1 Description CASSETTE FOR STORI NG A PLURALI TY OF SEM CONDUCTOR WAFERS 5
Field of Technique 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 BackgroundlAs well known to persons skilled
in the art, when a sem conductor is ground or cut, a plurality of

sem conductor wafers are stored in a §g§§§£ Eioﬁnmithe cassette is carried
to a predeterm ned site. The cassette has a pair of side walls 15 extending
vertically at an interval therebetmeen in the crosswise direction, and in
the inner sides of the side walls, port ribs or support rooves are
formed with a SPRSSEHerOBcPRRBAG  tHONMIICRF FMEEONBHCTOR dAF ERS

sem conductor wafers are each stored in the cassette by p05|t|on|ng their
20 bot h edge portions on the respective support ribs or in the respective

support grooSes mifelldolf Thehsideewal |s. Therefore, a plurality of

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

direction (the space GBFrREHSHtsINYENEHT AESRYES %Fm%%??%‘r%é@ﬁts'cﬁ?dﬁ@rt
ribs or support 231 gropoVesb s Deh 16 HARIOL Far WL B98Ar DY a@@vtﬂ'egre%@ttde%'ﬁ

holes in its top surface is used to carry senlconducto wafers 1 nto
cassette or to darrypet hemtaotl fdonedttionlo carry a sem conductor wafer |nto
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 ption 1@f ﬁ%&hﬁﬁﬁhﬁ%ﬁﬂéﬁéﬂiﬂﬂ@fer is then released to | eave the
sem conductor wafer I1n the cassette, and the adsorber is pulled out from
the cassette. To carrsawskhi onudtopernabes skiliednintthie cagsemthen the
adsorber is put sie%ﬁgo%gtelcgg§sfs:[ tg%buggsc% 'c%"?:eda 2plurallty of semiconductor
wafers are stored in a cassette, and the cassette is carried
to a predetermined site. The cassette has a pair of side walls
15 extending vertically at an interval therebetween in the
crosswise direction, and in the inner sides of the side walls,
support ribs or support groovés are formed with a space
therebetween in the vertical direction. The semiconductor
‘wafers are each stored in the cassette by positioning their
20 both edge portions on the respective support ribs or in the
respective support grooves of both the side walls. Therefore,
a plurality of semiconductor wafers are stored with a space
therebetween in the vertical direction (the space corresponds
to an interval betweeﬁ 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



under the sem conductor wafer to vacuum adsorb the sem conductor wafer, and
then, the adsorber suction-holding the sem conductor wafer is pulled out
fromthe cassette. The above conventional cassette, however, involves the 5
following problens. That is, the thickness of each sem conductor wafer is
often nade extrenely small, for exanple, to 100 pmor | ess, particularly 50
pmor less, in redait YPEassTicoRENCROE efd c®n diic VEF LS é@sﬂﬁkﬂg@ean extrenely

Il thick IS, LngLb i Lp; vl
sl | b ckness o Hedoln Lbe, casaethen, | ndmydieyRent.Lps g oareas, form

10 so that its center portion s I 0 be ina down
direction. Sincetdseanicvvatureosf wefeh isqguldeddoatofrvamf ehe i casedttal.ways

t he sane, when the sem conductor wafer bends, the §Pace in the vertical
direction between adffB€e®POYRAVTFAGLPBRL FEEELS ey VPTG t RBVLAERRIHE 15

wih a spacest helAhelnaen i ol By el ol LRE! LML IREATRS, hf emely sl |
| ocally. Therefore, there’is a possibility that en the adsorber is
inserted into thkedasadnteoanhigoss bEdardadadertrenel gemaddndint examaier, it

may bunp into the _sem conductor wafer and damage the sem conductor wafer.
20 Further, thert® 18035 ¢iasis i P EHALaHI § HE LeieEendi EECEhaf RFLS -

