; e3ekffgi: V'<j6kav49 Novenber, 2004 BACKGROUND OF T { S
|nvent|on relates to carriers for sem conduct or maferglggéiﬁgégééﬁg
particularly relates to shippers for sanme. Integrated circuits are

manuf actured from sem conductor wafers that are conventionally round in
shape and made of highly brittle silicon. Such wafers are subjected to a
variety of processing steps in transform ng the sem conductor wafer into
integrated circuit conponents. The various processing steps nust be
performed under ultra-clean _ conditions to mnimze the potential of
contam nation of the wafers as they are being processed. Each wafer may be
subjected to dozens if not hundreds of steps in its processing cycle. The
potential for contam nation and destruction of a wafer or reduction in
yield is ever present throughout the various processing and packagi ng
steps. Particularly during the,s -I. s fabrication
fac?lities, any nt%ute pa?tl S hll’!!'“ egrated circuit on
which it falls. Once the proceSS|ng steps of the wafers are conpl eted they

are generally s fer formto a facility that wll
di ce and encaps mﬂ F gg’l }r‘]\ﬂt“n? ]é‘SCIs R ‘éad"%’F %&F‘f""ﬁ MaEreandiners particelacy
circuit on reistestabkipperifoe sahé.i ngent particul ate control that takes place
during the processing steps is generally not necessary in shipping the
conpl eted wafers to the facility that dices and packages the individual

circuits. Tradi tﬁim@ﬁ'thrchérB%ahﬁﬁctﬁfe@%’ﬂ?écﬂﬂocﬁaggct&t@if@ﬂ?ha?a% shi pping of

sem conduct or the wafers are supﬁorte constrained at their

edges to pr%‘tPé h@‘“@&}h‘% Wshapgand iof highlyhrittdposilived. Soch wafiersaité subjetredt he
faces of the anvafielyof Pr¢tdmhet & sk nber., 2004 Even as
sem conduct ar waf er sbare egtskb??tg |"ar é)rgrﬁ] }ggﬁés%% cé)ndhcgorwa % Igiofgerate él i neters

i n di anet er TPREoRBoRspisy The varinns prasassing stepg etust beg)estbgmdmﬂ&mliraéclﬁ;eat er. :
Mor eover,  dioaliftions @ rfin@izA e o ch thi nner

conpl et ed int egrated ci rgw{ht pgéh{}%%gs:&ﬁ%rﬁﬂguﬂgsﬂ e ?1{]%1"’?% Mgeast in
part, by thRIoEEteHuEach wafonmay hejwnqc;eduaamzehaﬁnsaugbfeds hf.ﬂéb@ﬁn REprocRipLES.

Acconpanyi foh e den d thinner wafers, the
waf ers ar erl%gc Oglh% W%}%%Fﬂ%ﬁﬂh de S ctt‘Pf‘Q E’é ogredigtion é!hl’fﬁ'&éﬁe‘(mr ing

shi pment. AF tsﬁtbtt}blh'ughow Qlepfassushireqessim@mdahbl&gn@rs&pg opmgmg,ag, @Jp;ng ; %F
wafers in qﬂﬁkgé the& Q al wou suppart the wafers exclusiv

t
their edges, usi g suﬂ%g%ce?r'igaszntt‘(‘fs saﬁ?'B"'E‘H%P’t“'H?‘Hﬁ@mW&‘FgWé’ thesistegrataden

pr obl enat i irduiton whbhmmmmmmﬁn€&e§MM£éé areldd 1&&! ée;h t hi nner
nore fragilg l,0s re utilized which have t rs aX|aIIy

stacked on & n%é'f S“H%Psga’?tt}t A F erfopm o @Gll@ythﬁwlélrdswcﬁndpamsumﬁke
flexible shmagramﬁtmu:ﬁdackaEMg&ablhﬁ:dﬁ#i'dﬂﬁ%n}cuﬂ Jpaf er is by adjacent
wafers and the entire stack of wafers. Interna or external walls in the
cattier will provide circunferential support to the stack Foam materi al ,
such as ur et han®he stfinathe t and somet i nes the
ci rcunferenti al surfagcbz gﬁ@%@b‘g{iﬂ{;@”&?ﬁk@me dnﬁ%é) ??é{tgaf&“?éh stic of
such waf er E&KFPdotngcsssanyip chinping th@afoerpsbefm:‘swafhatto thlaé‘acﬁilityplpﬁﬂﬁesp{rﬂw de
protectlonp&mgngmegﬁuﬁyﬁuﬁgn§hock during the transportation. This shock
may consi st of direct Inpact Wth the shipper's top cover or base or
consist of jarring of the entire shipper package. In either case it-

i nportant to pr otectl ju from damage to the wafers packed thereln
Mor eover, it |sﬁ¥£rlr%§[r’ Wndurigthe Rioctssing ngggﬁg‘f)ﬁeir%"ﬁﬁ't&ﬂfdemlca@%tong neans

of high |nt"ef9r8|th<ywaf&aiardmpp01&ed anadyRdtianial |thh@iP€dfge§|¥H r@Qen% ﬁﬁ&%

handl i ng, ng&bﬁ ?gpen a .shjpper is inadvertently droppe ese

st acki ng éﬁﬁ% ?mB%“BBﬂ%“ﬁﬁﬁH&Pf¢°H@ﬁﬂﬂ@d"@ShMBkMHsﬂwﬁmmot|caIIy
handl ed. Thus, neans for opening and cl osi ng such containers nmust be both

manual Iy and robotically operable and for manual purposes shoul d be
intuitive as well as sinple, and reliable and quick. Various neans are

known for |atching such wafer shippers as illustrated in the prior art
descri bed bel ow. Such shippers are typically drop tested to determ ne the
overall integrity of the shipper. Upon such dropping, unlatching, breakage

of the shipper or damage to the wafers 9 Novenber, 2004 constitutes a
failure. The inpact during dropping, including drop testing, creates shear,
conpressive and torsional forces on the shipper conponents. The shi pper,
including the [atches nust w thstand Conbi nati ons of these forces when

| oaded. A prior art wafer carrier as illustrated in U S. Patent No.
5,553,711 to Lin has a base, upright sidewalls defining a circul ar pocket,
sonmewhat conplicated wafer dividers and a cover that comes down and
threadlngly attaches to the base The mafer d|V|ders Ilntt the mafer
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FIG 1 discloses a conventional wafer carrier in whi caﬁgg ﬁg&l M‘@ IS
defined by a cookie tin |like plastic container having ) top
lid 42 and utilizing a circular urethane foam bottom cushion 44, and sheet

material 49 interspersed between wafer 50. It is not believed that this
configuration has good drop test performance characteristics and has the

sane threaded to over i.ssyes as  the 5 553 711 shipper. The fer shippers
that use the t hr SYGLE STIRNorRIer B 2iiERE e inscaltpiet vp v ol rallimeiim:
and i npr operdiaetacthadaisity bheasponedtels gehing RRnHicuatBUatdtdr, MpedVer, AREBRE hissal
in at |east tmﬁlﬁg"lfa es and .(tj,her efore there arﬁﬁ?,typl cally four different
options in SSSEHHIE RDE Rroding fuch thinngr esppletad intipssted qigsyit paskageso Thishes onal
prior art slhbep@ivenaR MkEh pirtB5aRE Eeltufabh Bhonk RRILSPPHAONAS Soudst MR RIGHlohd. 2
specific orientation for proper |latching. Referring to FI'GS. 2 and '3,

anot her wafer shipper is disclosed for shipping the stacked wafers with

di vi ders therebetasegh I I ] t er 54.
The base and top%cpve‘?anyrﬁgﬁ?%%gtt?‘?)%H@n@%réﬁ% rﬁg\%@ tgil%P cu g% s’sﬁg‘gg%&and
axi al |y ext eriesgmingmeere valaableymmipebrittls,anors 8asily dainegddaluring shipmerniithough it

Simlarly, t . xi al extendi ng. ci.rcul ar.  structural ers
50 and 60’ anr oty Rl 488 B I RBRREGIS I GRlEe SR R
i's underfst 0(3(;lpr.to|rtathc;.1 whiess axolmﬁihgwbytliﬁ&redgés, uﬁligeiucﬁhéwﬁaﬁlto ﬂﬁpﬁhiedﬁﬁrxséa'eiafd?i dr op
test performance characteristics than t revi.Qus i ppers. U. S. Patent
No. 6!0193,0 > PIEYERIP Y emE c‘iie.tc’gfe%@gf)@%{&é%gﬁlorﬁle "é%g?ng spring | atches
and utilizes a double wall to define the pocket for the stack of wafer
carriers. Said dqubl 9 .Novenber, 2004 wall thickness is defined by two
spaced thin wall 'éfc‘gr@ﬁéblnwﬁmﬁe Ggdleytersiepglesures ase wtilizad which hayretha Mferer |
ext endi ng f RRIY BEckead S topldtiche Gititkdr A %Mﬁﬁ%?gﬁgé&f?gpe?lg}gé’w&igﬁ sg&@“ vi dual

unsupported thin walls, supported only at the e on and retain
def or mat i onmafgis]-cHris din supporbefreaphyupfehis byfadiaprnt wafers and thesentisgstack afiyvafos h
def ormati on pieshaP bt 4 | j ' ' rt
enbodi nment rrl\gglﬁaglblt)é){té@?% gtﬁ;&] %F%@%tﬁgiggﬁ?é%%ﬁWé-é [F%‘gsuggé/rgtro% tl'r= %%ﬁ:l@i rect
communi cat i &@ammagriabsuchnsarethane,is useddo tushiondhevap) thelbdtioni, agd sdmeetives dre
pocket. As i feﬂ{iﬁgu}f&e%rfith%rstﬁt FIG 4, separation stress caused by
overloading 1n the wafer shippers of the types such as illustrated in the
6,193,068 patent and FIG 2 can result in carrier deformation such as

illustrated b in FIG 11 Such J oadi f the waf hi
cause e def or nvna Tror e namRERtcbs SR Dinpe Soriieebihus BARE T paEBe

stressed oushipperppoiide protecgios frog daapd durdosheh dating thd t@fspartitioh AhissHbElac e
and potenti al errort gg seatin vﬁuzn 'E)J aced on a chine interface. Such
def or mat i on "EXTOBEE et Rreith T shigperc ey FOSHRIPA5T OTEPRYISI QT faing o thaded
condi ti on agftirelskippdripasiagé. Mkithérasetit 14 Ghpértant R Prbeilé fote@ilorPfrorth REmUSS 8 the
shi pper. Theﬁ&ﬁ?&)aggver structure configured as concentric rings appear to

