12 January, 2006 THI N WAFER CARRI ER Thi s application ¢l.ains the fit
under 35 U.S.C 119(e) of U.S. Provisional Applicati OM@ %50 filed
on July 12, 2001 and U.S. Uility 5 Application filed July 11, 2002, serial
nunber unknown. Said Applications are incorporated herein by reference.

FI ELD OF THE | NVENTI ON=This invention relates to wafer carriers. Mre
particularly it relates to 10 conposite wafer carriers for the storage and
.handl i ng of very thin sem conductor wafer disks. BACKGROUND OF THE

| NVENTI ON The processing of wafer disks_in ' grated circuit chips often
i nvol ves 15 several steps mherQTFHéﬁéﬁgbéiggéﬂﬁgpeatedIy processed, stored
and transported. Due to the delicate nature of the disks and their extrene
value, it is vital that they are properly protected throughqut tHhi
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pr ocessp ng Apgliéauor nfilelofuly hel, 2000 batiak nuetbey ainkeewn.i nSeidt Aoplieption @re

waf ers. A second purpqs% of .a wafer carrier is to securely hold the wafer
di sks dur i MgotPeEieRsrein bypefereBifent i onal wafer carrier is a single nol ded
part generally conprising a front end having an H bar interface portion, a
back end having a panel, and sidewalls _having slots and | ower curved or
convergi ng portions follow ng Eﬁgébgﬁﬂiﬂhﬂﬁigglgﬂg 25 wafers, and with an
open top and open bohtom,, (RO GRONB! whRF chifefs. Q@Hﬁrﬁiﬂiéfu]m&/ﬂ relates to

st andar di zed di mensi'ons so as to be relatively interchangeabl e and useabl e
Wi th robot cempgite vesai cagries dbmptie rstorigeoandshandlingof) very thinrgmirondicderswalen
exanple, the "pitch", or distance between the same surface of wafers
stored in &§f%cent slots, is typically 0.250 inch, while the depth of the
slot at each sidewall is typically 0.750 inch. 30 Recently, the

sem conduct or industry has begun using wafer di having a very thin
cross sectional dimensi on. BeKGROUMGQE FHEINVENION 5" can be | ess than
0.1 mm in contrastryd [RclsipPifoRfel GONetd Bfratd@EREuil EHipKHRESINGblves’S MM

These thin wafers
15  several steps where the disks are repeatedly processed, stored and transported. Due to the

delicate nature of the disks and their extreme value, it is vital that they are properly
protected throughout this procedure. One purpose of a wafer carrier is to provide this
protection. Additionally, since the processing of wafer disks is generally automated, it is
necessary for disks to be precisely positioned relative to the processing equipment for the
20  robotic removal and insertion of the wafers. A second purpose of a wafer carrier is to
securely hold the wafer disks during transport.
The conventional wafer carrier is a single molded part generally comprising
a front end having an H-bar interface portion, a back end having a panel, and sidewalls
having slots and lower curved or converging portions following the curvature of the
25  wafers, and with an open top and open bottom. Conventional carriers generally have
standardized dimensions so as to be relatively interchangeable and useable with robotic
processing equipment from a variety of manufacturers. For example, the “pitch”, or
distance between the same surface of wafers stored in adjacent slots, is typically 0.250
inch, while the depth of the slot at each sidewall is typically 0.750 inch.
30 Recently, the semiconductor industry has begun using wafer disks having a
very thin cross sectional dimension. The thickness of these wafers can be less than 0.1

mm, in contrast with a typical conventional wafer thickness of .75 mm. These thin wafers
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carriers are unsatisfactory in several respects for When
supported at the periphery of the wafer and oriented with the planar
surface of the wafer parallel to the ground, the thin wafer tends to sag to
a nmuch greater 5 degrée than a conventional wafer. If the anbunt of sag is
excessive, access to the individual wafers with automati c processing

equi pnent is inhibited. In sonme cases, adjacent wafers can even contact
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that COMe il WAERE bartivel citRctegH b alusindgemage e wafkwsr , for exanpl e

the wafer carrier plastic. Finally, there has he little | .
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i nvention il y suite r"thin wafers. The carrier
of the presgmh jonMaRthaRsNas waftusker mofe giosei tocphyaiteladinegssion dofbared

wi th conventional carriers, especially for use with very thin wafers. A

| ar ger pit chbrdiigfensi on  bet ween adj acent wafers allows nore clearance

bet ween wafers to preyeniqabeknih Qvaiekean be very sharp, not only because they are
15 formed from very hard materials, like silcon, but also because of the high unit pressures
that can be exerted at the thin edges. Consequently, thin wafers may cut throngh softer

materials that come into contact with the peripheral edge of the wafer, for example the

wafer carrier plastic.
Finally, there has been little if any standardization of wafer thickness in