greatly bends, iihaiBY seRBohALOLELRIAEY Mﬁiﬁg%@%&%&emé??is@r&rl‘iuﬁﬁﬂfkﬂ@ser
arranged adj acent thereto in the vertical direction, whereby the

sem conduct or wefseistprgdbén delnagetsseiRed 2000a0 ) dedits ¢nos esonC 2w skstrme
provi ded w a_ 25 pluralit f_support plates.arranged with a space
therebetwee}h i 7% %gaSeF‘?Fcﬁfgng?Fe}&&Pﬁ?r{ &Sdgf'ﬁﬁzea@%?ﬂ?aﬁ?}glaoﬁe in-a
sem conduct or Walohwatar adeesPA6RS idintketpassetd£uteAdY @facht he support

pl ates has a cut-out correspondent to the shape of an adsorber for
suct i on- hol di ng S&MSERNEBRENEL YR QAT &F .Nqth adPayRetBasSaRe e, WRRR Hhe

sem conduct or Wakgt -h3aFHPBP AL 0L AN ¥ne 8hakESi /24D £HQ8 AT E{ ANS %Ext :
also at its center portion, tahere y suppressing its curvature caused y its
own wei ght. Asbstweenmatiicdcrntwafearisoadpetentwatfersastonedem thetdmsseadrtte cal

15 with a space therebetween in the vertical direction becomes
extremely small locally. Therefore, there is a possibility
that when the adsorber is inserted into the cassette and
positioned under the semiconductor wafer, it may bump into the
semiconductor wafer and damage the semiconductor wafer.

20 Further, there is a possibility that when the semiconductor
wafer greatly bends, it may come into contact with another
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,



direction are separated fromeach other by the support plate, 3 they are
not contacted to each other. However, the cassette disclosed by the above
JP-A 2000-91400 renmi ns yet not satisfactory. According to the experience
of the inventor of the present invention, & 5 sem conductor wafer which has
been made very thin by grinding its back surface is bent in a concave or

convex form dueth%y gri ndiing st rdd @8 Qhcgrsiéy. orientation. Therefore,

even when the seniconductor wafer Is supported at its both edge portions
and its center porti dipwéver sarlicordsetoe defadrodesi b§ thevedovActh+ali ngly,

even when the c tte disclosed by JP-A 2000-91400 is_used,. there still
exists a possi bEPREYSTHA THRE TRudthaPt nss B Yo ¢ Heo Qb dy

waf er and damagexbbriede ¥ dHdT8 nRGRoENSr AdROTN&Isehg iRSERtEGni NfO the
cassette. 15 Disclosure of the Invention It 1s therefore an object of the

present inveénti eamjcongurandmwadenonielclahas ibgemonade yasyethen whyi ghipdenvgnts a
sem conduct or wafer. from bei ng da ed by bunping into an__adsorber
sufficiently sur fyb‘?/ﬂ’érf%@cgeﬁisgg%ag&%ra \93/8”58?9?501?(?05%% é&rf“nsB? T out
from the cassegien@med diktbheionest eoRdtgl O j\wakak ibs . befHerdt o eGoBGaYE OF
convex form According to the present invention, to attain the above

obj ect, a pl uravhey die sigipeandycaoss wvafer proHupm®répdced aparboth redgone
another in the vertical diyection and further, 25 separafion plates are
provi ded bet weeﬂmééf dtert” S&%SOFF %? FHBE PRt s> SO ng t §2tht b? esent
i nvention, 1pherguived pr avcdediagtas seeha/Hedrtitd ehbpgt te @lideabkey HBf gp-a

sem conductor wafers wth a space therebetween in the vertical direction,

30 conprising a2PPRr 4G 161usedpSPerplsitidd GRiERS & BOPT B HE tHgacERe apart
from one anot heédéﬁ::eﬁ«%s}ﬁg‘égr%x%xﬁ;gl&n@'orﬁ% IsQR 1 A0HauPAYE WA FEECHLY IdAthagRt 10U

correspondent to t
at the time when the adsorber is inserted into the cassette.