provi de m ni% $htheiie to the twisting of the carrier as illustrated in

FIG 4 1t would hrréRel, it@@ﬂnﬁ:o&@ntﬁl'ié?%dﬂewﬁwshgﬁ%ﬁg?ovga{erl%kgl?i}lénﬁnehﬂk&f*ﬁ?ght op

cover and base of such wafer shipper to prev et nim ze such
di stortion HXeErEBtRMEP nabinadusrtently ppendating shipmpntyn hyndlfag.ifertxpmpleovignavi de a

waf er carri gg; ; L0l J 91'1-[5??:1@ I
over | oadedI glgﬁ%%??slt 18%@%%1??063 e?'t wou %k&%% e'!’érir}'F1 @gggyerﬁ }’@Q%{r@ﬁ %‘ggi Fséat ures
to mini m zehanedsswetias retotigally hendipd. dThuts pmtdns fiortdpeninglandl dosing suckCeontairers

will often t ibities for,.carrying data regardi the.wafers
bei ng st or eg N ett%émlgéﬁaﬁgfgsyﬁﬁtﬁ% Q%H%“’é?b'? ﬁlbd;%é 1% “fﬁ?%"&}seg?}éo lcp'ger'gnﬁth"&vm
for tgi s fuas:tvbl:)as siﬂ“igte;c ddd&plﬂnbld:ﬁnﬂlqﬁicha%?ﬁrih&eﬁea&%wﬂ@d\%valbrllaﬁﬂgﬁg)iiﬁg wayernubs
extending therefro i ni.nqg a pocket ft etains a floppy dis y an
interfer enc&‘????aﬁqh“sﬁﬁbegé"%Pf‘g%?‘%‘?esfrh@%#{?ﬁby i s exposed and subject to
bei ng displaced fromthe carrier. Mreover, the floppy effectively

i ncreases the sigze OSL_the carrier. It would be desireable to have a wafer
carrier that noreushippsraate typically drenstesied to determinethe ovembidntearity of thgov enber
2004 Gener abHippen! Upsarsheiapphs, udladhlie, YRhiGke 68k sRbper BE HShdbe Wb tHe vifers

i njection nolded of thernoplastic material "such as pol ypropyl ene. Such
material requires structure such as ribs and channels for rigidity. In that
t hese shi ppers do not have the severe particulate control issues that are
necessary for carriers in the fab processing environnment, it is not
necessary to have hernetic sealing. In fact, such hernetic sealing is
inimcal to robotic handling and easy manual handling, specifically the
opening and closing of the shippers. Still it is inportant to have the
interface between the top cover and the base to provide as good of sealing
characteristics as possible. Mreover, it is inportant to elimnate or

Y b1 o o, - . M




These wafer carriers rely heavily upon the separati ongoﬁo_m%ggaﬁaoget ween
waf ers, which may be pol yet hyl ene sheet material w th=taroom providing a
static dissipative characteristic, polyurethane foam or other suitable
flexible thin sheet material. Typically the packing naterial placed on the
bottom and top of the stack wll be the pol yurethane foamthat is
conpressible. The conpressibility o fthe foamfacilitates packing a

vari abl e nuffihtutss afgiiueg. sTheimpags dpxing diopping inglysting dunp tetings areptesisheas one
undesi r abl e 4 [ r fow nmuch
paddi ng mat %ﬁ%lgsﬁse aggf)%ég%]{ra?gotr%@% g?ﬁ"aﬁg’ﬁ: f‘foc W&‘?mgm”\g%éﬁa@ g@%’%@t}@% ed
above, i nselatdhpymastodtstandcambirations of theselforcesawhenfloaded.er s and f oam paddi ng
can, in prior art wafer shippers, particularly those with | atches on the
di agonal coners, cause distortion and/ or bowi ng of the top cover and/or
base and creat e & pgempart Wafer ¢asrierias ilhistrjtediind@.Si Padit dlo. Sag3, Priaviliehs atakdway

to contam nat i .of antents, and may affect the integrity of the ‘
cont ai ner d‘l’ﬁqgf%SSlﬁ%ag@t e%?m%ﬂ8%??”@3&??’%“’5\”&%}?%@“@?3‘]&ﬂ?%@éﬂgﬁ@?nq"‘\‘ t he

shi pper i s ¢ovdethpedkre duwh bnd Aty Qlitheies RARKLARE. TR RifeRdividbisdalipgie my
occur at limgts. . under normal inpact |imts. Known prior art wafer carriers

have provi d¥aChirnsibaand neresss the gt afthe Racking mpterigl- dhis apthelipradhas this mgker of
foam and wedtspes hadesd dfoﬁsltsskaﬁﬁa%terisﬁcsW&Ea%bm@tﬂ%da@f}gﬁ BoveisUfticiflo f OF
providing security to the wafers. Simlarly the stacke vvaf3er shippers with
t he | at chesORSH rebdicelivapdanting conspoiigtand tadinms to openangelosd mawdlp neans to
mnimze the visibility of the gap at the sides of the shipper when the
shipper is fully |loaded or slightly overl oaded. Moreover, these prior art
shi ppers have i réiéfeddisclobes apooxentionhl wafen carvierin wibditbe ¢noldstre ibdefimedibylat op

ot or f ace. - SR GHelLoRRRRURE £Boko o b B 47 P B e Rt .
provi des signthinaamibptionrpngnienci4; esd sheetmeteriab 48 msrbpersed bévvparwaRs50Melk is as

flexibility .tolerance i fer capacities an ui dance i n opti nal
amount of p%to? %glﬁed' egrﬁiag{?‘?sa‘iopﬁﬁ‘f{m%éoé' has, 5&%@*’8‘? T%‘tﬁeﬁtgmgq"@e fegistesiapd has hee
structural sanrfthgadedtépaset ibdies £vtBY5863,71 Ditdigey. and desirabl e distribution
of inpact forces. The shipper has a base and a top cover both of which have
a nomnal wall that primarily fornms all of the features of the respective

conponents. The TiRS&fGaRiph&w thadisdake thfaded &2 tsARChvAwar PSR HBjebt tBEIMENE S
defining a wafer stack pocket. The sides are forned of a downwardly

ext endi ng nBiERSIMSRLINd ippFapeRitaghiaenin Thesaaegr ghiprare viswatly appesr symemeitigaljimi n a
nomi nal basg 18 twoMkireRadd LU RSInG: ‘ o866 ih e

around the base, g\tﬁiﬁsni de the ar cuaf?%@%alggg%ﬁ?gﬂfkggﬁolbm agg}é@?%ﬁ’or
the top covewver widopmsarerh Haweyry enréntional pripvarhshinies generallt requisd thatstbgnent s
and al so ad,pi ' ' ' 2 part of four shoul ders
posi ti onedddg?k%ékggsrsﬁgélgggﬁaSﬁ’%@%ﬁ@é&%&?ﬂ%ﬁ%éﬁ% Poul ders extends to
the side wall. Channels formed fromthe nom nal base wall extend downwardly

f the fl ket .. T h | tend. prj il
radiai 1y or ohoriare SHES. F4RFE B8R Rarer i par F A no R PrrphEachel
ext endi ng awafersavithhiiviflers thessbetm@en. THe's Ivaibe shiper hasetiage §5aml Hepeoveg 58UThace

for contactyn cooper ati.ng beari syrface on the base., The sides adjoin
the top covbearsg?rbadpt':’B\k?l(F‘ier eﬁﬁi"@%’tﬁoﬂ@T%‘gegémbléﬁ‘@s%réﬂlah%ﬁ?‘ﬁ%"a\%ﬂaﬁy EXPRHREr e
provi di ng rstgtlidl yneinbers36, 380 thebest cordysonefl SiABarlyDRie 36 el R agia@pgerent
surfaces. Four .ears %xtend %hltwardly at the coners and_include oversided
latch sl ot SXEoRgLuetlan styetuial members R apd 69 anduadipbnexiending riba oo et alsop at
t he top covgpictr@kialel gl i I Sl : an
t he dovmvva\r/rgljy ext gd?r%%ﬁ%#@@%ﬂé%ﬁ% ﬁfav?dfégsgg?gﬂl ﬂgﬁp%pﬂgﬁésdﬁ% be
stacked. toStReverrisace chagekrigtics ghan theprevioussbiipprasage of particul ar

enbodi mrents of the invention is the unique formfit whereby inpact forces
that are received on the coners and/or sides of the top cover are
transferred to tth8. RatentNoht, bg068ith ewispetab discloses axjally ghtending $primgdatchrest he

opposite si .1 h se from re t i mpact .occur.s. There is. not the
CPreTal S B8R e oS ReliO R Siechak et bR S REGHGT corfs SaleioBfe he 't op
cover to the adjacent portions on the base. This provides a significant

i nprovenent in the robustness of the container as well as significant

i nprovenent in the protection provided tq the wafers, as well as nuch
better resistance to unl atchi ng upon such inpact. Mreover, before the top
cover wall at the coner of the inpact engages and transfers the shock to
the base at the comer of inpact, the top cover nust be slightly conpressed.
This conpression will absorb the inpact forces before they are transmtted

to the base near the corner of inpact. A further f'eature and advant age of
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nom nal wall rigidity menbers also are utilized to Crefofefatess0bal Or
menory di sks, either 3 % floppy disks or CD's. The pocket TS recessed,
protecting the data storage neans as well as significantly contributing to
the rigidity and resistance to twisting that is illustrated in FIG 4. A
further feature and advantage of particul ar enbodi nents of the invention is
that radially and chordially oriented channels and wall structure forned
from the nomiltizEtknesd :k definet! bg tpo spacetbthini Wall debhaid] Wiicl afetndt difRA) skRR&Rot O

twisting of éhe co &nt?FB Fﬁgart ularly the base. A further feature and
advant age Of %ngme ng 'F'c? @“FW%H?R"BW‘?%”Q‘T]&P indiyidwalr i nt h

seal is prowsuﬂﬁ@haﬂltlﬁﬂgvallbl&u cﬁlt%aoﬂlfy at I baRSRTMAH aﬁh'r&ﬁﬁrdei%rmﬁtfb% L erface
bet ween t he tolgqcover and t ase. The Iab rinth seal is forned fromthe

