WO 03/ 006344 PCT/ US02/ 22243 THI N WAFER CARRI ER Thi s application clains the
benefit under 35 U S. C 119(e) of U S. Provisional Application No.

60/ 304, 9o®OfmBledd4on July 12, 2001 and U.S. Uility 5 Applpceatsoom2ii | ed
July 11, 2002, serial nunber unknown. Said Applications are incorporated
herein by reference. FIELD OF THE I NVENTI ON This invention relates to wafer
carriers. Mre particularly i tTH@NéVéEEB&AMWpOSi te wafer carriers for
the storage and handling of very thin sem conductor wafer disks.
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positioned relative to the processing equi pment for the 20 robotic renoval
and insertion of the wafers. A second purpose of a wafer carrier is to
securely hold the wafer di sksFghppD 08 THRDSYENTIONhe conventi onal wafer
carrier is a single nolded part generally comprising a front end having an
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i nt erchangeabl e and useable with robotic processing equi pnent froma

vari ety of manufacturers. For exanple, the "pitch", or distance between
the sane surface of wafer gD st e is typically 0.250
inch, while the depth of BARGRD 3 2R N}QNS typically 0.750 inch.
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a very thin cross sectional dinmensiqpn. The thickness of these wafers can
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thi cknessjefitate iandF8of Sk WRrS&Greme 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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that can be exerted at the thin edges. Consequently, thin wafers may cut through 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 a need for a wafer carrier 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 narrow line at the furthest inside edge of the shelf, thus

minimizing the contact area between the wafer and shelf, providing continuous support for
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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 ng or may be | earned
by practice of the invention. The objects and advantages of the invention
may be reabiozeob3and attai ned by neans of the instrunent alPCriss2/2oe3

conbi nations particularly pointed out in the appended clains. 30 BRI EF
DESCRI PTI ON OF THE DRAW NGS FI IS a perspective view of an assenbl ed
carrier according tHGpeds éﬁ’?’é’&llyé?‘rﬂ@é?drﬁﬁﬁpeég ?Wéwmfég%?ﬁm@}'ﬁh@wpll@ﬁ 3 WO
03/ 006344 PCT/ US02/ 22243 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 FIKK. I’us ar¢1&atibnivievs efthie ovedidr carreevsbhdw heFibafler carri er

showmn in FIG 3. 5 IS an enla | evat i Vi e f.,a portion of the
carrier shown in I'—l%:é 435 Sqe l@aqé’lwéoéltﬂ 13%61‘??‘5165%‘ Vié&% an i ndi vi dual
shel f smenber accor difag 5tQ & eﬂ&%@@éfe@ﬁlﬁnﬁ@@' e oﬁ%n%ﬁh@%ﬁﬁ%ﬁﬁhdvm/ gption.

FIG 7 is a sectional view of the shelf nenber o .10 DETAI LED
DESCRI PTI ON OFFIGHB. PREFERRED EMBCODI MENTS The accorrpanyl ng Fi gur es depi ct

enbodi nents of the r. aln r of ention, a features

o comonents t herldor B isdpol@iian fiey o1 RHREAE shelb HReb e toghiRg G of ¢

top and bottorpreféﬁg@emga&in{egy\@ﬂhe9{5361{1%%@315aI and vertical are 15

i ntended for conveni ence of description, not to limt the present invention

or its conponents HIG.Aaya seedopdgiaw ofidi shelf msabenof 6. ént ati on. Any

di men ions specified in the attached Figures and this specification may
vary with a potential design and the intended use of an enbodi ment of the
i nvention w t hODETADEDIDBSCRIGITONIOF SCIPEREFERRED BVEBODIMENTRNEen used
herein with reference to dinensions, "about"” nmeans wi th 20% of the gi ven
20 di nensi on. Ref erFiengpcpmprmars Figussralepict sophodirasiite of divowaicrepmtamer af

conposi t gug %Hsbl‘?trmventlon, 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
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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 depafting 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 carrier 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
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waf er carvwafer ca&ﬁé} 1€UO att Iﬂl(i’e top. A reinforcing clamp member (not shown) may be prov1ded 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 a
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 a 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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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 reference, 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