15 i o o] v

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 vértical 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



adsorber for suction-holding a sem conductor wafer in the front half
portions of the surface plates, wherein a separation plates are provided
bet ween adj acent support pl ates. Preferale the separation plates are

pl ates having a shape correspondent to the=shape of the sem conductor
wafer. 5 Preferably, the cassette conprises a top plate above the uppernost
support plate and a bat p e, i I | at e.
Brief Description of gﬁgg a%?%éﬂgﬁgg % 815?§§§§58F§%§%fﬁ ecfﬁg&ﬁg%kgﬁ
cassette consti todtaees .accor di ng to the present invention; Fig 2 is a front
view of the cassette of Fi ective v w of a su port

ers
plate in the cassett 8r8fegiil@f"1 tll% StfiPt‘j"raElpg %’%@%ﬁ&@t P 8t9f‘ AFGR
separation platepe LHere @é&ec;&e o Ehg-sihpebe- uﬁe ls%maceﬁeﬁteeelwa\ﬂeefv of
side walls and rear nenBer t he cassettg 1, Fig. is a
perspective ¥i ew of aPryperablexainpl esHfetae @mnrsamasoadlm@tplawhépveameyr ng
nmeans; Figs. 7 are sectjonal vre for e pl ai ni.n w.to ¢ arry
sem conduct or WHPEFTIRE fﬂ%p%ﬁg é Sb ﬂﬁéﬁmﬁia“ﬁr e§ Eﬁ%&%ﬂﬂﬁﬁ onal
views for explab@gaglbggqtguﬁﬁ% y’@gg%gnconductor waf er out fromthe
cassette of Fig. 1. 25 Best de for carrying out the Invention A preferred
enbodi nent of a cassette constituted according to the present invention
wi Il be described. |Q etail herei fter wth reference to the acconpanyi ng
drawi ngs. 30 Re Scassette denoted by

reference nureral 2 asig. vmqlseaaﬁelwpéts&i@tf@ewa@ﬂcar dbBget@e constituted

according to the present invention;

Fig. 2 is a front view of the cassette of Fig. 1;
Fig. 3 is a perspective view of a support plate in the
cassette of Fig. 1;
15 Fig. 4 is a perspective view of a separation plate in
the cassette of Fig. 1;
Fig. 5 is a sectional view of side walls and rear members
of the cassette of Fig. 1;
Fig. 6 is a perspective view of a typical example of a
20 semiconductor wafer carrying means;
Figs. 7 are sectional views for explaining how to carry
a semiconductor wafer into the cassette of Fig. 1; and
Figs. 8 are sectional views for explaining how to carry

a semiconductor wafer out from the cassette of Fig. 1.

25
e ode for ca i o) the v i0
A preferred embodiment of a cassette constituted
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



the present invention conprises a top plate 4 and a bottomplate 6. The top
plate 4 has a substantially disk-Iike shape and an arcuate projection
portion 8 at both sides. Simlarly, the 5 bottomplate 6 also has a
substantially disk-1ike shape and an ar cuate projection portion 10 at both
sides. Side walls 12 extending vertically are fixed between the projection

portions 8 of thg,topyiale 4 aldot Nes Y QLBEtLRPIRPTY IAR%-10 ke Qﬁaﬁ@earﬁot tom
plate 6. A pair of rear nmenbers 14 extending vertically are secured to the

rear ends of theanoprqladtee pdogadtivhepdaativon platt dohasides i nt idalwalls

t herebetween. Gjp nenbers 16 havi a_channel -l.i ke cro section are fixed
on the respecti {v‘ge) %’r‘o‘f’é‘%ﬂ%ﬁ’eﬁg‘ﬁﬁaﬁ¥ %_r%f“t’ﬁeéi 55 VSERt gﬁi.p%%:’%%lr‘%}’ 10 the
cassette 2 manuabbyt Mnd¥ BfPERESIoF JEYENY diRaREe (Fd eci@Mbort NEngri®
portions 16 may be held. A plurality of (5 plates in the illustrated

