7 January, 2006 300MM SI NGLE STACKABLE FI LM FRAME CARRI ER Cross- Sferences
to Rel ated Applications This application clains pri oril#&#éél:%&@. S. C

119 (e) to, and hereby 5 incorporates by reference, U S. Provisional
Application No. 60/305,639, filed July 15, 2001 and U.S. Uility
Application No. 10/195,134, filed July 12, 2002. Background 1. Field of the
I nvention 10 Thi's invention relates to carriers for sem conductors. In
particular, this invention relates to single, stackable filmfrane

carriers for sem conduc3eiMM SINGEEKDACKABLY FILV FRAWEN present
I nvention relates to thermal -formed, stackable carriers for tilmfranes.
15 Filmflames. are generally stainless-steel with a filmextendi ng across

the filmframe. The film has GussaRbfiesaiceoRBBAADDISRANET €0f . After being
e film After being

processed, a round ' ductor . waf.er. i s placed on

positioned on the f?ﬁ%a%ﬁﬁ%gg%ﬁi%ﬁwé?ﬂ%%%é? USdy Bell8ete)itoneud ihsteby
i ndi vi dual pi edwompmteg by referenss, U.S. Prosibianal S5bpligtioh Nid. BF3081686, SR Ty 13
stored. The seg%(ﬁ%gl %rg'r cess) ng{ﬂ;ndustry i s using larger an Hi Aher
waf ers. These I“a 93’ i ‘&?ﬂ%ﬁ‘ﬁ’@P FEIS, 13t dtechiuly 125 8009s | ng,
transportation, and storage handling problens due to their greater
fragility. To,this and, conventional wafer carriers have often proven
unacceptable for these larger and thi nBagkewuedr s. The additi onal support

provi ded by fi.| m Elebdashe Rdeties danmages to wafers during these activities.

Thus, fil msfranes z,fug. bei.ng utilized to a nuch greater extent for
transporting waf er TS MYeRHRntglales ycammions fyr semiaonsiuctods Inipativelas, thik iventlog a

nonet hel ess - nedslod okinglooickitlé AEPRAREMRor! bl IAAIRR,G0d Protect the wafers
on an S%

from damage during processing, transportati orage. There is a
further need to store and protect wafers being borne on filmframe

carriers in az2spaucRrbind @le @Bﬁﬁf . Summary O the Invention 30 The
present filmfranme_carrier needs y of the aforenmentioned needs. One
enbodi ment of t he Phe@esent inventanirelates tocthermiabormat; btackablodatient HfilnpRihison and
D1 B orm and ot ponetere kel BOMIBL AR PR sroes il frgme. T
seni conduct or a0 adhesivp enioph sidetherpof. t Afier ietng processed, a round semiconductor
wafer is placed on the film. Afier being positioned on the film, the semiconductor wafer
may be sectioned into individual pieces (e.g., chips), transported for further processing, or
stored. The semiconductor processing industry is using larger and thinner wafers. These
20  larger and thinner wafers present processing, transportation, and storage handling
* problems due to their greater fragility. To this end, conventional wafer carriers have often
proven unacceptable for these larger and thinner wafers. The additional support provided
by film frames reduces damages to wafers during these activities. Thus, film frames are
being utilized to a much greater extent for transporting wafers and integrated circuit chips.
25  However, there is a nonetheless need for a carrier to secure film frames and protect the
wafers from damage during processing, transportation and storage. There is a further need
to store and protect wafers being borne on film frame carriers in a space efficient mauner.

Summary Of the Invention

30 The present film frame carrier needs many of the aforementioned needs. One
embodiment of the present film frame carrier includes a central portion and a peripheral
portion. The central portion is configured to provide a platform and a trough. The
platform provides protection for the semiconductor wafer. The peripheral portion is

