; LMe3eHpE<""6Tp/ 44 . CASSETTE FOR STORI NG A PLURALITY OF SEM CONDUCTOR
"WAFERS 5 Field of Techni que The present invention relates to a cassette for
storing a plurality of sem conductor wafers with a space therebetween in
the vertical direction. 10 Techni cal Background As well kn S
skilled in the art, when a sem conductor is ground or cutmmmmmm’m’mmrof
sem conductor wafers are stored in a _cassette, and the cassettg s carried
to a predetermined site. The cassett@IAL RPN of side walls I5 extending
vertically at an interval therebetween in the crosswise direction, and in
the inner sides of the side walls, support ribs or support grooves are
formed with a CASRRIRENSIORSTRRENG A PhERAMeITY Qf SHMIEONDYFRTORhWAFERS

sem conductor wafers are each stored in the cassette by positioning their
20 both edge portions on the respective support ribs or in the respective

support greovesigid kot ITdohpigude wal | s. Therefore, a plurality of

sem conductor wafers are stored with a space therebetween in the vertical

direction (the spac@hCoPFespRhdRVERtAAD FRALRE thaA RBEACREPLBNELOLPRE Y t
ribs or supporj aﬁragsaeg%se s\emi&taﬁdﬁﬁéwa%eréw@l?%r@ﬁac@%&sle%bée%éﬁn
holes in its top surtace 1s used to carry sem conductor wafers into the
cassette or tolrarhe wehdrhcadt diiregtion. To carry a semi conductor wafer into
the cassette, the sem conductor wafer is vacuum adsorbed to the adsorber
and carried to a 30 predeterm ned position in the cassette, the vacuum
adsor pti omppof Ja1c madugt-oapngafer is then released to | eave the

sem conductor wafer in the asette, and the adsorber is pulled out from
the cassette. To ca®sy¥gldekPeWRdhietBRrsRReskdlad I the 8xksevhel 2ne
adsorber is pulen; 28 05255 S ddund 8% EhONeH p1ural YRGS WakiseRGeRdyCt or
wafer to vacuuLgrr(?nkalg;sc'{c})lr(%l tr?e seﬁé%:onnéﬁct or waf eP, ugnd tgen, tﬁ% aggor ber
sucti on- hol di mpfids arei sboded tior anabsesette pundedheucassetie e carviede.
The above convention cassette.. howe grﬁ,ci nvq__l veﬁ] t he 5. fall o

d

probl ems. Thattq & PLEREHSHAREELIYT- o SRR Sy PIkE &F ﬁl\gegg?éﬁs nmade

extrenel y1smaldxt drlimx aephecal 0y 180 ahin DitdBaSl tParidbetveehy ihOthen or
| ess, in recent years. \Wen a, sem conductor wafer having an extrenely small
thi ckness i s HisaVise dheetheny ged in thgimpengatdes PhHBERAARYALLHY 10 so

that its centefudiontd onplss oki 3RbBoEe BPodkedlAetdrihe daeavar dpdégect i on.
Since the curvature of each sem conductor wafer is not always the sane,
when t he seni ddmnehedwesaf an bbadvertheal pdikedtiame Yhet semlcenduaiidon

bet dj t ' X ' t, Lt h.
opace t her sbottiisr Y R BAChE B E oy Tl BBt BapciBnd Rgrkhpi P

| ocal | y. ZTber &aite edgeeport soas pos tiHe Inesyethatrenbeppoire midsooyedni she

i ted into th tt d iti d th ) duct f , It
my bunp | nt o ATRPCHIEGTRRRA D DRAPERS BRPUIEDE SIS Cah TondDELEFoRa f

a plurality of semiconductor wafers are stored with a space

therebetween in the vertical direction (the space corresponds
to an interval between adjacent support ribs or support

25 grooves) in the cassette. An adsorber having suction holes
in its top surface is used to carry semiconductor wafers into
the cassette or to carry them out from it. To carry a
semiconductor wafer into the cassette, the semiconductor wafer
is vacuum adsorbed to the adsorber and carried to a