upwar dl y eS¥ERUTAgTHSFmpM et ingvalls makes 4§'§§B‘3h defgragtion wisibility apparent. she of
par ti cul ar dewBosiswintis té pﬁd}%nlemb%ﬂﬁﬁeﬁﬂmhfhélgﬁhs&l dkr@ét%g oft Y g;%“endl ng
fromthe base has a horizontal conponent rovi de great ongati on
capabi | i t i E&vepfromaitgctsommusiationiromitorepver staittotd togher wrlbdefiningtthe watii ns
consi stent pyupder a wider range of |oads than conventional Iatching arms
t hat extend directly and only vertically fromthe base. That is, the spring
constant is effective over a greater di stance that conventional |atch arns.
A feature and a arti enbodi nents of .t he ention is that
t-he noni nal 1Q¥ﬁﬁrs@e? 181' f\grﬁlr—}r ‘&f%ﬁ’%’"s‘t’?ﬁﬁ&?wél’y F’Yﬁioa ipg "’r‘g? Wafer t han
ribs. The srnppemi»f martypassuczmsﬁnmedmme1930@3 nt GRAPIE 2%ah adstiefn t han
concentric.wth the wafer et that are known in the

i | h
glr '[ CuTﬁre gf%?@’?for@ﬁté%sé%asa’PEStB’rt‘idéjﬁ'tf:’é‘B Giadi I&i iy %‘Fh dadingiohthegvadel t he base

and top coy}ﬁpperwedaesatbeaﬁo@ra@ioﬁumbrahewt@eﬁsrm e&n&%ﬁﬂe%aé 168PQRGEdaNg the
base to Ngverrber 2004 the taop cover, for exanple four or nore, that

are cir eurrf"et RPHRM ‘S?“%‘E)%IY@’EPIE‘BWH plaed ond B‘ﬂnapé'@lf@ﬁ and prtergishereattin i c
circul ar CEb%ﬂﬁ?ivﬁeﬁl@ceﬁBH%@rPJchﬁE ShterFRVCY il dc?&ﬁ%ﬁ i a@{ﬁﬁ%f g%},em ng

| ocations posjtioned dia 11gJona across from eac e ‘corners of
the base af¥frioadedosgean a fulle logded conditiah apd @]s@mwrtdmmermnmtaamnﬂguratm sf i ng

of the bas ﬁ.gg% t radr d/ or
chordi al | y&eci‘? Eﬁﬁﬁlﬁg&cﬁgﬁ ng{a{rse ':C%P}%@&&K%g Xl{éﬁ r{i!'g%l?lffregr gové vant age
of parti cumiimakissisianee i the twistingof thy eanti¢ran llllBtMtbdihlEGdéW&l | extending from
the top cover has a single nomnal wall with a shape, fromthe plan view,
havi ng four straight sidewal k and abbrevi ated corners that have inwardly

ext endi ng channi&wsulddadesimblzdn biogldeauﬂ'mhnpam\ziucham tiee tﬁb gmei- bSchlbBst ¥ @ERat er
rigidity t | e. shapes ndr i uar e, and

ut?l i ze)s/ sﬂgﬂ{ né])e F{E)Ipr ‘i°85°'s°r"r§$’érr’a'i"z High dlf?ﬂ% éoﬁ’f MereqEeri VRSN i n
the art. Abefluglnlpdesmmeampmgmearwkféreamr mas}sasmu@danhglﬁremftsérelﬁ% ple@én® as

di scl osed heh% % ezi é( el}/l urt her feature_and advant age of
particul ar Aded cgpdifion, H(?@?Wr’b‘ﬁo‘f]%b? frstreablg e prevideieptres {o nol d
consi st ent injnimbd thet dffetiz @5ars/ U disoahltNat dRS&ci@t erial than prior art

st acked waf er shippers. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a

perspective view of a prior art wafer carrier for carrying a stack of

vafers. FIG 2 @driés RAl SR&GIebd R novEVarbi 1ﬁcsbl%§§mg'§ ﬁ fega(rdiﬂ%tthe\'@:{fgr

carrier. FIG 3 is_a perspective vrewo i or ar% waf er
carrier FIksingstered i thesatmiere Transparidenvags and fbpplodlsararre lmiverfor;ﬂmsrﬁzmnon

i1 ustratifg Mo ABKkSEARbbdr ¥eured on top cover by nubs extending therefrom defining a
pocket that retains a floppy disk by an interference fit. In these carriers, the floppy is exposed

and subject to being displaced from the carrier. Moreover, the floppy effectively increases

the size of the carrier. It would be desireable to have a wafer carrier that more efficiently

secures data carrying means.




issues. FIG 5 is a perspecive view of a wafer carrieig Ngvgé%ggdwgg Wi th
the i nvention herein. 9 Novenber. 2004 FIG 6 is a a base of

a shipper with accordance with the invention herein. FIG 6a is a
perspective view of a base and top cover according to the invention. FIG
6b is a perspective view of two carriers according to the invention
stacked. FIG 6c¢ is an exploded view of a carrier and wafers and packi ng
material. FIG 7G¢r@raélytaﬂtembndip1eats of thewalér carrieasierdin wilt boinjtaneemuidediof he

i nvention hﬁ; ?I evational .view, of the base of FI G

VRN %8 MEERIdbashd aelta i abolint Gy eoRy Bhe Reteril e Soph s ribs

i nventi on hardadhanneks!f6s rigiBity.s a cross-sectional view taken at line CC of
FIG 9. FIG 11 is a perspective view of a conmer of a base in accordance
with the invention herein. FIG 12 is a bottomview of the top cover of

FIG 9. FIG 13 1nshamr@s@§ﬁppmcaolr@ﬂﬁdvem@s@vafe E&ﬁ\ﬁ@!ﬁt%rcoﬁt?di lidstees theltla}éSt rating
t he shock absorption characteristics. is plan view of a base

i | | ust rat i neFeEsiay o samersiadhs fag pmssfrsmg@nvmnmm it ig potowgeespary Hehayahermetis| G
15 is an el fe‘éﬁﬁét QH%{ct,\éh&'Y\hé?lfneﬁc Ftro 1868t rhqlllcpgxgtagd E:P? tnLaﬂM qnt ion

herein illustrating the | abyrln perlp era ase. FIG
16 is a crorapdheg; spesifi Oﬂllbtbetoawmgmddlosnm of GhelshippersEISG xt:hshmpdruasmoanvertget he

I abyrinth sgaleanghR&h tﬂ@t%f) Bhver bR B bhddo B}%%?de as cg)ood of sealing characteristics as
possible. Moreover, it is important to eliminate or reduce any bowing that occurs along one

of the sidewalls intermediate the corners of the top cover or the base.

These types of containers may be utilized once and thrown away or may be recycled
and utilized multiple times. Although the product shipped in such containers can be of
immense value, it is still important to reduce the manufacturing cost of the shippers to as

great as extent as possible, consistent with the other necessary characteristics.

These wafer carriers rely heavily upon the separation of materials between wafers,
which may be polyethylene sheet material with carbon providing a static dissipative
characteristic, polyurethane foam, or other suitable flexible thin sheet material. Typically the
packing material placed on the bottom and top of the stack will be the polyurethane foam that
is compressible. The compressibility of the foam facilitates packing a variable number of
wafers in a particular shipper which can leave some undesirable discretion to the packer as to
how many wafers and/or how much padding material is appropriate for a particular shipper.
As discussed above, inserting excessive or even a full load of wafers and foam padding can,
in prior art wafer shippers, particularly those with latches on the diagonal corners, cause
distortion and/or bowing of the top cover and/or base and create a gap that is visually
undesirable, may provide a pathway to contamination of the contents, and may affect the

integrity of the container during impact or shock, causing breakage or unlatching.

If the shipper is underpacked with foam or other packing material, breakage may
occur at limits under normal impact limits. Known prior art wafer carriers have provided no

ready assistance in identifying an appropriate range of foam and wafer stacked thickness




9 Novenber, 2004 FIG 17 is a top view of the wafer [l S
illustrated in FIGS 18, 19, and 20. FIG 18 is a cro%ho'vg 1}%? 00ﬂiew of

the wafer carrier taken at line 18-18 of FIG 17. FIG 19 is a sectional

view of the wafer carrier taken along a line 19-19 of FIG 17. FIG 20 is a
bottom pl an view of the base of FIG 17. FIG 21 is a perspective view of a
convertible nold with inserts for converting the nold between a nold for a

carrier W tWhich ¥@ftfhal BRI Sidi i ' tQ: ' - ocket
of a second si il LE%'%Eé&%l%ﬁ%&lh%ﬂ%ﬁéﬂﬂﬁé@%ﬁg&ﬁgﬁﬁg@ B ¥t ng
to FIGS. 5Withthelgtchesgn the diagonally opposit@corpers haya gravidedyngmicanstopeingpiecthi: ve
views of a : | i tat | t b QNS figured
25 5 base 305 Ry g ReRETk BONHES ke ok GBD SR BHRPLMATY ST
interface 2v@loaged. dereavsr,thasd phyr drbshipperssahainadaqeatelp provitbddatruitag] ineans| GS.