-configured to provide an access, The access and trough allow the film frame to be
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configured to provide an access. The access and trough a||om1th§;Eiln1frane
to be | 7 January, 2006 di sposed and renoved fromthe Son of
the present filmframe carrier. When disposed in the present filmflane
carrier, a lower surface of the filmfrane rests on a |edge defined in the
frame carrier peripheral portion. Wen two of the present filmfranes are
mat ed by being interl ocked, a | ower surface of the trough contacts an upper

surface of 5 disposéd ko fermmel fromShe taneal fretién bMbé pasEnt ifilmfacecaridie Wikined
filmfranes age f her interl ocked by being fricti | 1 eld in place by
mat ed nal e an%‘%%ﬁ% eﬁgfﬁﬁt%m %@Pﬁ)‘éﬁ%‘.’r’ ?H‘é‘g‘f‘rwgﬁ °i‘§:}ﬁﬂ§¥'5th'aﬂ’§deﬁﬁgn 2

di scl osed herleiige definal intilschemis drridr penphetlPorden.r When twaTithdpressh filh Sakdsr el y
hol d individ filmfranmes (n,a hqrizontal aqrientation. 10 Stacking and
"ot et ocki ng Bhelst By BT iR lobft 330w Btk of ecipush poR AP SHAAT

t her ebet ween the dilth diesind @r scemre tbeNfil Mrdnktain placee TROhRRANKIG BAmyALe firtkan be

The, practice of stacking and

shi pped or store r unit vol une. ) .

i nterl ocking ‘i‘tﬁﬂ?&ﬁ‘gﬁ’%ﬁ%ﬂ& iﬁT“‘rﬂ°f15§/nﬁeld01&rPlF‘@r by \ingted F"f#f‘e%&@'ﬂﬂ?iswﬂﬂpgams
t her ebet ween ngdnsersdecr eases the |ikelihood that the filmfrane carriers
w || becore disl o%gfgd t her eby exposing the sem conductor wafer 15 therein

to danmmge. Hori zont@FIvpatinnadaeerihed auf| disolgsedribersiy isi 2o ptacksblofilite frame carxier
st abi | i zat i oBorHgntel®o Eéc{u@lyfh%ﬁﬁﬁ&ivimqﬂ}ﬂ%if{%&%@f)‘{(ﬁeﬁ{aﬁ?'.t y. Hence,
y stacked a

filmfra"rrﬁ carriers configured to be horizonta er being
t

| oaded h semni ¥askanecand intoriclsing thef presentfillfiemeicasionwith film dramegydiegxtsbd/
decreased |i bhalee . ' during handl i t or age,
and transporthgltei on.gﬁ@%}qggsgﬁg@%g‘élgg?[gg%mgpmt e prg%ugéﬁtw ﬁﬁngtfe %F‘f%fers
may be st or efiored perunitooleet, Therpdagtico cEsakihgiand dnterdoaking (lairig) drtfilin frame
orientation. | S, vapt age.of . the present carrier that wafers

st or ed, handﬁa{é&cﬁé g’#\tgr]ﬂ{b&g%g g'am O?IF?B?W’BWD glsq ﬁﬂeé'ﬁﬁstth?ﬁ‘i‘ ofl thet the
suscepti bl e film GamagariedSwilt bewnyetisiodgidnthereby Risigetht NadidoRduch opaRt

carrier y gﬁ ackingly interlocked when nested in the manner discl osed
her ei n. Idditﬁl 0 ;?gﬁﬁgg'cts, advant ages, and features of various enbodi nents

of the present Horizontally stacking. film frame carriers provides stabilization of the film frames
due to the effects of gravity.
Hence, film frame carriers configured to be horizontally stacked after being loaded
with semiconductor wafers offer enhanced economy and  greatly decreased likelihood of
20  wafer and chip damage during handling, storage, and trensportation. .
It is one advantage of the present carrier that wafers may be stored, transported,
and processed in a stable horizontal orientation.
It is another advantage of the present carrier that wafers stored, handled, and
transported horizontally therewithin are less susceptible to damage.
25 It is yet another advantage that the present carrier may be stackingly interlocked
when nested in the manner disclosed herein.

Additional objects, advantages, and features of various embodiments of the present
invention will be set forth in part in the description which follows, and in part will become
apparent to those skilled in the art upon examination of the following or may be leared by

30 practice of the invention. The objects and advantages of various embodiments of the
invention may be realized and attained by means of the instrumentalities and combinations
particularly pointed out in the appended claims.




invention will be set forth in part in the description ich foll , and
in part wll becone apparent to those skilled in the a i nation

of the following or may be | earned by 30 practice of the invention. The
obj ects and advantages of various enbodi ments of the invention may be

realized and attai ned by neans of the instrunentalities and conbi nations
particularly pointed out in the appended clains. 2 7 January, 2006 Bri ef

