WO 03/ 006343 PCT/ US02/ 22241 HORI ZONTAL CASSETTE 5 This application clains
benefit of U S. Provisional Application 60/305,065, filed July 12, 2001
and U. S. woidsiobes4ppl i cation filed July 11, 2002, serial morneso2/mrpdnown,
sai d applications being incorporated herein by reference. BACKGROUND OF THE
| NVENTION 10 In the sem conductor processing industry sem conductor wafers
undergo many steps during the conversion into useful integrated circuits.
The wafers and intermediate conponents nust be suitably stored and shi pped

intermedi ate the steps. Vari RN SsEffriknown for shi ppi ng and
storing whole wafers. See fo?ﬂgxanppt U. Pat ent 15 No. 4, 043, 451,

5,788,082; and 5,915,562. The sem conductor processi ng industry has

procesei ng | niths srefsgin BaTE pan of UibriaBvenat Agp et Rp cR2sSobke o
thinner wafye5.,2069 @ﬁ@qygnutm hﬁ_ﬁﬁcaﬁ@ﬁ gilsd aant babd, keﬁﬁrrﬁlrﬁﬁe?%hkﬁo@{‘d
val uabl e then previous wafers e industry now seeks to utilize film

frames condrapplicagions bﬂ:lngmcarporatgi ereindyireferenge.wi t h a sheet of adhesive 20
covered material to store and ship 300mm wafers. Such wafers may be in a
whol e condition or may be diced up on said filmframe. Such filmframes

are slightly larger than BAKGROEND GF THEIRSENHON er and therefore the
conventional 300mm wafer carriers are not suitably sized nor otherw se

appradpri ate. Moreover, conventional filmframe shi ppers have been made of

SO er Pl At Gy SEARRRLAR! AICERNE bl HRLLENR P A B popy

pol ypropyl ene “shi'ppers ma i clen reng rigi

i nsuf fi cisepk duﬁhg)ttlm:éorﬁrﬂrstm m&DGmﬁttfmte@ra‘técamm tThevmﬁtEfSSaﬂdhﬁfemadlatSUMVARY
OF THE | NVENTI ON 30 A cassette particularly suitable for storing film
frames, |Cﬁm£°’b‘?f\§$ dRYsh b sBtRhIwestiered (And, shipeed; Antepmediatg| thengems: poY #HQM wi t h

a plural | dbfta rsseﬂ'ghcg &9n €6 sﬁ@%%ﬁndist(ﬂ%% @hélts)(va%rsa b@i‘dr%xatﬁr#l'equdPatem

hori zontally stac frim , pref erab y vacuumforned, covers
t he 16perNd. rgov3,4f1; tﬂ;B&sOﬁQI, land &, ¥IPcI68s e Thé semidomidatamp®ceshmg andustihlsas
cassette irrlrxgc}fver}ia\llrﬁoauth?z?ng larger and larger wafers as a beginning for processing into
integrated circuits. Moreover, the industry has gone to thinner wafers, consequently these
are 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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top and col |l apsible handles. In a preferred enbodi nent the handles are
U-shaped and -1 WD 03/006343 PCT/ US02/ 22241 slideably engaged with a pair
of brackews wnvesgsal with the sidewall. In another enbodipeanisor/be4handl es
pi vot about an axis parallel to the top of the cassette and attach by a
pai r of splédblypreagapedi witkr i i of Nracletspantegral widc ehe/isidgwatil eSIn  Andiggrr  of
filmframe retentian nbers are pivotal h%/ and rot?tabl y attached at the
si des of embedippgat th}}?é‘glgép’t"ﬁéa@w Py AYEs BEaHFlHg theriqm of theGagsetie andiatiachibyot abl e
bet ween gn W08 ; they ' | he,:Si nd

poi nt i ngaat %ﬁ,ﬁ?ﬁ SPﬁib}gSgﬂ 1%@%\‘[?6 tdgl%aal ? ??rﬁﬂeg%gﬁgewéén{)i %nsa%c())giq‘t(@oﬁ @er e