6, 7, 8, a .plural ity of. arcuate | ateral wafer support
segments 208 \%/?ﬁlsgtﬁn(g&@gﬁgﬂ?‘?gﬁqb&ﬂg&ﬁérm SPYIYE sg%&ogfngtqu 8BRs e def i ne
t he waf er stterficepocket 212. A floor 211 is positioned at the bottom of the
pocket. The planar portion constitutes a seat and bearing surface for the
top cover edge. A side wall 214 extends around the periphery 214 of the
base. Nom nal wall structureSRIMARYOF BP9 nyvERiRwocket fl oor provide
structural rigidity to the base by providing undulafing attachnment
positions 221 bt shipasrdor stasked afﬁgrsaaewd%a@rﬂcgnﬁbp@rmowd@ejme@egrrent.
The radi al kype i : i . ucture
are conpri Sedﬁ’gﬁl@gﬁ%%zﬁil%Wg?ﬁg%%ﬁé%@%’ﬂ&#@@%ﬂ%ﬁ? %%@%g‘ pocket
floor downRetmal amenetafipaekineomateds, Thesegharagtetisticd are prwided by prigspentciva vi ews

of corners -k [ icted. .The planar surfa 10, which
constitut e(s:maﬁ %@g?ﬁ‘gﬁé’gﬂ%@ ?@ gl‘ﬂ"ge@{%‘%e ésot{/llééllogé’ég?pa&foé??&s‘fﬁ‘? %’ﬂﬁ?ﬁr t he
| at eral wahesa basppela top egree hoth of O@ichs vennbinmgal waliaha lpyinfaridniotficalpbfarear

surface 210Q..i i.ng _structur onfigured. as.a shoul der 250. The 11
" Novenber bRl dbd A mpbEl e SRR T E RO REr SHRCTSVaR eftolheAls es
as an out esegrenstdefining a wvafer biack pgrketo Vibe sideglarp Foriied bf &/ dehuiviaidly eRieadihg OF
ot her stressin t endi ng fromt of the, fqur. coners of e base are
| at chi ng n%ﬁ'ﬁ'é’glswgéwr&n t@wwgdmg%wg’ﬁﬁ}?c&?ab“ﬁmﬂéﬁfemﬂ@ﬁ F‘?Sﬁﬁ““ 8k th a
cam sur f ac mcBid8s @planad be2ing I@EARMat SktehRGEoud the bREE oGEid: e Fame widf | ects the
| at chi ng nenber \/\%@3 the top cover is lowered into the |atching position
and snaps PSS Bedommsaseatar tg fapgoxers Ade plapardesring LHaccadiaing thaarsuase ¢ he
top cover . wail gfinfentsan bido adjBis kidtuphip RSkt idQFd FPrd e
section 288{ an%gl% cur vedegd‘rt ison @gg exﬁ%ﬁ§@}f?gﬂan u fﬂ)fgﬁ?&ﬁ%i on 284.
The hor i zoRYHOREbAt IO FPrRestIRkBS besse Eagly ofitgid showldeanextants tchise bide vhilng menber
in the ver Chamkls$biRA HofhD Yo naP¥isP &alf BxBf lﬂdcﬁﬂzmﬁdcl}% eg&r%f%.rm p Thi's
t atc at

conpares to conventional wafer carriers w es t 0 not include
sai d hori z&atkahockenbbs chapeals erdend raimasily rediablp eseherdiallyn t he verti cal
‘direction that equates to the spring constant of the material and any flex
in the base where it is attached. This horizontal portion effectively

ext ends t he posThstomeovehisasa cohtimtonp naminel sideawallmxtehding drdund iesfbin sides,

Mor eover, i t he downward.pul.l of the top cover toward the base,.
whi oh ol 1 othe %?’fééf% h"‘s’ﬁésc‘g‘(’)eﬁﬂg%?‘ffﬁ%‘éﬁ"’&ﬂ‘?‘?‘ﬁ‘&g iar?ﬁ‘gb‘ff"',tmg 38%‘"555“&?“6;9&“?@ of

t he shi ppebaseSiedidehadjdin alizstop pived opogdll wEicl Bbludésieddsar ndaimy Gall etridage Waf er s
and prevent d%naqe.cho tghe shié)‘{)er thﬁt woul d ot herwi se occur. Al so depicted
in FI GS. sProyldingTIgIgly 19 ihe;tap cover, 3s eli ap the stagk top sgRsemeRtsHITyces.r §RIRSAE pl anar
surface 21éktendaiutivdrdlp apihe ¢hides and irktAde bi@5iadd (IR 816ts rodtsded SRudtre ahdRichOP
cover discussed in detail below. Referring to FIGS. 5, 9) 10, and 12

various vi BHAUGH MEMS. SBUBRE lipat thedpp eoysr posipster grendrapwerdy andrissized gni f i cant
features i gphtiglRsahRPm: dahnWaly &?&d}n?aﬂ&all?d?myﬁa% tfnﬂ%e‘)’eg%tshi%rg)“a ¥e OF
said top cover, including variodus stitTfening structure 330. erring to
FIG 21, tH&kadninal wall is configured to provide a pocket 336 for a 3 W&
inch diskette and a | arger pocket 338, sized for a CD case. The top cover
has a periphery 350 that includes an upwardly extending lip 354 that
follows the periphery. Said |ip adds to the structural rigidity and

provi des a stacking neans. Four planar sidewal k 360 extend downwardly from
the upper lip 350 and along with inset coner portions 365, define a wafer
encl osure. The wafer enclosure perineter 368 is generally square in shape
with the coners 369 inset with an expanded channel shape, as indicated by
the nuneral 372. At each corner 369 is a flange portion 374 12 9
Novenber. 2004 with apertures 376 to receive the head 377 of the latch
menber. The aperture is defined in part by cam surface 380 to engage the
inclined surface at the top of the latch nenber. The flanges have a pl anar

PN PN o o o - o o




transmtted through the top cover 540 and sidewal | s 56?“%&% *g %ddmtel y

transferred to the base 502 by the engagenent of the th the
shoul der 546 of the base. The engagenent point is indicated by the region
designated 550. This is |located on the opposite side of the wafer shipper
fromthe point of force. This dispersion of the force through the top
portion and sidewalls effectively transfers the inpact force around the
stack of wafers, AtfeguRbimd REEhAEL bk MBERRS

illustrated the_engagenent at rge Ion 550et her{é1 ?%xﬁlglmgﬁompﬁ{&rn%mon 552.
The pl anar Py Bicehesshy igapet freesshat atarecaied whdler eorzencianda sides ofthelepabier
segment s ar greaRRERRE] AL ¥ 0 thi.s force transt

effect. Wth suff|0|édent %Oarsgfe}ﬂ&t%ﬂ%eegptc?ve?ém}’%; %%bews q rpast é‘%é’rflﬂfeng
to FIG 6 ah@sef®m wheretiorimphctpoairs. nammis nbhhe mﬁm divste hordedntahéhok abrlit

surface is ) i nes wi th the nuneral 600. The
effect is a(lt;@gllnt‘% (gﬂ @Xr élgeﬁa?@.‘ Bﬁ}p ﬁ%’\?”‘?g"h? ac@%‘d"’i"‘fﬂﬁ‘?@&f datsy Ty mavidese

the | ateral ammﬁcamgmpruvemaﬂ ifl the rbtaRtne @\ thesdodRING} As vAg! BsRARAd han the gap
&3 between the wall gn cover an t he enga enent surface of the

shoul der 250"P WeéPeé“f’h‘ge P%‘:&E Provided fod B’f”age[ﬁ PS¢ bﬁmvﬁéda@rt@rue%'stancn@top
cover si dewahlatching lupen gl empdee M&l@&leg%fd?@fﬂ@?dp%%v&rh@alﬂ@'tﬂ}tcoﬂ']cer bf@?ﬁ'ﬁpafc{ rst,
and then the to ver sidewal | acent the region of inpact

subsequent | ?@ﬁg%@'g trapgens theeshpgk tf’ Yage atrthg copeer of impaptothettos¢ayervabist bsegnent
or other st gy icEmBERAIITRY cyﬁmgs‘i‘&rywﬁmgaﬁ;%1&%;&‘&?@&%?0@8&9% may be
suitable. This qccurs only after conpression op cover, " primarily at
the si dewal Fansautted tpias hasg eagr e comer offimpeat. Of . The conpression absorbs the
|rrpact forces 13 9 Novenber. 2004 minimzing the force transm ssion at
region 552 and the proximate arcuate wall 553. Thus, it is noted that the
pl anar surface 2Adufer featurey widadupdagatof partisular dnﬂmﬂinmtﬁiﬁﬁeaﬁeenheﬁ anhe edge
surface of xtendi n so, due to the fact
that under gcmit {%QFCO%Q r a%?gge@fr:ar%gﬁé“ﬁgls?%%g &Pﬁgsﬁf&&n@&;@fe RipYifled, cghhessont act
the | ateral mmmpeaqmlpummsﬁgmmbsmzﬂa&e whlll siginien3ad pobide AUbINAL WAl & bs 710

as shown in lnthe region indicated by the arrow 720.
FIG 6 addi %fdétﬁﬁgﬁi ?&B%&?’ ’Fﬁ‘%’é‘gﬁﬁﬁ HBe Quifseenia the tefers Abripg oesvrtenges Segh as
cont act witdroppiegt Dmrebﬁmeﬁaldﬁsdd&w&l) cdhUsR utifizdd8 nlaREa indid ﬁ?nﬁlﬁ@’@#vgfeﬁt this
| ocation. Referr 8 and 11, a portion ofthe |ateral

support wal ‘fa"PEI O%QQﬁﬁE?'%FrQ?S“Pi s mvﬁlﬁlb‘es’m@@ﬁﬂ?lé ieranplding pratey cerdiessifensal

i ndi cat ors sedotl MEYE wateh28G8 sbnRRR SRRl !
i ncl udi ng cughi On?q This ref e?enrée has t\ﬁ/o ﬁ%?‘lreztgﬁt gﬁgéodl:v?@gléaggtg%cfl%ge 742

and 746, whi49Rd 8% formingthe Wrrﬁmommm stots rtheuablskrfor thetvalem sarrionfor they
suitably extienidze it AFROMRRIROIEREIRIN OK 35 R, s%%td%k%%‘i{af{]g”s fked

waf ers wherein the base and top cover provides a secure é’hanl sm
provi des a S¥ddlankamge beinsetrd insai elots vafenwiasfraold it tode usmifonihe lﬁmak;izy wagr
carried andg4a3hd the v 0L ngL T8 hat Sl sts inpacts
and effectively isol aftPngsé?] 61 ?%gggg’?%{nﬁgﬁl@ r‘?%ﬁ ??”E’ﬁﬁco? S‘?ﬁ-gﬁ@?