changed as necessary to achieve an optimal configuration for wafers of

ot her thicknesses, material, and dianeter. Those of skill will also

appr eci atwotobavedeven greater flexibility in 15 pitch di nemsirarsovan4be

obtai ned by substituting a spacer nenber (not shown) individual shelf
menber s 150 in a sidewall assenbly 110. For exanple, if the shelf nenbers
150 havenglepispcas igracgommodale wafars ¢f diffsrapt é‘ﬂlﬁ]@"re%ﬁéfﬂfilfﬁ%l‘%@r as) descpiged

repl aced S C C tch
o 170 1 Tl Bt e gy BHU il ARG BEich L2 AeiP SRR g B0 b Llekfankl

appr eci attedwehlaWafdtm t® gnc\@lnt veafiretosvatau kontbe, tilneressedreel@aran?® fdi fabemestéd pi t ch

fromthes soa o all WV|rtua esire itch
Gl monsi o Ater WaEEe ededndriaRergl sleauier 4 PR PRt B A e e o

f1exiBi | iy wiey elagesacméaﬁ@army &Pl AERDs Eﬁeﬁte%&luc%n19fa16dgea Ra[rﬁﬁz@'ﬁhe at
invention with the conposite carrier described in U S’ Patent .

6, 039, 186he @u’ﬂmwnylde@dﬁedf ﬁys shiel, s ingnieiz o thh@oxpta@wm b@‘tWV@hthecmafeB ai d
patent is full |nc or at ed erein | f .the flexible
Phel T ar riiloiri e, ESTIRELE SSoRTE P o St EBhe: hat e IR bl ¢
f ramewor |‘c11%’a@1\fﬁeﬂ1dé hhe nfdvhegdtﬁeeafr@ar 8N&@pokthaSRr @bwaldithe cbited BB WafeMbd |
appreci ate that a waf er carrier coul d be configured to accommodat e al nost

any numiiwssible t@dmrm@u@dﬁamnloedmﬁ/aﬁné rsegging ofiithg W@&rapﬁsgdhatl@deasn@shqlﬁe
carri il Oc{eg{hh? ) 1%%% @V’cﬁg'k)va%} su Er‘par Ied clo tg Q er 0 t]?ie wafer. f%1 tﬁ‘e

nunber of i nc a és as ¢ i ona 7 oF
especi al | snfeqiurpisse. W.[‘lid&e \tﬁl’sklll i hevief @il5 apﬂi’e@afél tﬂ@t\/\ﬁibée ﬁ&ﬁ@émhhﬁﬁe Ql@éﬂf)r i sed
of individual shelf nenbers renmovably interl ocked together allow the

carrier t!BSBRerii & gingleapwTiEnsT mpY ‘P%é‘é?ﬁtﬁ‘beﬂ? agy wopkingfigsaspllewed by dhg
pitch di 4

PCT/ USOZWJ%Qénﬁ %sofns%qgés Eﬁtd g\bgﬁgg%%mg %St e Otﬁée}‘r%s&l?lgcf%‘g%rﬁ%ﬁ]é hess
and di nernsi avhievs alemeriérbkaving bptienal Thaatutear fper cqpitid ady nEanscudar theh wesfar

adj ac nt wafers .allows nore clearance between wafers to prevent

waf erl?t o-REF&MHMNt act, increased clearance for automated wafer handling
tools, and increas eﬁlﬂ?du%ﬁrtﬁ@%s&{fm% QWEN SR8 Ghany dpacide]tRs ks BRuyES at
5 the wafer edges. The upwardly canted shelves creaté contact only along a
narrow | ineé ba cons#’celeﬂuas Hasiting nihie decopelgef. dfe timeensibe | fut ash mserety nproviciimgy t he
contact ay

the waf er. 13%%5}1%\%5 g?ra% ofggfet Ii)rgﬁenﬁy plr?sih rrec{ embo l\l‘ll‘le(ljl s"oF the ?r%vlelq OusTﬁug %)rt For

scope of the invention should be determined by the appended claims and their legal

20  equivalents, rather than by the examples given.



circunference, and noving the area of support as far toward the center of
the wafer as possible to mnimze beam | oadi ng and saggi ng of the wafer.