t hey ar e retettidrestembers ace piviotadly cing rotatabty atpchakamthe sldgs oéthicadheliinsdet then. The

filmtra retention_nmenbers may he t yat ed by handl es. .positioned on the
top OF ¢ N GRENBELY BIE HSRBRISaRoVRIVS/asi (ALY S0 MR OBH MEREBR SVieES R e
automat i GRkhed RsthUné SleRNIRadd pbidlihe MwaThdrBpdaRtbAMoM Hilmar RN AIGHBAT
portion extending bel ow the cassette to contact a surface upon which the

casset t e positiph adett theyererretatadrte fageyinpyerdly wsardapprexigptelynrpdial duertions Jdk t hat
they remgi,n kn the retention position and/.or, t Qpen. posi tion when,so

ol aren: g 2ah G BORy be SPeRR R ndi s RETOREF hfi sl §Eue

i nsert ed enflosurt heAhamglieely, biha CleRinfiomhifiéBbert rhdieYe NRYorddticdBy \4efubiedaty ¥ t0 a
carry position and slide downward vertically to a non-use position. BRI EF

DESCRP PTIhelrabcamppedhpigiregth 2 gngaganent nogtion gdending below the eassaiie tQ Aomtper

enbodi nent : C in h [ Qv op. 24l .
per spect irlvseuqf/alcgv\l/%g? %gﬁl@gggeeg%ég% I?Hh? ??tg' gg%ér H}eﬁﬂ%ksaglgy?g (%1 P %Fna}dfs d'the 25
i nvent i onoadet Gucl3 thas tiggrepaint invibe teteiti@f pesitias sel/dretha apen gosigoh evlichao
invention., FIG 4 is a front elevational view of a cassette according to
the invedsssh. 30

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 a cassette according to the

invention.

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.

.



FIG 5 is a perspective view of a retention nenber in accordance with the
invention. FIG 6 is a perspective view of a handle for the cassette

enbodi nenvoaB/obd3& 1. -2 WO 03/ 006343 PCT/ US02/ 22241 Fl BCTUSO% 2241 r ont
perspective view of a 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 handle for the enbodinent of FIG 2. FIG 10 is
a detail ed peF¥petis §dropt payspectiye yery AP doghPhaicaescliain asnoadanse wiahgj t h

10 casse%%gﬁﬁggﬁggqing to the invention. FIG 11 is a retention nenber
suitable for use as a filmframe retainer or a wafer retainer in
accordance with the invention. 15 FIG 12 is a detail perspective view of a
portion of the cassette of FIG 3 illustratj he helical cam nechani sm
FIG 13 is a Eﬂé GirdGHASHRES E evietobthe dogr “with retention menbers
according to the invention herein. 20 DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Referring to FIGS. 1, 2, 3, and 4, two alternative preferred
enbodi nent s offIG & sargerpdcto@sdew véas haglle £ the embodimentsif FdGed suitabl e for
hol di ng sem conductor wafers 25 adhered to filmfranmes. Certain aspects of
the cassettes are also highly suitable for holding 300 mm wafers w thout

the filmfrangse. IPRSLIGARIGFHcitfetyikWOM REcalQWPR(il¢ anitabRPBPLSOwitRI f i ed
pods) and FOSBS (front opening shipping box) store wafers during shipping

and pPocessselig.acgordiagdethednyantionhe 300 mm waf ers woul d have slightly |ess
width than the filmframe cassette and could certainly have ot her
appropriate 30 variations while maintaining the inventive aspects herein.

See U. S. Pat eIGNDSis HretekifiodGember,sitdh1d 6t; ush ,a944f1hPAamanetaide?6r7a B4ferf or

functional information and disclosure relating to
retainer 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 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 alternative 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;

5,915,562; 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.