Description of the Drawings Figure | is a perspective view of the present
single stackable filmfranme carrier, Figure 2 is a pion view of a stacked
pair of the filmframe carriers of Figure |I; Figure 3 is a cross-sectional

view of the filmfranme carriers 2%¢ mpsong 5 lines 3-3; and

the,
Figure 4 is an enl argae: pPat i the 0B % o | ' h ' frame
carriers of Figureg, If.i sﬁﬁﬂr?c’iergﬁﬁt oogﬁtg l_lat thgéasg%g{egsé’égﬁéb%%}% gur es
are only Illustrati vggu‘bef § 1 Rlany e afs stacked\pairof thfile feams carriers of Rigie Gnpl at ed t o
limt the scope theFigofe3 iDetrasstsedionad siew ot fil ﬁimécﬁﬁids%!‘?ﬁﬁrb?%k@tm{%mg
| owner,

references t9 sppabelgtive terms as Inboard and outboard upper an
an I ntended for conveni ence of description and are not

and the |ike, X

intended to |init téwesissmanlaged rarial onsseectiobal visengfaRefthsidn® @REsYRE

positional or gpavéml orientation. One enbodi ment of the present single
er is shown in the 15 figures generally at 100.

stackable film Sama[écar
One suitabl e mat erial® FEFRRdtha the abaye-desceited figtris are oy Hlustwtiverdf e present

pol yet hyl ene t invention hrd 2t mot gdryaplatdd @ NR®he 83p&theof075 and 0.125 inch in
t hat

thi ckness. jpHowever. It is recpgnized all materials and
thi cknesses may be suitabl e for ot TGO RO A conduct or such as
carbon may al so be 4Wdsiereces fo tuderdmivg femts @ MibRAInd S@tBoard, GppERke@ PG, P esent

G et Mo A b S e i e
21051 Shect of =y Pukonataent e AL RT e R B 6
IR ey i A L
portion 106 and a False p} | e RLr mdne U esews flm Shmponiar sn
polycthylene wrephthalate glycol between abaut 0.075 ang 0.125 inch in thickness,
However. it is recognized that several materlals and thicknesses may be sultable for other
embodiments. A conductor such as carbon may also be present in the synthetic resin used
to make the present film frame carrier, for example, if static electricity dissipation is
20 desired. The present film frame carvier is substantially unitary (or otherwise integral),
having been tharmally formed or vacuum moldedﬁm_nasing[e sheet of synthetic resin in
one embodimest. However, the present film frame carrier may be envisioned as including
8 recessed cemral portion 106 and a raised peripheral portion 108. The central portion
106, in tum, may be envisioned as Including a platform 112 having an upper surface 114
25  and a trough 116 with an upper surface 118 an outboard surface 119, and a lower surface
120. In the embodiment depicted, the platform 112 is genenally circular and the trough
116 is concantrically disposed about the platform 112,
| Relevant features of the pertpheral portion 108 Include four larger exterior sides
121, four smaller exterior sides 122, an outwardly facing wall 123, a top surface 123.1, an
30 inwardly facing wall 1232, a plurality of (2.8, four) inner accesses 124, a plurality of
(8.8, fouc) ledpes 126, n supporting structurc such s an inner rim 128, a plurality of (e.g,
four) male stacking members 130, a plurality of (e.g., four) female stacking members 132,
respective first and second outer rims 134 and 136, and a lower edge portion configured as
& flange 138, The male and female stacking members are ecmbodiments of the nestable
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106, In trim may be envisioned as Including a platforggélz havigg an upper
surface 114 25 and a trough 116 with an upper surface d
surface 119, and a |lower surface 120. In the enbodi nent depicted, the
platform 112 is generally circular and the trough 116 Is concentrically _
di sposed about the platform 112. Rel evant features of the peripheral
portion 108 Include four |arger exterior sides 121, four smaller exterior
sides 122, an outwardly facing wall 123, a top surface 123.1, an 30
inwardly facing wall 1232, a plurality of (e.g, four) Inner accesses 124, a
plurality of (e.g, four) |edges 126, a supporting structure such as an

i InnerI rj[ m 1f28( sBcliidg khethbusyof tfis fi@gition. fEak g{ﬂmmsqgﬁtg 139 aﬁ‘%ea‘itxﬁacl?l at .