30 predetermined position in the cassette, the vacuum adsorption
of the semiconductor wafer is then released to leave the
semiconductor wafer in the cassette, and the adsorber is pulled
out from the cassette. To carry a semiconductor wafer out from
the cassette, the adsorber is put into the cassette, positioned
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20 Further, there is a possibility that when the sem conductor wafer
‘greatly bends, it may cone into contact with another sem conductor wafer
arranged adj acent thereto in the vertical direction, whereby the

sem conductor wafer may be damaged. JP-A 2900- 91400 di scl oses a cassette
provided with a 25 plurality of support plates arranged w th a space

t herebetween in %he vertical] direction to define anﬁ) u allty of

sem conduct or WAREF LRGSR SORARE, WAt Er c KOs ERTRY I?a‘i?f’ N support

plates has a cHem@Ubn@Et&Ss RSN aha m@nswaa%oeaead&%tbfdn-frﬁﬂdlng
suction-hol di ng a sem conduct or wafer. In 30 the cassette, each

sem conduct or wafzesemscmmmednafcﬁr éssl puaidedt Quboflt‘pledg@ pEssiedts . but
al so at its center pprli g} mgr‘ggl){tlé;}p rgg?g?gtgté}] [ 3t ug_ﬁ é:ﬁgssgchey its

own wei ght. As sem condu ers acent "to éea her' 1 i cal

direction & e sepaswirg ;Brdtmaﬁs:.h mhberlby the ﬂwp:pmdssplo&"t each 3 they are
not contacted to each_other. However, the cassette disclosed by the above

J fP- Ahzooo 914oée¥1fé%ilq¥%cw WASET 4t 9 RerRads eXEEEReLY ﬁg‘atlé  theg @@%El%vnhCﬁ
o e et ok lod I O FRERL J4RSTGR o 0 SERRc Lt D oo

been made very Phim grindi In"a co
convex form du®hen agsemﬂi:mrgiu:ti:ts:tmwafen haviogyast aktnemehy smadh. thileknetser e,

when th duct t ed . at both ed
and i s Cent or LROVEPOR hé o RAERABEL oF vETo/d £t Ehrdcipraasiorarfi) y.

even when ltohe saselkit eith sedrsdd gurtiBnAi2000a814 06 itse usiespladerr @nsti | |

exists a possibility that the adsorber may bunp into the sem conductor
waf er and danagewpvargdirgetiqre wHénce h’éh%c@b?‘f?é“ruliesol n&dFPed into the

cassette. 15 DigfiOStdfetir %éfﬁ&%ﬂhb@nah&a @rféxﬁgevﬁfé tht of the

present invention to provide a novel and 1 np ove cassette prevents a
sem conduct or sefitcordustdieivafeddrengisd tye bparpengl tine (veafmladécmlmction

sufficiently s reI when the sem conductor wafer 20 carrjed into, out
from the cassg éaﬁ{ﬁlatcet“iifes?%‘?%% W%Fgrsﬁ%re&g {:lﬁeé:a@&%&\?e or
convex fonm Pﬁi;’@llicﬁ l'?:ddé therabaﬁeaénliwamd Viertioadt d aféctivth PevRies
object, a plurality of support plates are provided spaced apart from one

another in theS¥eremesy sHaldciosalane fIhauafiorersthepar a8 idPafsihdd iAve
provi ded bet veeR; 8dRGe e YRR 35€3nsdPebd! Ent QAR fHa%ettht ?ﬁdpr esent

invention, there is provided a cassette for storing a plurality o
seni conduct or PRSkiongd undes e s ehbeenduckan wafier heltvoay ikswlp dntedhieon,