FOUPS and FOSBES. These four patents are incorporated herein by reference.
-3 WD 03/006343 PCT/ US02/ 22241 The cassette enbodinments illustrated, a
first caswetmsmo@msl a second cassette 20, 20.1 general ly ceaprissm2r4housi ng
portion 24, 24.1 and a door portion 26, 26.1. The housing portion 24, 24.1

i ncl udes a shaht cafdettadémBodimemaiiltus@htet g fltse sassette ahd. alsecdill caddettd 20a20.0bot i C
flange 38, 38.1, a plurality of shelves 46, 46.1, a pair _of retention
menber s Boneragly qompica2 HoRsipg RO 2Botpll iaRg AN PORIOBES, RH 1t neherhousing

cassette bant i r %@1[ :
cassette ,po{tﬂ% %ﬁtzggt flngfralld?r;\;%gérl?gr%' gﬁat oma%) ?g%ﬁﬁé;u%{: t% ggt’ gg | %\ﬂg’né ?(f(ﬁ)gg
casset t e flang3HS8d , aplumlityarfshiddes 4@@od , 8 pairad ecterftiom embemtSRc5Z bapd ang

portion as illustrated i.n preferred enbodi nent has the kinematic
Boupl ng KEAIEHE COPRING RATEOBRO AN 14 HE! FArEL 1° (HSNOR FECTFRRTS Alfgnanialys haped

gui de-i N phikg TRYhPEcHREHads@ie) WedRidnhin Herbere IRt duforkRILRTY Rl tWikh
spheres into engagenent with the three pairs of ribs. Such” an arrangenent

i s di scl tisechssattels PlacPdoarmr riinove] el BIwrfachatThekinemasicpmuptiegl piaionelser ence

her ei n. ch of. .the cassettes generall ave a top .66, a bottom 6 si des
5. an” of TR b * BETETPribodr Bt d s K Fale £ShAg csaef botghe ba e
enbodi Mepfys Ffegtah ViR HRS hé BNt IAOIY -SRPEE khidedn NAME rBay Bafilsed ROPuideNthé4
which is rotatably connected to the top 82 and bottom 84 w th knobs 88

at t adfed kinsmakie coeplang: pastalrapherey nte xngasgaent Wih dheethreepairsidirihg. Suckrpal
control thereof.. .T retentd;Qn S [t whi ch
can be cgﬁrg? %%lreg&lsagggogegv&n ]{J%Otﬁ%%s %é6%§%g%3g§ﬁgggﬁ%%vtlegﬁ% tle?(%l??rﬁ%%frarres
edges 10Refin. PRicArdfithd cassdtes generdihieliave@ 169 66) Postrim 6Msidds G8han epgafyeirent
portion nmay be utilized such as a soft resilient plastic strip, which is
at t ached Poandieclosedibagk-{Ong nember. The restraining menber may operate on
a cam surface 106 and be spring | oaded at the top of the retention nenber
108 to provide suitable holding force when in the retention position or in
t he dpen posi tn dre fifst Gissetfe gpbmelimbnty20; tloaveafedn ectesinr membery S2ehdvera shafit he

etent o Rl ALt 11 A0 QALE 2T, Showog, s ool on,! overds L he oper
zone of i;R§@kl it9Mh@ndeNionhmieABels dxicthaahe dh8lY ptdiediH@eRRehd] icBRGel theRof.
The retention members have an engagement portion 92 which can be configured as a saw
tooth shape for engaging individual film frames edges 102 or potential wafers. Other ’
20  configurations of the engagement portion may be utilized such as a soft resilient plastic
strip, which 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 arrowl11
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 a. 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.



positioning of the wafer engagi ng nenbers associated with the first
cassette enbodinent are illustrated with the axis of rotation identified
with the wetidmneza3 Wth the wafer retention nmenber confi gamatSozem2as shown
in FIG 5, the axis of rotation is placed outside 30 the zone of insertion
and wi t hdr anaRef¥riitg ph@iceRggaaeNENES. pobid 6 askindiablag teeforred dmhinjectiohent i on
position against the filmframe and to the n -reten{)i on or_retracted
position ﬂégﬁle&c@mﬁq iRea gengEallyal/1shape WHE 2 Ié%?gg?}?%ts péP tyiaeh allopvsymsertiono6343

