;e3el2U. ./, 1R~1H26~2T2iv 28 April, 2004 -1 WAFER SHI PPER AHD PACKACE Thi s
invention relates to containers and packages for shi ppggpsfireeeqduct or
wafers and sim |l ar objects. BACKGROUND OF THE | NVENTI em conduct or

waf ers are subjected to nunerous steps in their processing. The wafers are
subj ected to various process steps in various nmachi nes and at various

| ocati ons. The wafers nust bhe n ed fromplace to place and stored
over a period of tine in or(m}#'g %@%ﬁﬁ%dﬁ%‘@ Fggxﬁggessary pr ocessi ng.
Nuner ous types of shipping devices have been previously known for wafer
carriers and in the past, the principal effort has been to protect the

sem conduct or waf ers agai nst physical damage. Such shipping containers and
packages have b pkXensey kabakeastai sonssdners ang pRakages 4£on3, 346

4, 557, 382 a1 pphihy Hem feBhudtSr 159fei590§ﬁdd§!§n]§§§r“’ﬁb%?édttsi.' i ze wafer

carriers which are suitable for handling the wafers dufing actual
processi ng of the wafers have not provided any degree of sealing to protect
waf ers agai nst cont anm nat i GACKGRGUNDTDOBt THE, INRENDUONAt nospheri ¢
conditions and particul ates. SUMVARY OF THE | NVENTI ON An object of the
invention is to provide a shipping container for safely storing large sized
sem conduct or \ETEGengREter (Wafexrs carekshbfiectiedl toonumeroals arteys tirwe

vafers w ithelal il PindDi SFHE S el Esfecgﬁszg};gahi 29 wYjWE A feature

of the invention is a wafer carrier wth an ope p and an _open bottom and
vaf er sep&FQGOSTF ATRPDHAR HRLIRHPrchings and: at Ypgdeus Josatianswal | s

bei ng uni frvemwa fafrs whisthoeiransporcedf 168 pldcvatbsphaveng@ externa
the carri LRSS RRECA NP Fork SMnEA: SoeRdt B RIBAGES S0k
si dewal | s ngF@ssd W engdigiownt iNmgrous typesaofsshippiaygl destices
applicati gavel de@h PIELUINY SHRHT $& 10EeER LAE jers and in the
past, the principal effort has been to protect the
semiconductor wafers against physical damage. Such shipping
containers and packages have been previously known as
disclosed in U.S. Patents 4,248,346; 4,557,382; 5,253,755;
and 5,273,159. Those devices which utilize wafer carriers
which are suitable for handling the wafers during actual
processing of the wafers have not provided any degree of
sealing to protect wafers against contamination due to
moisture, various atmeospheric conditions and particulates.

S o I ON

An object of the invention is to provide a shipping
container for safely storing large sized semiconductor
wafers and to minimize likelihood of contamination of the

wafers with particulate, moisture or other contaminating
mediums.

A feature of the invention is a wafer carrier with an
open top and an open bottom and wafer separating ribs on the
sidewalls, all of the sidewalls and end walls being
uniformly of full height and one of the end walls having an
external transverse indexing crossbar toc accommodate



Anot her feature of the invention is the provision of cooperating

i nterlocking beaded edge or rimportions on the carrigg %ﬁgﬂ‘%ﬁuﬁhe seal i ng

cover to fit together with a snap fit and produce a substaniial seal to

m niim ze any mgration of airborne particul ate, noisture and gases into and
out of the carrier. Still another featurg provides that the sealing cover
I's nolded of a stiff but relatively flexible plastic which allows the cover
to be renoved by flexing a corner portion of the cover to lift the corner
portion off the carrier, and then progressively lifting other adjacent

portions Qbchite neO\ele (B‘d‘rztlfb_&- CEr rpxeécegéliﬁgfé@mmﬂeﬁf: th&h@O\te:@ sinaul at es
peel i ng the cover off the arrlljsfzif,.a A#iurth iétugf g e ﬁrov& lon of a
lifting tROE&ER™REIESIL T Aol e?n ng® ?aﬁu 78 dent
portion oﬂlbh&ncpﬂmnasztbtﬁa&m&&ﬁﬁteﬂagplrmpMIanthﬁttbpeaudvbntakmays be

lifted at g0 ggg ver, at the side opposite the tabs) relates
to the adf:g’?g%t :E(;%p%g%ge por P|ﬁgn of the carrier in a hinging relation and

bears downwardly against a tab portion on the carrier to lift the cover off
the Cfrrl er aSAHbQ;khQQ-VQ][edtinté Ics@dtww@hnﬁéxltﬂ 1§n@§aebr\ixheats%e. Qjf the

i nvention is ac age or s ng sem conductor wafers erein

T £ bl | CPPPPEF A o K TRF ARG TR <G ¥ UM GBEE DL ORSt 8o TR

st acked o&h&rﬁ@rehnﬁrmwStMu(ﬁaal&ng'¢$marrmbvfﬂuatogéthprnglthza Apvag |
2004 - @n st_or elelyts) a le drhe
and overIF a%%&ﬁﬁgquﬁﬁrmas |pp|ngﬁ%%n %%%égé ﬁ%XE%la%exgngﬁgga 1 %
cover trapf @irboxnepipaytcomlatrer Mmaistyre \anddgasesn @utmaﬁuﬂyopﬁopébtlng
tabs adj agg@at claks-jle@R cover and the cover trays support the shipping

contai ners by engaging and supporting the tabs which effectively suspend
the container in the storage conparinent. Another cover tray overlies the

Sg' ppi ngtcont als:ctq;l% laﬂidﬂ}ﬁrtstﬁa%ﬁﬁ;éi%&?f]id@é\t&%dtﬁtéaéedﬂl%%bélv)éron t[]e
e ge pOI’ 1,0NS e cover I.Ntal e COo S pon e.walrer cC ers (6]
T iR el S A A ART T Tt G T ex DB g IPABRL SeRpREn
DESCRI PTI @ll16wsDiRA MGFer cher doel reanawqahrbpemewmql awcotnerppastien

Shi PPN 63eAleSoyel) B Q.0 ufe REFIGCLSUR JOEbEE LHE SULORLI ang

container In exp ode |on ree princip
havi ng poﬁhﬁ@n@r@mewéwlé'r lfging qﬁhﬁ@érﬁ%mcyem‘@rp@rmpny of &heail .