sui t abl e t cbreaspstated epetrltéfor@mafm'hatneman\dtlﬂasseﬁﬁ:ﬁedﬁdemefos eatlvienthgdfont A frst

waf ers, t se instability, and that receives nenory
disks in pggrlzter]%?k%htéa?g%ggl\%gwc f|anf orcing region. Referring to FIG 14 a
pl an vi ew of the engagerrent of the bearing surfaces of the top cover and

t he base at an es state are.illystrated with the ps. exagger at ed.
Wth F acting or‘ld(I feﬁé' %ﬁ&dvﬁagfﬁgt}{ed'bveéfﬂ%’ts 34 3 singls ugld CQ’%@ ‘tt'ﬁ‘é%gér of the
force to t hiffrasicanterd fobarding diferbRSPeHIQS ] mrefob@r sﬁa{mrﬂdrv@mep!rwl the
force, and will| _be princi pallé at the shoul der ) te that "at the sides

of the basengl§fogtognt Sheh asing rfaotamsawa|f9c11utetepm@mawé handlimg¥ithriesst al  or
alternati va;h@,y i de of
t he shi pper fer ?Fﬁ%m]g]ﬁ;ém%eé erife{. %% a‘{%%gé urt BP%]Q?U‘)?%&QSV I{lﬁl]sw

i nvention |5£a°l<lngl§’§tﬁa}fféﬁré@f diffferens gigh wafees istarsinglastack. méavgulshxppmg sutihsirghs ed

above wi || t Cov 4 and 802
conpare to f%rlgftecg{r}{er @H@'fﬁerdagﬁtlﬁ%ﬁi& Sw{m ‘Ei#’a‘@‘% Wd%‘is Wﬂméfm?fﬁ@ﬁt op
cover occurvshlvhwﬂemausléisalmmdg“mgafmhmlamfcarhble1strﬁ<§re®ﬁiwe:rsall ower edge 810
with the seat 812, the peripheral |lip 813 keeps the uplifted edge bel ow t he
top of said lip 813 thus maintaining a | abyrinth path 815 into the wafer
pocket and elim nating visual exposure of the gap 4. 14 9 Novenber. 2004
Referring to FIGS. 17, 17a, 18, 19 and 2@, an alternative enbodi nent ofthe
wafer carrier is illustrated. The wafer carrier has a first plurality of
arcuate | ateral wafer support segnments 908 that extend fromthe base 902
and define a first wafer stack pocket 912. The first wafer stack pocket 912
|s substantl al | y syrmetrl cal about a central axi s 914 A di arret er of the

o, o, o, ~A N " Y T T I o Y



9 Novenber, 2004 of the top cover. The apertures 976 g?\rheo‘;%: ﬁﬁg%i he top

cover 904 in |locations that correspond wth the | ocat hi ng
menbers 964 on the base 902. A further aspect of the invention is the nold
for manufacturing the wafer carriers of two different pocket sizes. A
further aspect is the nethodology of nolding carriers with a pocket for a
first size of wafers and converting to carriers with a pocket for a second
size of wafers Referring to FIG 44 a nold 988 is shown with a | ower
portion 990 and an upper portion that cooperate to forma nold cavity. Such
a nold i s shown 4 deaturepeyl adyantage f panicplor @mbodlmsmhaﬁthammtwnoathmt1y|s£e\.9ﬁer

I ncl udi ng e form ng the
out er arcuztte (flgtthea?‘g)tthe\?\/g §J£{\§af%9 E)é'é'se{hgfniren gsilhg}al n‘B“"E ctrsof slots 992
or recessescwmenhomlebS@usa‘sbrmkmgptolbla:msnner or second set of arcuate wafer
support segnents. Plugs or blanks 993 sized to fill or cover the second set
of arcuate wafer support segnent slots are utilized for converting from

for ex ia_np Ih e, an A firthehfoamre i]ﬂradt/mtagf 6{1 bmbi}aulﬁrieﬁﬁﬂoﬂfmeni's{;tﬁ‘ ﬂiﬁfiht’é?ﬂ@h gguat%e

acconpl i shi ng_.canpri ses. i nse n of t anks into the slots an

performi ng ’?‘ﬁ’é %DW"&‘ ’%‘@P&E’?’Bﬁ]” i"ﬁﬂtl?zq}l tRGTFaIGISockes ey meppry disks, either med

is: A wafers %&ldplp? Ellschér CBTs! th@ﬁo@keﬁls Wcabsed >br&£ct?n%@?ekcﬁ$ s‘e@r];%é' meank Qﬁw&?r net
r a

conpri si ng: co conprisin general |y horizontal top t1on havi ng
four cor ner‘%S aﬁxcognmg ﬁbéﬂgld@bi@ﬂéfﬁs@wdwfgt‘dtSﬂmﬁmdbylldstrm als (€3
hori zontal jop portion, each of the four corners having a downwardly facing
bearing surface, an inward facing surface, and an outward facing surface;
and a base conprising a generally horizontal bottom portion having four
comers, a pering, o f or ortion.defin . ocket
For recerving o inheRfeatofPiit i of arfiUAR Yoo Rl S ot il
portions powitiallyaetichordislr atiepted fchannels and mnmmefméeﬁomun@mminﬂ%dli ian at

t he comers earln surf sitioned
nter modi at e S RER R 58 KPR b nEiingdr PR eompoheitiand Brrubilihube
support porli@sen for operably receiving the downwardly facing bearing
surface of the cover. The wafer carrier of claim1l, wherein the four
upwar dl y ext endi ng shoul der

A further feature and advantage of particular embodiments of the invention is that a

labyrinth seal is provided along the sides of the assembled shipper at the interface between
the top cover and the base. The labyrinth seal is formed from the upwardly extending

peripheral lip on the base.

A feature and advantage of particular embodiments of the invention is that the
latching arm extending from the base has a horizontal component to provide greater
elongation capabilities of said arm. Such provides a latching force that remains consistent
under a wider range of loads than conventional latching arms that extend directly and only

vertically from the base. That is, the spring constant is effective over a greater distance that

conventional latch arms.

A feature and advantage of particular embodiments of the invention is that the
nominal wall is utilized for providing structural rigidity rather than ribs. The nominal wall is
configured into straight channels rather than circular channels concentric with the wafer
pocket that are known in the art. The straight channels are oriented radially or chordially on

the base and top cover. Where there are multiple fastening locations connecting the base to



portions and the bearing surfaces are configured sucB hodmBef C3¢Gs havi ng a

hori zontal conponent acting on the top cover causes & engagenent of the
outwardly facing surface of the cover with the upwardly extendi ng shoul der

portions of the base before engagenent of the inward facing surface of the
cover with the wafer support portions of the base. 3. The wafer carrier of
claim1, wherein the at |east one wafer support portion of the 16 9

Novenber, 2ROphass, fofexarplablr sHiore ahAtRESciRumid-&ii R&K & ai ni ng
t he stack of vvgf ers. 4. The wafer carrier %f ucI ai rﬁ@sﬂ\%her e?lﬁﬁﬁ%&g{ﬁl east

one waf er JOpfbrthe sroeentEccirrular geapnels preyapproptiste Haweysaokhere tharsiangtw f i r st
di amet er  arfgkiéchiSEROMEnEpdsiiohad diakhRR ]%cmr. ' hEPRLS)
wherein the seéﬁgﬁ% di gn%tser_ is g%t;e}gt.%%crtg an tﬁ%ﬂﬁ@g?&l&?go%‘{}g?%$ ee\%é er
earner of dPRFQ¥en thaduptutahrigidisy and tesigtant totwisting efithsbasp eppeaptorbeisignificatiyudes
a stacking; LAasH ke f,claimb5, wherein the
stacking | é@@ﬁ%ﬁﬁ?@a@g?ﬁlﬁasllygm %%F@}?‘P@%ﬂ’i %%%fdglcégﬁelsﬁ%m%%r support
portion. 7. The wafer carrier of claim1, wherein the base further includes

a plurality of | i menber nd the coyer further ncludes a pluralit
of Ioapert ur)és cor‘ﬁaﬁlgtﬁ?re Wrg a?‘gﬁ%ia@gg‘f ?ﬁpaftéﬁ“ il °‘h’§ﬁ‘ﬁf§?§thﬂ‘ﬂé’|ﬁ%‘ﬂ%‘r‘éﬁﬁh. They
waf er car r islewall exttding ffom Wheaop tover hes 4 GHOhABInABARIEK h & shaBe, ArdiP e HRAL 2
portion extendi ng hari zontal Jy inwardly, a verti cal gort_i on extending
upwar dl 'y, aov-2Aving fur strsiit sidsyelisamd albrsyiated comers dig areriawerdyontending s
confi gur ed chénrRBY3géh 4 A figuration provides a significantly greater rigidity than conventional

simple shapes, cylindrical or square, and utilizes substantially less material that double

reinforced walls known in the art.

A further advantage and feature is that the wafer carriers as disclosed herein are

stackable.

A further feature and advantage of particular embodiments of the invention is that
same is easier to mold consistently and utilizes significantly less material than prior art

stacked wafer shippers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a prior art wafer carrier for carrying a stack of wafers.
FIG. 2 is a perspective view of a base of a prior art wafer carrier.
FIG. 3 is a perspective view of a top cover of a prior art wafer carrier

FIG. 4 is a perspective view of a prior art wafer carrier illustrating bowing stability

issues.

FIG. 5 is a perspecive view of a wafer carrier in accordance with the invention herein.



apertures of the cover, thereby rel easably securing cover.
9. The wafer carrier of claim 8, wherein each | atchi o o Be}%é ns the
base al ong the horizontal portion. 17 9 Novenber, 2004 10. The wafer
carrier of claim1, wherein the base fiu-ther incl udes a Ii p extending
upwardly along the perineter. 11. The wafer carnet of claim 10, wherein the
lip extends upwardly to a height sufficient to conceal a gap forrred bet ween

the downvardly faGidd a1 viod ofdih SQBF? aﬁgﬁe%nﬁ%f!&éy“ W ﬁ'g.g B e\ﬂfl faCl ng

beari ng surface of the base, the
downwar dly facing bearing surface and the upwardly faci ng beari ng surface.

12. The wafer c r; ejin | east on a1d cover and
B, @lis QE’% PR diew BPERELy f°pv58y raﬁ??éﬁﬂ ‘FB’F"H’BE?"’{ her ei n

base further includes ural 1ty of norm na
for rigidity, the wall channels being |linear and dlrected in at | east one

f di al | t 13.. Th f f cl 1,
wherei n the covel Tt hareiesfitd ek of Yyp e gerr iR ia B e ismcHebAt al 1 bp

portion configured to receive a data storage media. 14. The wafer carnet of
claim 13, V\here'*:ftét()he dat a s g g'e media is a 3.5 inch diskette. 15. The
waf er carrier of &1%i'HMePlafs rPftaﬁé‘T’Gé@é"Xﬂf%a%P%@g@lﬁt@aé conpact disc
in ajewel case. 16. The wafer carnet of claim11, wherein at |east one of

t he cover and blgls(? further 18
_ 7 is a bottom plan view of a base in accordance with the invention herein.

FIG. 8 a is a side elevational view of the base of FIG. 7.
FIG. 9 is a top plan view of a top cover in accordance with the invention herein.
FIG. 10 is a cross-sectional view taken at line CC of FIG. 9.

FIG. 11 is a perspective view of a comer of a base in accordance with the invention
herein.

FIG. 12 is a bottom view of the top cover of FIG. 9.

