬁon 12 1s

r edysiedot 41 ¢ her bacyed uataoedoé Bhefﬂapertionalaﬁein@s shown

P ARSI B RS ELOATE 5o Eigharon the sion

suppcbf edueocahee*pteceeeveagauﬁﬁ amearatgﬁr fice The processing
prOtﬁﬁifo52€aﬁ E?ﬁd%@tcﬁréﬁétégﬁﬁhéa bQoEE%sﬁ bn a wafer

surface o , has al ready been pee
t hi s2 cohpecexamplen bhe BRBEBPTRAS HOE sﬂéwﬁlqwqqﬂ§re a bar

dr avwk H@e faM@f.e"(ngt whbwA)i sn RBE Wwatregr at.ed Ruiwidverhe a
mount frane 58, but subtected t.0 anothert§§pce55|

my BECSERBLNGAURSE he HPECESEFHGEIBOURTPTISE RECGSSIH 9 ™Y
}n Fﬁghagrahggdtlrst cogveyance means 20 |ncludes a

irst horjizo rai exte i.n
dlrectlon& QP?rBFEESP 26H?§P 5ger 5%E I es on e e
f|rsﬁaﬁer|ZOBUpplmadltﬁltheoptneeSBn@g @@lﬁo@ﬁuﬁﬁzﬂround-
Slldfﬁe%ggoéef'EﬁE ¥EEE¥§@EE %El % %é%%ﬁdbnﬁs'd}édﬁﬂy

vertica rreétron i's" a first .
vertreducedl 08, thef bask @eprffua@ﬂ 0§| e wpkets % i3y, dicing

?Qaﬁb5a9§e5d5¥9§df'éﬁh LRkl @aer onithedtdydfac® with a
mount frame 58 into one body. When the wafer 2 is
supplied to the processing unit 15, a surface protective
film, which was adhered to the front surface of the wafer
2, has already been peeled. 1In this connection, in an
embodiment not shown in the drawing, a wafer 2, which is
not integrated with the mount frame 58, but subjected to
another processing, may be supplied to the processing
unit 15.

As shown in Fig. 3, the first conveyance means 20
includes a first horizontal rail 21 extending in the
horizontal direction. A first horizontal slider 22
slides on the first horizontal rail 21. To the first
horizontal slider 22, a first vertical rail 23 extending
in the vertical direction is attached. ©On this first
vertical rail 23, a first vertical slider 24 is slid. A
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a first cassette 40 can be arranged, extends in the
hori zontal direction fromthe first vertical slider

24. In the same nmanner, the second conveyance nmeans 30
5 includes a second horizontal-ratl -31 extendi ng
parallel to the first horizontal rail 21. A second

oSS, SpadE 2 Shiges 28, IR FRACPANINACIRr wnich
vertac&d?fﬁ|¢2;§é%eaée®dcmg ba aheangeﬂucaktéhﬁecﬂmomhe
Ltached 10 Lo s secopd, Mer lt%%’ Alider 24.
ey e
iiﬁond t abh et138, smetmennep,fahe s86onfl mﬁwiyanmmns 30
Casset <$Q C2ng $So§&rﬁ89fgﬁnﬁéiegg B@ EQ%enqlqg parallel

horlzon dlrec fon from € SEeco n vertica
34. U5 tze chihrde berhzénbalFrgsl 2landA3sechads |h0§tlzontal

tabl g ; %@ e§£e§9§aé9 éndEESCEEQBQErHBEEQ%nEbﬁsEall 31. To
a

vertic sl 1 der e second horizontal rai
and the second habizonbglegilbfAgs ﬁﬁraadﬁﬁé?@ndoﬁ'errrt&rﬁal rail

the secopdaNgih4Cah §héd§ért§éaE0dEB%th6%I1@0®t@@6ﬁﬁd On
rail 21. The sizes of the 20_first 25 and secon

tab|%%l%5sg?%n§uVPrE#@ﬁi|yaﬂéraé farsegppsn&%ﬁf%ﬂﬁ} slider 34
firsis 491 aad SRCEBQCEQSSbeeSSEQondrst&@tB%elynl¢me top face

the p_faces of the tables t he .enhodi nent
in F g Ezwaﬁﬂhsa EREC Y 5?5ﬁ8§§eogotﬁgne te%gﬁ%hgﬁg4 extends
t he imrshe250andoseamnd1réatuabléso&Staeesadqndlwartlcal
shortgr thaﬁ the di stance between the first rail 21

t9%4 RO

and 3 fizontal rails 31. Accordingly, in the
present ehbodanehe, sehp firdmhFapsth@ asskSet e first table

onv%a&g%ﬁggaéﬁt Hsdlgefﬁ@g?he £ ‘E'hée‘hr%% %}t*?&:al slider

seen from Irst table
| oca? édtat thﬁesagpédnbgtrla@@mloﬁaéfl t3r1e ﬁnrdstthe second table