20  thin wafers. Conventional wafer carriers having a fixed pitch dimension are insufficiently
flexible to handle a wide range of wafer thicknesses and consequent deflections.

There is 2 need for a wafer cartier specifically designed so as to be suitable

for use with very thin wafers.

25 SUMMARY OF THE INVENTION

The present invention is a wafer carrier specially suited for thin wafers.

The carrier of the present invention has a number of distinct advantages as compared with
conventional carriers, especially for use with very thin wafers. A larger pitch dimension
between adjacent wafers allows more clearance between wafers to prevent wafer-to-wafer
30  contact, increased clearance for automated wafer handling tools, and increased clearance
to prevent contact with adjacent shelves at the wafer edges. Upwardly canted shelves
create contact only along a namrow line at the furthest inside edge of the shelf, thus

minimizing the contact area between the wafer and shelf, providing continuous support for



30 contact, increased clearance for automated wafer ﬁgd||ng §E§E and

I ncreased clearance to prevent contact w th adjacent waf er
edges. Upwardly canted shelves create contact only along a narrow line at
the furthest inside edge of the shelf, thus mninzing the contact area
bet ween the wafer and shel f, prOV|d|ng conti nuous 'support for 2 12 January.
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and conprises a plurality o sTa I vi dual shel f menbers.
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to those plurality of side support members. Each sidewall assembly has a plurahty of shelves

defining a plurality of slots for receiving a wafer, and comprises a plurality of stacked

together individual shelf members. Each shelf member has a body portion with an upper

20  surface and a lower surface. The lower surface has a plurality of projecting pegs, and the

upper surface has a plurality of apertures for receiving the plurality of pegs of an
immediately adjacent individual shelf member.

Additional objects, advantages, and novel features of the invention will be

set forth in part in the description which follows, and in part will become apparent to those

25  skilled in the art upon examination of the following or may be learned by practice of the

invention. The objects and advantages of the invention may be realized and attained by

means of the instrumentalities and combinations particularly pointed out in the appended

claims.

30 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of an assembled carrier according to preferred

embodiment of the present invention.



25 skilled in the art upon exam nation of the follow or nma | ear ned
by practice of the invention. The objects and advant agés‘l@ﬂﬁébﬁ%ntion
may be realized and attained by neans of the instrunmentalities and

conbi nations particularly pointed out in the appended clains. 30 BRI EF
DESCRI PTI ON OF THE DRAWNGS FIG | is a perspective view of an assenbl ed
carrier according to preferred enbodinent of the present invention. 3 12
January. 2006 FIG 2 is a partially exploded perspective view of the
carrier shown in FIG 1. FIG 3 is an elevation view of the wafer carrier
shown in FIG 1. FIHG.2 isg peetially shploded pamsrsetivendesiaf die caater sRVIs - i n
FIG 3. 5 FIG 5 is an enlarged elevation view of a portion of the carrier
shown in 1G 3. FIG 6 is a bottomplan view of an individual shelf
menber accordi ng to BIG.@rietreleedionviaydoftbawald camier ghomodn¥FlG.nventi on. FI G
7 is a sectional viewof .the .shelf er of FI.G 6. Al LED

DESCRI PTI ON OF THE PHSArEesu SRS W %50%'85%%%%?%55 i gures depi ct
embodi ngnts of the Wel®rs pamt @ilfged elevatiohevipn @ angoriicnw eftheaarricasbowedt ur es
and conponents thereof. Any references to front and back, right and left,
top and bottom Flépger and 1ower, and horizontal and vertical are 15

i ntended for conveni pRE§ Rf HdASM BIRT vieh of HalindiQidubehblFnithbRf 8&8Rling V£Nt 1 ON
or its conponents to any one positional or spacial orientation. Any

di mensi ons specpriefeed iembpdigentefithe bresenirinygntéan. and t hi s speci ficati on may
vary with a potenti sign an he | enbodi nent of the
I nvention w thout d:ff)l&??ilﬁgs?cﬁg%lbh% é@%%é%gfﬂn?ﬁ%&iog%g%ﬁon. When used
herei nigv th reference to dinensions, "about"” nmeans with 20% of the given