Al so, thewpDrsnessed shel f 10 dept h di nensi on noves the wafPem/soppams ar ea
closer to the center of the wafer for the sanme purpose. Those of skill in
the art will appreciate that these features may be used together in a

si ngl e cawl%]“grc e I%e| ected in any conbination, as allowed by the
flexible configuration of the sidewall assenblies and other portions of the
carrier, in order to achieve a carrier having optinmal features for
carrying &ny parti cAl smaferhianievafoercardyinge e nfliglityaof eriallpl dligoed) thinhgrcular
descri ption_ above contains many specificities, these should not be

const r ued™aEr SOMRTSRE t he scope of the invention but as nerely providing
illustrations of songgafelhsk PoRRANhhYinEr £k 68 BADRBEAL Sordbctbd Sy a

i nvention. Thus, the scope of the invention should be determ ned by the
appended cl ai ms and t hei pluradignbf sid@supgartwadnabears; andat her t han by t he

exanpl es given. 7 WD 03/006344. PCI{ US 2/222‘3413 T ld% Al MED IS:él. A
wafer carrier for cdrFa AgPRROPIRE S HIOEY ST RRICR PP 8T GPEd o™ P Nt
waf ers conprising: a fragRwpels, ReH kidBwhidubddghbly BAhdhe@fto @b deddE BHE OF said
connected by a plurality of side support nmenmbers; and a pair of opposing
si dewal | assenblies posi plusaléy detidesuppdit membersf cash dsaidnsidswiel | asseably

sidewal | assenbly attached . at t f.sakd:. . plu b f 4840
support nenbers, each salggwégaae\ﬁg}r?ﬂ%sgg%Fl&eS ﬁ%\k}aﬁ’& g é)]ﬁtdrhﬁiotqys%#s grel ves
defining a plurality of gdceivind arwafeeeand \Congrisinged eluraiitg fostaukieditogether
plurality of stacked together _indjvidual shelf nenbers, each said shelf
menber having a body poiidivAvalishelf sacrapge  cash rspic ehelfnprembpipfigfing artoflve,  of

sai d upper and | ower Suﬁ,&g{ég vflgh\‘l’\%?ﬁlpg%}f Pﬁﬂféc%'ah&)él%e&g:?%?g{of?jsﬁﬁhkﬂ& and

therefrom of said uppe ace having a ity of "apertures
formed therein for receilowergutfaee phvingld piprafty pdgsge fpraactingmbdieditost, yof

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



adj acent individual shelf nmenber. 2. The carrier of claim1l, wherein said
plurality of stacked together individual shelf nenbers are detachable from
each ot hewo 03/006Ble carrier of claiml1l, wherein each of saiPdTiusdi/zizdzial

shel f menbers has a shelf portion with an edge portion and an upper

surface, said shelf_porti.on hejn ngl ed. obliquely u rd fr bod
portion tb said ed epBa}rflProﬁPclﬂ‘%Tﬁe‘%t%i‘Fmi &d gy 8{“& ﬂf ,el‘ﬁﬁe‘ﬂegyﬁ 3 RECingl e

bet ween &ipkAH6n ffl%féb@%eﬁ}%ﬂ@l%l%reiﬁ@@i@rpit%ﬂ afAGRid is aaledstBodycportion and a
pl ane defined by the upper surface of said shelf portion is about 5

degrees. 5. The carrier of claim3, wherein said shelf portion has a depth

di nensi o and wheg.ein said pth dinension i.s at. least. 1.0 inhch.8 WD
03/ 006344 PCT/ US02/ B0 43 TET hglaB%rﬂi Bhesi dack i SRRAL; wSen BEthes ity
of shel vegnfigfstderetnfBicitdroddi mensi on t her ebet ween, and wherein said pitch

dinmension is at least 0.3 inch. 7. The carrier of claim1l, wherein each
said sidewall assenbly further conprises a reinforcing rod. 8. A wafer

car ier for carrying o8l WAkl ol adial LAk aed LR nighLoular, waf et

one of sal'd end neriber s conpri sing r I'sing

f r amewor kwifersl orofivad ghd nferiiedrs c@hpiivitl sAEHMREShe oanieEté®bpiyn@ plural ity of
si de support nenbers; and a_pair of opposing sidewall assenblies positioned
between said end nenfepgvorkapertiondeiyans 2anaiendi gnchanembera qonuecid by of