vert B§a!exﬁéh!j52§naadd&Bec%%ﬁn(irb&blt%&%elc%dcpwzﬁdlﬁl slider
the | owernost position of the_secqnd vertlﬁﬁl r.ai

a gab, PRl EATEhe SELGRA AR ot 0 o es Ot the

thropghsti 35 haamedcbatweanlele 35 agle tsaakﬁﬂcz&rmqf therge for

second table SE 35._.This gap %h n Fi %i égf

i ni AGRFEE3B RBEGSAAPY A8 PRl SeLosih CASSRS

paSSrébpeughvémg, gapthen tobi faceseoff luhd eragtliess of

the first_ra nd_ver.t aI r.ai 3

ar e nlnlnFBeéh g%og§me%# Fﬁ%&% qn §idLals éﬂdsﬁ,:%he
distances of the extensions of the first 25 and second
tables 35 are a little shorter than the distance between
the first rail 21 and second horizontal rails 31.
Accordingly, in the present embodiment, the width of the
cassette conveyance apparatus 10 can be minimized.

As can be seen from Fig. 3, when the first table 25
is located at the uppermost position of the first
vertical rail 23 and the second table 35 is located at
the lowermost position of the second vertical rail 33, a
gap, in which the second cassette 50 can pass through, is
formed between the first table 25 and the second table
35. This gap shown in Fig. 3 is the minimum size
necessary for the second cassette 50 to pass through the
gap. In this case, the lengths of the first rail 23 and
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case, the height of the cassette conveyance apparatus
10 can be mnimzed. As shown in Fig. 3, on the inner
faces of the 5 respective side portions of the first
40 and second cassette 50, a plurality of slits 41,
51, which are opposed to each other, are forned. The
di stance between the slits,_which are ¢ sed_to,each , .
ot hexecang vaifsiemt i B +YS the %%?remh%“flhggaut th t'1s, in this

di aneisd, 5hofhd t]éEr@W@tc£§§€Et58comheghnb& apparatus 10
integrated wth t e waf er 2. However, in the case of

an éﬁﬂxﬁQnﬁ&n¥mF th the mount franme 58 is not
used, trmggh§ﬁ@m@e1@epm@en3thﬁnsthésinnmhifbcaseof the

opposed to each pthe s _substapti all h

b s St Gt S9S rophbo TR F “She Skt kb o, 3R stond

Fig. céssﬁﬁmél5mheafplsrabasgeofeslmtss41po§ﬂb|@he@haﬁre

the S St pos&ﬁ 9Pn ot tgfefk5§@ dverghgahl@ bnc%sbetween

e dramnn fhrs iS a acent
to ttﬁee mb::‘essl\mlglq;lhlarQSOPP@S@ﬁl 0 pasht PEheps, ltShe

Waf egﬂ%s M££lfgst segaﬁéo§eseﬁ@ emtteeedagmert@eew REE the

IS Cconv ée fromthe prOCGSSI ng uni t 5.
the Howt towmers 4@hb9halﬁob@?eaaﬁ&eénéfﬂtgh&m M’?fer

the glrauiog) §Hdtﬁ509338d8feanl@hﬁoﬁﬂ&e&klhn4hﬂﬂwhﬂﬂhe mount
in the first cassette

waf eframe caB bg %@Eoﬁﬁﬁﬁateg HlﬁﬁénEﬁsggﬁﬁgqﬁ qhqxfllts'

ref egResht 8re 25p'g_§sbaetwéeehaecnwodatsu embpdsirttiel 31 the
herei nafter

i g t he seco? gesset e 50 is
p03|??%ﬁeﬂsthetﬂB ﬁﬁngﬁﬁgFeﬁog ti-0f 8F e “Second
vertical Rafkrd3ng ¥bi mgosnt BgaiBQ itheatfitses saasette 40 is

h ht . t hat 1
and PoEAELanen Pretier pEBsThr it Bt e e T
posi téohiPal AsitaR3be AeeshoWnofnFite HrapHdbaddeig Position

arr apgeds %dﬁghéneoﬁbt 88 BPocedB il %Lrﬁlgﬁ(itsjhp fP[\'DrBhls

the cassetfe convegance appar at us e b
por t PoaitRonsPpetibe. wahes, Zanyhien h@é% Q;RQRﬂessed by the

Shomﬁloﬁégsﬁﬁgsﬁhlﬁnlﬁhe1%aQbﬁvey@dSﬁﬂ@mxﬁﬁdlpﬂbé§b51ng unit
h the Cassette can be rg aced wit ano
S

cassébt 80 Whel ThEsterassedteod éb§bé¥¥’ @H@%tShown in
posi thenakPevhagei aatt eccommbdatAid Hetgh et sshmvm nformed in

Fig. t%eaggrggecgggggte %W‘ng%051tlon Pl at which the wafer 2
can be accommodated in the cassette will be referred to
as the wafer accommodation position Pl hereinafter.

