7 January, 2006 HORI ZONTAL CASSETTE This application clainms benefit of U S.
Provi si onal Application 60/305,065, filed July 12, 2802nuaryy2806 |ty
Application-filed July 11, 2002, serial number unknown, said applications
bei ng i ncorporated herein by reference. BACKGROUND OF THE | NVENTION 10 In
t he seni conductor processing industry sem conductor wafers undergo many

steps during the conversion int‘oﬂﬂﬁﬁ%ﬁ&@(féﬁr ircuits. The wafers and
ably stored a

i ntermedi ate conponents nust be sul nd shi pped internediate
the steps. Various containers are known for shipping and storing whol e

waf ers. See for exanple.U.S. Patent 043, 451 788, X d
5015, 5620 The. sePBGRAIEABP BE Dol g! Dh RapFioalsApRTingin, &lifos B fed
utilizing | angisri2zanool aidgers. Wafliey S pphcatioh led il 1f D002PEARE BGIBEG unkhé&wn,
integrated cirguits. Mreover, the ndustry has gone to thinner wafers,
consequent | y Sl @eRlicatigns beng apcomaraled hergip DX Tefp5R5% e and val uabl e t hen

previ ous wafers. The industry now seeks to utilize filmframes conprising
a circular rigid steel ring with a sheet of adhesive 20 covered material to
store and ship 300nm waf er s. BASHGRAVNE O dHHENYBNAIGFol e  condi tion or
may be dyged up on said filmframe. Such filmframes are slightly l|arger
than the wafers which they carrier and therefore the conventional 300mMm
waf er carriers arle thotsemswhtwaitdryporeseidg nodusoly hemitanduappmafers abdergdvbraspver ,

ooyt or il e T LB e, NS SERTR BBh, PEL Sr aRbEnBlF o0
sufficient stongogtis amdt rbegisaitdbyy atvedah@®rshippsdfinicemedibte e odtgst i OMarfoul

300mm filmframes with wafers, t hereon. SUWARY OF THE | NVENTI
cassette, paPPRuISTSATF e Oéﬁb’épwgﬂn@F@PF&&hsel‘?‘ﬁf?fﬁa %fforieﬁarapqg#ig-é’ﬁfe@a

embodi ne3t  N4.14,043065128, 7881088 Ad 5§04 56200Mhi QemohBucRorPprdéatihg indifstrs et ves
to support a pl urafl ty of axially aligned horizontally stacked film
frames. A ddByelved, e ibipipgy latasn rf olarase , wafers eass at baginngpge forf prasessiig it

e T PASER Ul S e s QPR S RO
U- shaped andre substantially more fragile and valuable then previous wafers. The industry now seeks
to utilize film frames comprising a circular rigid steel ring with a sheet of adhesive
20  covered material to store and ship 300mm wafers. Such wafers may be in a whole
condition or may be diced up on said film frame. Such film frames are slightly larger than
the wafers which they carrier and therefore the conventional 300mm wafer carriers are not
" suitably sized nor otherwise appropriate. Moreover, conventional film frame shippers
have been made of softer plastic such as polypropylene. It is believed that such
25  polypropylene shippers may lack sufficient strength and rigidity and offer insufficient

protection for 300mm film frames with wafers thereon.
SUMMARY OF THE INVENTION

30 A cassette, particularly suitable for storing film frames, in a preferred embodiment
utilizes an integral shell portion with a plurality of shelves to support a plurality of axially
aligned horizontally stacked film frames. A door, preferably vacuum-formed, covers the
open front of the shell to enclose the film frames therein. The cassette may have a robotic
top and collapsible handles. In a preferred embodiment the handles are U-shaped and
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-17 january, 2006 slideably engaged with a pair of brackets int egral W th
the sidewall. In another enbodi nent the handl es pi vo S

parallel to the top of the cassette and attach by a pair of split prongs
insertable.into a pair of receiving holes. A pair of filmframe retention
menber s’ are pilMeitdy lengspd with ai gairyofbizrkéie dnrizral heitls ithie Sidefvall.he Iis habther