20 dimension.  p e AILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The accompanying Figures depict embodiments of the wafer container of

the present invention, and features and components thereof. Any references to front and

back, right and left, top and bottom, upper and lower, and horizontal and vertical are
15 intended for convenience of description, not to limit the present Invention or its

components to any one positional or spacial orientation. Any dimensions specified in the

attached Figures and this specification may vary with a potential design and the intended

use of an embodiment of the invention without departing from the scope of the invention.

When used herein with reference to dimensions, “about” means with 20% of the given
20  dimension.

Referring to FIGS. 1 and 2, a preferred embodiment of a composite carrier
for thin wafers is shown, generally designated 100, for transporting and storing circular
semiconductor wafer disks W having a very thin cross-section. The apparatus 100 has a
framework portion 101 formed by first or H-bar upright front end member 102 having an

25  equipment interface portion 104, a second or upright back end member 106 having an

intermediate section configured as a panel 108, and top and bottom side frame members

118, 119, which provide structural rigidity to the carrier. Sidewall assemblies 110, which

may be removable, have a plurality of projecting shelves 111 forming a plurality of slots

112 for holding the wafers W. The slots 112 are suitable for holding and restraining wafer

30  disks W during the storage, transport, and robotic handling of the composite wafer carrier
100. The carrer 100 has an open top 114 for receiving wafers and an open bottom 116.

As shown best in Figures 2 - 7, sidewall assemblies 110 comprise a

plurality of individual shelf members 150 stacked together. Each individual shelf member



Referring to FIGS. | and 2, a preferred enbodi nent of onposi t rrier
for thin wafers is shown, generally designated 100, fM@%M and
storing circular sem conductor wafer disks Whaving a very thin
cross-section. The apparatus 100 has a franmework .portion 101 forned by
first or Hbar upright front end nenber 102 having an 25 equi pnent

I nterface portion 104, a second or upright back end nenber 106 havi ng an
i nternedi ate section configured as a panel 108, and top and bottom side
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shel f menbesitchpO FABY VAL BleBiber DD hils HOtdjeuting hook 160, which hooks over topmde

fnember 118 and engages in notch 120, securing sidewall assembly 110 in place within

wafer carrier 100 at the top. A reinforcing clamp member (not shown) may be provided to

20  hold the hooks 160 in place and thereby prevent undesired detachment of sidewall
assemblies 110 from the carrier.

In Figures 4 — 7, the details of individual shelf member 150 may be seen.

Shelf portion 180 has a top surface 181, a bottom surface 183, an edge portion 184, and &'

web portion 186 where shelf portion 180 connects with body portion 182. As seen best in

25  Figures 5 and 7, shelf portion 180 is canted slightly upward from web portion 186 to edge

portion 184, The angle of the cant is represented by angle « and is currently preferably

about 5°, although the precise angle chosen may be based on the deflection characteristics

of a wafer to be held on the shelf as will be further described hereinbelow. The upward

cant of shelf portion 180 provides a continuous wafer contact surface 190 along the entire

30  edge portion 184 of shelf portion 180. The natural deflection, due to gravity, of a wafer W

resting within slot 112 may cause the peripheral edge of the wafer to lift as the center of

the wafer sags, although this is dependant on the devices being formed on the wafer.
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have a pitch of 0.5 inch and if every other shelf member 150 is replaced by a spacer

having the same pitch dimension, an effective pitch of 1.0 inch between adjacent wafer is
achieved. It will also be appreciated that the spacer members could be the same or

20  different pitch from the shelf members 150, so as to allow virtually any desired pitch
dimension to be achieved, merely be substituting components.

Further flexibility may be achieved by combining the carrier of the present
invention with the composite carrier described in U.S. Patent No. 6,039,186, commonly
owned by the assignee of the present invention, said patent is hereby fully incorporated

25  herein by reference. If the flexible shelf arrangements of the present invention are
combined with the flexible framework shown in the cited referencg, those of skill in the art
will appreciate that a wafer carrier could be configured to accommodate almost any
number or configuration of wafers.