In Fig. 1, the second cassette 50 is positicned at
the uppermost position of the second vertical rail 33.
This position PO is at the same height as that of the
wafer accommodation position Pl and located on the left
of the wafer accommodation position Pl. As can be seen
from Fig. 1, the cassette arranged at this position PO
can be picked up from the cassette conveyance apparatus
10 when the lid portion 12 is opened. Then, another
cassette (not shown) can be set on the table. This
position PO, at which the cassette can be replaced with
another cassette, will be referred tc as cassette

replacement position PO hereinafter.




10

15

20

25

30

35

the cassette conveyance apparatus 10 includes a
control unit connected to the first conveyance neans
20 and the second conveyance nmeans 30. The contro
unit controls 5 the cassette cenygyance apparatus 10
according to the flow of operation as show ng Fig. 4,
and al so according to the operation_of _t

ﬂo&hgr

he. cassette .
conveyandel HiReR et 19P0uR an?ﬁg.%gg Pgﬁgg.dranngs’
Ref efHd Nead e i @. cdneagaficgsapparadusdiot heclfdes a control
operatjon of the cassetfe gconveyance a 0 ~of
{he SOt Ton-UF| DS CRBl AP AR CBoraar sl 20 and the
t hi secadhesthvayantetheansi 80al Thageootroperaditogogitrols
the _.cassette conye p , 1@S N th
Fi g.the c%ﬁﬁ?F?%ec?¥?§§gﬂg8a%éség§5%g %gsgéggggl? are ©
enptfl@and fisopesgetonvasyshovange8igr t#heangf @lso according

acc i ifjo C
SooTRaR | SePeplohofle Elie BRESERECTASAORYANCS apparatus 10

of tdm $hwehngn18igs.cbastd. 5fm step 101 shown in Fig.

4, the precessipggupbt ri§. andnbheibel ated toolset, ame
are started so as'to convey the 20 wafer 2 fromth £ th
pr oceRST gl ORj Pf15h?ocﬁﬁéef¥~FPsF°8§§é’éﬂ°8 E@Pafﬁguﬁaﬁeor of the

?_iqpﬁgggﬂﬁﬁgﬁﬁﬁgth$nth%;hOB@r@R@Eairbﬂ %ﬁldwitlﬁp this
irst cassefte . e first vertica i der t
firstOrRBFelon, aﬁhFEﬁ %Uﬁ%&?ﬁssgﬁgefF&LPR&iéﬁgéicﬂg%he
gs | enesetical opgvapahbe bppatravest lal asaishad® byn Fig. 1,

I stance correspondi,pg._t li t
the BOtht FoR. oRat: A0 bl pBRERY oo hiTiR, Py Ry Flempty and
whi chebpscbiealguacessiged pt pheceesed @radrmodation position
procgssi upj [ c [ : igg 41, her,
mhicﬁffsgggrghéeégfﬁéﬁtgb%%gqgﬁgﬁﬁg§é ﬁgﬁggéi)%ﬂit.Furt =t
Thenthehdifli portiepl a225% &heoheovedngy 1d disstEReed.

cor r espongjng gg 99¢ Shiowndinatd ¢t.ha ,nete WfRieskitg unit 15
acconmmodat ed ?r f

r epeaﬂﬂnehﬁhiﬂ?léﬁgrﬂa{ri%@%,rtr gvgmNﬁFlﬁniﬁigﬂ%@%%% Fq ,genvey the

35 sygeessShVerymachenprdaleeding andltund idy e sfitst cassette

41 in_the first ca%sette 40. V\hean the wafer Zeareast slit 41

accoftfivdalBg WAISH Zof St RESHITOS a4 r?‘r\bl\?(ébe%ﬁ" TS

13 @pCeRBDEAkis@N copeattieodli.n the first cassette 40

'S The first vertical slider 24 of the first table 25,
which supports the first cassette 40, is lowered along
the first vertical rail 23 by a distance corresponding to
one slit 41 and stops at the position. Due to the
foregoing, the wafer 2, which has been successively
processed by the processing unit 15, is accommodated in
the slit 41, which is arranged just above the lowermost
slit.

Then, the first table 25 is lowered by a distance
corresponding to one slit 41 and the next wafer 2 is
accommodated (refer to arrow Al in Fig. b5a). By
repeating this operation, a plurality of wafers 2 are
successively accommodated in a plurality of slits 41 in
the first cassette 40. When the wafers 2 are
accommodated in all of the slits 41 in step 102, the
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finished. Since the first cassette 40 is |owered by a
predeterm ned di stance each tine one wafer 2 is 5
acconmmodated in the first cassette 40, when the
accommodation operation is finispyedin the first
cassette 40, the first cassette 40 is located at a
position |ower than the second table 35 of the second
cassecrorsgiat iogatane zat tdre asthe tlrepl aeepehte 40 is
posigi-qnyRQ (refer to 10 Fig. 5a). As can be seen
fronmEig..S, in the specification of this patent

appl i cat iSdmce Heq &y o1 AT Frdgl P heS tausEedebyY 2

| ocahedicRle Al dP RS ISl POSAdh ONiRé bhe hhtst 2 is
vertical rajl 23 (or the second vertjcal ral%ﬁgB}BéS