I nside the 5 front openin The restraints are pivotable between a en
posi {1 on wher ERNEYTL AL haBYIER KR HPY ol rerEl RIS B AL SFREI I AN ¢ e
open front to gaif iof Rpfit HoBes” REGHbIOMto RS dORHRBEEhIIREY A 6OfBA dFhnied
face inwardly 1n_an approximately radial direction. The fi

| m frame
retention nerBérionmembers arenivetaly sd wianbleattashed ot the sidespf the ghallpgside the,e
encl osures Al vel Yepel : | grel-1 : WheRl th
act uat ed gy ff @%%ggwgalyrhga@nﬁrrﬁé@%% E%B%HFh a gerrllggggprr@n?b%g{ri?i on etx%s’eﬁlc‘iei ng
bel ow t he casdignadewitl theosiderotis and pointing dowpd hevhparhfretdo ealilsefrense irgeianced.
The nenbers » | d | lo . SUC : ¢ he
retention pog'lg %/lflgrgwg%rgﬁ%ly a?gg)t%g({e{r?n%%eslp %{)qﬁ?d \ &ehnibg{‘)&ﬂ%?tgg g%qlél?é%{i]ﬁ)é] ' Elev{%r?dl es
have a pair dimdenentesentibaimenttiepsimainbmatmated byrisedlee gosititred tdnetht dopd b the

brackets where . at they nmay. slide vertically to a carr osi tion, a i de
Boaer S e i | ATk, et fmlip asbdiiy ol Hp Sy

FI GURES 20 Fhéhical canmacHafismPeith b éRgagkiBvnt PortRnQixRpling bale (e bissale ta comaaet t e
according to the invention, FIG 2 is a perspective view of a cassetfe

. per.sp .
with the doof SPHags| uroe Weielhithn prfsetls igtplaceds Thevmamben magobe-piagedzandsspring
perspective johgd Qlch dnd WSSt mCHE %t@;ﬁioﬁﬁ:;o%ﬂt%n'aﬂ%ﬂﬁ%en FoSitioft when &o

front elevational view of “a cassette according to the invention. FIG 5 is
a perspecti vasgdew of a retention nenber in accordance with the invention.

15 The handles have a pair of detents that allow them to be inserted into the handle
brackets where at they may slide vertically to a carry position and slide downward

vertically to a non-use position.

BRIEF DESCRIPTION OF THE FIGURES
20

FIG. 1 is a perspective view of another embodiment of 2 cassette according to the

" inventions

FIG. 2 is a perspective view of a cassette with the door in place according to the

25  invention.
FIG. 3 is perspective view of a cassette according to the invention.

FIG. 4 is a front elevational view of a cassette according to the invention.
30
FIG. 5 is a perspective view of a retention member in accordance with the

invention.

FIG. 6 is a perspective view of a handle for the cassette embodiment of FIG. 1.
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FIG 6 is a perspective view of a handle for the cas_sg,tte enbogi Ept of

FIG 1. -2 7 January, 2006 FIG 7 is a front perspecti ' door of
a cassette in accordance with the invention herein. 5 FIG 8 is a rear
perspective view of the door of FIG 7. FIG 9 is a perspective view of a
handl e:for the. enbodinent of FIG 2. FIG 10 is a detail ed perspective view
of a helical camguide suitable for use with 10 cassettes according to the
invention. FIG | I1G-¢ it 3 Epmirrerpretinentey of aidoahpka ranselissia ageordance Vil thgne
retai ner or ajwahédnhefgh ai ner in accordance with the invention. 15 FIG 12
Is a detail perspective view of a portion of the cassette of FIG 3
illustrating the helical camnechanism FIG 13 is a plan diagrammatic view
of -a cassette with | e : | t-he invention herein. 20
DETAI LED D§ESCR| PTI W@%ﬁ%ﬁe_ £ ﬁ?be‘ﬁﬁﬁ%ﬁkfﬁ%f?%e?em ng to FIGS. 1, 2,

3, and 4, two alternative preferred enbodi nents of assenbled cassettes 20,
20.1 are illustrat ui tabl e for .hol di 1 conduct.or s, 25 adhered
to filmfranes. Ce]FeIga? K aa%eﬁsé)c??téveovf'e‘Y Hga E%’ggeﬁﬁ %‘5 eﬁ'ﬁg&lmeg%\ﬁjﬁﬁ{jh%'y sui t abl e
for holding 300 nmwafers without the filmfranmes. These cassettes are
known as FOUPS(front ening. uni fi ed pods) and FOSBS (f.ront, ening .

shi ppi ng box) stor}ﬁavxéé) r"sdet‘t‘ﬂi’fjiﬂ‘?ﬁpg"rﬂvﬁﬁf%Ofg?]B*’l’ﬁP]o‘@géé‘l“ﬂ@?u’ﬁg’gég'é%%‘%m? or
the 300 nMm WafageResMRbbdinB Y theShicghéd.y |ess width than the filmfranme
cassette and could certainly have other appropriate 30 variations while

mai ntai ning the inventive aspects herein. See U S. Patent Nos. 6,010, 008;

5, 915, 562; 5, 944, %‘“gét lolai'g%C%Béﬁgn éx%ﬁ:&g@é&b’l?%ﬂ QR o AECHIRE tRnéd W a wafer

KD

di sclosure relatin an hese four patents are
i ncor por at ed rétemne in atpprdaptewghde. invé@tisnJanuary. 2006

15 FIG. 12 is a detail perspective view of a portion of the cassette of FIG. 3

illustrating the helical cam mechanism.