Figure 3 icpvarsSds Q'heVlcﬁ\&:‘rtfH:OUQhrﬂfB? ﬁ&:@ﬂh@%f%é' 88¥ert QKﬁBlﬁ%e@
broken line as indicated at 3-3 .in Figure 1, and wherein the break is taken

at the ceRE& 1F’gn§h|en(?|°é’£rec?ftﬂlﬂtﬁ $%mes in Figure 3. Figure 4 is a

section view taken approximtely at 4-4 of Figure 1 and show ng several

sem conduct or \ﬁaff%rﬁ:h%?:i %asctu%reecu Q:htehepz(':g&}.s?igr?rof a lifting tab on
one side of the snap fit cover and a tab on an adjacent
portion of the carrier as to essentially require that the
cover always be lifted at said one side.

The cover, at the side opposite the tabs, relates to
the adjacent top edge portion of the carrier in a hinging
relation and bears downwardly against a tab portion on the
carrier to lift the cover off the carrier as the cover is
tilted upward.

Still another feature of the invention is a package for
shipping semiconductor wafers wherein a multiplicity of
shipping containers contained semiconductor wafers are
stacked onto cover trays which carry the individual shipping.



Figure 5 is an enlarged detail section view taken approximately at 5-5 of

Figure 1. 28 April, 2004 - 4 Figure 6 is an enl arggdp_;@lgijomection Vi ew

taken approximtely at 6-6 of Figure 1. Figure 7 is an enlarged detai

el evation view showi ng the | ower edge portion of the sidewall of the
carrier and the adjacent portions of fhg hottom cover, in exploded
condition. Figure 8 is an enlarged detail section view taken approximtely
at 8-8 of Figure 1. Figure 9 is a perspective viewillustrating a package
for shipping a multiplicity of the shipping containers illustrated in

F: Igures lcdgm_:filggfg iﬁggeg_aatgepc?if@_artmw' ﬁﬁ_oltfhe:csiefxcltﬁﬁ_yﬁawgicl&rays
illustrated,in Figur : ure s_a _detai ectiqn vie roken away
for‘clari?@d%ﬁlﬂ%tﬁPﬁ gﬂar#gﬁeﬁ QBEPS%iﬁ&téﬁfaﬁiﬁ?ﬁ%ﬁﬁ<ﬁ°¥%§ﬁﬁ%Fio. Fi gure
12 is a ddtixch zeetsoppourted paral goveskdrayway They shippingof detail and
t aken app | 12-12. Fi e | s ged det ai
section v‘%%%ﬁ#\gaﬁ){ﬁ?o Fam%tlgkg g?%%3P%%ng%%§}%gjlé2&|ﬁzﬁ%ﬁ%%4 IS an
enl ar ged akiagensckhe ohopi EAVREK BRYa SProLOYETe BF aitS BHRPRPE HQure 12.

shipping containers by engaging and supporting the tabs
which effectively suspend the container in the storage
compartment. Another cover tray overlies the shipping
containers in the storage compartments and bear downwardly
on the edge portions of the cover to maintain the covers on
the wafer carriers to maintain the sealed condition within
the shipping‘containers.

SC ON OF DRAWINGS

Figure 1 is a perspective view of a plastic shipping
container.

Figure 2 is a perspective view of the shipping
container in exploded condition to show the three principal
parts; and having portions of the wafer carrier broken away
for clarity of detail.

Figure 3 is a section view through the shipping
container, taken on a broken line as indicated at 3-3 in
Figure 1, and wherein the break is taken at the center line
indicated by dot dash lines in Figure 3.

Figure 4 is a section view taken approximately at 4-4
of Figure 1 and showing several semiconductor wafers being
stored in the container.

Figure 5 is an enlarged detail section view taken
approximately at 5-5 of Figure 1.



28 Aril, 2004 5 DETAI LED SPECI FI CATI ON The shi pping container is
|nd|cated in general by numeral 15 and conprises a wehe rAﬁﬁ%'ﬂoﬂﬂ-lﬁ a top
cover 17 and a bottom cover 18. The wafer carrier 16 TS preferably nol ded
of a substantially rigid and transparent plastic material, such as
pol ycar bonat e, al though the wafer carri-erda M ght be nol ded of
ot her - conpar abl e or equival ent plastics. The top cover 17 and bottom cover
18 are both nolded of a substantially stiff but resiliently and flexibly
yi el dabl e plastic material, such as a thernoplastic elastoner known by its
trademar k HytreFigureegi iserad enlakgad idefta iDumertigmevipyr tpken
t her nopl as n 1 es, are bl ock copol yners,
con5|st|ngag?rgkﬁargg?grggtgﬁﬁlgg %ig;ﬁgéitﬁ pol ybut yl ene terephthal ate
and a soft (anorphous) segnment based on | ong-chain polyether glycols. The
Ear g icular mat thghrgsed 1isR atrh@rtmqmijgﬁﬁat%nmts sldﬂdaﬂﬁwlanbeanl
ardness, ter in the.r.an {0 and_ the.materi,al is
el astic angH gegt 9@? ngﬁl Eﬂﬁf%&%} 1$¥;ﬁ FEFf%?rﬁﬁﬁr HFgrlp
and nininubheraépaoénmapemmwonauﬁﬁaﬁhqﬁbqﬁrqmnanwenslsmagxplodedaddlt|on
the stiff Qupstesihiently yieldable material in the top and bottom covers
resists deterloratlon frommany industrial chemcals, oils and solvents.
The wafer carrier 16 conprises four enconpassing wal | s specifically