PCT/ US024,46 dd1e REERLS ;l%kg &?tﬁ&deﬂ%mﬁé ¥dd 8 ik SRt e tﬁ@gl?]c@osu?e V\ﬁ?@'ﬂgﬁe’fﬁ@)é be
formed on rnyection no ed plastic 1n a generally U shape th a palr of
det ent s b2Rkethintdy d bwitablyi welded ioomtegrally ntvddedl thetgpn ok etlerdz6 aptedietli ohed on

th L d f.th hel | of. the. tion. Th ., b k
U t ably Do BORETY Frrdeine oG SRR SR GhALdf By RE SIS UA ThanalP 2. s
handl e | $d RASR! % HORHhEN PR MiddWherd MR bBINdChAied ré@rt fdahe hén-I8YpdRichldsde

upwardly to stop at the detents as shown'in FIG 2 and when not being
carried nlbtstratedtion RIGS. hoh-amsleS.p&sich isbdingaction pllews thedhndles Fo @Set gurrd@it and

5. Such sljding actio, | o the handl es.t ef..current automation
ondlor  saneradn A5 ESe Al RN H FatRRRu TR £ Tidbn Ul e. ' 50
Referring to FIGS. 3, 7-13, details of the second preferred enbodi nent of
the cassette are illustrated. In this enbodi nent the retention nenbers

52. 11%my be XRefesrieg itedlG§. dciudh dgtadly od theispeand ergfrried combndimentsef the
et o @Qstsgné‘eaké GRbot AR 940 %his Tatndfifef ﬁ?emrétgljxtLo%IV\%eni]%%s 3.1 *}{?%J gention
ers g el ow e

e W a engagenent portion ext endi ng cassette to
contact ausuiatiealy ayvedtedby athelibel @as sethanisns 150 @om@risinpe Hdichletant ghideam
gui de 151 has a central bore 160 for receiving thﬁl| | ower shaft ortliéan 161

with thd>&igdgerasmiolyer 3 amthe retention mBBPers X1ty 3 spersemsnbpertigetleft s 168
allow th g i i r i j 0 f the
o hsaet t nexfefifing 8P bhoschle AP oA SEE ufor hRNUAS chilodd'd AIREHOME] | D2
of the bdaelicancah gulle 164deet central herer 0dnit ieoei vingehdwen slsafaportippéo1 withf t

PO Lo A8 B S b S DO o SIS TRl e
cans guide 151 to be inserted in a hole 172 in the bottom of the cassette and be fixed therein by
the detents engaging the top surface 176 of the bottom of the cassette. The retention
member has an upper shaft portion 178 that is received in a receiving portion 179 on the
20  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 into aﬁd out of actuation with the
film frames or wafers as the case may be. 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

25  up and rotating retention member toward the objects secured in the cassette.

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.

30

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 the C-shaped retention member 52.1 with an axis of rotation a2 positioned
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152 and rotating the C shaped retention nenber 52.1 into and out of
actuation with the - filmfranmes or wafers as the case may be. This occurs
when t he wogagessent portion is raised or | owered wth respertuson212he
cassette. For exanple, when the cassette is seated on a piece of

equi pentyithir éhee RERY STEREerfe ah@withdrhwile deRy gesedts0d shRdte oditiodi fog t he
cans 25 up and rotating retention nenber tovvard t he objects secured in the

casset t e 2CtFHEEHEP irelaRtiGReRIRERFIS Y cHgrasmeal & ithtbe paface IPoR avhiguthe£aesen t he
shaft of ;the.qretention member and the cam follower portion on the portion
attached't6 the encl osure portion. 30 The retention menber can be spring
| oaded, such as a heli cal sprlng 181, or sinply rely upon gravity to