FIG. 13 is a plan diagrammatic view of a cassette with retention members
according to the invention herein.
20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to FIGS. 1, 2, 3, and 4, two altemative preferred embodiments of
assembled cassettes 20, 20.1 are illustrated suitable for holding semiconductor wafers
25  adhered to film frames. Certain aspects of the cassettes are also highly suitable for
holding 300 mm wafers without the film frames. These cassettes are known as
FOUPS(front opening unified pods) and FOSBS (front opening shipping box) store wafers
during shipping and processing. A cassette for the 300 mm wafers would have slightly
less width than the film frame cassette and could certainly have other appropriate
30  variations while maintaining the inventive aspects herein. See U.S. Patent Nos. 6,010,008;
3,915,562; 5,944,194; and 6,267,245 for functional information and disclosure relating to
FOUPS and FOSBES. These four patents are incorporated herein by reference.




The cassette enbodinents illustrated, a first cassettg and a second
cassette 20, 20.1 generally conprise a housing porti UALYA d a door
portion 26, 26.1. The housing portion 24, 24.1 includes a shell 30, 30.1,

a pair of handles 32, 32.1, 34, 34.1, a robotic flange 38, 38.1, a
plurality of shel vediesassetteterabodimps luetfatedeh dindticassetneamider Sc&, cabBtd 2@ md.1a 5

ki nemati'c coupl.i ' 60. 1" In the, first gassette,. t ention .
nenbers are n%?h%?lﬂ}g%@crﬁga_ g%?mrfgrpﬁcgl %Jeggﬁcfnga?s‘ioé’f P%’:"Of'%g’ ?ii'e:ﬁ’? g‘ﬂ’smg
msrrberz ?re amouimtzxah.llﬁﬁduﬂesad ﬂréll\meﬂo.l,t?paiﬁasﬁﬁidlﬁ 325 3p.llglgfch4qr,l ale()jotic
renove rom g, sur g T inepqt|c upling portion as illustrated in a
pref erred enbgl(?ln %%ggﬁﬂsai’ﬁ'éhw ﬂgﬁﬁhﬂ&ﬁgo‘%pll’ P RgiT 06 Frteiton gebeshat, 64 1 48d a
ribs integsal kiveiratié beupliag poiin A. YmIhAARE cEEE thereRhBbE ni¥BbeRArd e AIQ

| c_coupling partial spheres into engagenent with theée

gui de the 10 ki nengt ) >

three pairs oPC‘P?tgf_E e recond Apselin denestantips mpmbersoge quiomativally Jometsd vving.

6, 216, 874 t hathel casdeAE 6ﬂ9£eﬁt(§porbﬁén{o%@fr caesuggeé.e*me kﬁ%&;aﬁe)k?&ﬁﬁggiﬁﬁﬁgtafses
6 a es , ron Jand a

general ly have a tgip_ ) bottom 67, si an open
cl osed back. Hystratesl jma prederrddr embasiment thae thentioehatisntoupling témdachpbeions 64 as

retention ne A ottbon .74 .which is rotatably connected
tothe to S%g‘t%lpglﬁé% \i}mm?%&%'(n%bgsggpedag'f@%ﬂ’eﬂlateoﬂ?ﬁeber'éste%ﬂ? iggﬁ{;‘1 the
menbers e erhaftmmﬁezoshh’iig pqlm‘ai\A:iptidereeginm«b@lagrﬁ:hencGi.ﬁiﬂhrtﬁdr:1 t}trbengﬁ;fof rib]:Eh(Such gn
retenti on ne aye an .enga n ortion.9 ich. can be c i gured as
a saw toot hrgs?’ﬁ’%%eé“?‘gﬂs @‘ﬁ%}%ﬁ%ﬁ%aﬁ’%‘?ﬁdﬁ?v g?ﬁiﬁ%&%@ laach%ratfggwcrgf%rence

potential wafheren. Excheif tikOcagspibs geneailll Bive DlopleBCa BEIEHI MBS desHB! 4 enTR¥t be
utilized suc resilient plastic strip, which is attached to the