15 pecormefatehsinddy Fegforcatserte i, ¥ i on
| ocalce@riodh tas tdgerd oves idanihhehéabie ohet ierst cassette

cassette located in upper region Z1 is referred to,as

CondD 1t Gt At radoete FOE it Tat A8 Prbergtidn lower
5b, thhe fiHeststhibrisons ats séf dehe 28etsndl cdstettkhe 50

| eft. alqng, the fiirst__horizon ' 1 . e

f or éé’cﬁaﬂ:ge,% tarrmke $4% s as%%%%éet’féegjﬁ)é%é?ét Pge gégﬂobta herefer to
| owetig.ediaon. ZO (step 103). That is, the first

cassette %9c&ﬁlqg@%ﬁ%ﬁgﬁqﬂ9¥5F£§9?E$hfn“@ﬁéfﬁgecification of

accommopdai’l on pOSItI on - e_sams Tl 2, ,as
showhilsy rerent AppliatkendtheoregbaparoBLpdaing the

sliddaditee rigic&hopg the ussepndshopbgeatah bl khe first
31. Due to the for520|ng, t he " second cassette gi é%) is
S€,

advafedd a3t uppek #3gloh The IJRaend| ¥ertacap; &a

t he I&_eﬂé%k%d??@&eéé eupfet Sré@ﬂ&ﬁ)(/)ﬁd.f TEJm:BEifei:h(Ethe region
cassette replacenent, ppsition PO 1o t

e ntad B Rores 1hoen 'L Geh Thent BB Blesaf: 8o
has cgdarark aloddneedvaf eruppecormendlahi Bh pesicreifemried, to as
the first casset;€%40 is located right bel owthe

casslecf‘%eer r%%ﬁ”a%% t position PO. 35 As shown by arrow

A4 in Fi ebc, aheshowstbyeatiowl A2sindEig245bi the first
fir hS. T84S Oebhepeft Cahe f£i

ol RATRERG T Ehiaon 2 PE, BLOROCD Ehe 16TY UiRhTRhe first
firdtoxiasntak s@ltadl be BoRvEgelheoiPREIPABTet tHe first

cassette 40 is retracted to the lower regicn Z0 (step
103). That is, the first cassette 40 is conveyed away
from the wafer accommodation position PI1.

At the same time, as shown by arrow A3, the second
horizontal slider 32 is slid to the right along the
second horizontal rail 31. Due to the foregoing, the
second cassette 50 is advanced to upper region Z1l. That
is, in this case, the second cassette 50 is conveyed from
the cassette replacement position PO to the wafer
accommodation position Pl.

When the second cassette 50 has arrived at the wafer
accommodation position P1l, the first cassette 40 is
located right below the cassette replacement position PO.
As shown by arrow A4 in Fig. 5c, the first vertical
slider 24 of the first cassette 40 is raised along the
first vertical rail 23 (step 104). Due to the foregoing,
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repl acenent position PO. After that, the lid portion
12 is opened and the first cassette 40 is picked up
fromthe cassette 5 conveyance apparatus 10. Anot her
enpty cassette 40 (not shown)-igs4arranged on the
second table 35. The first cassette 40 (or the second

cassette 50) may be man i cked u n aced
Thoneratr cdarrernatpvery, Bl apEvel Eac i Gapsette
k)%&pf&%éﬁ@?%C@?éytpbﬁked up azg th Leplaced by a
robot . r e r cassette a een [
step 104A§;e§| %a éBﬁsi& wWREA LR ﬁ?r§§ C %gégf r&bthe
has peest cabsetténdstep pOédketihepsEcond thes setstse i@
starts_acconmodatin he fer ' t o al '
case’ On%eyigc?h3p§3%%£ n%@ﬁ aéaPF§F§o?&P%85ﬁ%%§é€Eé;?O (not
cassshden10iseachangedeon wheesezond sebdenddat efhea Helrst

secqgg g@féstﬁﬁ %8r'?he|9§§5§9 gés@eQE%d%b@rmdyﬂ$e manually

stanc refer to VWhen
the plckadivp andwaepiscedaby 20 ammat e@Ltr?m?éilvely.