30 conprising aepldalidsh Olaatl BLaLEs Wi Chafl i pMdeg sagced apart

fromone another Tn vertica irec have a recei ving cut -
correspondént rurther shdpareofisan posoilniErityorthatctvhen- hlméchengc@nductor
sem conductor el er | Tedtly e, " mB9" L8851 Lo [ihentt 3G P LAt Rer
wher ei n
semiconductor wafer arranged adjacent thereto in the vertical
direction, whereby the semiconductor wafer may be damaged.
JP-A 2000~-91400 discloses a cassette provided with a
25 plurality of support plates arranged with a space therebetween
in the vertical direction to define a plurality of
semiconductor wafer storage spaces in the cassette. Each of
the support plates has a cut-out correspondent to the shape
of an adsorber for suction-holding a semiconductor wafer. 1In
30 the cassette, each semiconductor wafer is supported not only
at its both edge portions but also at its center portion,
thereby suppressing its curvature caused by its own weight.
As semiconductor wafers adjacent to each other in the vertical

direction are separated from each other by the support plate,



4 separation plates are provided between adjacent support plates.
“Preferably, the separation plates are plates having a shape correspondent
to the shape of the sem conductor wafer. 5 Preferably, the cassette
conprises a top plate above the uppernost gupport plate and a bottom pl ate
under the |owest positional support plate. Brief Description of the

Drawi ngs 10 Fi%. 1 is a perspective_view of a cassette constituted
accordi ng to tRBePr BEEnROT nGenEaded iqy eash 9therront view of the cassette
of Fig. 1 Fig. 3 ieygyBpeppethd add i eli3cIURBAT by PLAL Catldd ifpgassette
of Fig. 1; 15 Fig. 4 1s a perspective view of a separation plate’in the
cassette of Fi @000+9F4Q0 bemsims Seet imrtalsatiiefactosy de Avaddrsiiand toeahe

menbers of the cassette of Fig. 1. Fig. 6 is.a perspective view of_ a

typi cal exanpl E¥BFEACBE° S8l VOh dUMN TN Uha iy T08r PYPRET He RS MO 2 7 are
sectional \§ ewgem@EoRAREBOAIWHETOWhE6Oh CRIS Yedn IRIH 0REY DM Wof @F iddiy t he
cassette of Fig. 1; and Figs . 8 are sectional views for explaining howto
carry a seni cor8fchackv@etacritis hentt BB @ QQrdave ¢ Fryvex. formpiie tYgde
for carrying oyt.. | | of t
constituted acgg%hg%&%ﬁ}#ﬁ&r@sg%?ﬁ#&n :a’g?&\?\n{ﬁ%% dg@g??éégérﬁe?& ai |

herei naft er w tvhenetheesemitondiretac aafeaniisngugpartedsat 3Dt Rabeth iedyd o
Fig. 1 and Fig. 2 cassette denoted béErefer nce nunerQQCZ as a_whol e and

consti t ut ed acBSFH?aﬁstﬁp e S PE&EE PRYERPR orf oRFTSEE FBB ¥rte®e ¥ and
a bottom pl@t ecfrvéle tIQﬂ:dilcﬁ.tng;lgt,hé?e@wﬁéﬁ%k@@é@éé%éjﬂﬁgcibgéd Eﬂa{ﬁﬁl@nd

an arcuate projection gortlon both sides. Simlarly, the bott om
plate 6 al so ha808-8Lp

9 dirt ngefy thete Btihél eint saAdPQEF drididvethabjtdw i on
portion 10 at | ' 2 | kcal '

bet ween the pr g?%@??%%q% r? Pgﬁsﬂgéao? httJe hse&i'({op p d&g:g‘fiﬁé%?t r%aﬁ g%@?éé?ﬁ%’n
portions 10 5 at the thioid etvepl the &dsokheai isoinsertedremter $hédcasd etncs .ng
vertically are secured to the rear ends of the top plate 4 and the bottom

plate 6 at an interval therebetween . Gip nenbers 16 having a channel -1ike
cross sectimpn gigcibxee 0bf ¥ rGERAALIORE Proj ection portions 8 of the top

plate 4. To carry ] _ ) )
It is therefore an object of the present invention to

provide a novel and improved cassette which prevents a
semiconductor wafer from being damaged by bumping into an
adsorber sufficiently surely when the semiconductor wafer is
20 carried into, or out from, the cassette even if the
semiconductor wafer is bent in a concave or convex form.

According to the present invention, to attain the above
object, a plurality of support plates are provided spaced apart
from one another in the vertical direction and further,

25 separation plates are provided between adjacent support
plates.