Rgas a ﬁof

restraini ng ren¥? clasd backs#9-ai ni ng nenmber may operate on a cant surface
106 and be spring |l oaded at the top of the retention nenber 108 to provide
suitabl e holding force when in the retention position or in the open

posi ti onlPFI G | Ingbgdirsll dagsetih smbodiment 2 ttheiwafen getentivinemennbers 52 hawt slidfion

tionlRIG I . _ _ anern aton
Fra 1311 ubeon 34 SRS ORGP Gy TRE (et A Toby B4 BATIRER '8

i nsertion anaftaghedtr theatention oemdarsbgxtérhal e shellplovitisg eXtemal pasiol itRpdoflg Of
| rst, cassette, enbodi nent

the wafer en ' .renbers_associ ated with the

are illust ra?}g%}evpﬁ%{lﬂn Priaibgts havg an cpgagement Roﬁté‘?{&zrw igh PR Re conligudiasa sgw
Wth the wafteoth shapetidr engaginglingivias filgy fidiedRdgs 0¥ potentll Gafds. [iRerdXi S
of rotati'oon I s.pl aced (%,u side 30 the zone of insertion and withdrawal wth

the eng agemﬁﬂ’ﬁ yaens, P ARSASCRHRPBYhMaNK e utilized such as a soft resilient plastic

strip, whiph is attached to the restraining member. The restraining member may operate

- on a cam surface 106 and be spring loaded at the top of the retention member 108 to

provide suitable holding force when in the retention position or in the open position. FIG.

1 generally shows the restraining member in the retention position with an arrowll11

25  showing the motion towards the open position. FIG. 13 illustrates a plan view diagram of

a cassette with a zone of insertion and withdrawal indicated by the dashed lines. The

positioning of the wafer engaging members associated with the first cassette embodiment

are illustrated with the axis of rotation identified with the letter @. With the wafer

retention member configuration as shown in FIG. 5, the axis of rotation is placed outside

30  the zone of insertion and withdrawal with the engagement portion swingable between the
retention position against the

film frame and to the non-retention or retracted position adjacent the side wall of the

enclosure portion.




retention position against the filmframe and to the non-retention or
retracted position adjacent .the side wall of the enc . -4 7
January, 2006 Referring particularly to FIGS. | and 6, a handle may be
formed on injection nolded plastic in a generally U-shape with a pair of

detents’ 120 whi Cgﬁfgl |ows insertion into handle brackets 126 positioned on
the sidée of the g&”ﬁ”ﬁ@f’éﬁef&%ﬂemﬁb@ ta hgpdle Thayshe forraeden Byjaetign migdded

sui tably wepeait @ra geat@ay - }.Iiéleﬁl&dpatlpgf ﬁé? Lﬁ i 2P WhRfh Y 13@'5 %{siaﬁ‘ﬁh%@ H%Pdlg

handlelsIoosely5conta|ned with ets so t 't m
upwardly to bragksly’ L6 nopidioprs ayiths side 0§ Hwahell pf\thsIemzloszmapWIMeﬁhmbrabkcmmay

carried retyy shifaBytidddd ik aﬁg%i 18 820 01' JEhALE Shidched™ ﬁaﬁélp :%ﬁmgﬁa/ or

5. -Such sliding altion a o meet curren to
SEM - s®and@ntined ajthin é:né:rackets o0 thah@ oheei lphdide ipwhdilyca soptat ¢he deaherasishewh O

FIGS. 3, 74} d t.the seco red enbodinent .of th tte
0 e o) 1 | A HIGIE R (e ot 0o S B She B e B s s biad i

aut omat i cal3d, yndi6t Bikck diitiyig actie@l altdis &amuﬁmw@%%nc&&&:%mﬁd@h REdRr BEMIC al
cam gui de 1 | ower 152 on the retention nmenbers with a

1.and a cam f
engagenent %ﬂ??ﬁ%ﬁq'ﬁe&"%@ﬁmeﬁﬁ’gﬂ?wF??ée“ecassette to contact a surface
upon which the cassette is placed. The helical cam guide 151 has a central
bore 160 for reBefevingjotﬂii@SJ [Hel3, sleafl oPihe secdnd pletervddidmtiodinein gpge dRi3btte

porti ofy 154 1 thro J an 166 and detents_ 168 al|ow t he cam
o de 1 s AsbRRLET ot embodinhe e SlerioR meb R0t e bt AuloDiEalha