Seco@ﬁecﬁ§§§EtSaggetEEaEO'ﬁayWB%nahﬁ%md%%éyliyﬂyiﬁﬂédEup and

finishes accomobdati ng the wafers 2 t he second
casseepPbasedi bY| awsPeatto | ower region z0. Although

not ShomnAEBeEhEhgrﬁmtBﬁ,ch%e&Q@OM@ Ha@y i@ alaised in step
slider 32 is. sl

d to th .h d. .25
hori ¥Bfht &F PaRP §i“gﬁu§$¥pw§3? t%&g %gﬁggﬁg?'%ﬁﬁrﬁf has been
the sgeond tasseepe1baq, lshe]etsemheﬂ aamsanzul@r Glegitarts
Z0 At t g i.Z : ;
is s?F‘aOm’E‘Bd?ﬁé“ﬁ Sﬁ? 5?%%5 tzhétnf E’%s %ﬁsﬁzosft dﬁ{lszzcase’ n
21. thne samet henheregsi nhatt od $@@o¢dnﬁ§ﬁﬂﬂ&&92ﬂﬁ|éﬁf each
advapggg Enwggﬁgpﬁeﬁgg §%&m%hat£@?ntqé1égéﬂhéig%sééﬁie 50 is

second Vvertica 'S raised ong the second
vertlomeredi by33 amgdetenvéyed st ceasisafiar to arrow AS in
repl aggneglyposition PO. In this way, the cassette is

repl acéd w gh anot her second cassette 50, 35 Next,

t he progr Hﬁﬁpsaﬁét eEnsde §l3rad ity ofn¥akast £ Fare

S UCC§§§bﬂ\ﬁb}da%%@°m@%@e@e'd%r{dq%afssfeﬁtémetﬁ}ﬁﬂols , when the
whi ch has arrived at the waf acconnnd ngitt'on

Pl Seegndacpgsetfiat S0odpa S QREEES 2

are the second cassette 50 is lowered to lower region Z0.

Although not shown in the drawing, the second
horizontal slider 32 is slid to the left along the second
horizontal rail 31 in step 107. Due to the foregoing,
the second cassette 50 is retracted in lower region Z0.
At the same time, the first horizontal slider 22 is slid
to the right along the first horizontal rail 21. Due to
the foregoing, the second cassette 50 is advanced in
upper region Zl. Then, in step 108, the second vertical
slider 34 is raised along the second vertical rail 33 and
conveyed to the cassette replacement position PO. 1In
this way, the cassette is replaced with another second
cassette 50.

Next, the program is returned to step 101 and wafers
2 are successively accommodated in the first cassette 40,
which has arrived at the wafer accommodation position Pl.
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repeated. In the present invention, the first cassette

40 and the second cassette 50 are alternately

circul ated between 5 the wafer accommopdati on position

P1 and the cassette repl acenent pgsiti on PO. Wen one
cassette is arranged at the wafer accomodati on

position Pl, the other cassette can be picked up
and/®fteepthebd atePRellastet 488 AESCEeLRENRRTS 55

PO. Mbso.tbg. other cassette is 10 arranged at the

waf er ‘accommpbdati on position P1l, on cassette can he

pi cked upI%nﬂhﬁrPF%ﬁEBEeH“HPnFHQnCa3§§t%érsﬁeﬁﬁﬁﬁﬁﬁﬁﬁ 40 and
p?Siﬁﬁ@nsg@onbncébgeﬁﬂéssotaﬁeoBﬂ?ﬁ&ﬂa&eﬂgpaTEdquiaMEd between
of the resent invention, the wafer ca S
accdﬁ%%dg?gﬁr i@cPﬂmggﬁgéPnopoﬁﬁgl@ﬂo%ga§€§f§£g¥‘cgg%ette
AccorgpDgby¥meht pbeipieae®.i nWhen ome idassetist is arranged
necessafy _to_staop_the r,0cessi st 1 ' '

Che RForbearAhe. abaammBIRERoRo Y s Thiom b1y L deher

i nvenhbsattehera bs pocitedayp mnd/iore rsiniesachat the cassette
processi | L $:0Qt pBLoPRRL QTR dSetid is

i's pggé#gggﬁggEeéﬁfgﬁ%gg ﬁ?gh proéhc?v%n capacity._In

t he anbadipednatdtber WBde raperemIestat itqte RRfFidyion 'F1, one

aCC_OggQgg%%gn cBAsbE ?@c@ada%‘ﬂ) hel [AS Rig1dap| A efieditcassette

position are |ocated i n upper region Z1. However,
i n 25ephacemeatwpesdtéPrh&O -t he waf er acconmodat i on

pos: tion gila the Eagﬁ@@&%etdoweﬁsﬂrg@r@ﬁa@aié | ot cEDthe

is located at another positiaon, for exanple, int

casePHRELE e PNEN Tt 1PRe %%FéWQ£§ﬁnﬁnﬁﬁﬂi%ﬁ#i%ﬁﬂ??d%gfﬂmmOdated
or the easselrt of nepl awenenisseddids .on Reddinghy edinnthe

| ower region.ZO 30Q the.sane effect i

usi nBrteﬁgnga§'§é’teP lo@dn‘vleyéLnscé'loécpglaercg usgll%f)ngs a%ﬁg‘g Ble

pr esprbcessdmnig amit Budrt hvich g Hée el pemment step.