That is, according to the present invention, there is
provided a cassette for storing a plurality of semiconductor
wafers with a space therebetween in the vertical direction,

30 comprising a plurality of support plates which are provided
spaced apart from one another in the vertical direction and
have a receiving cut-out correspondent to the shape of an
adsorber for suction-holding a semiconductor wafer in the

front half portions of the surface plates, wherein



10 the cassette 2 nmanually or by a proper carrying neans (not shown), the
“grip portions 16 may be held. A plurality of ( 5 plates in the illustrated
enbodi ment ) of support plates 18 are provided, with a predeterm ned space
t herebetween in the vertical direction, between the top plate 15 4 and the
bottom plate 6. Separation plates 20 are provi ded between each of adjacent

support plates 18 . Describing in nore detail wth reference to Figs . 3 to
2 Toget hor wi th Fi g SEbAHRF 1IEPLILER AR EITIFDPepverh Aadacent FHRport
illTustrated engpdiggnt ) of support ribs 22 are forned on the inner sides
of the side 200walls 12 with a predeterm ned space therebetween in the
vertical direction. Breferably, Ahel eephrayion glaysiscerse phate® having mat ed

ener 571 v AEABE o o IR BB DSl PR e Pl
direction. sThe suppopiefdr4Hlai,cshédGadcetseldtiiad sals progei vitd Apdveadid i ons

by fixing their peripheries on odd-nunbered ribs 22 and 24 from the top,

and the separ atPBRIPPSE WBRPLYr PlateuaPe RothByelatri RRdehdda ilowessy
fixing their pggi i Eﬂdﬁ] ered ribs 22 and 24 fromthe top. As
clearly shown ?Er)lél"pf?géﬁ? ég.i;b of @%ﬁéﬁe support plates 18 is substantially
semcircular, its both side portions are nade |inear along the inner
surfaces of thﬁ Si gg wal | s ]_2E ag 3 rgcei Vi ng cut-out 26 correspondent to
t he shape of a are formed inits front half
portion. A® shown irFfi g1 4s &3x8rHedtivesepew afi @NcasSept@ickinstqd thaeda
substantially disk-1ike shape correspondent to the shape of the

senmi conduct or ARFRFIIRAEQ ttheyRuessnte 1PYPRF 8RB’ are made |inear al ong the

i nner surfaces of thgssi aal . Ihe t .i.oeq ,above
can be manuf act ur edq?la 'o?zzbﬁ\g? abf/f%;cm'%r%ai ?galg%%sét%gueetﬁ% g)lqi%rrfalﬁt'sq(t hat is,
the top plate 3 , b&imm3plate werspaetsive view2of a sappoehbelatddin tiei p
menbers 16, su gort 1;')I a(%tesf,.18 ﬂn_d separation plates 20 ) froma synthetic
resin or netal SeRERY R j'di%hi g t hem t oget her 10 by a suitabl e neans such
as an adhgsive. Fi g.F?.Sh!O\&% a pgpspettEvailen of a separatibictpiateafiar
carrying neans 28 used to carry a sem conductor wafer 1nto, and out from
the cassette Z‘Pherkf‘eaﬁsrﬁﬂ't}'ﬁr%@égseﬁfi;conductor waf er carrying neans 28 which
i s known per se compises @& hiddctlRriabiew @ PLY §d198 hREEr FempR AS tO
be able to ascend and descend, a first swng arm 34 rotatably nounted on
the top end ofofhehe idassetdfe (F2Fig.sécond swing arm 36 rotatably nounted

on the end of the figs i Ng g n . S t he
end of the second sva'rl ] 3?%193%%4%5}465%%3%2%%%&5% %&5 érg%aggém%rﬂ%e to
t he nmount 20g béemicdfiurtor eafieralkcazrxiyingdOmexhendi ng substantial ly

hori zontally as the center. The illustrated adsorber. 42 has a bhifurcate

fork-like form and fodtoud ¥R EECHIFPELLIHE APE PRI PP PRY TREFELYi ve

suction surfacgssémMbridtidtdsewvaferFriftobthef cay®ettager A 1An@hker 25
sui tabl e adsorber may be used as desired, and it is inportant that the