plurality o ckin rs respective first an

second out er %%s%%goaga W&aﬁﬁg dgﬁ’?‘%eg"ﬂﬂ?ll’ﬁ‘@ﬁ‘ igihs gRreRdAIGs  a

fl ange 138. Thmmmwm ab steut@Ondpgroanisi Www&&&o&h@‘ﬁﬂmﬁ imﬁr t he

nestable 3 7 Jxﬁ&dﬁ%a&%ﬁfeﬁ%l@ﬂ%@&ﬁﬁ il gg I nner
an surtace 1

access 124 |splays an upper surface anin oa

i nner acces2esPEERt §aReFATery Bask ledpsn 126 disndays o agper Sarce A5 andr ap kgbtm—‘ﬁr al I y
di sposed at amd%émgwms Bre FRHRL &l thé Per ﬁ&ﬂepg{d&ﬁrlﬁs ﬂﬂgﬂé&?
e of a f| | m

accesses 124 a on?g{ u%)g‘gg aII access to ower si
frane stored Isﬁa‘feﬁ % ’(f%ﬁﬁnwm%‘ﬁ%@’é“& BIGR 899F48Es  an
upper surface Y282 Tandedges mm«wa&m%aﬂashmnmaﬁ@maor med in
t he peri pheral | ed apart at abqut 90

degr ees and ar‘%mg%]% ‘|J’€§f| nterrreg'mq? %%%M ?%8’9@?8%'%’124 The
| edges 1261%ndlese w%1§a°§rwarw2§dﬁ9hmmﬁbmd me&@eatﬂ!!enndisadﬁpbsag menber s
when two or mpesvedd ad Mfr BEREADE add oo g gner such
as nore fully :LO! descrléed bel, ow. a%ﬁ@ nl%dg@lﬁﬁ %@%Wg S an nboard
surface 158 afEPIRE WPeyt dwer and evtrrperipharal fuaess 162 add64 mmmpacent

| edge 126. Baddwenmirficst 86 kid (8 TRl dtiiking Hietibb@ 1 50 &Qlﬁﬁ&whd‘&lﬁ%ﬁ@d out er

bhd 66, a'The ‘*‘?‘éﬁéﬁ diofe BineaCaiite 196° dimcortibl o b%%féﬁae BBt (s
r emai nder ! Wmm@ﬁdp begr eXtmdoradfides N21.MEHach Shalkdmalgngrenber s
Each | Eéi?;%?ﬁ%%ﬁ%%ﬁ. mf“’@*“%%r o Pl Sy %ﬂ?ﬁqgﬁpéih e,
and opens to ISRaYs geverally npgosing Mrpe Mlﬂﬂwsggﬁeﬂﬂdllw aap ppposing upper
and | over surduseed addidb@nr huddcts F6AudPRO Thé fimale stacking members 132 are formed
in the peripheral portion 108 and are disposed In pairy proximate the larger sides 121,
20 which are not proximate the male stacking members 130, The first owutor rim 134 displays
an outboard surface 182 and-an upper surface 184.- The relavant features of the second
outer rim 136 include an immer surfuce 188 and a lower surface 190, The second outer rim
136 extends outboard from, and below, the first outer rfim 134, The flange 138 extends
generally orthogonally froim a lower tip of the second outer rim 136.
25 Aﬁhnﬁ-a:uel94mmdhﬂlapmmtﬁmnocmﬂumayboasubsmﬁauycimuw
rigid (e.g., steet) member to which a film 196 is attached. An adhesive coating is usually
picsent on one side of the film 196. A somjoonductor wafkr 198 is positioned on the film
196 and held in place by the adhesive coating. Functionally, the film frame 194, and
semiconductor wafer 198 positioned on the film 196, are positloned within the peripheral
30 portion 108 of the present frame carrier. The semiconductor 198 is positioned such that
the semiconductor wafer 198 extends over the upper surface 114 of the platform 112. A
peripheral portion of a lower surface 202 of the fiim frame 194 rests on the upper surface
152 and abuts the inboard surface 154 of the ledge 126. The accesses 124 enable acoess of
digits from a person or robot to place the film ftame 194 (and semiconduotor 198) in the
4



outward and inboard surfaces 176 and 178. The femal e stacki ng nenbers 132
are formed in the peripheral portion 108 and are disp&é@%ﬂp&%

proxi mate the | arger sides 121. 20 which are not pi oxinmate the nale

stacki ng menbers 130. The first outer ran 134 displays an outboard surface
182 and -an upper surface 184.. The relevant tbatum'COf the second outer
rim 136 include an inner surface 188 and a | ower surface 190. The second
outer rim 136 extends outboard from and below, the just outer rim 134.