deschl ve, f eég%@ ts | COIWESYANLS delay i
neangh%%%F%%%Udégz%gefirst? Eﬂggiéﬁéi ?%F?¥21, a o oo -
firstimerisiomealthsl ipgecezzing funist 1385i% ek catoPRPP-

23, @o%b%%ﬁé%%ﬁ?ﬂCQQ sld RIsZbRNG R dAnDit abligR- production
However, anot her conveyance neans capabl-e of

convEPPAgitYe first cassette 40 (and the second

cassette -Tnl@hd@nddilia thald Zoriiisdd adisb¥die bethi the wafer

dlre%%%%%ﬁ?@éé%%n position Pl and the cassette replacement
position PO are located in upper region Z1. However, in
the case where either the wafer accommodation position Pl
or the cassette replacement position PO is located at
another position, for example, in the case where either
the wafer accommodation position Pl or the cassette
replacement position PO is located in lower region Z0,
the same effect can be obtained by using the cassette
conveyance apparatus 10 of the present invention.

Further, in the embodiment described above, for

example, the first conveyance means 20 includes: a first
horizontal rail 21, a first horizontal slider 22, a first
vertical rail 23, a first vertical slider 24 and a first
table 25. However, another conveyance means capable of
conveying the first cassette 40 (and the second cassette
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enpl oyed. The above case is included in the scope of
the present invention. Furthernore, in the enbodi nent
expl ai ned above 5 referring to the draw ngs, region
Z1, in which one cassette is eobgeyed, is |ocated at
a position higher than region ZO in which the other

cassgtte, is conveyed, ions Z

ohi 30} rih cHRS o BEFanc BBt e e s P h e cRh . MlEs i dhaay e
SanBermbwjﬁedl n ThésahOveaseset e secandedadsetthe Sxdpe of the
shown on the,ri or the left of the first cassette
40, RHRFIRA" lﬁggﬂgleghveyed in Fig. 3. This case is
al so i ncl pdethéombhe, stopehef embedipeaserxplaisred @hove

In the.enbodi t p bo e,gasset :
13 BECFPR IERL RSBy e 207550 W T one
58 |sasaetbanndacedveysdeomﬂe}@@atﬁﬁmﬁmeﬁ pagdtion higher

cassgflg fgﬁeﬁﬁagﬁe ?paﬂﬁéhuﬁh@n@thg% CAItt® is conveyed.

convéyance resent invention can be
appl fedevera tagéons Z%hﬁ@ﬁ-?ﬁe dBs ¥EECE e Cassette is

accoaypR¢lal,tag RALYpEheowatey %n'%h%os%@ﬁN%M%me|TWIn this

ot her words, the cassette conveyance arat PE% th
pres@ﬁ?ern?@ﬁtﬁ@ﬁoﬁﬁycﬁésﬁﬁéﬁrg r&@e&hq :ﬁhQNﬁlg or the
appaléfﬂsoffﬁheeiﬂﬁﬁteca&E%tQ%SQQtt@h;@ﬂnﬁeyammmng conveyed in
apparatus_o present, i nventi.on .na,

i ncof p8r afed &Hﬁa §238néeri s&e&ﬁ&éﬁ%&#ﬁnQﬂFhe:ﬁﬁ ReOf the
25 ppﬁéeehtvenbénelbs adhered on a surface of the

waf er 2. I8f rna%s &%e Eh% ﬂ%ﬁ%k%?a%Q§%§VQHﬁ§ cassette, in

appar at us Sent’ |nv
i ncowpbcht ellei Radea Pedhitegraded od tim t\k]ﬂ apuntsffame 58 is

prOtggébﬁﬁahgggdad?%g ﬁ%%k%d.th%d%é#ﬁ%ﬂfﬂﬁetéggyéﬁéa

2 is peele |nvent|on Has been shown
and desveibage wppﬁré%@@plam téep SHSRERS tGRIVERfan¢g method

Shougﬁ Eﬁe E&B@%Eﬁﬁ:(’%v@ﬁttﬂ&ﬁﬁ%a?klﬂé %@apné&a:caré asan@é in

the fore and vari ous other chan
and HOAFDI GRS ARFSBECemEas ARSAMIPSRID &Ly WY HiRfer 2 is

depagbhod E60”1ﬁﬂeo%%%&ewd¥adﬁ e dansritionconvdyance
CLAIMS 1. A cassette conve ance appar at us 9% nc&fﬁbrated

a f|PEPa€6ﬁV€y8§c$ gt &%

cass¢hte bRcther apparatus. For example, the cassette

conveyance apparatus of the present invention may be
incorporated into a adhering device in which a surface
protective tape is adhered on a surface of the wafer 2.
Alternatively, the cassette conveyance apparatus of the
present invention may be incorporated into a peeling
device in which a .surface protective tape adhered onto
the surface of the wafer 2 is peeled.