enbodi nent) Sof elipp tbojitareplageabe pgr peided N@ath nempesdel ér xberbspace

t herebetween in the vertical directi het ween t t |l ate 15 .4 and the
bottom pl ate 6. @ %Jrca‘—’fjila’néﬁfaai%csurf@o g?eﬂ]ﬁr 59?5&51 sbce)f\%éfeén%é (,l“hlaot_fe goz]‘ré ent
support plates lghe Besebibpgcd & 8O ifedidl Whekebefweence craphhdfverk t0 5

together with Fig. 1 and Fig. 2, a plurality of (9 pieces in_the
il lustrated enbodh maINg Gf C it likescrossarsectdoredront 1vedi dehssi des of

t he side 20 wal l J]%W : t ' ce- r i n e
vertical direct i%en. i A F‘gf’g‘g@hﬁ?é’P???ﬁ%? [?b%gl%e‘g&e%%lﬁﬁ%gt%b iE‘PI%%Erryat ed
enbodi nent) 10f silppardssathe 24maneaioyned BN a phepetnearsy teg méandg negar
menbers 14 with a predeterm ned space therebetween in the verti cal

direction. The sﬁffﬁ%‘_r)t' ?@_eplgétlé’spﬁgtb‘?’és si& G@t}’_eél’eapebijedet erm ned positions
by fixing their peri ﬁhgiﬁfél%%%d{%glggégdiﬂ ikRe 22,809 224 df £/ & fifedop

and the separation plates 20 are si at predeterm ned positions by
fixing their perdipheppestanlaenilfatepedvides, wAZhaadr2detesminks spgne As
clearly shown i r%h@r%‘be%We%%C{]n Q:fhe vertical direction, between the top plate
15 4 and the bottom plate 6. Separation plates 20 are provided
between each of adjacent support plates 18. Describing inmore
detail with reference to Figs. 3 to 5 together with Fig. 1 and
F:Lg 2, aplurality of (9 pieces in the illustrated embodiment)
of support ribs 22 are formed on the inner sides of the side
20 walls 12 with a predetermined space therebetween in the
vertical direction. Similarly, a plurality of (9 pieces in
the illustrated embodiment) of support ribs 24 are formed on
the inner sides of the rear members 14 with a predetermined
“space therebetween in 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



30 the support plates 18 is substantially semcircular, its both side
portions are nmade |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 sepayaki-an,6 hgég% tb%QamamgL@fé@.er@' E¥agt Skor bk lRRe

correspondent to the shape e sem conductor wafer, and its both side
portions are made liheeahapkonf the semeromsincfracevadért lendide headhl sid2. 5
The cassette 2 as _described _above, can be manufactured favorably by f.arm ng
|ts constituent PERERBAESI(T AT LiNeha 230 PRard sr BEIHHPPA 678 S Srde
wal I's 12, rear ggnRhersp,l4, grip nenbers 16, support plates 18 and
separation plates 20) froma synthetic resin or netal sheet and joining
them togethér 10 by @hsuwasdrtetervans dashrisedratmdieesknebe FignuiGcthiowd a
typi cal exanple_.of a m conduct or fer _carrying ans, 28 ed to rry a
seni conduct or WA é’Prf"ﬁ?X,by tf THdte \fg&gmco?ﬂ lE%?%“et gmﬁpt%hégﬁﬂ ustr ﬁ&d
sem conductor  wabep1&0& 1Y) BHLARANS1 28 Wi Gh deSwkTOWN 2NeFeSe RAMMISAY ,a
lift 15 shaft 32 nmounted on a base 30 so as to be able to ascend and
descend, a firsgripi ngners 34 ,r suppabt \plahies éd and tsieparaplendelatfes RE)| i ft