identified as SFQ?’(EE' 8 12 and el b rubtvibl ) Ss&dt Aol ¥Pew ThekEhdeval | s 19
and 20 and end i nd 22 are nolded integrally of each other so that

t he plastlepﬁﬁPﬁﬁme PiVePtlg =8 9t 35S e, The upper edge portions 19. 1,

20.1, 21.1 and 22.1 of the sidewalk and end walls are in substantially

| i near relation c her C h yLn pl ane
and defi ning theago|c‘E)‘aope(r%E"ng©1El p\gfgi’,&p‘:%l% 5’0’(?3" a%ih%ae‘%i?#eécg?‘r:ggse

facilitati fgrl shdpprdnohe wal&iplicimo athdheafdripping econbalinersadi ng the
waf ers frommilierpaten ?ﬂr@h%h Lhg g dewal I's 19 and 20 have a multiplicity

of upright ribs or tee 24 an 25 fornmed integrally thereof and defining
pockets or slots 25.1 therebetween for receiving and retaining the

sem conduct or waﬁqus-e\/\aion 1&pacctd>pr ¢1ain ariew Y aard) Stdex - off heoteanspar ent
polycarbon te. of . ﬁg % %mﬁ }9 20 faC|I|tate viewing the wafers to

det er ni ne 53VF bHAUERERTEA o FHTB® Srhe sidewal ls 19 and 20 al so have
rounded offset portions 26 and 27 shaped to conformgenerally to the shape

of the wafers V\f-"t;.&u?% g@rnseq g’ foq_ln sett& di fﬁeé pqglt‘#]ggﬁ %}\‘?Xﬁ fggl tional

waf er separatin S r mal ntaining ers paced

rel ation téléﬁég}’of-‘% Aexadli angy t@tk%wammmamﬁhéschllrbletaﬁthma
The sidewahbs 19 and 20 al so have dependi ng and parallel foot panels 30 and
31 defining the | ower edge portions 32 and 33 of the sidewal k 19 and 20,
respectively. End walls 21 and 22 are both substantially flat or planar and
have | ower edgeFpgureong 34 andetaidhisdttiioh ariawngasheDer Blb¥ehnaklg same

nt or connetCEdo B Togge CBs AL, At Fiksh sppralinati¥ a8 HPalicrf and

end wal | s Edgpeeall@-to define the botton1open|ng 36 of the carrier between
the foot panels 30 and 31 in order to provide access to the wafers Wat the

bottom of the carrler 16.
Figure 13 is an enlarged detail section view taken

approximately at 13-13 of Figure 12.

Figure 14 is an enlarged detail section view taken
approximately at 14-14 of Figure 12.



The sidewalls 19 and 20 have outwardly protruding tabs 37 and 38 nvol ded
integrally of the upper edge portions 19.1 and 20. 1 opgtAliczteepl | s, and

the tabs 37 are el ongate and 28 April. 2004 _ 7 _ exten ongi tudinal ly
al ong the sidewalls, substantially m dway between the ends of the
sidewal | s, substantially as illustratedgn Figure 1. The sidewalls 19 and

20 al so have | ower tabs 39 and 40 protruding outwardly fromthe | ower edge
portions 32 and 33 of the sidewalls and specifically fromthe foot panels
30 and 31 thereof. The tabs 39 and 40 are arranged as mrror inmages of each
other, the tab 39 being ill usph eUEDNSPEQUFECATION tab 40 being
illustrated in Figure 4 in dotted |lines. The upper and | ower tabs 37 - 40 a
useful in manually lifting and handling container 15, and the upper tabs
37). 38 suspendThbeshﬂppﬂngﬂcdﬁiaﬂnérmﬁstimd@maﬁédfin99€n$nalThe tabs are
B o®! HunSRUS 137 antf i1 WRled odfr PBE (LY &' kil BEVERT 7ol 16
and are also uséd to or see In applying the'T Bper

portions 29dia Petrozs QQW?Eﬂk&me k and the upper edge portions 21 1, 22.1
of the end walls define enlarged and outwardly flared upper rimportions

41, 42 on the sidewalls 19, 20 and rjm poriions. 43, 4 he end wal | s 21,
22, respectiveFpe TRd &nCaFSLN, pifert §|§%T&ﬁ¥$%%¥ aﬁl§ﬁ8c8 nBct with each
ot her andsabeuedmﬂ@lnﬂnnxgxﬂaandnﬁxxﬁspuuenﬁtphdstgcamauadlahe enichr e

peri phery _of t Sg% rr| ’al heOuréﬂ %b&#? lslg thg!e_ngewg1 lﬁe The

perlpheraFprg rlm o '€ su Iane The
si dewal ko:goah@rzeqmnanah;aunr\mguqumemhdppesnige deThﬁet@PI§PyGG and

out var dl y 15| LN GHXYH ddvBPOd IS lﬁjénh 4Bo1dda 28 48subBeRAtiaYay. Which
join together and effectiyvely provide | ower r|n1£ort|ons aroynd thé entire