be fixed tisumehbpy Heh&uldﬁhﬁﬂfe&&ﬁﬁﬂ%m%ﬂlﬁ%lﬁé)ﬂ ieHEl 26@ gtdE 19 abd'§ aﬁ}tom
of the cas tte lgﬁe retention menber has an upper shaft portion 178 at

i s recei ve We’é e thei TRigTtYY Wemkers pothon cngsgemely PoftionnkS4emréendingrbelgyo thei on.
The cam gudagéttd &S corfRih MJC@%E&] %Q]ﬁftﬁ)&{ cadibudl aéelae(')l?“)gﬂ@l %ggm?glﬂ ﬁ]ﬁ%%ﬂ»

the C-shaped retenti on nenb nto and out
film framescegtralipgre 160 for agcezm @&d@vmalﬁ)pprtmhllﬁl fwitithe engagemen portionf 154i t t

| oner od o Errabl 3 AR 1R WAL Be08 18R HANT B CapF @it B8 MR it botes
seat ed, on 1d2pn dwebotibm efdbe paveeite, antdlve fided Agesin by metwmmengagnhghlﬁa &g pirEased

or 121 5ed 1B KNS AP BN AL kB SIS REA phte s s

is received in a receiving portion 179 on the top of the enclosure portion. The cam guide has

cam surfaces 180 for guiding the cams 152 and rotating the C-shaped retention member 52.1

20  into and out of actuation with the film frames or wafers W as the case may be, this figure

portrays a film frame in place. This occurs when the engagement portion is raised or lowered

with respect to the cassette. For example, when the cassette is seated on a piece of

equipment, the engagement portion will be depressed or raised driving the cams up and

rotating retention member toward the objects secured in the cassette.

25 The helical mechanism could have the helical cam surface on the shaft of the retention

member and the cam follower portion on the portion attached to the enclosure portion.

The retention member can be spring loaded, such as a helical spring 181, or may
simply rely upon gravity to return to the open retracted position correlating with the lowered
or downwardly extended engagement portion. FIG. 13 illustrates appropriate positioning of

30  the C-shaped retention member 52.1 with an axis of rotation a2 positioned



25 The helical nmechani sm could have the helical cam sy face on the shaft of
the retention nenber and the cam fol |l ower portion on—ﬁ&%&m‘-&%ttached
to the enclosure portion. The retention nmenber can be spring | oaded, such
as a helical spring 181, or may sinply rely upon gravity to return to the
open re-’&r act edwpom theorengoeft aisertipmgndi withdriveal| oWbiseprovides d ewitetde gloyition for
ext ended engag ' i | tr i at i ki oni of
30 the G shapedwmgtit kidllon icivers by reRhicht i FELARLS Gt ARG e QRbe
positioned 5 7iskeatethry, 2006 within the zone of insertion and wi thdrawal .
This provides a suitable position for actuating the retention nenbers by
engagenent with the surface upon which the cassette is seated. 5 Referring
to FIG 3 ahd 9, arRdtrhiapi@FEG.enhad, A altemhtetdntbolmingl efthahendléd Atstinatackd.

These handl es ﬁj%s/oi) on an axis substantially parallel to the top of the
cassette encl o5fe "‘bﬁ‘?stﬂ%ﬂ.onﬁé’”p%ﬁ‘? substantiglly; pasalish dgs the dep plothik cpssetts, shrdesure

into position oG et HF 6BspliPfirofks 19280d e hldIé Mo FRRRAGA SpertRtS 1983ChE %op
pivotally fold down en not 1n use. 10 Referring to FIG "1, the first
cassette enbodiftisfassgite.| Thekandlegpiyptally fald dpwnsden petrin begal |y on and of f the
encl osure portion by engagi ng over the door flange 202 of the enclosure
portion. The door 26 is preferably vacuum fornmed and is manual |y applied
and renov@d and uReferdegs t¢ FGapethegfifstieagsettd iephedia@at utlizscudeort thet dlides t o

t he encl osure i on_doo | ange. 15 Referring.to FI , 7 d

the second enBSREHbL O o plrhe BR3Gureerortis BY cbBsbingiayst e Gpr fand 2B e fe

W thin the openclbsuenportibn.t The s 12658iprefepably vavhum fosnedaRd i ﬁlaﬂlaﬂ?/lﬂgﬂ)lﬁad and
generally rigid i née ral . conponent having.a plurality of inwardly ex} endi ng
structural rEQ¥TE sﬂgéfﬁl}lZ?ﬁays}&mﬁwée DoHians AN tor wewrthe dogr tog s qaciogyre

frames w as V\Iﬁbﬂioﬂaod}l’fgﬁ%&i ng 20 structural rigidity and further horizontal
surfaces 214 and vertical surfaces 216 to friction fit with interior
surfaces 20 of the enclosure portion beyond the door flange or periphery