returp to the_o n ret S|t|on corr ng th t red or
downwgr dly exBé Bﬁ% o iegte W%’dﬁ ng ‘P%gthla ‘518% pe%fﬁ‘?dgt e
posi ti Ommgseq{anhfég \Rgrcﬁhﬁapﬁfja)h@fsﬁ’&ttdn%llif?%ﬁél t84hd tdiﬂ Bf'tlféﬂ:a@éétt@ eﬁéloélﬁé ation
a2z positioned -5 03/ 006343 PCT/ USQ2/ 22241 within the zone of insertion

and wi t hgodieal A i of splivpicsigs 122 bk theitiasdlsasiotposiiofign apertueesuldian thetthp
retention rrber by, e he Sy rfa on which the cassette
i s seatedf @?r?“hf‘gﬁf’?‘g’gﬁpd" aslwaffq@ WI%\W rn?\g?e embodi nent of the

handl ed are i I | ustrated. These handl es pi vot on an axis substantially

parallel to the top of the cassette enclosure portion. A pair of split
prond8 192 | oReferrieg HarkdCe I rthe fpslsrassete embagiatentiuiilizasoa dgor tthet sliglss of

t he cass Th 0 b0 erring
to Fi G TereHl PR AL L ER MelShRpotiorEhy LRl B REabr HRE 2 bR

verti cal lesiclosurapéktiohf Trhbeloeﬂ% Gspreferabdy vicanmbiprieedagi isgnanelly bjpdied and
flange 202 of the enclaosure portion. The door 26 is preferably vacuum

formed afemednanduaiiiges dpepedysuAe PoFiams\ A4 tongectts e 740 1o A& SBEIOFUF de
portions pggl%ntdamsggﬁgee the door to the enclosure portion door flange. 15

15
Referring to FIG. 2, 3, 7, and 8, the second embodiment of the cassette utilizes a
door that is inserted within 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 %2 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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Referring to FIG 2, 3, 7, and 8, the second enbodi nent of the cassette
utilizes a door that is inserted wwthin the open front of the enclosure
portion. Whe3desn3is a single generally rigid integral cecparseme22havi ng a
plurality of inwardly extending structural recesses 210, nay provide

addi ti onaVe glgingntion of the filmframes w as well as providing 20
structural rigidity and further horizontal surfaces 214 and verti cal
surfaces 216 to friction fit with interior surfaces 220 of the enclosure

por 1 on_eyond, Lheedods, e OfiuRBE 8PSl fhel BRI aftpridhngR! LY.

the inwardly extenlngs S wl | east
1 and V2enclodwes poetyonbatihg af dosedr thpe dgdosed4baifont, h@p(dsmg cﬂqmm sidewallsj 8  door

confi gura i 0 can be vacuumfornmed. 25 Cener y all e conponents
cont ai ned ‘ﬁ%‘pgﬁl}f yaci’g AFRSE{TB tI’r% QFUEhROTHAR F?‘@p’ég%ﬁﬁ’? g}%
assenbl edohdnpauhelvtd for %@Idlmh@yumﬁ@lof £ RS hori S8AyRdddYin Rl padedGnd

mat eri al s such as carbon fi ber | ed pol ycarbonate or "PEEK or ot her

pl ast i cs vertizalily stanl@dl grrangsment, and RepaabE rotateble aiteation mmewccanm%mg eabl e.

111 zea POt PR 4 Ao hfn i T, Gl ol APREH e e o et

sl i deabl )éxﬁadfob@u@ﬂQné |pﬁj\Q)t£[BUﬂ5‘65ﬂijaneﬂ QtpBitQRe FREHAIIS drtRe 8hdesued®pbeionl at ed
for use within wafer carriers/cassettes and this is specifically included

as part @ndphotalheswiednon refertinmpositponio BRI 34N damessanthe shalyes ved 8| ai m
1. A Cas?@t{*ac?edp%sn 8' ding a plurality of filmfranmes, the cassette
conprising an “enclosure portion having a closed top, a closed bottom
opposi ng closed sidewalls, a closed backsi de, and an open front, the

encl osure portl on further conprisi ng pluralit zont hel ves for
hol di ng 2he pllde&ptselje gf clajm A heaiB SR VAT e B laﬂﬁaa h?r%do g’p@é’ég

vertical lyy %Jh% aﬁeaéars?é?@%ﬁﬂér dcoﬂﬂglsé’s Pabér Qfdaﬁl?teﬁgé’éélaﬁle rv%rtt?ﬂlte' e@i@lo@ﬁ@ber S

conprising a portion and a retention porfion | mfrane
retenti omortmmbelcevérahe oendrongr t i cal