Although the invention has been shown and described
with exemplary embodiments thereof, it should be
understood by those skilled in the art that the foregoing
and various other changes, omissions and additions may be
made therein and thereto without departing from the scope

of the invention.
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a horizontal and vertical direction; and a second 5
conveyance neans for conveying a second cassette in a
hori zontal and vertical direction, wherein the first
and the second cassettes are cifgulated by the first
and ‘second conveyance neans between a workpi ece
accommodation position, at which_a workpiece is
accommodated in the 10 cassett&L2AHd a cassette

repl acement pQ§'éé@ﬁe@temﬁbﬁbeybh@ecaﬁﬁekhtus comprlslng a
acconnodat i ng pluralit

k
o LS R euRaee Beahs RoF aCoBY B LDGn ey diRs Cabsette in

app&iﬂﬁ&ﬁlﬁ@ﬁ@&ﬂlﬂﬂdtﬁerﬁhaam1ﬁ;ré&thbﬁ‘hand a second
conveyance neans i ncl

first h
T SRS anTarnS] FOEr COPFEYABS 8 SERSTH rasTetee in a
hor igeni abntall and ﬁersﬁcnéruumabtuanh whtetradimedhteo £irst and

the first hori,zontal _slLide [ rti.cal
ol | dFHG SROCRS FRPSELYSSt A %%%Fm%‘t\é B the THAY and
t abl secohd chonsegthaehmdane besweensg W@mﬁnkﬂcﬁﬂﬁQﬁﬂmmOdatlon

on é%QSlEQBHfaQFhQRl@GIgthQ%gagkétl%a%%%aﬁﬁdd%ted in the

cond conveyance neans |nclud|nqh
a secaﬂaehbebzendaa caisseateangPd ACETEATaBAS 1 tfiqTh Fthevhich

f'fSEhEoéééQQEeE Eébbmm%dﬁ%ﬁﬁﬁdah%muﬁyﬂﬁﬁy5ﬁﬁ(Mﬁrkpleces is

sliding he second horizontal rail; a second
vert replagafl| wathagRe 8PS Yt K@SSELSR hori zont a

slider; azsecopdcz¥gkkiedlcotiviedancs iapipiaiud heccording to
second vertical rail; and a second table, which is
att a€h8é™t &t he second vertical slider, on the top
face of which the sebtendieatseidnydymnd) mrarshgotcl@ling: a

A cassette conve e r t AGC C,

wher &% hBOFFF§¥%@§bI g%tgh $10 %§¥ﬁ eﬁéﬁ&xﬁéﬁagg_Slldlng
hori aanthk fairst BSrikersedonditlablee fiashdetblad rail

the f{ 0 iz ale.r, fidst d 1
seconEE?EBFQ (li:-’an%glte flfgt dﬁ%igi%ﬁiu%$23§€ dMfirst vertica

over Bapgded wltlhllé@cltpl’lottﬁ@ Tt e ik trakls (e first
first and theiSecand MY ARH alo rdld -fidst Ardsb@il eslider, on

COHV% gn%gpa%gﬂéfaﬂf\ﬁ¥¥éﬂw¥ﬂg;gf}st cassette is arranged, and
the second conveyance means including: a
| second horizontal rail arranged in parallel with the
first horizontal rail; a second horizontal slider sliding
on the second horizontal rail; a second vertical rail
attached to the second horizontal slider; a second
vertical slider sliding on the second vertical rail; and
a second table, which is attached to the second vertical
slider, on the top face of which the second cassette is
arranged.
3. A cassette conveyance apparatus according to
claim 1, wherein
the first table extends toward the second
horizontal rail,
the second table extends toward the first

horizontal rail, and
the first and the second table can be at
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claim 3, wherein distances, by which the first and the
5 second table extend fromthe vertical sliders
corresponding to the first and the second table, are
shorter than the di stance betweengthe first and the
second horizontal rail. 5. A cassette conveyance
apparatus according to 10 one of cl ai

o 4,
wherksast Rarerthy overharpedsvithngar e°§b@5n8n a face

verty&adidal | 6o af e SELrst sHENtReNBBBORd hbatzibhtal rail.
second table and the second cassette _can_pass

under,.
the firsttapl® GRERCERE FPRYEYGBPEI BRPAZPIYS, drsoTding to
I ocadmlnatsx hghé peer nasst pasesi opyofvhtibd thestfirst and the

verti cal t he econd vertical, sl der

o i Bl SRt RebR o r B PRE R LER Y, BT iRk
vert¢df&espmmdlﬁg éocaheefnestoamdyaheesappadatable; are
accordln one, [

fonciieret nslPr Rl 81340RcE BRLiechEhE BirRE and the
are setord heonirontedl v8si20 in such a manner that the

second taple and. mﬁ@@e%?@"?@nv@?ﬁﬁ%@ SppAlaRass aw&&rdmg to

the first table irst” vertical slide
| ocaereel @f €heimawdr kosé,pBBEERéR bhe ﬂﬁ@%ﬁhﬁnpf the first