inwardly projecting sh . i ng shel ves of said
opposi ng sidewal | asse%@ggé%g%ét%ﬁ?&ge P%lregggglg& plurality of slots, each

slot adapted to reaepaie of sppoging widéwisl] msahbliai postiiciedabétwass anidl y¥nd
conprising a plurality of stacked tagether individual shelf nenbers
det achabl e from each ot HBFEPYS, qch @ ?WQ@@SW%& Shng, & RSV PlemsArdy; d

shel f menber has a body RgfebidNsheMds"thd TnWRRES projdfife Shelid ot shif sig f ace,

said | ower surface havi nIg jg pl)l ?zfl ity of1 peglé)'p JetifE saidpposiiie
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



projecting therefrom said upper surface having a plurality of apertures
formed therein for receiving the plurality of pegs of an inmmediately

adj acent wodBMiciwal shel f nmenber. 10. The carrier of clai ®PCgUusatiznes n each
of said individual shelf nenbers has a shelf portion with an edge portion
and an upper surface, said shelf portion being angled obliquely upward
frombody portion to said edge portion. 11. The carrier of claim 10,

wherein t angl e begLuegh e S f id
body port?%n and a gflane d%f@n%%ﬁbé %Hg?ég%gélrd gltl?algl%gﬁg elgg% gé%%eg pifh

portion i dinzneion therdeyyweas and ¥herBiresashpitdhatimehsioh & anlebdt 0.9vvmbei n sai d shel f
portion has a depth dinension, and wherein said depth dinenhsion is at
| east 1.0 inch 9 WD 03/006344 PCT/ US02/ 22243 13. The carrier of claim8§,

wherein saipd plural ithy Qkrighef \@smde! 'vﬂférélnpéatcﬁhsal&“d?&‘é%&dlp@ssfeﬁﬁ'lyﬁiﬁlttﬁﬁe”
and wherein said pitch dinmension is at least 0.3 inch. 14. The carrier of

clai m 8, wvéraprsen ageinfrreiigdodi dewal | assenmbly further conprises a
reinforcing rod. 15. A wafer carrier for carrying a plurality of axially
aligned thin circular wafers, the carrier conprising: a pair of sidewalls

having a phurality of welie! deSefR| Eeiyirdd atplafity 0MaxRfghalighbeé!thinhaivdulg a
depth di mensi on, adjacent shelves in said plurality of shelves defining a

pitch di w@/ﬁﬁqr%ﬁhqwmmg each of said pair of sidewalls being forned

froma plurality of r#a}gh?f ﬁf gH@vl/alﬁr}l%lvfng af”@ﬁﬁﬁ aciﬁeﬁﬁﬁg{%é’&%*} refrglﬁtcgach

i ndi vidual shelf ne avin an-a

i ndi vi dual shel f nenber; smﬂhfi\ﬁ@gm‘depth divaaistord, @djacg ehdIngl iyt sp)ldqﬂmlaﬁfyi dafy
said pair of sidewalls so that_ said projecting shelves of said op 0s| ng
si dewal | assemblies togéhHess deiningen altfh dagnstop therebetyesn, cagle AT saigparr

adapted to receive a si B@'s‘?dé%‘il@rbelﬂg‘S f? gx%'h‘[' a® lufi’ih | ¥ md%gd%éﬁ‘s%ﬁ* n
said framework neans conprises a palr menbers connecte
plurality of side suppor membebestacked together each individual shelf member hav1ng
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.
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17. The carrier of claim15, wherein each said shelf nenber has a body
portion wth an upper surface and a | ower surface, and said neans for
att achmerwowompsisses a plurality of pegs projecting frompPsaiusot/zazes

surface, and a pl urality of apertures formed in said upper surface for

hert monder . 1a. s cemrer cRRRap tor EPseRErq Rty SOHRE Rl s

assenbly akéidéi&ﬂﬂ‘gll@q%&]yeaoﬁf(ﬁhe)ﬁed within said franework nmeans. 10 WO
03/ 006344 PCT/ US02/ 22243 19. The carrier of claim 15, wherein said
plurality of individual shelf menbers are detachable fromeach other.