shaft 32, a secopnd _sw.pn rm 36 rotatabl nt ed n the en f. the. first
SWi ng arm 34, aﬁﬁaﬂta} rslﬁggﬁ%%:kc 38°38ch &4 af%%teﬁg aé'hdgj%lf Jtrhgetgggt}r? %ﬁeﬁg arm
36, and an1adsopber 4vi28ieirmediy swamiaed ahoatihesimeinti ng bl ock 38 on a
central axis 40 extendi n%Ssubstanti ally horizontally as the _center. The
iIlustrated adsorber B9 hdsSHOBEfatyRiEaE AdaNELEC G FEMARARIPGF QU FaLEEL i on

i o 6) of two Trnberad AR e e et P ¢ SRtarBar Ty B hed e
desired, and itand oupdrtoant theheasgditesBapelivd iflAasteatedismuicwndmetto26 i n
the support pl ate, 18 should gorrespond; Lo th, shaoe of  the adsgrber i use
15 shaft 32 mounted on a base 30 so as to be able to ascend and
descend, a first swing arm 34 rotatably mounted on the top end
of the 1ift shaft 32, a second swing arm 36 rotatably mounted
on the end of the first swing arm 34, a mounting block 38 secured
to the end of the second swing arm 36, and 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 1s 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



sem conductor wafer carrying means 28 is provided with a [|ifting nmeans (not
shown) for vertically noving the lift shaft 30 32, the first sw ngi ng neans
(not shown) for swinging the first swing arm34, the second sw ngi ng neans
(not shown) for swi nging the second swng arm3 6 and a rotary neans (not
shown) for rotating the adsorber 42. Further, it is further provided wth
a suction neans®f oFNe orEATIRER i47g WHAE SuFRFBAN pf AEese AR 1eCtgfvelle adsor ber
42 with a vacuum sour i.vel The - ] ct fer : as.
substantiall'y di sk- |fk§ee%§%%“§%tedn\§ﬁ8¥8rl ,Q’%g%? nl‘e%(g)ﬂekd%ﬁ 25&13%3%%%?%% a9
flat" at part bikétshgyer apfeaylinemrcadygy »he sdmdcondiehdat wat eilad8 &t by

the sem conductor wafer carrying neans 28, the suction surface of the
adsor ber 42 is PRBudht it% §SE1ONEEE- cofft &6Eed ThPt PEBHEPRI YT Gt viehsr 48
sem conduct @r Waf erh 48 41 CHIRIEALA reheca SHELAP Tl RCES 461w Lhict e, vacuum
source, ther eb;@}zaﬁsﬁ?ng the a sc())r'ber f42 (t:% g%isofb the seni conductcor waf er
48. 10 For instamcEgce @bk agsdtisesdidi denchumigirt vater a 26l agwsent batkd
surface has been, round,j0$roma, chuck neans of a %Li Pgi ng__machj ne (not

e

shown), the adsbriobPRE25HHe Phet LR MPEBAANEROFONMAREFT Loy g AT 28 ¢ s
rotated at 180 famdheistabes shawh LR Jcunbod0 i1 eGlrbe Siptionygur f ace

havi ng the suction pieCes 15 46 downward. The suction surface o

adsorber 42 is gisyswmr Qgdonsdsbhe theedemjpe tabictsimeaeragfert Hé.sem conduct or
m conduct.or _wafer. 48 there

waf er 48 t he chuckneans, to adsorh the ereto.
Frge, 7 Shol an exanpiE orSHATS o8 EHA TR E B GALoHRURESP EVETST 24BoTae has
been adsorbed txndiheuadseehtds sdenaftuidiersoRROERUER idaiL ot beeading at
t he uppernost top position of the cassette 2. To carry the sem conductor