per|pherySGﬂfﬁh@“@aMq%%l%ﬁ?tlﬁu?QQwﬁ}e¥%?ﬂ$dY%? AablpePiaBsigntially in a
pl ane. %&té&rllalL, 2Heh casEea:i’cuénﬁd}ﬂé@@ic p@ned;Soﬁeranﬂoaﬂ: bgs me i ndeXI ng
not ch 49 for gereln ooperal $:t X|n g ? n%dla

pr ocessi n& a?té"lesﬂ’tsb SEThg- T = aPPreptis such a
proce55|ngymmeﬂ|Mhefﬁupnauxﬂamuﬂastanemutlmnaln5oﬁnﬂtd6gnadehe bret panel s
30 and 31,4 h 1 a over
t he i ndexi n% tr}fot(:?‘:c e %hape &%ﬁe en arge féﬁ%???hlﬁg t?’%ﬁﬂ%\zﬁ:

il lustrat &f mlwhgmyée@q Ihepaphfihaslate andipe 9pLfhl(anerpheus) segagntoner
r'"1pOft'%B%eﬁ5on4@mnﬁldHHiﬁ“§dM étﬂé?*é%?@@ 0N Phet pRrooEhigRs S0 of the

enl-arged | ower riim portion 45, Iﬁﬁh di verge out of_the planea%f the rim

portions Irkesdad t*ﬂaqqﬁkﬁﬁﬂuf thotkomgCovers 17 and’ 18

hardness, durometer D in the range of 45 to 55 to 63, and

the material is elastic and has a sticky tack at the
surface, providing for maximum grip and minimum creep of
material and a high abrasion resistance. In addition, the
stiff but resiliently yieldable material in the top and
bottom covers resists deterioration from many industrial
chemicals, oils and solvents.

The wafer carrier 16 comprises four encompassing walls
specifically identified as sidewalls 19 and 20 and end walls
21 and 22. The sidewalls 19 ahd 20 and end walls 21 and 22
are molded integrally of each other so that the plastic
wafer carrier 15 is in one piece. The upper edge portions
19.1, 20.1, 21.1 and 22.1 of the sidewalls and end walls are
in substantially linear relation to each other with respect
to each other, lying in a plane and defining the top opening




It is to be particularly recognized that all portions of the end walls 21
and 22 are of substantially uniform height, and of thggyg¥, PO@ht as the
sidewal k 19 and 20. The end wall 22 has a pair of w dely spaced support
bars 51 and 52 forned integrally thereof and extending into close proximty
wi th the upper and | ower edge portions 22.1 and 35, respectively, of the
end wall 22. The support bars 51 have'cc?‘pl'anar outer edges 53 to lie on a
pl ane surface of a processing machine for the purpose of accurately

| ocating the wafer carrier and the wafers relative to other equipnent in

t he processin chine. .The _end so, ha n 0y, C bar 54

f or med m?g Pgl gset REFEder 5&&’1&5&@? ?E q”t—ﬂir o Y%ﬁ%gaﬁ 5'}(‘—§|-%§ar%£.lfa '
ext endi ngwafaﬂsuarséby ahdt haloaghory ther walflerb X rdamethadeafay crossbar 54
accurate Igggagﬁ the wafer carrier. 16 in a processing machi ne by

cooperatlng Wth the | ocating mechanismthereof. Wiile the crossbar 54 is
shown to extend entirely to the support bars 51, 52, but may extend only

part: al I]y acrg@ﬁet QQdQPlﬁl‘l@' I192%d®tzwm¢&%%rypﬁ 1b@1§y aheugfagglgar 54
IS al SO or ne | Nt e y an (0] |ece Wt 1 n .

pr 10208458 gr | ESPER; gk, 30, 2k Fheald Shnadratly SEreRhaafdi s 21 and
22 have t aefinihghpoghetshiorh s]s:tieh@mrettmetbﬁr&mrgrﬁonfrehelyndgwal k 19,

20; and tQSdGPM’ghFE Z%n%“‘ée%&co?ﬁmtf‘éﬁ“ gﬁaf ectl i yﬁécegaﬁglsggoa t he

enl arged Upper "an rmportions extend aroun
entire pevipheepchf othercar ﬂiher transpar el helycarbomakar efctihgr has panel

portions é§d@091§§ 1%' 9B FaTRAGMR] Wiy tHWardfyrdrea &BEeh—fHﬁé' ng
crossbar 54 to the enl arged upper rimportion 44, and downward fromthe

i ndexi ng EPBdEpRFesENcE ARG dACAIAD | ovidie rﬁ’rﬁ%ﬂ%n’-%@“?e%ﬁeé@??el y.
Bot h of tRaveagsunpest b(f&%ei5paﬁd:1%§ idd dre zemtsﬁépécpaeeswﬂfwﬁn t he
support bars 51 15 ﬁ'b ?’Fe far |nt e%{_al I%/ of .the end. V\Q 22. Both
the top cIFBPERFLEN O FESH SPRER & ftﬁ R T ’fﬁ% upper and

| ower portheneiof tFbecafifiset tp@rt'cesmscﬂ':am yaddigsiondk wafevpeni ng 23 and
bot t om 0PgBLagaSenb LGl heP P lies kit TR 5 ARA LMY G EEEEL ORS i

respect to e carrier “to essentially prevent mgration of arr, noisture
and cont aﬁpﬁﬁﬁﬂng‘eéaﬁlp@l &o eacheotharo and dit %lﬁﬁer%b@'hlPhtE%Fbr 57 of
the carri gegpbeteird bhenatdey.Ware stored. In addition, because both the
top-cover 17 and bottom cover 18 are forned or nolded of a substantially
stiff, but resiliently flexibly yieldable plastic material, these top and
bottom covers The $3demwlie fllserd 20 @iidy hhve Mppendindg ahdreof so as to
essenti al erQ??lflt Bok° %%1%“ fagt *Lﬁdc%ff 'ferfl%z{.,&g $hé! | dubkLing one corner
of the cover 0 € ca r| er an pr ogress di sengagi na t he