The fl ange 13Bregsut drg cags by girdwding ebesgo teatheyunterside 202 ofudhe filop fgmet134,
second outer g : ' 4 I . S r@%
carrier may bgﬂeggb%égg?égt@a{i%%é gg?go}ge }%ﬁ?%le%éog ,Br éﬁ@eﬁ?ﬁ’n@%g%&@o i ch
a film 19613 &emetPdthanmamiiabgénrebatioalfsing |s usually present on one side
of the film 196. 1.CO ctor fer 1 0Si 1] Inl 196
and held in pl ace%@% oggl#é)tsr%\?g co&tﬁ“r?%% @na?: ?‘8%%@@?“’?%3} t?% i;%ofo?ghr?e
194, and Senfranghdidé cartacteireuppérOfirfaces20di oftlsedfilenfrivhe 194, thereb 6ecuring the film
positioned w thin the peripheral, 30 rtion 8 .0f the present, frane
Parver ' The TR B Rumdoarihe biede Bl oRion e 100 Sk hectsntd o
waf_erhlgaI extthm_clmleostﬂﬂgf 'ﬁghﬂl mﬂﬁbﬁﬁf3(‘?¢ﬁﬂl@%&8§émf fcairlgeellm]@tef&fo@zig{amﬁnm
peri pheral portj.on of _a | qwer surface 0 e filmframe 194 rests on
the upper suﬁiﬂ&%ﬁgwe@rﬂ&}ﬁﬁﬂlﬁ@m@w% 190, Srey slidine dhe perpheralpyier 1 26,
The accesses siidsbeq626F @ieA66® HEmO tarridh shaingt thé PepheRERRG BuPice 16D 6F the ace

the fil mbl ane 194 (and sem conductor 198) In the 4 7 January, 200
present f aﬁwwt%wwai%ﬂ@mgaqmm@nmwmg mages, ghe fomde i | m

frame 194, Etﬁ@&@é)ﬁeﬁb&%ﬁ%&d&ﬂﬁa&eilbﬁbﬂh@q@wﬁ%@n{& 1&: QU@ b St HleTemAE
lifted from the present film frane 100 either manually or~robotically.
When two of 6Reking mewher inbearndswrfaee 14§ of the wperdiame canrier theomoexients Asfthee 120
of the 5 tr; ]fﬁn? . | AR 194,
t her eby secuﬂd%gmtahe ?gﬁﬁﬁbﬁﬁﬁlﬁeﬁﬁ%%g@% I@g(@%?&@dok%eﬁé present
filmframe ciyd ofthe upper fame seomd) ontet eich cortivts thelcattotrlciorfage Hidvimet epptB0 of

(7,0l et 36 e odfind RESEEGAC et B o7 BE B B8 120
surface 164 wirigh@00 amanatéd ssdes@ibed iaboven iy ey Helfartie séoufed ) placinetivesir f ace
ronbors. ar e HSCRY AETEh, BRHC PR, ek HERDN Ténber “LRTBBZ0R B RN 176
of the | oweradfacentemetad rsle staokia iflerdBaé 1180, blg§ dteyvadte 208. While the above
description describes mating only two of the present film carriers, obviously any desired
20 number may be mated in this fashion.
It should be understood that a person of ordinary skill in the art would readily
comprehend and adapt the present frame carrier so that a plurality of the film frames may
be secured between two of the present, nested frame carriers. It should be further
understood that a person of ordinary skill the art would readily comprehend that a
25  semiconductor wafer, without a film frame, could be disposed and secured within to the
present, nested frame carriers as well.