FIG. 13 is a cross-sectional view of a wafer carrier illustrating the shock absorption
characteristics.

FIG. 14 is plan view of a base illustrating the normal seating position of the top cover
therewith.

FIG. 15 is an elevational view of a wafer shipper according to the invention herein

illustrating the labyrinth seal and peripheral lip of the base.

FIG. 16 is a cross section view taken at line 16-16 of FIG. 14 illustrating the labyrinth
seal and peripheral lip of the base.

10




9 Novenber. 204 includes a nomnal wall formng S”giﬁ&?e;ﬁﬁ@{‘%éﬂo

provi de resistance to twisting. 17. A wafer shipper

plurality of stacked wafers and cushions, the wafer shipper conprising: a
cover conprising a generally horizontal top portion having four corners and
four sidewall portions extending dowmwardly fromthe horizontal portion,
each of the four corners having a dowmwardly facing bearing surface; and a
base compri si ng FAGYENEhY Vieh OF Ieanitd caliel 62 ' 189 et for
receiving the stack of vva}{‘ers and cusﬁ?‘gns, g}lﬂﬁgés‘fﬂoﬁgéga{?’cbggfl@@%f er
support portion, upwardly extendi ng shoul der portions positioned outwardly
of the at |east ppae83E & YRk st vRUARNL Lon. . and .an .ypwar aci ng
beari ng surface positionlg% ?nterrlrggl at e enc c%#%{ ee"s%élﬁ’f’dgﬁ\ﬁg’éﬁ(?‘dﬁs and
the at | east one arcuate wafer support portion for operably receiving the
downwar dly faci pggbeat i 0g skt the cover er ei.n a asf one
arcuat e waf er support p(g)%ttl?}(ﬁ% v?e%g?futg%\ga%r %Té%f%"‘ﬁﬂ%@%&]m?:lu'gd]'ﬁgﬁ%glllé" W8 The
waf er shipper of claim 17, wherein the stacking |evel indicator is a notch

in the at |east ar c e fer support portion extendi ng downwardly, the
i ndi cat or notcth(gﬁodF ﬁ§°a‘i1°“?\§ﬁﬂé“%‘éﬁgﬂ>?5?ﬁ%1&- df-ality of wafers and
cushions may be suitably stacked. 19. The wafer shipper of claim17,
wherein the COV?L fjuther includes a pocket portion in the horizontal top
portion configu ﬁztlds?éﬁ'éﬁe\?gvea“%toéa%ib’ﬁﬁ@@ meldiwith ip@rts forwebertingtthpper f or
cartying asiababeina MO bickdiel i b3GkE ol bEARLAto B ifla Hirer ©

Novenber. 2~Co wafers, the shipper conprising: a cover co

general ly WBF’?CEB*FR%FOWeportion havi ng four conmers and four sidewal l
portions extendi ng downmwardly fromthe horizontal portion, each of the four

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Refetring to FIGS. 5, 6, 6a, 6b, 6¢c, 7, 8,9, 10, 11 and 12, various perspective views of
a wafer shipper comprised of two cooperating portions configured as a base 202 and a top
-cover 204. The top cover and base meet at an interface 206 and are secured by latch

mechanisms 207,

Referring to FIGS. 6, 7, 8, and 11, the base has a plurality of arcuate lateral wafer
support segments 208 which extend from a planar portion 210 of the base and define the
wafer stack pocket 212. A floor 211 is positioned at the bottom of the pocket. The planar
portion constitutes a seat and bearing surface for the top cover edge. A side wall 214 extends
around the periphery 214 of the base. Nominal wall structures 216, 218, 200 in the pocket
floor provide structural rigidity to the base by providing undulating attachment positions 221
between said floor and each wafer support sidewall segment. The radially extending
structures formed from the nominal wall structure are comprised of a plurality of channels

222 which extend from the pocket floor downward.

Referring to FIGS. 5, 8, and 11, various perspective views of corners of the base
portion are depicted. The planar surface 210, which constitutes a bearing surface for the top
cover edge, extends around the lateral wafer support segments 208. Extending upwardly

from the planar surface 210 is a protruding structure configured as a shoulder 250. The
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corners having a dowwardly facing bearing surface; érﬁo@mﬁﬁ&e.%‘%ﬁ?” sing a

general ly horizontal bottom portion having a pocket he stack
of wafers, at |east one wafer support portion, upwardly extendi ng shoul der
portions positioned outwardly of the at |east one wafer support portion, an
upwardly facing bearing surface positioned internedi ate each of the

shoul der portions and the at | east one wafer support portion for operably
recel ving 1 bsoulleniofikied 3h plight irf@RATS4NhH bHRESHQh ol cdifitihe oIS N At

| east one of thg Aﬁase and cover includes a plur ailty of nom naﬁ0 wai t
channel s f of NEE204Rniraryy dusing impiaeti or pther sieessipg.| channel s bei ng | i near and
directed one of radially, chordially, or both. 21. The wafer shipper of
claim 20, wherein the cover further includes a pocket portion in the

hori zontal top pB¥endisg Eeomtveaf e fous comersiof thebastaralashing agebeedica.  22. A
conbi nati on : : .6 . i cal stack o orjzontal wafers
and packi ngL%?lg%p% to lgcg&dgg‘rhrolgggm?]ﬁx? ﬁ%w\%\tﬁfé?méﬂﬁc?éﬁ?mc&ﬁ?geé}m

conpri si ng: stifacedd}. Berepmissifag deflgmsihe dtthingvaemBed Mhah tHe@h Eve isQswday i Ng
four comers:; four. sidewal | .portions extendi ng_downwardly fromthe

hori zont al g%? Fcl)ér%l(?h"éé%%ﬁ{?f' a{uilémp% 0518?%‘?-5&5855 ¥g 2 rearrsavith tepperdacag
bearing sur bfibetopaovérn Signitichay, tg: 1atdhihgatn A RMBzMHKI\WReRdihg sdchen 280 i
and 20 9 yove@endné%g?z a base conpri s;xg% a Eﬂgneral |y horizontal bottom
portion havI'igsRBEy tendige into pnppraght porfion 28ds {The herizaatal porsiop pesiutesghe t | on
defining a goinkebnstor of @ itohinkiméiBer i ﬂl@lﬁel@it:al‘%%&g)]ﬁ’b?f H%ing@ggég‘hé{wn flex

ext endi ng s&oul der portjons positioned outwardly ﬁe at

sald member. This compares to conventional wafer carriers with latches that do not

include said horizontal member that have a spring constant in the vertical direction that
equates to the spring constant of the material and any flex in the base where it is attached.
This horizontal portion effectively extends the positions where the top cover may be fixed in
position. Moreover, it softens the downward pull of the top cover toward the base, which
allows greater shock absorption during impact, such as dropping of the shipper. Said shock

absorption can prevent further.damage to the wafers and prevent damage to the shipper that
would otherwise occur. '

Also depicted in FIGS., 5, 6, 8, and 11 is a lip 274 that extends upwardly from the

planar surface 210. Said lip provides an additional impact surface for the top cover discussed
in detail below.

Referring to FIGS. 5, 9, 10, and 12, various views of the second part or top cover are
depicted. The significant features include a nominal wall 320 that comprises the vast
majority of said'top cover, including various stiffening structure 330. Referring to FIG. 21,
the nominal wall is configured to provide a pocket 336 for a 3 % inch diskette and a larger
pocket 338, sized for a CD case. The top cover has a periphery 350 that includes an upwardly
extending lip 354 that follows the periphery. Said lip adds to the structural rigidity and
provides a stacking means. Four planar sidewalls 360 extend downwardly frdm the upper lip
350 and along with inset corner portions 365, define a wafer enclosure. The wafer enclosure
perimeter 368 is generally square in shape with the corners 369 inset with an expanded

channel shape, as indicated by the numeral 372. At each comer 369 is a flange portion 374

12



one wafer support portion at the corners of the base %%dy% facing
bearing surface positioned internediate each of the s s and
the at | east one wafer support portion for operably receiving the
downwardly facing bearing surfaces of the cover. 23. A nethod for carrying

a plurality of stacked wafers in a wafer container, the method conprising:
provi ding a storage base, the storage base conprising a generally

hori zont al t ' V] i meter, . a ck for recejvying a
ot ack_of waf AraReRRRY 7628 eoB B 1B S St e EeapHyre Rt
portions andahhy camaurdicy 33Giiengagealsr inclined wurffave at thp topwifdidgtcR nzibeF. , THeh e
cover conprigsi eneral ly. hotizaontal to rtion,having four corners and
four si devvaFl?ll'%g#1 &%ré]%éﬁp%%a? E%d ?J@\MA?&MF@’ ﬁﬁoﬁ}’{‘:ﬁé‘ FRhinatian Brovifsr ¢ i on,
eacp of ]Ehesigmiﬁincarsirig_kmgltb ;mﬁbmﬁp;stﬁﬁmyfdl}iesi@niﬂh@&kﬁfﬂ@ﬁﬂ%&dfy&%eﬂgingﬁﬁﬁétﬁﬁ
surface for erating with the upwardly extendi ng bearing surface, -an
i nward faci %?@E‘Pf‘@%‘&l’gﬁ‘éf’é{‘ *‘c?&i‘\ﬂ&?fg‘ With thi §idevyalis:168 provide Ftep covsr thaus! |
portions dehighlyniia, e\oafﬁneﬁﬁﬁﬁédwbiﬂgsues%fpﬁla&{&@ﬁ@%ﬂyp{rﬁ@ﬁ%&i n the upwardly

c a

ext endi ng shoul der portions are configured su orce having a
hori zontal conponent acting on the cover causes an engagenent of the

outwardly faci ngpstfi 3¢ 1 ' . dl vy ext endi shoul der
portions of the stor e{lgegggiséglﬁ?%g%g{e%%%%ﬁ%%&%?g@#ewﬁﬁ(v’\)fff&"ﬁgé@ﬁg%e Yur f ace
of the covehlugirated.t Fe base 2 is engaged wittotht tqneovef 508had ssrmaingestiassio ofl aci ng a

first wafer | In th cket .o he, stara base, pl.acing a
Stack of vl BeR [THe ok Bbdeps O PIBESR S ol b bty e SaribRn sherien S
conpri sed ofndeatits topeltyi 2 gircolar-snged/palyiatthingf kKo 5 B Ke@mididt®the Waf@9greanot her
with a wafe Lon [.nterpa between the indivjdual wafers, placing a
second waf e%hegtg 3’? ﬁepgﬁ@ﬁg Wﬁ%%%gg‘p %F“’t 1Q # 4P o FIMYRF escyrrenggqa shpck isg
Novenber, 2&ftepbmeiengp édver, ek indivated ®y I 4rRHEF BRS Brcedft suchBod®k hod of