shape of the receivifigsouB-dig sestilgnphevieiHérPt PXREBLNINGREW| &P €8EE¥spond
to the shape o . . | e h ] n?é‘&éé%té/‘@;frr" ArRyi ng nmeans
28 is provi dedgvé%lﬁla I #?’rfg%e%%s%%o?%ﬁ%ﬁ? or verti cal Il§arr%vi ng the
lift shaf€53 0 3 2 , the f first swinging neans ( not shown ) f or sw nging
the f first sw ng 3 34, the second sw pging neans (not shown) for
swi ngi ng the OO SWETTg ar 1T 3= 6 &t o totary $8 ( not shown ) for
rotating the adsorbey phesereihembollimbfit f &f t hefagyeaielebndttiftueguct i on
means for comunicating the suction pieces 46 . , )
according to the present invention will be described in detail

hereinafter with reference to the accompanying drawings.
30 Referring to Fig. 1 and Fig. 2, a cassette denoted by
reference numeral 2 as a whole and constituted according to
the present invention comprises a top plate 4 and a bottomplate
6. The top plate 4 has a substantially disk-like shape and

an arcuate projection portion 8 at both sides. Similarly, the



of the adsorber 42 with a vacuum source sel ectively. The sem conduct or
“waf er 48 has a substantially disklike shape and a |linear edge 50 called
"orientation flat" at part of its periphery. To carry the sem conductor
wafer 48 5 by the sem conductor wafer carrying neans 28, the suction
surface of the adsorber 42 is brought into a close contacted with one side

of the sem con 'gg,tl Clyk i ece 6 w. th the
vacuum sour ce, g?ﬁ{égé cig%sé%&gtghgggg&sl(% er %ﬁm%&ﬁgdéégg-?%ggs%ﬁbceongllﬁlct or
waf er 48. 10 Fan ansiste@roijecpiok pertiwn do@matoboltictsidesal ersife wadse back
surface has beig groun , froma chuck neans of a Tc:Jri ndi ng machj ne ( not

S

shown ) , the ¥herd g Sferhicaddy @3RdbLxEF RBFEreR &SRS B s

rotated at 180?&{-9%15&163 YrakgeS 1dtudand e ProgebtiBg soetisHs s¢ face
havi ng the suction pieces 15 46 downward. The suction surface of the

adsor ber 42 i sofrthedeb iy latiehé . f ak qebiup dfarieasi yembers hed sxtienciiasiget or

wafer 48 on th uck ans to _adsorhb e sen condug fer .48 thereto.
Figs. 7 show aﬁeggﬁ%}gvegfreh%ﬁf?? é:rprég? ﬁeearsPeﬁ’ln %notffjg[.%r %P&Pgﬁgpﬁ? has
been adsorbed thetdtxtadsplioce ¢t antioteheasupherébetiveadnat ecaBp Inadlerizg at
t he uppernost top, position of the cassette 2. To carry the sem conductor
waf er 48 into theheBiR@td ehanngl-ddkeneregfi E8RELRR Rl i isfeu®n $hgdsor bed

to the suction, suplace, obrbiecRdsabar Rl BhERAIbILEOM.! o chysl

neans, the adsorber 4 tate O to direct the suction su
adsor bi ng ltthe theai casskicter2 wemraldy opwayda Fhepenfcarryias sieams i(nokig. 7

(A , the adsorger 42 aﬁ]d t he sen‘itconduggor vvalfger 4f adsorbed to the
suction surfac® TR} edt AT S PEAERENL S PRE 35%% C%‘e 2 by aligning the
two fingers 44 of thepadsanbey & (8 phatde ihespedililvetiated e dilengyt 26

of the support 30 plate 18 and positioning the sem conductor wafer 48 above
the support pl@fSUPPOrS BsabERitl premrovadad ol ph & BEedgtermingd sié6ener

42 are discon WP s 4 n i op
t he adsorpti oﬁ%ﬁﬁééﬁ‘%egrﬁ I(%gnt\!uct or 32?%?9148_ %%glﬁ,,ﬁﬁtg@%%gglreggép?%aﬂe

| oner ed. Wien 4 randidder bettd pl@te $.| ofeparation plEatespdsi areproividged n

Fig. 7(B), th en conduct fer 48 is pla th r{_plate 18.
Unan (e adsorBETIRERPaE e el Sins abroth Piftad 1, " REr it ind B ke 46
is stopped, ifdébeibaiithondiieteica\aloeridd. i3std xbyenney witMFigorl exanpl e
as shown in Fig, 7(B), it tends to be bent in a cqoncave form (or_in a
convex form inf+@vérePLlutaliby §f (YPA§Car sibERe It lystepyetd s 13N on.