It will be appreciated that the carrier of the present invention, as shown in

30  Figures 1 — 7 has a number of distinct advantages as compared with conventional carriers,
especially for use with very thin wafers. The sidewall assemblies comprised of individual
shelf members removably interlocked together allow the carrier to be quickly and easily

reconfigured with slots of different pitch dimensions, shelf depth dimensions, and shelf
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of individual shelf nber.s, renoyably interlocked, t.0

carrier toSBB® HUPeG v 48 055511‘39’ tYlF @5%‘?4‘[1% qares %\ENI aﬁh?se?%?%ﬁ{cr) Sa]b%?ygiug%
pitch di mepspeMBsin &h@idle i ofimiEssd Sdectedaindayhedniibifiatibd, dnaliawsd bR ORS
angl es so as to accommpdat e waf ers_of dlffergnt thlckneﬁiéand.dlnen ion as

descri bed fgxiblecontrgation efdhe pidewal] asserabliss SR BEERRYHOBHPLIER FTTHALY I | ows
more ¢l ear nGehieRPL\EER BAGhE dofinhl Q¥lies Bf Qhryifig Vilyepatioiatiin wakks eased
or autonmate waf

cl earance ma e andling tools, and increased clearance to
pr eveni5 contrdigurationh adj acent shel ves at 5 the wafer edges. The upwardly.

cant ed shel ves creat ‘ﬁgﬁ@%f{ﬁ% Sd%%,]lﬁﬁtigrk Qg%eaﬁoﬁgaﬁﬁso?ﬁaﬁa)%: Bfeciicities el EHAIRE

t
i nside edge of the s I'm zrng contact™ area between the
waf er not be construed as limiting the scope of the invention but as merely providing

illustrations of some of the presently preferred embodiments of the invention. Thus, the
scope of the invention should be determined by the appended claims and their legal

20  equivalents, rather than by the examples given.



and shel f, providing continuous support for the wafer_along a | portion
of its circunference, and noving the area of supporté@iﬁeﬁéﬂé t he
center of the wafer as  possible to mnimze beam | oadi ng and saggi ng of
the wafer. Al so, the increased shelf 10 depth di nension noves the wafer
support area closer to the center of the wafer for the sane purpose. Those
of skill in the art will appreciate that these features nmay be used
together in a single carrier or may be selected in any conbination, as

al | oned by WHRATIS €XJAIMEIXINS i gurati on of the sidewal |l assenblies and ot her
portions of the carrier, in order to achieve a carrier having optinal
features for carrying any particular thin wafer 15 configuration. Although
the descripfion aboveacepfeRichsielday caPess fal plutdlies of e adigaed thin ndiculae
construed as |limting the scope of the invention but as nerely providing

i |l ustrati owafersfcosmsingf the presently preferred enmbodi nents of the

i nvention. Thus, the _s i i I r &l the
appended cl ai s and tﬁeﬁ%ﬂf"é‘% ‘B‘mé%‘l' gléﬁﬁ%alggb}la?jgfayreggE@?Igt%ﬁgn&gg&?eﬁfe%y d
exanpl es given. 7 12 Janugiyralig@deidekupporSnangr@nd| S: 1. A wafer carrier
for carrying a plurality. of. axially. aligned thin ci.rcul [S:
conprising:. a f r amewof lﬁc?ftopg%]%%ﬁler‘f’gaHgasg%nlléhegfp °§F‘8§°lr¢e %?eﬁgﬁﬁég 5%“ by a
plurality of side support m\afhes,seackasidleaalaissenilly apphsd g atsledgvaaiel of said
assenbl i es positioned between the pair of end nenbers, .acg si_dewal |
assenbly attached to at | dd&plitynel 5*365%1330“ ATERbES 1 Sy said; g e‘%ﬂgﬁﬁ‘%ﬁtﬂbly
menbers, each said sidewalf,y@gSehihilit 8y Melves %Hﬁﬁé'&?l&ﬁli@h_@f \eRsts for
defining a plurality of slots for receiving a wafer and conprising a
plurality of stacked togetrhesiving advefedand comprisingenplaraity efetackasl weasthen f

memher having @ body - POr b8l BeAnHRRST, SE ARG Al ELBY baRF O

sai d upper and |ower surface Vi ng ur’a y of pegs project

therefrom of = said upper pagttbnl witkean spirer amdackaud adpveer pliisca) oftspidofppapandt ur es
formed i . I
lower surface having a plurality of pegs projecting therefrom, of
said upper and lower surface having a plurality of apertures formed
therein for receiving the plurality of pegs of an immediately

adjacent individual shelf member.