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 inwardly
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 a
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 helical cam mechanisms have
an engagement portion extending below the closed bottom of the enclosure portion
whereby when the cassette is placed on a surface the engagement portion actuates the
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axis of rotation and pivotally positioned adjacent the side walls of the
encl osure portion and pivotal between a retention position to retain the
filmfranwe wnodshe shel ves and a retracted position. 2. Pea/wsayseute of
claiml1l wherein said wafers to be held are adhered to filmframes, and

wher ei N thentfads aRbiberst toVIHg! satd Midnitfes fdnfl @y rétacdbposittmoadarblcgentiohh the
encl osure portion to cover the open front. 3. The cassette of claim2

wher ei n tR&tigdor slidably engages vertically with the enclosure portion

from above said enclosure. 4. The cassette of claim2 wherein the encl osure

portion has an interior surface adjacent the open front, and wherein the

door conpri seShstcassettelbe claih dnethérgini thevandogure portian that hezohe b inserioafant he

encl osure portiagn when said door.is in %a&;gﬁ{n t he encl osure portion, and
]0

wher ei n HBOVAGH HW frames anddhe gxisiad rafgl TelRRtPR MGMRSFPASESS nt
W th thgihg%ﬁégfﬁﬁéﬁéégﬁfﬁﬂkwgﬁe encl osure portion. 5. The cassette of
the film

claim1l wﬁerel n rame retention nenbers each have a handle
connected thereto whereby the retention nmenbers can be manual |y noved from

the retention position.to. the retracted position. 6. The cassette.of claim
1 Fur t her™ conPPERTIECHIRM S IFETT B TEihioTL RN 5.C-Spai SBEEY e e
filmfrang felRishimBERIRRr A thah tbrabed ositiBRekt flm D dyaR! ined®d and
mechani sms have an engagenent portion extendi ng bel ow thé cl osed bottom of

t he encl osnoeeddoom itherencloseregoytiothen t he cassette is placed on a surface the
engagenent portion actuates the -7 WD 03/006343 PCT/ US02/ 22241 retention
menbers noving said nenbers fromthe retracted position to the retention

positiong 7. Tie cseaelfelahn &lfaiier tompabiagh pdie of Aeddissiferagialt ifesin has a
zone of insertion and renoval of filmframes and the axis of rotation of

t he ret efxicafediseinopisiop4aa sragied pagiHon-sai d zone of insertion and renoval .

10.  The cassette of 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 and comprising plastic.

12. A cassette 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.



8. The cassette of claim7 wherein each retention nenber is C shaped
whereby when the retention nenbers are in their retracted position the
filmfranwe oamye3be i nserted and renoved fromthe encl osureTgmoterzal 9. The
cassette of claim8 further conprising a pair of handles retractable from

an extended g®e cRGité boblaiM 12 WEdrtiaGhe@nglogirt ipoRionli§ configure@ $sielidl@ingf
claim8 wherein each handl e conprises at least two resiliently flexible
prongs dé&id wifars bytwavedadhenpg the pafrrstogriuighiby & fHm f@mesicl osure portion has
at least two apertures for receiving the resiliently flexible prongs and
| ocki ng each handle in a pivotal connection to the enclosure portion. 11.
The cassatt e Thechsete bf claimend 2] wherhim the okbsed topp thet dlesed| bostodh, et dpposing he