Then, as showoi Nsdppbrt! rib§ 22, atdlEAdRAr BRMtHe irhdrUEiRBE bPWaIELE i@ebi t
to separate the sem conductor wafer 48 placed on the support 10 plate 18

t her ef r om2@onp¥at ks yl2 Fhidihe maedetipaminsdr spaca stherghgiwaerodn fheém t he
cassette 2. Th@%ﬁ?mﬁo%‘i%tc%o\f’ﬁf €§ 1,18 LAY D& %ghl&bﬁfdaﬁgnég ngé"%%éespliﬂt €s

18 ot her than the uppernost top support plate n ner as
above. Figs . thshdiustretadperbodinent ¥ ©fcanpporher Bem2doadeactameb onaf er

£8Pl aced on L. UARELIDSh OB SLRROLL Pl Al U LEET e ARRsslie
its suction supase HraepérweRinndn the vertical direction. The support
25 plates 18 are situated at predetermined positions by fixing
their peripheries on odd-numbered ribs 22 and 24 from the top,
and the separation plates 20 are situated at predetermined
positions by fixing their peripheries on even-numbered ribs
22 and 24 from the top. As clearly shown in Fig. 3, each of
30 the support plates 18 is substantially semicircular, its both
side portions are made linear along the inner surfaces of the
side walls 12, and a receiving cut-out 26 correspondent to the
shape of an adsorber to be described later are formed in its

front half portion. As shown in Fig. 4, each of the separation



mai nt ai ned, between the uppernost support plate 18 and the separation plate
+ 20 positioned under the support plate 18. 2 0 Then, as shown in Figs . 8 (
B) and 8 ( C) , the adsorber 4 2 is noved up through the receiving
cut-out 26 of the support plate 18. Wen the adsorber 42 is noved up to the
position shown in Fig. 8 (C) , the sem conductor wafer 48 is pressed

varer 25 45 podiriteReacuirer ehsanbers Lyl abdnd EiReR pBcRERbGRINK,

the inner sidetef thieeshapar 8€i the ps@h-od{fiueasrt kwafied, ahnd eitHebstippdide
plate 18 ) , whereby the curvature of the sem conductor wafer 48 is |
corrected to nieEtiRBssehe @AdsuéiBpanalonyhe fingex purfacaePhitheeside
Thereafter, the,gygtiign pieces 46 of the 30 adsorber 42 are conmunicated
with the vacuumsource to adsorb the sem conductor wafer 48 to the suction
surface. Thgn, the altberbassdblte X sls gestyibedwrlsd casepermapufdetured

sem conduct or fer 48 fromthe, inner side of the to late 4 (or th
separation pl a&%vf5a}’§¥néyg%ﬁlf‘@cp%&t St F8H§H1£u %seelt‘d‘t%@p"fsvﬁﬁ:lhég 1y, the
adsor bi ng the sop gatdCE poorionr pd8tel 8, tdiRlecWhOSs MENt reaedRenBels 954, 7

and Figs. 8, the adsorber 42 adsorbing the sem conductor wafer 48 is
inserted into GFdPcESBRere 16, suppstrhtlafies 8 angdtsenprakioacelahes 2P 5 to

place the sem ‘“f%ﬂn%gghtﬂ@fc% & iglgo%) ﬂ%%:%f%@ett %&Bﬁ%ﬂx%n%tﬁéﬁ?t& %fe 2,

and when the sém conductor wafer € suppor I's carried out
fromthe suppobly pl sié¢tdBletmoans henctdser ey adhessvenserted into the