2. The carrier of claim 1, wherein said plurality of stacked together individual

shelf members are detachable from each other.

3. The carrier of claim 1, wherein each of said individual shelf members has a
shelf portion with an edge portion and an upper surface, said shelf portion being angled

obliquely upward from body portion to said edge portion.

4. The carrier of claim 3, wherein the angle between a plane defined by said
upper surface of said body portion and a plane defined by the upper surface of said shelf

portion is about 5 degrees.

5. The carrier of claim 3, wherein said shelf portion has a depth dimension,

and wherein said depth dimension is at least 1.0 inch



therein for receiving the plurality of pegs of an i iatel jacent
i ndi vi dual shelf nenber. 2. The carrier of claiml, m\E%‘!gﬁﬁﬂg&i%ural ity
of stacked together individual shelf nenbers are detachable from each
other. 3. The carrier of claim1, wherein each of said individual shelf
menbers has a shelf portion with an edge portion and an upper surface,

said shelf portion being angled obliquely upward from body portion to said
edge portion. 4. The carrier of claim3, wherein the angle between a pl ane

defined by said Upp%escgﬁ{;ggﬁa&nﬂlj HEREY sRa PHhaRnA sk aRging&f pingd by

t he upper surface of “sai portion is about 5°degrees. 5. The carrier
of cl ai m 3 dimbmsicri thershétaresrh ehd whereini seid itgh dimensiants @i leest §i3gnch. and wherein
said depth dinmension is at least 1.0 inch 8 12 January, 2006 6. The carrier
of claim1, wherein said plurality of shelves define a pitch dinension

t her ebet ween, and whaneidnsai df pldimhl diwierein each sailt sidewsll Bsentilpcorthét. The
carrier of claiml, wherein each said sidewall assenbly further conprises
a rei nf or ciCAGPFiERs 2 IgiNfoRciREIM carrier for carrying a plurality of axially
aligned thin circular wafers, one of said end nenbers conprising an H bar,
the carrier conprising: a framework portion havi ngi_ a _ pair_of end nenbers
connected By a pl ur & maferofargrgier sanpost 2 PRFNEY OF aelaaligied thn giFpA ng
si dewal | assenbl i Lt ' ARRDES, h sidewal |
assenbl y hﬂ/a??{é’ Oélg%f%?‘g%ﬁ@Q%gelf‘q%%lgﬁ};é%go?g’g?? ng shgﬁ]\?gg@%’[ he i nwardly
proj ecting shel ves ofa $amdworipesitivg hasiigewapair ad'senb megbetsogarieeted duf ni ng
a plurality of slots, each sl ot apted to recei Ve a single wafer, each

a
sai d sidewal | assenbly cBHAISPHYISTUBPER BFMPS™So1"%¢t acked t oget her
i ndi vidual shelf nenbepsir siebpsdialy sidbwsIM Badbliel hessitioled BeBveRAr sai®rendf

claim 8, wherein each Said shelf nmenmber has a bodx portiaon )
members, each sidewall assembly having a plurality of inwardly
projecting shelves, the inwardly projecting shelves of said opposing
sidewall assemblies together defining a plurality of slots, each slot
adapted to receive a single wafer, each said sidewall assembly
comprising a plurality of stacked together individual shelf members

detachable from each other.

9. The carrier of claim 8, wherein each said shelf member has a body portion
with an upper surface and a lower surface, said lower surface having a plurality of pegs
projecting therefrom, said upper surface having a plurality of apertures formed therein for

receiving the plurality of pegs of an immediately adjacent individual shelf member.

10. The carrier of claim 8, wherein each of said individual shelf members has a
shelf portion with an edge portion and an upper surface, said shelf portion being angled

obliquely upward from body portion to said edge portion.

11. The carrier of claim 10, wherein the angle between a plane defined by said
upper surface of said body portion and a plane defined by the upper surface of said shelf

portion is about 5 degrees.