waf er 48 into MRCHNRERPRSEOWNYF (tde 2dePERaK EoRFUTDFERAFeRIRGEeEWaESHr bed
to the suction caﬁgjﬁgm%ng heg %déy&%%géza@rgad&‘%% OfheldOomd %%o%fluﬁlf
or ber to di r

means, the ads I's rotated at rect the suction surtface 25

adsor bi ng t he $Ey.céntudtioechafer s48tupnarndfatlechaait@rtheasuction pieces
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 chuckmeans 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 uppermoslt 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



shown in Fig. 7 (A) , the adsorber 42 and the sem conductor wafer 48
adsorbed to the suction surface thereof are inserted into the cassette 2 by
aligning the two fingers 44 of the adsorberg 42 with the respective
receiving cut-out 26 of the support 30 plate 18 and positioning the

sem conduct or wafer 48 above the support plate 18. Subsequently, the
suction pi eces 46 dPweped BHsBP beRe 405 a0di §B6WRetR eb19 r ohiE )he Bhgcuum

source and open - pr_to.s L f m gon or
vafer ag. Thens eoilEeBhrrad Lo Rs iIRcRI bt Bkt AR 570 WL
| owered up to théepadcbrpishomh the Eegicdid)ctdhevafeenieobydudiorsumafien 48

is placed on the support plate 18. When the adsorption of the sem conductor

waf er 48 by t hePIGEEFoA® pF eBBIPRD i SiisitFpEAMIFPREREt e GTddES: 6 wafer 48

is 5 extrenely fe@t?gxrné% EAAP! £ A%2000 40 ddlm SeBkigl !y @p,dg;tn;t%r}a% bent

in a concave form In a convex forntin reverse ue"to grindi
di stortion or ctypsbalbart ent atcamavEhéormaor dhoavcomvds gorm(0) ,reverse)
adsorber 42 is further lowered a bit . to Sﬁgarate t he. sem ¢onductor wafer. 48

placed on the sHPfor? FOI5HAGe I1BTOREIYF PonT EBHDR BB AP RéPBaf tERED 14 76
adsorber 42 i sgpylhed, qulq f Fomt hep cagsetber2so The /eTHeoNdYGE Ly aiRR 48

can be carried onto support plates 18 other than the uppernost top support
pl ate 18 in thetsasepameatrethas sahovendiFEtys. wafshod8 anlameanphetind shppara

carry the i conduct 15 wafer 48 placed op.the ernpst t uppqr.t
plate 18 outd frBif Ehb? U™ CORPStS s SRGhRaT ReFT gt B (KF O 12
adsorber 42 isikngeri€d oith Brcul ahe ehsddsScesuct | 9NesyehBESdRER MRNaFRIrNg
mai nt ai ned, between the uppernost support plate 18 and the separation plate

20 positioned uhBefaRhee stpyoked e SEBPORD Hhetes akd HAWY itham §oe 8(B)
T oAyt ", SRBEHRSe (45 JINER: Upal iDL SEG8I Mol Bgs o
shown in Fig. 8(C, Iihessémmondocxamphafe hdd tioscares shd sgaiostdutcheri nner
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-—but 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



side of the top plate 4 (in the case of a sem conductor wafer 25 48

posi tioned 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 semi conductor wafer 48 is corrected to make the

sem conductor wafer 48 into a flattened state. Thereafter, the suction

pi eces 46 of thes30. r Quunj cated, g th the vacuum source to
adsorb the sem go%aggﬁgrpﬁméf %%ng%&}%“t he {svug%?ohwsurface. Then, the

adsorber 42 is slightliy tloseeridbd mesgpahatre imeF sgsn Corddc Fags . wWaf ethd8 from
the inner side of the top plate 4 (or the  separation plate_ 20) and pulled
out fromthe caéééf’FE_e’—Z 4/)%1ialdéoéfbl&éswq)isﬁﬂl?ﬂgg‘é%ﬁ?%8@%&& g? Jv%flé‘rseﬁs.edl n
the enmbodi ment shewnhd Jdals@ettl anth B g8atBort Des AfsAbhesnA2addser ag the
sem conductor wafer 48 is inserted into the cassette 2 in a state of Tts