cassette 2 in a state, of 4’1t %Psucti on ,sugf ace face uc;l). I-|Qwe\‘{’§ré‘, as required,
the 10 adsorber 2 adt3Pbih§ W %é‘rﬁpéﬁﬁ UXYIPYMPE 2 AEMIEY citﬁé’_e"}’% into
the cassette 2chRrgifhah€afd 24 usHCitbOBafhy fAGRMi2eAd4Br WABEr iSntd N @

state of the sem conductor wafer 48 being adsorbed to the under side of the

adsorber 42, apddpPutdrah the cepsette dn pThe cdldusigsitefopenicoriictare

support plate ts g}é%:(g?e%e arry
the sem conduct%%ﬁfg\%a %ﬁ%ﬂggég%oi%pﬁgﬁsﬁsgg?gﬁ(]jrﬁerpkgt% J'out Frfbfnf‘tﬁhe
cassette 215t hehadsodbanodiitethynbe baserikado asoted Hee cldsetbealcend aarsd at e
of its suction _surface face down. Wiile the preferred odi nent . of th
cassette 20 coREEPEOied AcEBFERd Grirad SPEBERPEY MEBIREnOR AT e 5aR Snd
described in detathe Witft ERAEEEILE at fetbfd ALANYPALN | T rdtavabl§  mdditted
present invention is not limted to the above enbodi nent and it should be

under st ood t haP™vidig 803 bRy E$TBREWHSG 3TMe i Griso Wi nseb haak 38 3epyred
departing fromphengPehllof % ROLSEARE fint"arh"Y6N 4R an adsorber 42

20 turnably mounted to the mounting block 38 on a central axis
40 extending substantially horizontally as the center. The
illustrated adsorber 42 has a bifurcate fork-like form, and
porous suction pieces 46 are formed in the respective suction
surfaces (top surfaces in Fig. 6) of two fingers 44. Another

25 suitable adsorber may be used as desired, and it is important
that the shape of the receiving cut-out 26 in the support plate
18 should correspond to the shape of the adsorber in use. The
semiconductor wafer carrying means 28 is provided with a
lifting means (not shown) for vertically moving the 1ift shaft

30 32, the first swinging means (not shown) for swinging the first
swing arm 34, the second swinging means (not shown) for
swinging the second swing arm 36 and a rotary means (not shown)
for rotating the adsorber 42. Further, it is further provided

with a suction means for communicating the suction pieces 46



10 Caims 1. A cassette for storing a plurality of sem conductor wafers
with a space therebetween in the vertical direction, 5 conprising a
plurality of support plates which are provided spaced apart from one
another in the vertical direction and have7a receiving cut-out
correspondent to the shape of an adsorber for suction-hol di ng a

sem conduct or g@f 'Qd%gf% Lopn "ﬁg‘\,l cluqa ssgargg séi’ep pI at es,

wherein 10 separa '6n prates ar‘e pr FherwBeh 3 jacen B’ort pI at es.
2. The cassette of crhénsdmiovdredwiton hmmmaaha@napmbmrarmnyatdaskhaw ng
a shape nearly Qorrespondent to,the shape 15 of the sem conductor wafer. 3

The casset t elékecFaapg ARA\A| EhnedrdaeS0acabled | "Ard cabardonnel atshdthost

éu ort plate o} dek,t at e.
Sopport plat ABgagEacz\g/o i{@;ﬂ&fgﬁ% 1 Agol%x!ﬁg%gmah@a@{ofwf 4

}ti gb} X i:dil C?Pyarha] Tim:}@a}dm}w oafiea] cajrryfing] nedna] 28y clje durtdbral cha
ca] ca] ca] c™a]chalcha