r emai nder Portipascdgernty & ofe the sisewalils tld Emﬂ/e20 i7respprtively.
partially cylindrical panel or retainer portion 58 having the curvature
substantially the sane as the shape of the edges of the wafers Wto be
stored in the EBAt ¥pddE 23. apd Fde adifc R tﬂ“%ﬁ&ﬁﬁﬂ’ea%wtﬁ%anﬁFal ner, the
waf ers naplhaue and aSVAVbeerZQ%e tJ.dSrweiqerarﬁi wmmxwaa@eei ght

i nches (20.3_.c t he urvat re panel 58 .appyopri at

subst ant i 3FF9“§%8I 985‘?5? He & @u%\;‘zﬁ L?raé“eof kane rlﬁp W %?se‘ggzsuch si ze.
The cont appetidbsi $2akhnd S0i bfd the sstmﬂm:aﬂllsncnm (aﬂxﬁi 9, tmeeve inch (30
cm or la %H:tt% r z

partiall y&geFF\r%%?l?%%F%aﬁgPe 8e}t‘1i§% con\/dg'gsr |3flir1fef3%gu?$ace ?ac% ngftgﬂgopen
interior §?d6f"ﬁt1|%é ﬂaﬂelenéaﬂlalléls coapandte e |desBing sthegkobtaml tiplicity

of el ongabpeReAdS 3@" offl ¢8RS AR r@ere itk d 1 d %6@|§a{né‘i£’“90tﬁﬁdp§i“ all'y
cylindrica er surface , and protrudlqr;g_' slightly toward Een interior

57 of thelE‘aPFBSF to prgyYdae: RecesF L r{%é‘ﬂlfeﬁ’éﬁéq\ﬂ‘énﬁhﬁapﬁ £PR afspaced
rel ati on bheweaprtilke adges of the wafers and the convex surface 59 of panel
58. As illustrated in Figure 4, the elongate beads 60 extend throughout the
full length of the cover 17 and of the panel 58 so as to overlie and engage
all of the waf @he shdewadylsbddsami@0 mave advwardky .pddtrtdpngotabsl7

al so has §9b§}1§nt3bagagﬂt hhaan%'&%rl%&f’l@»a@fs'&% gélcié%gﬁog%iogg %93% 64.

It will be recogniz at the-si e porti acen

carrier sPBéwﬁPl119faﬁ532§1d9M@ﬂﬂée gmd|ﬁpeu§§bsrﬁlrﬁr@oebongahe and
substantially wi der than the end edge portions 63, 64 which are adjacent
the end walls 21, 22 of the carrier. The side edge portions 61-64 lie
directly on the upper edge portions 19.1, 20.1, 21.1. and 22.1 of the
carrier and contribute to maintaining the hernetic seal between the carrier
and the top cover. The top cover 17 also has a nultiplicity of deformations
or stacking offsets 65 fornmed in the panel 58 to facilitate stacking of the
cont ai ners one upon anot her.



The top cover 17 also has enlarged top cover rimportions extendi ng around

the entire periphery of the top 28 April, 2004 - 1128 }iéy, 2004 nore

specifically, the top cover has inwardly protruding enlarged top cover rim
portions 66, 67 extending all along the side edge portions 61, 62 of the
top cover; and has enlarged top cover-rym-portions 68, 69 extending all

al ong the end edge portions 63, 64. All of the enlarged top cover rim
portions 66, 67, 68, 69 are interconnected and fornmed integrally of each
other and lie in a plane. Wen the top cover 17 is applied onto the carrier
16, the|@xﬁqnﬂtldngnfwaﬁﬂabhgagkoagdthabsadewahésn|mq@aﬂanﬁmaMM¥44 of the

carrier 16 34 SERL] Dflak b2 £AE £ THBANTLROLUR AN D0 plad e

cover 17 |m PorTTons e carrier provi snap fit for
securi ng tlHastrated 7imnfbgene tarrThe %devﬁélﬁntlér Ane 4ty arllﬁﬂ FRYE ons

66- 69 on { e Coubls &gl dhe 46 nppeﬁi-uemﬁ 4éu&4a931§thr‘b&f rreRy m«&r OVI de the
sol e neans_ by which the_cov 1% % gﬁ g Q#o th carrl {;

there is SFOEBTIRE N Hg? Hév? e¥ ehBrEEKE Life @ EP?ff %%e
carrier lfronCostes fidotalsanéhs 30pand 81 thbreoft.i oMhe/Gabal 3thiazkd ptdtrude
out war di y frO(r]anI;af}?O%éé ?Q%if?&rqgga aeékeggchogﬂﬂe{'ﬁ, g‘.?-lé %l ofw the rim

portion 6F < acent the en he top cover to
be |n<ﬁfh§aneﬂkﬁus#ra¢¢@ 1935@6@r§01tﬁédaGP§cé@thﬁ¥92%}¥%VﬁWﬁ?%%erer

