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1. Field of the Invention 10 This invention relates to carriers for
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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 circuipchips.
25  However, there is a nonetheless need for a carrier to secure film frames and prdtect 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 manner.

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



configured to provide an access. The access and trough allow the filmfrane
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Hence, film frame carriers configured to be horizontally stacked after being loaded

with semiconductor wafers offer enhanced economy and a greatly decreased likelihood of
20  wafer and chip damage during handling, storage, and transportation. ‘

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 learned 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.



apparent to those skilled in the art upon exam nation of the follow ng or
may be | earned by 30 practice of the invention. The objects and advant ages
of vari owwoenbesdnents of the invention may be realized aou/sby24ned by
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carri er imsensibawnd bk dobeontdrhgltedso Qﬁﬁeﬂhals&c)peaheréﬁﬁ. One sui t abl e mat eri al
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108. Th%g%? ntd %eraﬁ9 of i(ﬁn &ne Sul’caglet 4t8yial T8Y making the present film frame carrier is

polyethylene terephthalate glycol between about 0.075 and 0.125 inch in thickness.

However, it is recognized that several materials and thicknesses may be suitable for other

embodiments. A conductor such as carbon may also be present in the synthetic resin used

20  to make the present film frame carrier, for example, if static electricity dissipation is

desired. The present film frame carrier is substantially unitary (or otherwise integral),

having been thermally formed or vacuum molded from a single sheet of synthetic resin in

one embodiment. However, the present film frame carrier may be envisioned as including

a central portion 106 and a peripheral portion 108. The central portion 106, in turn, may

25  be envisioned as including a platform 112 having an upper surface 114 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 generally circular and the trough 116 is
concentrically disposed about the platform 112.

Relevant features of the peripheral portion 108 include four larger exterior sides

30 121, four smaller exterior sides 122, a plurality of (e.g., four) inner accesses 124, a

plurality of (e.g., four) ledges 126, a supporting structure such as 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 flange

138. The male and female stacking members are embodiments of the nestable stacking

3
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20 not proximate the male stacking members 130. The first outer rim 134 displays an
outboard surface 182 and an upper surface 184. The relevant features of the second outer
rim 136 include an inner surface 188 and a lower surface 190. The second outer rim 136
extends outboard from, and below, the first outer rim 134. The flange 138 extends
generally orthogonally from a lower tip of the second outer rim 136.

25 A film frame 194 stored in the present frame carrier may be a substantially circular
rigid (e.g., steel) member to which a film 196 is attached. An adhesive coating is usually
present on one side of the film 196. A semiconductor wafer 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 positioned 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 film frame 194 rests on the upper surface
152 and abuts the inboard surface 154 of the ledge 126. The accesses 124 enable access of

digits from a person or robot to place the film frame 194 (and semiconductor 198) in the

4
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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.



mal e and fenmal e nenbers are being interl ocked, the inner surface 188 and
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the art would readil'y conprehend that a 25 sem conductor wafer, w thout a
filmframmbessul d be di sposed and secured within to the present, nested
frame carriers as well. Because nunerous and nodifications of this
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of the Rnventlhenint&lodRingt @& bf FldiMmd1} ehd BppoaimhedihgeRhicdddubiet vadfed and
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t he appdideding pgepasalbneirquiveplatiogni val ents. 5 WO 03/ 008301 PCT/ US02/ 22413
VWHAT IS CLAIMED IS: 1. An interlocking carrier for securing a filmfrane,
the filmframe supporting a film a sem conductor wafer disposed on the
film tBe carltheeintetlooking chngr o daint 1 atheposriiabportndconfigaredpbesralidpar t i on
di sposed, apout the central portion a onprising strugture supporting a
peri phePéﬁthBr@ﬂ@rfr%‘ﬁﬂtgﬁ%er?WW?@ﬁﬁaqgf spOsp ﬁhoéllgfwl%gorﬂ’est abl e stacking
menbers. 2. The interlocking carrier of claiml1, the support for the

sem conductor wafer including a generally circular platform 3. The

i nt er| odki ng Ther mitentockinge carier Iof then c@nthealtromght displayngf 4 gowed sudfagr ovi de
a

contacting an upper surface of the film frame when said interlocking carrier is mated with
another substantially identical interlocking carrier.
5. The interlocking carrier of claim 1, at least one of the nestable stacking members

including a male stacking member.

6. The interlocking carrier of claim 1, at least one of the nestable stacking members

including a female stacking member.

7. The interlocking carrier of claim 1, the peripheral portion further comprising a
ledge, said peripheral portion ledge cooperating with a trough defined in the central

portion to interlock the carrier with another stacked and substantially identical carrier.