b abVRShe @ mmUERRERREAYE 18] AAPREPEE E2 ie prayel cton 2) SAPESISORtARYSS cal o
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15 46 downward. The suction surface of the adsorber 42 is pressed
against the faced-up back side of the semiconductor wafer 48
on the chuck means to adsorb the semiconductor wafer 48 thereto.
Figs. 7 show an example of how to carry the semiconductor wafer
48 that has been adsorbed to the adsorber 42, onto the support
20 plate 18 locating at the uppermost top position of the cassette
2. To carry the semiconductor wafer 48 into the cassette 2,
after the semiconductor wafer 48 is adsorbed to the suction
surface of the adsorber 42 and taken out from the chuck means,
the adsorber 42 is rotated at 180° to direct the suction surface
25 adsorbing the semiconductor wafer 48 upward. Thereafter, as
shown in Fig. 7(A), the adsorber 42 and the semiconductor wafer
48 adsorbed to the suction surface thereof are inserted into
the cassette 2 by aligning the two fingers 44 of the adsorber
42 with the respective receiving cut-out 26 of the support
30 plate 18 and positioning the semiconductor wafer 48 above the
support plate 18. Subsequently, the suction pieces 46 of the
adsorber 42 are disconnected from the vacuum source and opened
to the air to stop the adsorption of the semiconductor wafer

48. Then, the adsorber 42 is lowered. When the adsorber 42
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due to grinding distortion or crystal orientation. Then, as
shown in Fig. 7(C), the adsorber 42 is further lowered a bit

to separate the semiconductor wafer 48 placed on the support

10 plate 18 therefrom completely. Thereafter, the adsorber 42
is pulled out from the cassette 2. The semiconductor wafer

48 can be carried onto support plates 18 other than the

uppermost top support plate 18 in the same manner as above.
Figs. 8 show an example of how to carry the semiconductor

15 wafer 48 placed on the uppermost top support plate 18 out from
the cassette 2. First, as shown in Fig. 8(A), the adsorber

42 is inserted, in a state of its suction surface face up being
maintained, between the uppermost support plate 18 and the
separation plate 20 positioned under the support plate 18.

20 Then, as shown in Figs. 8(B) and 8(C), the adsorber 42 is moved
up through the receiving cut-out 26 of the support plate 18.
When the adsorber 42 is moved up to the position shown in Fig.
8(C), the semiconductor wafer 48 is pressed against the inner

side of the top plate 4 (in the case of a semiconductor wafer

25 48 positioned under the support plate 18, it is pressed against
the inner side of the separation plate 20 positioned above the
support plate 18), whereby the curvature of the semiconductor
wafer 48 is corrected to make the semiconductor wafer 48 into

a flattened state. Thereafter, the suction pieces 46 of the

30 adsorber 42 are communicated with the vacuum source to adsorb
the semiconductor wafer 48 to the suction surface. Then, the
adsorber 42 is slightly lowered to separate the semiconductor

wafer 48 from the inner side of the top plate 4 (or the

separation plate 20) and pulled out from the cassette 2 while
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adsorber 42 adsorbing the semiconductor wafer 48 is inserted
into the cassette 2 in a state of its suction surface face up
to place the semiconductor wafer 48 on the support plate 18
of the cassette 2, and when the semiconductor wafer 48 on the
support plate 18 is carried out from the support plate 18, too,
the adsorber 42 is inserted into the cassette 2 in a state of
its suction surface face up. However, as required, the
adsorber 2 adsorbing the semiconductor wafer 48 may be inserted
into the cassette 2 in a state of its suction surface face down,
that is, in a state of the semiconductor wafer 48 being adsorbed
to the under side of the adsorber 42, and placed on the
separation plate 20 positioned under the support plate 18 and
not on the support plate 18. In this case, to carry the
semiconductor wafer 48 placed on the separation plate 20 out
from the cassette 2, the adsorber 42 may be inserted into the
cassette 2 in a state of its suction surface face down.
While the preferred embodiment of the cassette

constituted according to the present invention has been
described in detail with reference to the accompanying
drawings, the present invention is not limited to the above
embodiment and it should be understood that various changes
and modifications can be made without departing from the spirit

and scope of the invention.
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spaced apart from one another in the vertical direction and
have a receiving cut-out correspondent to the shape of an
adsorber for suction-holding a semiconductor wafer in the

front half portions of the support plates, wherein

10 separation plates are provided between adjacent support
plates.
2. The cassette of claim 1, wherein the separation plates

are plates having a shape nearly correspondent to the shape

15 of the semiconductor wafer.

3. The cassetteof claim 1, which comprises a top plate above
the uppermost support plate and a bottom plate under the lowest
positional support plate.

20