Wil prolorably  oytentar HE 7 BER Y XhTUbRAEN b peel SEAREEE
224 of .t he dodnor gipénd imgerteihivishin the open front of the enclosure portion. The door is a single
generally rigid integral component having a plurality of inwardly extending structural
recesses 210, may provide additional retention of the film frames w as well as providing
20 structural rigidity and further horizontal surfaces 214 and vertical surfaces 216 to friction
fit with interior surfaces 220 of the enclosure portion beyond the door flange or periphery
of the open front. Generally, the inwardly extending structural recesses will preferably
extend at least 1 and % inches beyond the forward edge 224 of the door opening. This

door configuration also can be vacuum-formed.

25

Generally all of the components contained herein may be injection molded and the
entire assembly may be assembled without utilization of metal fasteners. Generally plastic
materials such as carbon fiber filled polycarbonate or PEEK or other plastics traditionally

used in the wafer container industry are suitable.

30

As illustrated herein the configuration of the cassette is being utilized for a film
frame container. However, such features such as the slideably handle and side mounted
retention members are also contemplated for use within wafer carriers/cassettes and this is
‘specifically included as part of the invention herein.
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door configuration also can be vacuumforned. 25 Generally all of the
conponents contai ned herein nmay be injection nolded an

assenbl ¥y may be assenbl ed without utilization of netal fasteners. Generally
plastic. materials such as carbon fiber filled pol ycarbonate or PEEK or
other plasticsWerctadinti onally used in the wafer container industry are
suitable. 30 As illustrated herein the configuration of the cassette is
being utilized for a film frame contai ner. However, such features such as
the slideably handlg cagdusifsiehsmingt £plurialy Tt kD FRENCTHe edsset@! &enprising an
contenplated for, use within wafer carriers/cassettes and this is

speci fical |y iSHesHePoronbavingp qlosed jtopseheiossd hettam.noppoging closgd, sidgwabe s

Ve claim 1. A15a868kkiRe 00 aHQJpE’;’i Ron@eHal e Bbirk ¥oﬁianfﬁr’tHE} E&rﬁﬁi‘?ﬁmg 4 PRirality of
cassette conprising an ‘enclosure portion having a closed top, a closed
bottom opposihegzaitd shelvesi fdebelfling thespluralitysd diliy frames derizantedlyand dp e Apaced and

t he encl osure pos ki t risi . It ' shel ves
for holding ¢ REELT el by dnd LHaif oFriifibte doflon ABbER FollonShg
vertical |l y st akdfeportion amd)e metaitiongrugitian, s filoo frame rétttvinemersbe@n havang avehienk

conprising a _shaf.t portion .and. .a reLentiqn rtian, the filmfrane .

et bnt  on el & Felften i w EPAE ap e sdfedhl he, Bl wallhgl leviselafi portion
posi tioned adpRpivbtal bewebsla re@htich PésitidnCtocreeald #ier flnP GhinkoBn tlshePiey @hala
between a retention position to retain the filmfranes on the shelves and a
retracted posl®PYRIPELNOMme cassette of claim1 wherein said wafers to be
hel d are adhered to filmfranmes, and wherein the cassette further
conprises a door slidably engageable with the enclosure portion to cover

the open fronf. 3.Themasshsebtlaun dfwhsrein mid waliss t be heldargadhersd taifiln frames,
engages vertigpyl \l/]?&]‘%ql téllﬁle ng:%?et e%ﬁl!leg%tgﬁlgﬁpc%ralt 4D ofid r?rfﬁg%e%ﬁfea\bﬂh ARCLORYLE

4. The cassette o erei encl osure p as an i1 nteri or
surf ace portion to cover the open front.
3. The cassette of claim 2 wherein the door slidably engages vertically with the

enclosure portion from above said enclosure.

4. The cassette of claim 2 wherein the enclosure portion has an interior surface
adjacent the open front, and wherein the door comprises structure extending inwardiy
toward the interior of the enclosure portion when said door is in place in the enclosure
portion, and wherein the door is retained in the open front by frictional engagement with

the interior surface of the enclosure portion.

5. The cassette of claim 1 wherein the film frame retention members each have 2
handle connected thereto whereby the retention members can be manually moved from the

retention position to the retracted position.