12. The carrier of claim 10, wherein said shelf portion has a depth dimension,

and wherein said depth dimension is at least 1.0 inch



with an upper surface and a |ower surface, said |ower [face h 'gg a
i %é‘—“ﬁ&f%a

plurality of pegs projecting therefrom said upper s
plurality of apertures formed therein for receiving the plurality of pegs
of an i medi ately adj acent individual shelf menber. 10. The carrier of
claim 8, wherein each of said individual shelf nmenbers has a shelf portion
with an edge portion and an upper surface, said shelf portion being angled
obl i quely upward from body portion to said edge portion. 11. The carrier of
cl aim 10, wherein the angle between a plane defined by said upper surface
of said body portion_and a,.pl defin e .upper ce, af sai.d,shel f
portion is ébout 5 ddyp sagier ©F ?afﬂ’egcg’?‘ S"‘B? Hh"gﬁ% i%al%érdg?ﬂeéla?lghshelf
POT ti 0N hasyi e et terdhFRBS], 8 wh@est stligsieh Aiaisibrdent adibmansi.on i s at
least 1.0 inch 9 12 January. 2006 13. The carrier of claim8, wherein said
plurality of shelves -define a pitch dinension therebetween, and wherein
sal d pitch @i mensi onhe alride8e ks 3§' Y6reird 4ach Ngia° Sk Al Blenth i

wher ei n eac "said si asse ‘urther conprises a reinforcing rod.
15. A waf ercomprisdsarreinforciagrad/i ng a pIurallty of axially aligned thin
circular wafers, the carrier conprising: a pair of sidewalls having a
plurality of shelves projecting therefrom each shelf having a depth

di mensi on, j3dj acent ah@)a¥e@Scaiiersfot Gapiug ad phtality ofsbxdllyeslighed ithinngiraalapi t ch
di mensi on therebetween, each of said pair of sidewalls being fornmed froma
plurality ofaferhdhe/samner COBMBRINS: nenbers st acked t oget her, each i ndi vi dual
shel f member having f%néfst@waﬂ& h%ﬁgﬁ'ﬁ?ur&l?cy%@sﬁéibé%&]fect!ﬂg%é&bﬁ'&ﬂ' eaehel f

menber; and framework means for opposingly poOsitioning sai air
sidewal I s so that said pslefdavingg &ipdl disensipn,sasljagern gdyf:sng saidcpdurality of

assenblies together defi %%l ﬁlgf"rﬁlﬁlg',a,t%}cgf)@l'ﬁléﬂ th%ge%&“ﬁewteaa%i%agéjp&?

receive a single wafer. claim I'n" sal
framewor k nmeans conpri sesof sjidawhllOheing formed from a plurality of individual shelf

members stacked together, each individual shelf member having

means for attachment to an adjacent individual shelf member; and
framework means for opposingly positioning said pair of sidewalls so that

said projecting shelves of said opposing sidewall assemblies

together define a plurality of slots, each slot adapted to receive a

single wafer.

16. The carrier of claim 15, wherein said framework means comprises a pair of

end members connected by a plurality of side support members.

17. The carrier of claim 15, wherein each said shelf member has a body portion
with an upper surface and a lower surface, and said means for attachment comprises a
plurality of pegs projecting from said lower surface, and a plurality of apertures formed in
said upper surface for receiving the plurality of pegs of an immediately adjacent individual

shelf member.

18. The carrier of claim 15, wherein said each sidewall assembly is detachably

affixed within said framework means.

10



end nenbers connected by a plurality of side support Qpers. 1 he
carrier of claim15, wherein each said shelf nenber hg—g@@ﬂ’—éggéi on

wi th an upper surface and a | ower surface, and said neans for attachnent
conprises a plurality of pegs projecting fromsaid |ower surface, and a
plurality of apertures formed in said upper surface for receiving the
plurality of pegs of an inmmedi ately adjacent individual shelf nenber. 18.°