vertigcalchai be@BHdWpeRtiba1S@ENE ﬁ%@tb%&|1ﬁﬂéuﬁﬁ'dSManner
| ocated at_ the uppernost positi t he, secon

ver t ¥ eaf FB?Ise?Onﬁ Eé?%@tFQdCBﬁ@efﬁﬁegdnéFﬁé Lt Zan pass
conpih@tngtha £irst aaboeNREahi @hestfépsitn whitdltad slider is

kpi ' t fi,rst ,
wor KbPEREeHor BrbBRat PBR IS POR P e to MSada ey (fRrtical
30 woa kpi @né@ whehheheassebhe; vartiicstl @dnmbyancehnnﬁxed at

h the f t t
0 L habDERLLS! poRasTah 8l SrEOMLAKA R (A5 HdA.

ch aca
acconmodabing a pbasatmeycohvew@nwpl@@@@ﬂ&tu&ﬂﬁQQﬂﬁﬁlng to

m”thoﬁﬁegprX gﬁ§S§tE8 @ndwh%rEH% g%éfﬂ%%bﬁ%%n%ﬁyQﬂﬁ?:flrst

tep t second cassette repl aced cassette
repl aeénkhe pespnfoiersicany &pdd st @ nehée vtk figeigum values

aCCOﬂHDQQEhOB ﬂgﬁhgkoﬂhat 1%e acReend aneommiationsecond
step In which wor kpi ece i s acconn&%&hgg i.n trgke First
secoﬁ§5§§§§§tFénaPaﬁﬁeunﬂﬁFkﬁ
posi {&pPicaNdslider is located at the lowermost position of
the first vertical rail and when the second vertical
slider is located at the uppermost position of the second
vertical rail.
7. A cassette conveyance method comprising:

a first accommodation step in which a
workpiece is accommodated in a first cassette at a
workpiece accommodation position for accommodating the
workpiece in the cassette:;

a first conveyance step in which the first
cassette is conveyed to a cassette replacement position
at which a cassette accommodating a plurality of
workpieces is replaced with an empty cassette and in the
first conveyance step the second cassette replaced at the
cassette replacement position is conveyed to the
workpiece accommodation position;
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a second conveyance step in which the 5 second

cassette accommodating a plurality of workpieces is
conveyed to the cassette replacenent position and in

t he second conveyance step the_fhgst cassette repl aced

at the cassette replacenent position is conveyed to

the workpi ece accommodati on position, wherein 10 the

first acconmodati onasseponghacrprardatdrepdmde 14y ¢fiich the

the secppfeaccoanMudabinfBdaten aRdthle se3ReNEassette at the
conveyance step are repeated. 8. A cassette conveyance

met HERr SR EBFEI AGCPBMEAREAPN7PORAELSPT #RE cassette is
| owered by a predet gr gbRegdleodivelyance gaelp tinmvHieh the

cassette accommobdat es one rkpi ece_at_ the workpiec .
accoﬂ%%ﬂ%@i%ﬁsﬁﬁgF?iBﬁFomFHgggéggeFtEaégfgﬁﬁﬁﬂéﬁfﬁﬁxgkpleces
al | D§ éb?véyéﬂatﬁtyh@Lcﬂ@ébﬁt&c&&ﬁbﬁdemﬁﬁuﬁpdﬁiuion and in
position | ower, than the workpiece cQ t

oot thEnse St BoNRorRBSe! PEEBae: e Fabo iy so e replaced at
conveyancassstep, rehéacemends peistic ioh tilse ddnmatyeshdo the

the Seepnfl. Ea8sebias4a0nrey Blfiam herassel te

repla%en%n? rtron 0 the™wo

pos FKpi ece accormodati on .
posi ti on passes abotubet fiérs¢t hecoraes@tion ghadredhe first

ffonegnseyga Ri %E%R?C%E!T%_@%Un@" RS REIdAtAbT S and the

cassefte placene position. 9. A cassette
convegente FePNeyaacCosdeRy 3t deRSAte - wherein the

first andgthe gecQRde¢@RVeRVAVESaH®RP mdtHddiddbrding to claim
pro C?'e? Swi'lgr\gg InC I1q:hteh %a%tsg?:rtec %.%S %.tc}w%rlesd rb%} S’ae dp'redete rmined
distance each time the cassette accommodates one
workpiece at the workpiece accommodation position,
the cassette accommodating all of the
plurality of workpieces is located at a position lower
than the workpiece accommodating position, and
in the first and the second conveyance
step, the one cassette of the first and the second
cassettes conveyed from the cassette replacement position
to the workpiece accommodation position passes above the
other cassette conveyed from the workpiece accommodation
position to the cassette replacement position.
9. A cassette conveyance method according to claim
8, wherein the first and the second conveyance step
include a process in which the other cassette is raised.