6. The cassette of claim 1 further comprising a pair of helical cam mechanisms
connected to

the film frame retention members, and wherein each of the hélical cam mechanisms have
an engagement portion extending below the closed bottomn of the enclosure portion
whereby when the cassette is placed on a surface the engagement portion actuates the
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adj acent the open front, and wherein the door conprises structure extending
inwardly toward the interior of the enclosure portiod JAsRamai200hor is in
place in the enclosure portion, and wherein the door is retained in the
open front by frictional engagenment with the interior surface of the

encl osur e por tetapfion Snendives onsdgt faid afentbesi from iMBakcehdled Pesifiod W fHear®ention
retention nenq%hﬁmeach have a handl e connected thereto whereby the
retention nenbers can be manual |y nmoved fromthe retention position to the
retracted position. 6. The cassette of claim| further conprising a pair of
hel i cal canTn?cha L.sns conpected to the filmframe_ retention nenbers, and
wher ei n each of t Hdewasselart elaim fethssmn theenplosue parioaigagenane! wetippand

extendi ng bel@woldr HLASBIMAoNH R Bis bR AR AIHE RetdBbh !n%;hbewn,ﬁrs&lgssaftéﬁgn ,

t he cassette is placed on a surface the engagenent portion actuate

7 January, 2004zt ebipsestiomadgenevaloyvi ng sai d menbers fromthe retracted
position to the retention position. 7. The cassette of claim| wherein the
encl osure portion has a zone of insertion and renoval of filmframes and
the axis of Bot at iTbecashettehd clabhéwhepein rachbeteatipassmbet is Kbstghed whdrebyzohen of

i nsertion andg,r val . 8, The cassette of cl.aim.7 erein each ctetention
vt Do & A GRNA mofimerd 15 PMER kool nbrld e AIRF boinfe Ay by frseRed and
retracted posdnidved fiotethé endsifeptesodray be inserted and renoved fromthe

encl osure portion. 9. The cassette of claim8 further conprising a pair of
handl es retractable froman extended use position to a retracted position.

10. The cassgtte THe €ds@itt® ot mﬁrsif@ﬂﬁae&nﬁg.g% & RO Handfs @étmkﬁgﬁtﬁédf%

resiliently flexible prongs defining at two detents and ereln the
encl osure pofit§idRd Heegpositiop éa retragigd pesiéaon ur es for receiving the resiliently
fl exi bl e prongs and | ocking each handle in a pivotal connection to the
encl osure portion. 11. The cassette of claim1l, wherein the closed top, the
cl osed bott ol t Hdeoppetteny claim 8 wherein each handle comprises at least two resiliently

flexible prongs defining at least two detents and wherein the enclosure portion has at least
two apertures for receiving the resiliently flexible prongs and locking each handle in a

pivotal connection to the enclosure portion.

11.  The cassette of claim 1, wherein the closed top, the closed bottom, the opposing
closed sidewalls, the closed backside, and the plurality of horizontal shelves are all

~ integral ard comprising plastic.

12. A casselte for holding a plurality of wafers, the cassette comprising an enclosure
portion and a door, the enclosure portion having a closed top, a closed bottom, opposing
closed sidewalls, a closed backside, and an open front, the enclosure portion further
comprising a plurality of horizontal shelves for holding the plurality of wafers horizontally
and in a spaced and vertically stacked arrangement, and a pair of rotatable retention
members comprising a shaft portion and a retention portion, the wafers retention members
having a vertical axis of rotation and pivotally positioned adjacent the side walls of the
enclosure portion and pivotal between a retention position to retain the wafers on the

shelves and a retracted position.




cl osed sidewal s, the closed backside, and the plurali tx of horjizontal
shelves are all integral and conprising plastic. 12. 7 r

hol ding-a plurality of wafers, the cassette conprising an encl osure
portion. and a door, the enclosure portion having a closed top, a closed
bott om. opposi ng. closed sidewalls, a closed backside, and an open front,

t he enclosul® poThd cassditerdffedaim owhereiai the erclgduty poriiby isDéonligired oot llldigh eha/ es
for holding_the.plurality of fers horizontall and in a spaced and
vertically g’?&ﬁéﬁ’&”@’r#&ﬂ%@%ﬁﬁ?ﬁw };‘Ffftgap? r?"tﬁf’fﬁé?g’ia%ﬁe retenti on nenbers
conprising a shaft portion and a retention portion, the wafers retention
menbers hal4-ng Bheveasseticaif cdaiins 124f whastinttho aloaerd tap, viot albsed tmatoin, ithm epposing

adj-acent t ' 0 Qsur, ion.and pjivatal between a
et ontion ozt SRRl Inlobddbackle A5 e PRI G AHoBll igiles 5 I e
posi ti or. -@dtodprisiag plastdD06 13. The cassette of claim 12 wherein the

encl osure portion is configured for holding the wafers byway of adhering

the wafers {50 a il e £ - THSicS3SsE claim.l2,

wherein the cl osec 'E’%%{té %Sﬁgfmcr{‘ol?erﬂdmé%{ﬁ%gﬁnélﬁﬁg ]%glﬁgly ng&te?}agjssgdédgﬂh?et&' ItPs,

t he cl osed thaakisntiiw, nzemtbet handp kher &hélospreofportami, zthat @m shechwesm acamprising an
2 further