The carrigr of clai e]cﬁme ? LRl ]Sa%el%%l éa%h%f Sﬁqlll\fdlgl;ﬂa%leﬁlgﬁlrﬂedﬁ@eg? ﬁ%ss has

a shelf portion wt portion an

portion hedhelf p@ﬁgheﬁlth@bledgmpd)moupnamd ubperrnubiaeb; spidrsheldpottionsisinty @l
portion. 21. A wafer carrier for carrying a plurality of axially aligned
thin cir Qbligyely ypyarddrom hadypgriipa fo SEPOHIPN- 3 pair of end menbers, one
of said end nenbers conprising an Hbar interface, a plurality of opposi ng
sidewal | s positioned between the end nenbers and defining a wafer

receivi n@lr egi on, daotafef cirner foi dawahg o plaviliy of gxiallyahligned othirs hetulas
defining a plu aI ity of substantially horizontal wafer slots; and each of
sai d shel Sh Wﬂﬁleﬁcqwsé%ﬁ"face that is inclined upwardly and i nvar dl y.

22. The wafer carrifpaiplof Chdl itmbers 'R 6F BaildGH Rkmbbe SEIKER BASI-BA
i nnernost edge portion and each of the shelves has a raised ITp portion

ext endi ng al ong each of istaifdce, iarpleratitysof eptpeing23dewritle positioned betfveeh shem 21,
wherein each of said |ndlgldu shel,f shel f ortlon th an

edge portion and an uppéf“stFtace, angd de n%ﬁ“&%ﬂ%%%f% ar‘?@‘fhea
obliquely upward from baghewRgs t AR fgt@ §mglt§dqesw&l @éﬁmﬁgl Phgal@gr 65 er of
claim21l, wherein said plurality of shelves define a pitch
substantially horizontal wafer slots; and
each of said shelves having a top surface that is inclined upwardly and

inwardly.

22. The wafer carrier of claim 21, wherein each of the shelves has an innermost
edge portion and each of the shelves has a raised lip portion extending along each of said

innermost edge.

23. The carrier of claim 21, 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.

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

11



di nensi on therebetween, and wherein said pitch dinension is at |east 0.3
inch. 25. A wafer carrier for carrying a plurality of axially aligned thin
circul ar woaBmo@g¢4 t he carrier conprising: a pair of end neayarss2me of
said end nmenbers conprising an H-bar interface, a plurality of opposing
sidewal I s positioned between the end nenbers and defining a wafer,

recei ving region, each ofidewalls havipg aFlwabsy of mivivesodefipnzia phrdidvief] s
having a plurality of sh def | ni. it f I:

hori zontal wafer slots, ggﬁés g%@(b%iabgﬁtaﬁﬁaf%%ﬂﬁb%ﬁg&eﬁggéggﬁtnﬁ{eg%%[i sed
rib extendi ng upwardly akbdgegwethch misedadiltl extemdargropivardilgatonigoeachooaf aaidi ng
the wafers. 26. The carrier of claim?25, wherein each of said individual
shel f nenbers has a sheleHBeLtEdErs W?n&}‘ftlgﬂ%‘ﬁ%fg’fsi on and an upper
surface, said shelf portion being angled obliquely upward from body
portion to said edge portion. 27. The carrier of claim?2l, wherein said
plurality26f shel veFhedefirieeoficlpin 2h, whkramrsiclonf sdid ielrativd shelf aredabebehasi n
said pitch dinension..,s at_ |least 0.3 inch. 28.. A neth of manufacturing a
vat er " car FeBei BTGl T b gl adt o S Ghifet SR R PogioB PR
waf er shebyﬁ(?sdely@v@grggmﬁlp&jyrpdgﬁorpﬁcga{@éa%gbgmoﬁnd assenbling the plurality
of individual wafer shelves’into two rows "internediate the end nenber to
define a plurality of wafer slots. 29. The nethod of claim40 further
iC(r)]{rE; :c Zlcgglg_ge st EpT% c%tonnefrloq”u crlallirqpﬁ),nvevhgrfein éari1 p?lprglitr};eo@seflre?ve\s’“dteﬁng 9 pl_ilfc ar

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 individual wafer shelves;
molding a pair of end members; and
assembling the plurality of individual wafer shelves into two rows

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

29. The method of claim 40 further comprising the step of configuring one of

the end members with an H-bar interface.
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