Because numerous and modifications of this invention may be made without
departing from the spirit thereof, the scope of the invention is not to be limited to the
embodiments illustrated and described. Rather, the scope of the invention is to be

30 determined by the appended claims and their equivalents.



stacki ng nmenber inboard surface 178 of the upper frane _carrier to sone
extent. As the nale and fenmal e nenbers are being inte ) nner
surface 188 and | ower surface 190 of the upper franme second outer rim
contacts the outboard surface 182 and upper 15 surface 184 of the | ower
frame carrier first outer rim Wen two of the present frame carriers 100
are mated as descri bed above, they may be further secured by placing rivets
t hrough adj acent, mated fenal e stacking nenbers 132, e.g., at points 206
and through adjacent nmated mal e stacking nenbers 130, e.g., at points 208.
Wil e the above description describes mating only two of the present film
carriers, obviously any desired 20 nunber nay be mated in this fashion. It

shoul d be understood that a person of ordinary skill in the art would

readily conprehend and adapt the present frarre carrier so that a plurality

of the film frames mpmebmraem@edwmecﬂeh w@ngﬁg ted frame
person o ch’ﬁ %7 skill

carriers. It s 0 that a

the art woul d Pglgé |’y g%“né)frme gnaé}c’f" ? 8"?%"%@?1’1 P%Wrﬂ{mmd Rout a
filmframe, codiataversinesirnpeniaren the sexdercatpitaghi n to the present, nested
frame carriers as well. Because nunerous and nodifications of this
invention may be made without departing fromthe spirit thereof, the scope

of the invention i & WBWWM&MWWMM@&M&M and

descri bed. Rat bfpolynieh shap&iip det ed b
thz a:opended c Ba@a kil ¢ ﬁ%ﬁ%@d%@ﬁm@ "'arrl)ér

thelr equi val ent's
for holding a tﬂiﬁ]ﬁﬁ i1 pha P&W&WS%WMW@W ﬂielpgrlpﬁbmhar
ri ng- shaped fIWﬂWavhmqwmmﬁwdgﬁm@rwme‘gﬁal GetN OPen
area and a fidpgedduaNgr Eg“taﬁll!p n a t he carr er conpris ng a single
e avil B gﬁ@ﬁ% jenid dayver pdgs

I ntegral shoot of olyner Y shoot
of pol yner shdBE™t m!thnemﬁ tphemibr wirrdbly Ovhefl afid Rinl iRop@cket for
recei vi ng t he hofizonfi Eﬁr&B@thead%ﬂ-wF‘sﬁs%

t he fllmfracmzI n”gw ‘Perh'g‘gﬁ’o%ﬁ portion (&%@%M”h“gﬁﬁ? 'tloned bel ow

outwardly. A “n!j portimpﬂmrhvamﬂfw t he
outwardly faci hwa:kdahdgummanddmuﬁﬂgg, hﬂ'ﬁw portion
bei ng t he Iome&gpﬁkmggggcp%oof the carrl ere V\#fgre y W%@?‘?@F is on a

1 of a

the coutral portion comprising a trough connecting to the Jnwardly facing wall and
a central platforim, the trough positioned such that when a film frame Is seated on the ledge

 of the inwardly facing wall, 8 like-shaped carrier stacked thereln will have its wough
: sandﬁohhgtho&amebuwmsaidmughaudtheledgeofﬁmlowermor

2. The carrler of claim 1, In which four of sald inner ledges are present,

‘ -3_. Theouﬁcrofc!aiml.!nwhiebthesheetofpolymishtweunabout.ﬂﬁmd
+125 inch in thickness,

4, The carrier of claim 3, in which the sheot of polymer Is cdmprised of polyethylene
tﬁ‘cphthalatc glycol.

(
3. The canriet of claim 4, inwhichthalowﬁ-edgeportioniscouﬁgmedasaﬂange
extending around the carrier,



hori zontal surface the carrier sits on the | ower edge 3pﬁtion, 22 4{lwardly
facing wall extending dowmwardly fromthe upper surfa u Ht ral
portion, the inwardly facing wall having a | edge positioned internedi ate
t he upper surface and the central portion for receiving the edge portion
of a flane seated therein, the central portion conprising a trough
connecting to the Inwardly facing wall and a central platform the trough
positioned such that when a filmfrane |Is seated on the | edge of the
inwardly facing wall, a |Iike-shaped carrier stacked therein will have its
trough sandwi ching the franme between said trough and the | odge of the"

| ower carrier. & Tihecarict of cldin I; vkl | f .d _Loner

| odges are pres&ggsm%m@gs%ari Cliondf clda?ilii_, %ﬁ?ﬁ?ﬁs? éﬁ%ﬁ’é@tmﬂ‘ff _
pol ymer is betweeh about . Ena o PoEding dno the upprr ewefree and inwardipidacingr ri er
of claim 3, in YiRevidingscessde anpfndeysille/afiatie fili GO0 BRHA ALY B ihEne

t er epht hal at e ghexenter oflifii ﬂ:JﬂﬁliﬁﬂnE'ﬁLﬁrﬂwQ%m&l aim4. In which the |ower,
edge portion is configured as a flange stranding around the carrier, 6 7