I nt egral risin lastic., 15.. Th assette of claim

conpri si ng%glg%g %’%ﬁﬁ%%’rﬁ%@@ﬂ%i’?%ﬁﬁ%d’f ﬁﬁg"’f‘B‘“‘F e"r“&f"é‘r‘ffi% "Renber and
the enclosure portion, the cam nechani sm conprising an engagenent portion
ext endi ng tlAr oughlilsn Aame cassetteneonipyisingrandntegiab shehicpogtéan kaving twogides tach withi | m

frame sset i Sk NG I nt ekl | si.de ch
wih 10 angh SEPrckal by b SR FhoBdcor SOAHREN NN A RS haff
u- shaped hesrfigeredt thesliianditiealtyo hétingerr e upwardly cheryvpositionadndya S@twesd nan-use
upwardly car LY, position and a dowward non-use position. 17. A conbination
of a casseP?®"%hd a plurality of filmframes or wafers contained therein,

the cassette conprising an enclosure portion and a door, the enclosure

portion hald-ng Amombinaheregf atassittesmd atphpalitylo §itd fimawk s wefersdontinedibireinm
zont.al shelves for

onpes! 1, eSaelt 5P e e SR o o SR BB o
15  integral closed top, closed backside, closed bottom, opposing closed sidewalls, and a plurality

of horizontal shelves for holding the plurality of film frames horizontally and in a spaced and

vertically stacked arrangement, and an open front and an open interior, the enclosure portion

having an interior surface adjacent the open front, the door cbmpn'sing a single rigid integral

component Eaving a plurality of structures extending inwardly into the open interior and

20  positioned to have a friction fit with the interior surface adjacent the open front to secure the

door into the enclosure portion one such structure extending upwardly on one side of the

interior of the cassette, another such structure extending upwardly on the other side of the

interior of the cassette, the structures extending at least 1 and 1/2 inches beyond the forward

edge of the door opening.
25 18.  The cassette of claim 17 wherein the door has a single nominal wall.

19. A cassette for holding wafers, the cassette comprising an enclosure portion having a
closed top, a closed bottom, opposing closed sidewalls, a closed backside, and an open front,
the cassette having with a plurality of horizontal shelves for holding wafers horizontally in a
spaced and vertically stacked arrangement, and a pair of rotatable retention members having a
30  vertical axis of rotation and pivotally positioned adjacent the side walls of the film frame

shell and pivotal inwardly to retain the film frames on the

9




vertically stacked arrangenent, and an open front and an open interior, the
encl osure portion having an interior surface adjacentZ Januamni20Q&nt, the
door conprising a single rigid integral conponent having a plurality of
structures extending inwardly into the open interior and 20 positioned to
have a-friction fit with the interior surface adjacent the open front to
secure the doshelvesagairkéhanidsenutheembrshieqroridomeextandiblsbateredn i esequtic o amba
upwardly on one,side of. the interior of the cassette, another such
structure ext dnting RPSWSPdly on the other side of the interior of the
cassette, the structures extending at least | and 1/2 inches beyond the
forward edge %f t he door openi %. 25 135 The cassette of claim 17 wherein
the door has #Vsi nd} BgEsASsEE agdisplosergpnd Allystrated Petgin or hol di ng wafers, the
cassette conprising an enclosure portion having a closed top, a closed
bottom opposing closed sidewalls, a cl osed backsi de, and an open front,
the cassette having with a plurality of horizontal shelves for hol ding

waf ers horizontally in a spaced and vertically stacked arrangenent, and a
pair of rotatable retention nenbers having a 30 vertical axis of rotation
and pivotally positioned adjacent the side walls of the filmframe shel
and pivotal inwardly to retain the filmfranes on the 9 7 January, 2006
shel ves, a pair of handl es on the enclosure portion extendible between a
use position and a retracted position. 20. A wafer cassette as discl osed
and illustrated herein.
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