suction surfacetbapkatp the ¢gpliavadubéoser tanddc bor thafsrppB toplehe $Bpport
plate 18 of the_cassette 2, apnd when the senm conductor wafer 48 on e
pport plate 185 S8 GRSPEREEUE (A ONTIERE Sy L pHai g ors vag 5o, £© (e the
adsorber 42 is gaggéfe%rar&teomh% 2SS Su rirBma- 1d 8hSp&Ft plheeSULt £88,
surface face up. wevér, as required, the 10 adsorber 2 adsorbing the

sem conduct or waherad®niey Bé insierseetedi mi tthe cassette 221hmne Ststat efof
its suction surface face down,. thgft is, in state of the sem conductor
waf er 48 being adsof bedO% ¢ P hdé s he ﬁ%%grédggrﬁgguﬁﬁ? and Pl aced on
the separatd onagsatiee20 RS iGREEheBERT cd it SiHIPRa el 8iiyl8e aRdetbenot on
the support plate 18. In this case, to carry the sem conductor wafer 48

pl aced on the stPa? &bedtriAafie 20Touttatph {he SUASIERIMTIACENEAGRISBMBer 42
ekl 15 1 S A2 e e ELE Skl o e’ aco
accordi ng to theoprlesaentdamweinid arf lthe bésorbetesty ) ked ipdadetiabh whéh
reference to thSéS%%é%Eﬂ%F%&Q%e 20 positioned under the support plate 18 and
15 not on the support plate 18. In this case, to carry the
- semiconductor wafer 48 placed on the separation plate 20 out
from the caésette 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
20 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 bemade without departing from the spirit

25 and scope of the invention.



drawi ngs, the present inventionis not limted to the above enbodi nent and
it should be understood that various changes and nodifications can be made
wi t hout departing fromthe spirit 25 and scope of the invention. 10 C ains
1. A cassette for storing a plurality of sem conductor wafers with a space
t herebetween in the vertical directiono conprising a plurality of support

pl ates which are provided spaced apart fromone another in the vertical
direction, each of said support plates having a front half portion and a
receiving cut-out having a bifurcate fgrk shape correspondent to the shape
of an adsorber for suction-holding a semconductor wafer in the front half
portion of each of the support plates, wherein each to said support plates

is configured ta support a _sem conductor wafer, at center, and edge portions
of the ser?i'concfi.lc,ctaﬁs‘°1/1\7'atfeerf,‘°]5c Lﬁ?%n%r@i%i‘]&p@f a?fo%erb}%‘?%%u% @’ provi ded

bet ween adjaceitts WSURPY tsg & ashe a5 e d hey S@RarAtH O Pl at es ext endi ng
beyond and outer periphery on all sides of a sem conductor wafer disposed

on an adj acHrtesupor tcomi mitssin® . a Theul aalsistet taf ofurd @i tn il a vk ckhh compri ses a

top plate ghove the,upnsrimst supRors, gl ale afid @ botioplate  under the
| owest positional’ support plate.

vertical direction, each of said support plates having a
front half portion and a receiving cut-out having a
bifurcate fork shape correspondent to the shape of an
adsorber for suction-holding a semiconductor wafer in the
front half portion of each of the support plates, wherein
each to said support plates is configured to support a
semiconductor wafer at center and edge portions of the
semiconductor wafer; further wherein

separation plates are provided between adjacent
support plates, each of the separation plates extending
beyond and outer periphery on all sides of a
semiconductor wafer disposed on an adjacent support

plate.

2. The cassette of claim 1, which comprises a top plate
above the uppermost support plate and a bottom plate

under the lowest positional support plate.