16. The tfgn%gghrgd4a{ﬁ 4Setdl 1Pnegpl eting closing of the top cover 18
onto the carrier I'n the final stages of applying the top cover, the

tabs 70) 71 may be nanually squeezed toward the tab 38 on the carrier to
assure that arm{é Q@;ﬁj:@ﬁ @ﬁdthewbﬁttQBBCBVeF 49 a®ep pairdd cudrat yhat the snap

fit has heen ni shed. o] hn| n ng.the e

devi se vatd p’r%e’&%‘?% ffggﬁi’gg énﬁaﬁgﬁ né:ht he%gc%%(%\eiler |t has
been founzbrtrimesutsesandl the apper pahse3ﬂheBBopreowdﬁqrﬁsqﬂntqhe upper
edge port | e r h p cover
may be’ prée ed&i E% i%ﬁﬁ?fﬂ%ogg &\%iﬁ?ng?lsg%pg Bgn%gl ?ﬁg rtlt m%péoér)t i ons of
the side EFSerti mald4s UBhegtabe aBenRLEOhBERINE dRe aPPLYGMS thghds. Then

the side efgs POF i PS8 1lené2c0Fribe 16D cover are progressively pressed
onto the r|n1port|ons 41, 42 at the sideWalls of the carrier, until the

entire rimportions 66 - 69 of the cover have achi eved and conpleted t he
snap fit onto The aspearcadgei popbibheniodl,- 244 10bft hec aidesval ¥orand

r enovi ng o) ortio0 u a ] rtions
67 and 69éﬁegrlwe€tg%e?¥°¥ﬁ188 g%e%f ?lbm'nlpor%t %ﬁs%ﬁ%}q% (ﬁw rggr“ er,
and the mmg%ramnovetw@nélmﬁléaeér uppet| gmmw 41het 2 ion
portions e ﬁ&&d’r&fﬁévﬂﬁ g&panat ?S!mbiéo&-tibh&g 48" {4he dipRdveig until the
cover is free of al e rimportions 41 - 476f the carrier.
walls 21, 22, respectively. The enlarged upper rim portions
41~-44 connect with each other and accordingly provide rim
portions extending around the entire periphery of the
carrier 16, i.e. along both sidewalls and end walls. The
peripherally extending rim portions 41-44 lie substantially

in a plane.

The sidewalls 19 and 20 and the end walls 21 and 22
also define enlarged and outwardly flaring lower rim
portions 45, 46, 47 and 48, respectively, which join
together and effectively provide lower rim portions around
the entire periphery of the carrier 16. The lower rinm
portions lie substantially in a plane.



The particular materials fromwich the carrier 16 and cover 17 are forned

are highly resistant to abrading and scuffing and accqgﬂg@lézoohe
generation of particulate is mnimzed as the cover isTifted o or

applied onto the carrier. The bottom cover 18 has side edge portions 72 and
end edge portions 73 which respectively gnderlie the | ower edge portions
32, 33 and 34, 35 of the carrier and engage the | ower edge portions of the
end walls and sidewal k of the carrier to contribute materially to a
hernmetic sealing relation between the bottom cover 18 and the carrier 16.
The bottom cgvemaadﬁ dfstiRe CEOGE apan@ler 3suppar Bitngago &N gilhdmcmé Sl%t&\bht h
respect to, t e ortions_72, 73 as.to trrude upwar into the bottom
bpentng 3dbriamed fitee HHoed VodRefRrer vBER) SRaERIREars (dk hed'y
portions 7h conprocessingpanachihg €ori adchratepyndbocas iwia he oo i nner
surface wh t | ri etikhRe car mpiney 0 1t of
the waf e\r,\?%:{)%ie%% th%‘?%}?néoéﬁéze Zéhgr FP@L%‘&I - %::urvatlugrlgelgglg%gnel
75 conf or PR Shard ofétar WakefSoW PFRELFaRl apd Als@hddha pair or

pl ;Jr al i H/ sajifdh@.}ﬂwf tﬁ% vaﬂ&{zd::j éiVé?g&Pﬁﬂﬁaﬁal?eaés a®r f5rol AGRe ;7a75d§| OM@Ldf o
integrally thereof an rotruding fromthe convex surface inwar 0 e
nterior BheindrxEis Hereh sthe  ShenshaBeaRd S S AREhdgRRe (< e

waf ers W pdetimwadss 7Vl hestmdtegd| ifit Figareabedidlsentatels engagiese of t h

t he Offsetalﬁprédfé\%a}? 2@11}]%:7 ré i eéi??ﬁ?h%ﬁ%??g 04§o t&at 4L7heaon\cl)$fﬁs are

free of the si s and are entrre { updn “orfe or h™of the
beads 77, Widgnrithesxegptien | ofathenprortipass 68t ofdbepenliaggedilaver

waf ers. The £l gseatsh b@ﬁ%&kﬁ%éﬁ“éi{r@?eéf BNkl ¥ndl PAardd oA d iy

cylindrical panel 75 and extend substantially to the ends of the bottom
cover 18. IR ART RAFS PYRE htRe LRABYLPBoRSTEREENEPng ar ound t he
entire periphery of the bottom cover and nore specifically, the bottom

cover conprises_ en]arged rimportions. 78, 79 extendi al Qqng the side edge
portions 72 of ThetHd RVertah E%rgﬁ?ﬂgn?ﬁﬁgr #%ﬁo?ﬁﬁoﬁ?rﬁ"% of
t he sidewaik tite &6l ofall=e Zhrandr22 Theceboft substunatialiy amificged bottom

cover ri mpperddon , ]tt?%(t&’ﬂé h ngd . r tig0 7 f the
bott om co%ée{ir% Zar%ﬁ?a%ilgn he enpg‘?g%@’g??‘%q E%%t g%ﬁggg},&g4ggo%§}dhéog'nd
wal | s of tHe &ndivalhe? %rpc-s ra3 iPPHLY t PHn¥igdely 79pagedasupeerir daxsl 51

i nt erponn%ﬁ{d_eobzfviﬁcktmmﬁé@faﬁ% ther&ybshaat batbyalifg? iRt 13Kk enbr ace
the rimportions, 45, 4 and of . the wafer carrier”in a snap fit and

. A8, A7 t _
in her et BF VeI ‘fle“rqht' URPSE13Rd 1REehoPHIR BBYELOBS =% namst
carrier. Tt mespertively,/SoB8Itlé éhd wallopecoveheaBdppbet iAo rga ons 45

- 48 of t f | ' t | e, ns_by.which t bott.om cover
IS retaine ‘)(l)&rall t .elca\E/Hva lle‘ra&f:igériﬂ)éeéig?.%s,éghg%geﬁgea ﬁé‘aﬁ'g ?h‘ﬁ%ﬁaé:r?erﬁ et
| at chi ng RFALLSHNG Rafpe Eonhothe perpeseonft Accuratedy. locad iy il .