January, 2006 6. The carrier of claim1, wherein the peripheral portion has

a plurality of 7i nnefhe carensiohin I, Wit \Meqriftt e ﬁ%&%‘fgﬁ%@%ﬂ@é nto the

upper. surface ghthe bWk Noif AC | I providl ng access si de of
the fil mflameaf g“r’ |oweri%‘a’ﬁﬁaﬁ%{}WWé{&?@Mﬂsﬁamﬂem&mmﬁdmi ng the
filmflame froffftHee telaveeedge Portiohinga Moy shhed ocffierGlaiiclinbroyNEr €1 N t he
peri pheral portion has an outer |edge positioned on the outwardly facing
wal | internediate tthe upper surface and the | ower edge portion for
recei ving the T'owe é’ﬂ'ag‘B%Ptﬂa@nOfoﬁk'aswkbwﬁepeﬂdwﬁ&neﬁmﬁ amitwindgher eon.
8. A conbi nat iwmw’mdieﬁjmmw&ng ' il ra andw ched
t her ebet ween, 0&)&{33&%“\9% conpri, si ngtgéaﬂe%jeligg% mﬁ]ﬁ% ped
flame defining an open ar e a9 148 Rofficanansia im talgeingahd b, ardithea fil M
traversing t hEMGHEROMPrisig ah hpper @aier dnd b SoweP ElRidr SabF 84 o &'&%{i er and a
| ower carrier, each of the carriers conprising. a raised Periphefal portion
defining a pocket for receiving the filmfranme, and a

A raised ral portion defining a pooket for recelving the fkm frame, aud &

recessed central partion positioned below the film frame, the peripheral portion baving an
uppwmn'ﬂace, an outwardly facing wall extending downwardly from the upper surface, an
mwardly facing wall extending downwardly from the upper surface to the central portion,
the inwardly facing wall having a ledge positioned intermediats the upper surface and the
central portion:

the ceatral portion comptising a oeatral platform and a trough intermediate the

central platform and the inwardly facing wall, the trongh extanding below the central
platform,

. the upper carrier stacked on thclowermierwithﬂwlowercarrierhavhgﬂw
ed‘g:: portion of the frame of the film frame seated on its ledge and the trough of the upper
omnm-seamdonmpoftheﬁhnﬁamuwﬂhthaonlymmofﬂw upper and lower carrier
withthcﬂlmﬂ'amcbcingatsajdladgeandtrough.

9.
ledges.

The combination of olaim 8 whereln cach of the carriers has four of said Inner



recessed central portion positioned belowthe filmfrane, the peripheral
portion having an upper surface, an outwardly facing M@ﬂﬁfﬁg
downwardly fromthe upper surface, an inwardly facing wag extendi ng
downwardly fromthe upper surface to the central Portion, the inwardly
facing wall having a | edge positioned internediate the upper suffice and
the <central portion; the central portion conprising a central platform pad
a trough internediate the central platformand the inwardly facing wall,

t he bough extendi ng below the central platform the upper canter stacked
on the lower carrier with the lower carrier having the edge portion of the
flame of the filbm fIREMmEaRERer il t a ta h,of the upper
carrier seated_on top of the fil mfrsz}’rrhe&gmg'?%c %%ﬁ?’y‘sg‘gn%g{‘agnwfﬁg upper
and | ower CarripgolP’m%th the filmflane being at said |odge and trough. 9. T
e conbination of claim8 wherein each of the carriers has four of said