' the step. of releasably |latching the cover to

cl aim 23, ftLl!rther cppL i n ) é

t he storage %'gglét.tedztgr.o ﬂlhé'e Hg’t‘??&?f 330 apq sifevalls S4dpnd isiufineately transferradrto ther

| ncl udes a isu5ed by thehgdgdinéil ob heTREREN S4 2t HRSNGANESAS UF B Bhed AGLUdeS 2
me

plurality of agelerture,s confi ?ured to receive e latching ers. 26. The
met hod of cPREPRTBEN PR dicated by the regipn gesignatsd580.n Blis isdoated ensthe appapioe t i on

ext endi ng hqaé QR dhtel sHifpeRrom the Yitdf$@te. PRYiL ngﬁ:rﬁ&q Sl ﬂ}goc"‘m%éﬁik)é’to and
an engagenent portjon, wherein the engagerment portion is configured to
engage t he B{3Een adesidepplls efectivale transfanethe lippace freeesabiing thestankiafgvafdie st or age
base to thenheY 3 e i f: | m.26, wherejn the latching
‘menber adj oi ns fﬁlg bﬁrslge;l;a ‘(‘)’%%fst #@gﬁé{ni@%ﬁ éll&%%{re i, engaggrme %'%?%#ﬁcar rier
of cl ai m 23thesghemainna gapent segbme§é. Fhe plaharrstiiface and ghpistesecn the shoakiegndi ng

upwardl y al | r...29. The wafer carrier, of. claim?2§, erein
the lip ext@%&égﬂg‘ag?%g&%&g g %rio%{{%g &P?tﬁ%’ir PIYy ’@&I’I‘Eg%f eﬁa‘ﬁg“ﬁ eﬁlh%‘itween
t he downwar With siflicientfobeeahd gup astegfonss2 ofill tlse.cover

Referring to FIG. 6 and 13, the normal position of the top cover on the planar surface
is indicated by the dashed lines labeled with the numeral 600. The effect is accomplished in
part by having the gap indicated by G2 between the lateral wall segment and the top cover
sidewall be greater than the gap G3 between the wall of the top cover and the engagement
surface of the shoulder 250. Where the impact force is of sufficient magnitude, the top cover
sidewall will engage the shoulder opposite the point of impact first, and then the top cover
sidewall adjacent the region of impact will subsequently engage the base of the lateral wafer
support sidewall segment or other structure extending upwardly from the planar surface as
may be suitable. This occurs only after compression of the top cover, primarily at the

sidewalls as illustrated by the arrows Cf. The compression absorbs the impact forces
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and upwardly facing bearing surface of the storage %ﬁ%"# ngrreébogorm ng a
| abyrinth seal. 30. The wafer carrier of claim23, one of
said cover and base further includes a plurality of nom nal wall channels
fornmed therein for rigidity, the wall channels linear and directed in at

| east one of a radially or chordially direction. 31. The wafer carrier of
claim 23, wherein the cover further includes a pocket portion in the

hori zont al hiaMmRRHGHk ' : : i a St o Lhar.22. 9
Novenber - 200 ae A Bre R G52 o A A R AR DA TR i age
nedia i s a !Sneed thetiheiplarersudace210 effbativelyfopera@anna beaning shréicefd the atdiger ei n t he

data stora ledp ARAGE ' 0 a ] case. .3 he fer carrier
of claim 2%@%&@?%@%’?‘) \{égast oaﬁ%i&%%te?ﬁg E‘%@'\gﬁsﬁh@e‘é? Wivﬁcéaﬁég'\é&f ftbitdes a
noni nal walektréesdinanygosditiansgthe tahaverehidl Hoocqntay ihddaterabvatasdpgort @ghehist | Ng.
35. The netaed ,of. im 23 furth i ncl udi.n step qQf checking the

hei ght of tﬂrz?g' fi ?ggﬁhﬁégg}gﬁ%ef’g'éﬁ}béﬁi%%%?ww g"ég? Mi’cé dpddn thsaeRion er
stack cushiindicaghbythé amovs 726 KFITD 6la@¥ifibnal Bihp6a bk mag Be addeg withbiiafle Of Claim
36, wherein Eeﬂﬁ‘al acking ] evel indicator is a notch in the wafer support

portions. 7 | pneay 80P covedepvaligdueita the jogia thesidewadhat this loeatonses
for formng a first set of walls defining a wafer pocket of a first size
for the wafer carrier and further has generally concentric recesses for
forming a secondefgrngdp MEP) &amdil, aipertin pfthe lawaslevafercoport vodll ls seamud si ze,
the nold syg I | ' . Lpsert. I.n at | east one of
said sets ofb_méggiéeds?ﬁ Qﬂ?:@‘é% vgrd tg ?ﬁgﬁltﬁ%%&?r% g)ﬁé%'d(?&r%é ﬁ%aé'p@“%(?ﬂri ng a
waf er car r iogtimablpadbipightfineluding eushions.sThiereferehck dins fvarhoriaontat swetices labeled i er

a9 SR P T R B R BB R e

formng a plurality of wall segments for defining a different size wafer

o ot ng ol t o tbr S o8t Bt i i EBiae 7 sBked wares Wherom the bas and
top cover provides a secure latching mechanism, provides a wider range of the numbers of
wafers that can optimally be carried and quantity of spaces and cushioning material that
resists impacts.and effectively isolates the wafers from such impacts, that is highly suitable to
robotic operation, that provides effective sealing of the wafers, that resists bowing and base
instability, and that receives memory disks in part of the top cover reinforcing region. .
Referring to FIG. 14 a plan view of the engagement of the bearing surfaces of the top cover
and the base at an unstressed state are illustrated with the gaps exaggerated. With F acting on
the corner of the top cover (not shown) the transfer of the force to the base will be at the base
opposite the corner receiving the force, and will be principally at the shoulder 602. Note that
at the sides of the base a lip 605 may extend upwardly to provide a supplemental or

alternative engagement member for receiving forces on the opposite side of the shipper.

Referring to FIGS. 15 and 16, a further feature of the invention is illustrated.
Although the structural configuration disclosed above will reduce or minimize distortion of
the top cover 804 and base 802 compare to prior art FIG. 11) to the extent that some twisting
of the top cover occurs which causes disengagement of the top cover lower edge 810 with the
seat 812, the peripheral lip 813 keeps the uplifted edge below the top of said lip 813 thus

maintaining a labyrinth path 815 into the wafer pocket and eliminating visual exposure of the
gap G4.
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.z(9+@! {vglf _ZU] calca Ujc”a]c”ha]ca]ca]ca]ca]ca]calc ca

U] c”a] ca] ca] ca]ca] ca] ca]ca] ca] ca U] c”a]ca]ca] ca] _cal calc”a U cha

T A#BRAR, ) *. [/ 116WB9( 9<- =QApCCC+DDE" FUFF7&ZH~yt 0] e [ V] ] ca] ca] ca] ca] ca] ca] ca

]ca U cta] ca] ca]calcalca U c”a]ca]ca]ca]lc”talca Uc”a]ca]ca]ca]calca

U c”a] ca] ca] ca] ca] ca ZHJ- J7KKLMVOO P] PPPMQQXBR,

RRRRQSSS=Tx TTU\ UdUUVeV} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

U] c”a] ca] ca] ca] Aal ajca ca
Ul c~a] cal Ca] ca] &&i &%ﬁ({mm g'fgl 2@ J{tematlve embodiment of the wafer
<_J__de(i .caRieKiditinpasit W) st cafﬁbxdﬂa@ a]ﬂpﬂti @%lﬁ?bﬂ%]:&a?& ?ﬁﬁ} gléféga']‘
c"a] ca] calcalca alcalcalcalc calc

a oA a} ca} o %tg%lii%;@%h%{] li(f\'m{'n l#x%g mypdirg gvater stack pocket 912. 'l'he

U] ca] ca] Ca]fha]v%'i:r@PdCE@bﬁél Qﬂj ﬁ@ﬂl&%ﬁﬁl Y-yairRenGl Sk 9&%&?{? W 914. A diameter

U c”a] ca] cal.ca % %] calca Jca ca] ca] ca] ca] ca

Y(}B{vqj e [(%(tll} IPHg Eras]tqgg pocket 912 is preferably about 8 inches.

Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

The wafer carrier also includes a second plurality of arcuate lateral wafer support

segments 918 that extend from the base 902 and define a second wafer stack pocket 922, The
second wafer stack pocket 922 is substantially symmetrical about the central axis 914. A
diameter of the second wafer stack pocket 922 is preferably about 6 inches. Providing the
second wafer stack pocket 922 within the first wafer stack pocket 912 further enhances the
ability of the wafer carrier of the present invention to protect wafers placed in the wafer

carrier from damage caused by external forces placed on the wafer carrier.

Each of the arcuate lateral wafer support segments 918 are preferably aligned with one
of the arcuate lateral wafer support segments 908. The arcuate lateral wafer support segments

918 are located between the arcuate lateral wafer support segments 908 and the central axis
914.

A side wall 914 extends around the periphery 914 of the base 902. Norminal wall
structures 916 in the pocket floor 911 provide structural rigidity to the base 902 by providing

undulating attachment positions between the floor 911 and each wafer support segment 908.

The base 902 has a bearing surface 910 and a shoulder 950 that extends upwardly
from the bearing surface 910. The shoulder 950 has an upright surface 954 that operates as
" an outer constraint to the top cover 304 during impact or when other similar stresses are

exerted upon the wafer carrier.