2004 - 1l4the wafer carrier and the wafers relative to other equipment
in the processing machine. The end wall 22 also has an
indexing crossbar 54 formed integrally thereof, and is
sometimes referred to as an "H-bar", extending transversely
of the support bars 51, 52. The indexing crossbar 54
accurate locates the wafer carrier 16 in a processing
machine by cooperating with the locating mechanism thereof.
While the crossbar 54 is shown to extend entirely to the
support bars 51, 52, but may extend only partially across
the end wall 22 between the support bars. The crossbar 54

is also formed integrally and in one piece with the end wall
22.



The hernetic seal between the carrier 16 and the top and bottom covers 17,
18 prevents nmovenment of air, other gases, npisture ancgg chbﬁﬁ4i nto and
out of the container 15, and prevents the carrier fror‘r%ukp'r’rrg—crr sucki ng
as atnospheric pressures change. The bottom cover 18 al so has a pair of

el ongate tab portions 82, 83 extending 4 ongi tudi nal ly al ong one of the side
edge portions 72 and adjacent the rimportion 79 of the bottom cover. The
tab portions 82, 83 lie adjacent, but in offset relation, with respect to
the adjacent tab 40 on the | ower side edge portion of the wafer carrier so
as to facilitateia per weh parfildANgoys! ' sgHgegLRg Payh of the
tab portiaoaszg3 and 48\; ssur, n%ct halfoﬁga%é% ???hhgggbéégggo%tﬁl eted in
appl yi ng®PRe?BoPa¥m E6Ee deghtc yhiich iy eheasame aacthet hedgbdver 18
is appliefl tbethédewndiler 19y 20y rhd hdVAPFLPVEr 218288 @psugport table,

t hen the rLer ' upQn. .t bott.om cover and pressed so as to
secur e t“gi‘%aégi E%glgig%h&gg‘%ér%et B:S’éat [RHanged Yppey | and| {ovRE Wafers W

are al r eBeftianshwhighr eff ectlivelar endend larmind ftiesl &ytike bottom cover
18 of f tperopheey BErthenNeazfies’ 16f. t iJepal .ln_removing the
bot t om cover 18gfrom %he wafer carri erfi%c?ze corn"%a]fSl é%%t‘frgnp%th'ﬁgRBBttom
cover is 3T R20® aRCLE60RSd@sc APPed Sirn Wi ciesRRGH ive 1 heexbpndover, and
the bot tupwardky fSommyhehéndbyihg pre@spas 5 wdiﬁ%lgéﬂf&%é&”h%gs

enl ar gedrirpwé %_{g}‘pgat [ Qﬁa ég;"éga()f lt h% waf 3:{5_)t carrjer, for renovi Fhe
bott om cover. The ri m porfron azdly; Irioh hhe RYexARg Fresebandsénbr ace
the ri m{prehemgnlizrgedolovhe wimeporaionen santexpeitivdly, hesoehi 6¢

seal i Nng #1d §bd e hesbQlO0RLC K and .t.he wafer carrier to
prevent ni gra%tionbﬁ(;‘%ﬁgﬁ?grrg?s?&?eggngxgért EuICE N6 P ase e treene

i nt eri or™7 HIPRPEE adEs S4yrHer . Whlkehearet foriet dmteexarl Yy 16 POEKE ONS
78-81 |l iensuwsrtrnng2ally in a plane, 28 Auril, 2004 - 15 portions 78.1,
79.1 of the rimportions 78, 79 extending along the side edge portions 72
of the bottom cover, are diverted out of the plane of the renainder of the
bottom cover Bath puh¢ i oms ¢oveprniprandothBensheaps ebviehe 107 Lipy)s 50 of the
ri m por td s &b & [ LV e, Qut _of the' planes of thé rimportions on
t he waf erﬁg‘arérkils_écro g:nl)((j@ ‘gé%g%v%r;é’t g“?ﬂd@?’ﬂb?ﬁﬁe?%@*‘len cagE iegottpanel s 30,
31 of tHESRAKHICHY |@kosaitheotopropening183ahnd batteut WpedihgdHy r udi ng
lip portndiedd Wtdnpidly nd_the.periphery of the bottom
cover eéce%{hr?at t he, tabs SZQL%%P%%&%%?é??éﬁgt ﬁe§'8gtlﬁé‘sbg’t1§ E5Ract
Similarl, e BFHF & &r° 1=2esart it harpreventt midrag ibnp ofomtirgns 85

pr ot r udimeg s¢wirearatid) dortanieatetiee poFt i @0ss Of t oyer .all the way

ar ound Ttﬁlqg g?reirpq?#yzq th597 to ov%gr)fexpep? a%'{:ita.lé ?gﬁg )ég ° %’ tocg]provi de
addi tional strength to The to°pc0c rCARTLEY | ghepeinokbegwakeirsh Wesarends

al ong t FEores-podin @dddian, theraise nsige o0& t £Op- c80E8R085 by tab 37 of

carrier phe ' 14t rd during repoval, and assists in
lifting n(!,i:%gli ?Eﬁrgtgg?r?c%\ri{gmfpor %dor?%gé&lﬂ%#r %ogﬂ’ﬁﬁaﬂ}léﬁ-lyhe carrier.