8. The interlocking carrier of claim 1, in which four nestable stacking members are

present.

9. The interlocking carrier of claim 8, the four nestable stacking members in a male

configuration.



platformand a trough generally concentrically di sposed about the platform
4. The interlocking carrier of claim3, the trough displaying a | ower
surface wonBaetl3ing an upper surface of the filmframe wheaTdmon22413
interlocking carrier is mated with another substantially identical

i nt erl odRi ng Tharintedockibg cailier ofidlam & ke fgir mastable staoking nsinbels inad fehadest one
of the nestable stacking nenbers including a nmale stacking nenber. 6. The
i nterl oCRAPGTEEY  er of claim 1, at |east one of the nestable stacking
menbers including a fermal e stacking nmenber. 7. The interlocking carrier of
claim1, the peripheral portion further conprising a |edge, said

peri phedadl pdheiioterioddye camiepef ataimd, wi tthich thecoghnebtdbilanstdcking nemibeent r al
portion to..interlock the .carrier wth another, stacked and substantially

i dent i c&f® ‘32{%015?%}1% DS PrEme geepf:rgﬁ‘}gp%os&tg,p,epgl?erglfpogtpog} % in which four
nest abl e stacking nenbers are present. 9. The interlocking carrier of
claim8, the four nestable stacking nenbers in a male configuration. 6 WO
03/ 0083032- pPCThegSottlpoking canrmr of jgtaiiint. dhe pekpkgyalcportipe stregtursl sippeBingthe f our
nest abl i.ng,. ' f . configuration. 11. The interl ocking
carri er%Sﬁélgﬁgip%g%gwﬁ\%ﬁﬁé%aﬁ?é:%g%{??mﬁeas eééﬁge stacki ng nenbers are

di sposed in pairs proximte generally opposite peripheral portion sides.
12. The interlocking carrier of claim1, the peripheral portion structure

support ildg a Theanteppgking capey ofshaipy Lithepennheral parfondunberidefingestmeyse. 13
The int i ier 1 j rgion. f .

dor i i neUSo ot Skfs BaninatiyRicrine KR Gk PRAL S AR EkERis EAREl in ¢ e
when t héhd intemlotkimgeairer.di sposed in the interlocking carrier. 14. A nethod
of manufacturing an interlocking carrier for securing a filmfrane, the
filmframe supporting a film a sem conductor wafer disposable on the film

the methad ORRhG HYmaRiBMiShd 8n InteHEUEES E&rieP ®recuring a film frame, the

film frame supporting a film, a semiconductor wafer disposable on the film, the method

comprising;

providing a synthetic resin;

forming a central portion and a peripheral portion in the synthetic resin, the central
portion, the peripheral portion disposed about the central portion and comprising structure
for supporting a peripheral portion of the film frame and a plurality of nestable stacking

members.

15. The method of claim 14, in which the central portion and peripheral portion are
thermally formed.

16.  The method of claim 14, in which the central portion and peripheral portion are

formed by vacuum molding.

17.  The method of claim 14, in which the formed central portion includes a generally

circular platform.

18.  The method of claim 17, in which the formed central portion further includes a

trough generally concentrically disposed about the circular platform.



formng a central portion and a peripheral portion in the synthetic resin,
the central portion, the peripheral portion disposed about the central
portion awo 0008301 sSi ng structure for supporting a periphecalusppedidn of
the filmframe and a plurality of nestable stacking nenbers. 15. The

met hod @9. cl dhe ddthoidnofMelain 14 eirc eviiictalthg dbimen cadithl psriiph estrabtupo rfot on ar e
thermally fornmed. 16. The pet | ai m ich the central portion
and per SHIROFEIE HBFERLSHL RPEION(O g%@ﬁbﬁ &éﬁ%ﬁ#gﬁg 17. The met hod of
claim 14, in which the fornmed central portion includes a generally
circular platform 18. The nethod of claim17, in which the formed central
portion 2f)urt FTdale methbd ddésclam 14, cdughhigkribe dbinyedcomirehpoition| degtabiesppackan about
t he ci rcuI a]t}ﬂor 7..\WD .03/ 008?131 PCT/ US02/ 22413 19. The met hod of
claim 1% Iﬁ‘ Flétﬁ'r?égla&ee]ﬁ'? FSportion structure for supporting a

peri pher al portlon of the filmfranme includes a | edge. 20. The net hod of

claim14, in which the formed central portion nestable stacki ng menber s
i ncl ude24. pl Thalmethodpf plaine 2Pintydrich tiz1formpd maks meebes a dispesed in pairsvhi ch
the fo ai.rs proximate generally opposite
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formed central portion nestable stacking nenbers include a plurality of
femal e nenbers. 23. The nethod of claim22, in which the forned fenmal e