The base 902 has a latching members 964 extending from at least two corners thereof,
Each latching member 964 has a hook portion 966 with a cam surface 968 and an engagement

surface 970. The latching members extend into the apertures formed into a least two corners

15
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[ Vc]ca]ca]ca]ca U cna]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalca

To5ime () o1 6 IOCh (] TG BBe o it bpepiistfis i ponians e ()

| p! 10%&' FDOYEONY with vadod:Oiawof iendtetling MENMMEDES orthe 5362DPI+1 10! 6VET
100 ()-géll 10%&! () 216) | 109’ ()- 3 6P| 109 () - S<! 10%I& () -! S 10%& ()- & (9+
@21 10!11110% & ()-y!110%h h& ()-310110% h h& ()-10% h& ()-610% h& () -
10 10E"?41 10 10 Adfarth€tsgect df thé inkeifiongs the mdld A WandtabthrihPiht W38 Barriers of

' % & 1 109 -1 #HL 10 10
,h&o,( )10?2;‘-1 ?)A) & }E\é% bock Q%z,%‘? (\) aagpeey is the methodology of molding carriers with a

pocket fora ﬁrst size of wafers and converting to carriers with a pocket for a second size of

wafers Referring to FIG. 44 a mold 988 is shown with a lower portion 990 and an upper
portion that cooperate to form a mold cavity. Such a mold is shown for molding the base
portion is has a mold cavity 991 including a first set of slots 99 1 or recesses which are for
forming the outer arcuate lateral wafer support segments and a second set of slots 992 or
recesses which are for forming the inner or second set of arcuate wafer support segments.
Plugs or blanks 993 sized to fill or cover the second set of arcuate wafer support segment
slots are utilized for converting from, for example, an 8 inch carrier to a 6 inch carrier. The
methodology of accomplishing comprises insertion of the blanks into the slots and
performing the molding operation.
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What is claimed is:

1. A wafer carrier for carrying a plurality of stacked wafers, the carrier comprising:

a cover comprising a generally horizontal top portion having four corners and four
sidewall portions extending downwardly from the horizontal top portion, each of the four
corners having a downwardly facing bearing surface, an inward facing surface, and an
outward facing surface; and

a base comprising a generally horizontal bottom portion having four corners, a
perimeter, at least one wafer support portion defining a pocket for receiving the stack of
wafers, four upwardly extending shoulder portions positioned outwardly of the at least
one wafer support portion at the corners of the base, and an upwardly facing bearing
surface positioned intermediate each of the shoulder portions and the at least one wafer
support portion for operably receiving the downwardly facing bearing surface of the

COVeEr,

2. The wafer carrier of claim 1, wherein the four upwardly extending shoulder
portions and the bearing surfaces are configured such that a force having a horizontal
component acting on the top cover causes an engagement of the outwardly facing surface
of the cover with the upwardly extending shoulder portions of the base before
engagement of the inward facing surface of the cover with the wafer support portions of

the base.

3. The wafer carrier of claim 1, wherein the at least one wafer support portion of the
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base is arcuate and defines a circular pocket tor containing the stack of wafers.

4, The wafer carrier of claim 1, wherein the at least one wafer support portion
defines a first circular pocket having a first diameter and a second circular support pocket

having a second diameter, wherein the second diameter is greater than the first diameter.

5. The wafer carrier of claim 1, wherein the at least one wafer support portion

includes a stacking level indicator.

6. The wafer carrier of claim 5, wherein the stacking level indicator is a notch in the

at least one wafer support portion.

7. The wafer carrier of claim 1, wherein the base further includes a plurality of
latching members and the cover further includes a plurality of apertures configured to

receive the latching members therethrough.

8. The wafer carrier of claim 7, wherein the latching members have a horizontal
portion extending horizontally inwardly, a vertical portion extending upwardly, and an
engagement portion, wherein the engagement portion is configured to engage the

apertures of the cover, thereby releasably securing the base to the cover.

9. The wafer carrier of claim 8, wherein each latching member adjoins the base

along the horizontal portion.
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10.  The wafer carrier of claim 1, wherein the base further includes a lip extending

upwardly along the perimeter.

11.  The wafer carrier of claim 10, wherein the lip extends upwardly to a height
sufficient to conceal a gap formed between the downwardly facing bearing surface of the
cover and the upwardly facing bearing surface of the base, the lip forming a labyrinth seal

with the downwardly facing bearing surface and the upwardly facing bearing surface.
12. The wafer carrier of claim 1, wherein at least one of said cover and base further
includes a plurality of nominal wall channels formed therein for rigidity, the wall

channels being linear and directed in at least one of a radially or chordially direction.

13.  The wafer carrier of claim 1, wherein the cover further includes a pocket portion

in the horizontal top portion configured to receive a data storage media.

14.  The wafer carrier of claim 13, wherein the data storage media is a 3.5 inch

diskette.

15.  The wafer carrier of claim 13, wherein the data storage media is a compact disc in

a jewel case,

16. The wafer carrier of claim 1, wherein at least one of the cover and base further
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17. A wafer shipper for carrying a plurality of stacked wafers and cushions, the wafer
shipper comprising:

a cover comprising a generally horizontal top portion having four corners and four
sidewall portions extending downwardly from the horizontal portion, each of the four
corners having a downwardly facing bearing surface; and

a base comprising a generally horizontal bottom portion having a pocket for
receiving the stack of wafers and cushions, at least one arcuate wafer support portion,
upwardly extending shoulder portions positioned outwardly of the at least one arcuate
wafer support portion, and an upwardly facing bearing surface positioned intermediate
cach of the shoulder portions and the at least one arcuate wafer support portion for
operably receiving the downwardly facing bearing surfaces of the cover, wherein

the at least one arcuate wafer support portion includes a stacking level indicator.
18.  The wafer shipper of claim 17, wherein the stacking level indicator is a notch in
the at least one arcuate wafer support portion extending downwardly, the indicator notch

defining a range wherein the plurality of wafers and cushions may be suitably stacked.

19.  The wafer shipper of claim 17, wherein the cover further includes a pocket

portion in the horizontal top portion configured to receive a data storage media.

20. A wafer shipper for carrying a plurality of vertically stacked horizontally oriented
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wafers, the shipper comprising:

a cover comprising a generally horizontal top portion having four comners and four
sidewall portions extending downwardly from the horizontal portion, each of the four
corners having a downwardly facing bearing surface; and

a base comprising a generally horizontal bottom portion having a pocket for
receiving the stack of wafers, at least one wafer support portion, upwardly extending -
shoulder portions positioned outwardly of the at least one wafer support portion, an
upwardly facing bearing surface positioned intermediate each of the shoulder portions
and the at least one wafer support portion for operably receiving the downwardly facing
bearing surfaces of the cover, wherein at least one of the base and cover includes a
plurality of nominal wall channels formed therein for rigidity, the wall channels being

linear and directed one of radially, chordially, or both.

21.  The wafer shipper of claim 20, wherein the cover further includes a pocket :

portion in the horizontal top portion configured to receive a data storage media.

22, A combination of a wafer carrier and a vertical stack of horizontal wafers and
packing material to be carried in the wafer carrier, the carrier comprising:

a cover comprising a generally horizontal top portion having four comers and four
sidewall portions extending downwardly from the horizéntal portion, each of the four
corners having a downwardly facing bearing surface, an inward facing surface and an

outward facing surface; and
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wafers, four upwardly extending shoulder portions positioned outwardly of the at least

one wafer support portion at the corners of the base and an upwardly facing bearing
surface positioned intermediate each of the shoulder portions and the at least one wafer
support portion for operably receiving the downﬁrardly facing bearing surfaces of the

COVCT.

23. A method for carrying a plurality of stacked wafers in a wafer container, the
method comprising;

providing a storage base, the storage base comprising a generally horizontal
bottom portion having a perimeter, a pocket for receiving a stack of wafers, wafer support
portions, upwardly extending shoulder portions and an upwardly facing bearing surface,

providing a cover, the cover comprising a generally horizontal top portion having
four comers and four sidewall portions extending downwardly from the horizontal
portion, each of the four sidewall portions having a downwardly facing bearing surface
for cooperating with the upwardly extending bearing surface, an inward facing surface
and a outward facing surface, the four sidewall portions defining a wafer receiving region
therein, wherein the upwardly extending shoulder portions are configured such that a
force having a horizontal component acting on the cover causes an engagement of the
outwardly facing surface of the cover with the upwardly extending shoulder portions of
the storage base before engagement of the inward facing surface of the cover with the
wafer support portions of the storage base,

placing a first wafer stack cushion in the pocket of the storage base,

placing a stack of wafers in the first wafer stack cushion, the stack of wafers
comprised of a plurality of individual wafers stacked on top of one another with a wafer
cushion interposed between the individual wafers,

placing a second wafer stack cushion on top of the stack of wafers; and
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25.  The method of claim 23, wherein the base further includes a plurality of latching
members and the cover further includes a plurality of apertures configured to receive the

latching members.

26.  The method of claim 25, wherein the latching members have a horizontal portion
extending horizontally inward, a vertical portion extending upwardly, and an engagement
portion, wherein the engagement portion is configured to engage the apertures of the

cover, thereby releasably securing the storage base to the cover.

27.  The wafer carrier of claim 26, wherein the latching member adjoins the base

along the horizontal portion.

28.  The wafer carrier of claim 23, wherein the storage base further includes a lip

extending upwardly along the perimeter.

29.  The wafer carrier of claim 28, wherein the lip extends upwardly to a height
sufficient to conceal a gap between the downwardly facing bearing surface of the cover

and upwardly facing bearing surface of the storage base, thereby forming a labyrinth seal.
30.  The wafer carrier of claim 23, wherein at least one of said cover and base further
includes a plurality of nominal wall channels formed therein for rigidity, the wall

channels linear and directed in at least one of a radially or chordially direction.

31.  The wafer carrier of claim 23, wherein the cover further includes a pocket portion

in the horizontal top portion configured to receive a data storage media.
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33. The wafer carrier of claim 31, wherein the data storage media is a compact disk in

a jewel case.

34.  The wafer carrier of claim 23, wherein at least one of the cover and storage base

includes a nominal wall forming straight channels to provide resistance to twisting.

35.  The method of claim 23, further including the step of checking the height of the
first wafer stack cushion, wafer stack, and second wafer stack cushion against a stacking

level indicator.

36.  The method of claim 36, wherein the stacking level indicator is a notch in the

wafer support portions.

37. A mold system for a wafer carrier, the mold having recesses for forming a first set
of walls defining a wafer pocket of a first size for the wafer carrier and further has
generally concentric recesses for forming a second set of walls for defining a wafer
pocket of a second size, the mold system further having inserts for insertion into at least

one of said sets of recesses for converting the mold.

38. A method of forming a wafer carrier having a first pocket size and for forming a
walfer carrier having a second pocket size, the method comprising:
providing a mold portion having a mold cavity with two sets of recesses, each set
for forming a plurality of wall segments for defining a different size wafer pocket, and
inserting blanks into at least one set of recesses; and

injecting molten plastic into the mold cavity.
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