I nner | edges. y 7 .1 The conpination of claim8 wherein the
each carrier i§f orTr']rlg&g %{)Mgioéﬁgg?m%%w %gg‘?"t qfpolymepts bgtisemabepiof7Sof ¢l ai m
8 wherein the ¥ebd5 ghipdicimess: | s bet ween about .075 and. 125 inch in

thi ckness. 12. The conbination of claimlt. in which the sheet of polyner

is conprised o{ pﬂtget h$/,l ene terephthal at eégl ycol . 13. The conbi nati on of
claim8, wheretn tHB° gsenbivatien of oigist 11, dm vdichcthe Shogtanft polyntends comppisadrafl i ty of

i Nnner accessespobyathleotteeshifdatci@dpbrssi ons extending into to upper surface

and inwardly facing wall providing ac¢ess to an underside of the film
frame for lowering the filmllama into t=Ch of said carriers or lifting
the film framd3f r oeocentyingtionsdicbling §rwhiessisthe pdiphdrlicpopion oF Bidh io@ferafas £/ @i M 8,

wherein the pefAHies P ' h,cartier h n .outer |edge

posi ti oned on%t he oui?h\/\lgrgl y %_ra&?:l {?g m%@?ﬁ%‘?%?%?@qmuﬂﬁpﬁg?ﬂace and
the lover eddfBpbY g wal providingiascessdo amunderside of ihel Gim frand foo lowaingithe

| ke-shaped ciilnk fisifio i@t said SiR{-RR Lifting the film frame from cach of said cariers,

14, The combination of claim 8, wheroin the peripheral portion of each carrier has an
outer ledge positioned on the outwardly facing wall intermediate the upper surface and the

lower edge portion for recelving the lowes edge portion of 2 Jiko-shaped carrier stacked
thereon.



8 7 January, 2006 15. A carrier for holding a filmfrane, the filmframe
conprising a generally planar ring-shaped frane havin@:&ﬂﬂﬁﬂﬂbégﬁﬂbe
portion, the frane defining an open area and a filmtraversing the open
area, the carrier conprising; a raised peripheral portion defining a pocket
for receiving the filmBrane, and a recessed central portion positioned to
be below the filmfanme, the peripheral portion having an upper surface, an
outwardly facing wall extending dowwardly fromthe upper surface, the
outwardly facing wall having a | ower edge portion, an inwardly facing wall
extendi ng downwardly fromthe upper surface to the central portion, a |edge
positioned Internediate the upper surface and the central portion for
receiving the edge portion of a flame seated therein, the central portion
conprising a trough connecting to the inwardly facing wall and a central

platform the tf.ough cproisi for baiding sﬁbh%a%wﬁmﬁm:fwiumﬁw@;sﬂaﬁed on

the | edge of thgsHapfahe/halig ahlGudedy fﬁ%%ﬂ ckabl e
t hereon and wi | E.have its tr%u sanguv\f&hl ngt n@a%{e%meen sal d trough

and the | edge F’é\’\!@top'if’aﬁ“?"a tp camieg compisingiar r i er of clai m 15, wherein
the raised peripheral portlon has a plurality of inner accesses configured

as depressions ext i surface and jn facing wall
provi di ng access t%qgn ﬁ E%regal H&(ﬁ.@ 'B'F'g\agv@?' foge md & | m
fame Into the!weﬂloemd)pomompwylonﬁlemfhel hﬁlcvaﬁHEﬁlzﬁlﬁiﬂwIﬂhe pc:mtmmbpomow ' The

carrier of cl apg ,mgs Lon has 3 L8l | odge
posi tioned on tﬁigﬂ'y H&é@/ Srr' wg Fﬁgﬁf"nter gt g TRe 88%@ S{P¥ace and
the | ower edge™ iS¢ g | hying ladowes wdge mct!g&. sodnwardly fingawlli ke

shaped carri erextchdifgk @shviivaRileR6n 1R upper surface to the central partion, a ledge positioned
intermediate the upper surface and the central portion for receiving the edge portion of a
frame seated therein,

the central portion comprising e trongh connecting fo the inwardly facing wall and
& central platform, the trough positioned such that when a film frame is seated on the ledge
of the inwardly facing wall, a like-shaped carrier is stackable thercon and will have its
frough sandwiching the frame botween sald trough and the ledge of the jower canrier.

16.  The camier of claim 15, whereln the raised periphoral portion has a plurality of
inuer accesses configured ‘as depressions.extending itd the upper surface and inwardly
facing wall providing access to an underside of the film frame for lowering the film frame
Into the canrier or lifting the film frame from the carrier,

17.  "The carrder of claim 15, whereln the peripheral portion has an outer ledge
positioned on the outwardly fackng wall intermedisto the upper surface and the lower edgs
portion for recelving the lower edga portion of a like-shaped cerricr stacked thersor.