menber s 23r e dibspgstediof clym 14 iprwkichdhe fommes eantipl perbien nestableqeacksns t he
central IIPSIEE%G'I‘&HIClL%% tpfhxqﬁttyrb??erﬁéeﬁ{e%ﬂe?sg afilmframe, the filmfrane

configure 0 suppor I'm an sem conduct or wafer disposed on the
film the nethod conprising: disposing the filmframe within a peripheral

portion of a first filmfrane carrjer _such that erlpheral port on of
the fil APf rarkdiei Bebad Rirdlain 23 3 which h%rfaqm%f&%mag% ot dtnosed e and

such. ¢ "Bt Pk GRAGHAY Spolfi Glcof ROES AV Bértdnf 1 15t 11 m frame carrier
pl at f or a
24. A method of storing a film frame, the film frame configured to support a film and a
semiconductor wafer disposed on the film, the method comprising:
disposing the film frame within a peripheral portion of a first film frame carrier
such that a peripheral portion of the film frame is supported by a peripheral portion
support structure and such that the semiconductor wafer extends over a first film frame
carrier platform; and
interlocking a second film frame carrier to the first film frame carrier by mating a
stacking member of the first frame carrier to a stacking member of a second frame carrier,

the second film frame carrier substantially identical to the first film frame carrier.

25.  The method of claim 24, in which interlocking the second film frame carrier to the
first film frame carrier includes contacting to a lower surface of the second film frame

carrier to the film frame.

26.  The method of claim 24, the first and second frame carrier each comprising a
plurality of stacking members disposed proximate generally opposite sides of said first and
second frame carriers and in which interlocking the second and first film frame carriers
includes mating each of said plurality of said first frame stacking members with
corresponding ones of the second frame stacking members.

8



interlocking a second filmfranme carrier to the first filmframe carrier by
mating a stacking nmenber of the first franme carrier to a stacking nenber
of a secowo oBessel carrier, the second filmfrane carri er pexhsoaea4ial | y
identical to the first filmfranme carrier. 25. The nethod of claim 24, in
whi ch interlocking the second filmfranme carrier to the first filmfrane
carrier j.nclygdes cqntacting to | gwer surface of the second filmfrane
carrier 470 t efme%ofir%%él?g‘?@.@ 53f'}'l"F'e%F‘:ﬁi't"ﬁ’gds‘ftﬁﬁi’n ifEfR oarier; pfackipg pemheys second
frame capgingla Rt coMPRkitnMhddn Whidh 3hich¥ciGhe %Eﬁ%’spﬂﬂ@pﬁl ?hﬂ' fapsed
proxi mate generally opposite sides of said fiTst and secon rame carriers
and i n wairedts ingtusles peking epid kieclieg orethberschavingsd mhlel aonfigwatorcar ri er s

i ncludes mating each of said plurality of said first frame stacking nenbers
with corresponding ones of the second franme stacking nenbers. 8 WD

03/ 008308, PCTYHISRRIRA4BclaRd 267 e MRithad Qlokd FaMc2Garribingabilihs imamskrs econd

frame carrijer stacking nmenbers having a male configuration and in which

i nt er | odRRViNG stanple ronstgusationsad dnavhich mtériogking said fifse ard pevohd dids frané ng
sai d st ' rgﬁgg . [: . figuration. 28. The nethod of claim
26, the%fg1 ﬁés??man g{e@gﬁgg @gt%gk e #%lmgogpssl%ag'grﬁ H en%en@élﬁgmaﬁg% ng a femal e
configuration and in which interlocking said first and second filmfrane
carriers_includes ting said stacking nenbers having a female )

confi gurdt i onthexmnethpdeotglanp d4ofn Yhichntlye peripheyg; Rastiem ef te filmeframe gor ti on
of the fg, l{erdad%ja supported by a | edge. 30. The nethod of claim24, in
whi ch thseh?Bl rst ang %%cond filmframe peripheral portions define structure
for accessing a | ower surface of the filmframe and in which disposing the

filmfr wit hin er . pher porti.on of fhe fjrst fi|lmframe character

i ncl ude?grso enﬂieﬁ"r? ?# Eﬁ'}n?raiﬁ’ n%c%tﬁqﬁ{rmr}dgs%goaql i fiagys, RREWesh t he

filmfragmeiods"dei@sthulbRird §GesebRthesSh MG EUESRFacE of the film frame and in which
disposing the film frame within a peripheral portion of the first film frame character
includes lowering the film frame and withdrawing a digit from beneath the film frame

through the accessing structure.