The carrier of claim15, wherein said each sidewall assenbly is detachably
affixed within said franework neans. 10 12 January, 2006 19. The carrier of

claim1lpy WhRjeCidri&obdcRinki 3] héredd shid phtdabityobf SHaelifuafRREIE Sendefs are * -

det achabl e from each other. 20. The carrier of claim15, wherein each of

sai d i ndetashehiafromisashyothifnber s has a shelf portion with an edge portion and

an upper surface, said shelf portion being angled obliquely upward from

body portion to said edge portion. 21. A wafer carrier for carryi n&pa
rising:

pl ur al i 28 ofThexdagrier of glaim 1Sd wherel ¢ich ofisaid individnal shelf membgrs hasra she

a pair . q;rgﬁrg fanslﬂah gng{iP SRS bl
interfa Jem&g‘gb ur a%etsg/or@#he%%po& g“??%%v’va gﬁ%f(;gl t o!rjléjéggne%%e‘gtr]lﬁtaﬂ‘e’ end
menber supwatd fterhiboinppriomaiseid edgepirtiomg regi on, each of the sidewalls

having a plurality of shelves defining a plurality of substantially

hori zontal wafer slots, each of said shelves projecting inwardly into the
carri er2f.r orA twaerdattiandbl canthg &phirality iofigxially alignednbinnEifdule dgdergatd of said
shel ves further having a top surface that is inclined upwardly from said
si dewal FARPERFBNYLRE-d | nner edge. 22. , The wafer carrier of claim?21

wherein each of HhgisBeleHe mbAlerd drdi §£ ki ield PAEMBRY cofplifiRg i MIHMPNY €each
of said innernost edge. 23. Cancelled. 24. The carrier of claim2l, wherein

said plurality of sheiia&cyanivality afioppasing sideivallppositioned befweettan endind

wherein said pitch di gRRBERANd Aefling & Fber Qecdiviricdgion, each of the sidewalls
having a plurality of shelves defining a plurality of substantially
horizontal wafer slots, each of said shelves projecting inwardly into the
carrier from the sidewall and terminating at an innermost edge

each of said shelves further having a top surface that is inclined upwardly

from said sidewall toward said inner edge.

22. © The wafer camrier of claim 21, wherein each of the shelves has a raised lip portion

extending along each of said innermost edge.
23.  Cancelled.

24,  The carrier of claim 21, wherein said plurality of shelves define a pitch dimension

therebetween, and wherein said pitch dimension is at least 0.3 inch.

25. A wafer carrier for carrying a plurality of axially aligned thin circular wafers, the -~

carrier comprising:

a pair of end members, one of said end members comprising an H-bar
interface, a plurality of opposing sidewalls positioned between the end

members and defining a wafer receiving region, each of the

3!



25. A wafer carrier for carrying a plurality of axiallé aligned Bin
circular wafers, the <carrier conprising: a pair of J ? e of
said end nmenbers conprising an Hbar interface, a plurality of opposing
sidewal | s positioned between the end nenbers and defining a wafer
recei-ving region, each of the 11 12 January, 2006 sidewal | s having a
plurality of shelves defining a plurality of substantially horizontal

waf er “slot's, each shelf having an innernost edge with a raised rib ,
extendi ng upwardly al ong each of said ifnernost edges for contacting the
waf ers, each shelf being angl ed obliquely upward from said sidewall to said
i nnernost edge. 2@devgllscheivingds pRifaliti o€ shelvesi dufinify € phiralit? bf sebddrially Sai d

plurality of shel i i iaensi on .therebetween, and wherein
said pitch di nens?{@?lmg@i a% I'glgstg%ﬁlfg?lﬁﬁvnéé? npermash sdgeorithasusedcdituri ng a
waf er carrier conpresimgupwerdlytaims; efch offealdlinhemsPbded! bt YortictingRRY at e,

i ndi vi dual- waf er ‘%h Ivesc' hqﬁhdj ngﬂgl 8\%& oI end nenbers; and assenbling
the plurality of Y& i shelf fFipe sosle Pelysynwrapd fompsaid sidewalbtaesaid .

i ntermedi ate the iAemiveradge. to define a plurality of wafer slots. 12

26. Cancelled.

27.  The carrier of claim 21, wherein said plurality of shelves define a pitch dimension
therebetween, and wherein said pitch dimension is at least 0.3 inch.

28. A method of manufacturing a wafer carrier comprising the steps of:
molding a plurality of separate, individual wafer shelves;
molding a pair of end members; and
assembling the plurality of separate, individual wafer shelves into two rows

intermediate the end member to define a plurality of wafer slots.

12