opposi ng _cl osed sjdewal | s, the closed hackside, the plurality o
hori zont &los%é}d\?@@h%r ¢ g§lpsed; backyjrs a’&‘nﬁ’ech‘rﬁSﬁ?%i‘?afg}q‘fﬂzé?ﬁaiﬁ)csgelifﬁs. aé B{O\sset te

for hol diing lﬁhq%ﬂhkﬁygqﬁmmgjers, the cassette conprising an enclosure
portion and a door, the~encl osure portion having a cl osed top, a cl osed

bottom opposing closed sidewalls, a closed backside, and an open front,

t he encl qsure _portion further opprising. a rality of .horizontal. shelves
for hol ding ¢ DS sRaiPdr Pl §leat afare searabik ArFia b eendSiniotatind

verti cal ky tfd Af&kRdnahERPECIRINthe RfbsareARrtionfthe Rhmt bbiRnIst efhp@ding ARMDer s
conprising a shaft portion and a retention Bortlon, the wafers retention

menber s ehgagemgntporten exsendingihsough arhelaini the beftam pf thetearlogurp peitiononed
adj acent the side walls of the enclosure portion and pivotal between a
retention position to retain the wafers on the shelves and a retracted

posi tion.16: 8 WOfiGin/ ERRs3dadsdtleTdoupding2adihtegta . shdih @oaimsiiviig tfo siled each2
wherein the enclosure portion is configured for. holding  the wafers_ by way
of adher i) & Par glabrackety adiacept torane; angthgy forireqe ying Awsshaned hapgle, thedwadiee of

claim12, { . i . d
si dewal | § ,o t er&%: osg@g V%%%E@f(bjéet?lg%nn%fh?%\g&gw&%ﬁg? aﬁé(;rgidggﬁﬁgllld sﬁeﬁ?gzear e

al | integsiabnand conprising plastic.

17. A cassette for holding a plurality of film frames, the cassette comprising an
enclosure portion and a door, the enclosure portion having an 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 having structure extending inwardly into
the open interior and positioned to have a friction fit with the interior surface adjacent the

open front to secure the door into the enclosure portion.
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 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-



15. The cassette of claim 12 further conprising a helical cam nmechani sm
connecting to the retention nenber and the enclosure portion, the cam
mechani srvo@3j04d3s3 ng an engagenent portion extendi ng thr@aghusazbhe in the
bottom of the enclosure portion. 16. Afilmframe cassette conprising an

i nt egral skdieds| a paik b RAndN@\OnHe EvdlosirdIpstion eXtendiblelbetwgtail 4 usefpobitiag lkad &

adj acent to one another for receiving a u-shaped handl e, the handl e

conf i gur &xfractedgopiienyertical |y between an upwardly carry position and a
downward non-use position. 17. A cassette for holding a plurality of film
frames, the cassette conprising an enclosure portion and a door, the

encl osur @0por tA wafeheass¢ity aanlischisedjaad illobtosaethdrep, cl osed backsi de, cl osed
bottom opposing closed sidewalls, and a plurality of horizontal shelves
for holding the plurality of filmframes horizontally and in a spaced and
vertically stacked arrangenment, and an open front and an open interior,
the encl osure portion having an interior surface adjacent the open front,
t he door having structure extending inwardly into the open interior and
positioned to have a friction fit with the interior surface adjacent the
open front to secure the door into the enclosure portion. 18. The cassette
of claim17 wherein the door has a single nomnal wall. 19. A cassette for
hol di ng wafers, the cassette conprising an enclosure portion having a
closed top, a closed bottom opposing closed sidewalls, a closed backside,
and an open front, the cassette having wth a plurality of horizontal

shel ves for holding wafers horizontally in a spaced and vertically stacked
arrangenent, and a pair of rotatable retention nenbers having a vertica
axis of rotation and pivotally positioned adjacent the side walls of the
filmframe shell and pivotal inwardly to retain the filmframes on the -9
WO 03/006343 PCT/ US02/ 22241 shelves, a pair of handles on the enclosure
portion extendi bl e between a use position and a retracted position. 20. A
waf er cassette as disclosed and illustrated herein. -10
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