Fi gur es Sté1fa Pty SEsds amtd ¥s Hilst iyl w gritel des1 é Sppask pgeglatarghysters for
shi pnentheseatopo athdl ibedtoHe BvduUG-or f f r gcessi The
packagediu?i;,'ndi ggtaed i n %S_ner al by fllu?orﬁarj\éﬁi Wg%% g%e 7B lﬁgﬂﬁk’ti plicity
of covef frafsTEBCXad. HHRLSAt, s as f BrFentindly rpéel i thet coesel ot her .

The covefft thpscasrdier iyl ded tdflNganEdtimpidme aSkpaEt Jéfutﬁél Yayphoamed
pol ypr og¥kegfie EE%{-E%&-“Q ughi oning for the contalners 15. cOurse, ot her
y

f oaned gl ast1cs nay be supstttot & SHPWIY thisengaging ytheshi oni ng f or
t he conf&PadpdersofThhef caver fram itheofcadicidr.ays 85 is capabl e of
absor bi ng shock 28 Avail. 2004 - 16

The top cover 17 comprises a partially cylindrical
panel or retainer portion 58 having the curvature
substantially the same as the shape of the edges of the
wafers W to be stored in the container 15.
successful example of the container,

In one
the wafers may have a




in view of the conpressibility of the material and the limted resilience
thereof. Each of the cover trays has an upper portion &b aapd, 8obgaver

portion 87. Although FIG 9 illustrates a stack of nine trays, I1.e., eight
| evel s of containers 15, the package 84 may have | esser nunber for stacked

trays. Oten only five trays are utilized_in such a package 84. The upper
portion 86 of each of the trays 85 has™a nultiplicity of open top storage
conpartnents 88 arranged in rows and files, and in the formillustrated,

each cover tray has 16 storage conpartnents forned therein. Each of the
storage GQRERRAIETENLS aFbrck St de ight eoRENEsa (5008 émE' apld &nghi ppi ng
contai ner therein. Theé conpartments 88 are, shaped so that .the sidewal k 89
t hereof IFRF¥atires ffe %ga%%lt% PREPHIataLY sPURREAPE 184 1nd 20 of the
cont ai neldupl icaitdd aHe/ cuhfatar@ast NENé Sed@e Obft pEnedECHL! Bayh arizeshaped
so t hat LIE’I% end . wal | S t.hera f are.ég\gsﬁgantﬁgy y6f I.Ial% ag éo cqonform
subst anti Ifqﬂgaﬁ{'ees e HrIETHe Tht 112 219522°%t He &2 Fr 16. The
bot t om stwiedse dnal (Sdctem)l ahelaxgparvaters B makipgsthet icantainest to
confor m subsapidraliatd G, Tlale apesof1) ey sidarand: pdngdosaedd ons

72, 73 of the "bottom cover 18 of each of the containers 1 he upper

porti on &6CEPVEXcHIEEL FRIEALE §3GIRJI gEhe| SBeReiPREE1TYsGIpSEt Wikl f 92
adj acent wegelr arirdiers dawhldise §ake@l S8PRDELI Ngst Aemtiak ipaidians o¥7, 38 of
t he wafer 1carriter b16 f each, of th{ co)géaigers %5. Tp.e UF‘p r, tals 37, 38 of
t he waf e® ' €X9A % & 7 (REEORANE LBPEF TR IR Y S IS he
cover tr dhe @adtdadiyfeylhimdmital nimsed Ssusfaber abgl puspenddedaf rom t he
support I ' % y sillystrated in

i ar e 131 TaHERy fok SHBURE Andlelof §TOSF FhEYcafRisr B 10T g

28 Anri| eng@age they edges ah&he ppfersHél and mainbainas spacedtit om covers

| 8 are spaqedivn Hetwed Ttliehﬂacilﬁé GBF Sthd ApLPePd Qhat BReCeBRIiTENtS 88.
he_bottom covers onto the

As a result, no pressure is applied through t
waf ers cSWEEATE 3% @k a"!péz'er sAiSJ.'l]i‘I‘l%t’F%\?\%‘F Hor Fragntegd . ofth&ach of the
cover tralondatey ddads tdie extpaid prhitouwgtsowt €het f@lloYengthaps ther ebel ow,

and the | I | 0 t cOV, r . ha bott om panel 93
form ng the ro&%%ngﬁéé:&%lpe %f&t Flges c%ﬁp%gt%n%gg%g,leaﬁagt REIBSE: gﬁ{ipanel S
93 al so ®fethiecy¥afiexrsc ety tmayntle ftohed t imythe heeopbalivoer.The bottom

panel s 93 have | ower surfaces shaped to conformto the shape of the top
covers 17 of the containers 15 and as seen in Figure 11, the surfaces 93.1
are al so subst{ThR® itAR Fg¥an ik 13483 | hagirFekstant badlyhElpinand pdapan he
-top coversidel edfee portians €83, le1f e 6]t ont PRDELSH83rakegnizesd from

the to vers.17 af. the containers 15 so_that no pressure i S hrought to
bear olr[: t%ﬁ‘@%p 9 849F SAIHRIAO %t s %%' o?dQﬁﬁgEgng‘g FRrTIRE Igovver

porti ons sidesfalillze 100\eerd PAY,S miedvitie esmnipg inssppbnt theeto%érheandng

d dl [ ' , ,
ar 1 cul A8, bACMRETANP WA ST ofE faag Bof SIS, 8 8 cen
bot h si d&heidh @geoRaddagentohe tehichtw behr dovwhatheycayziest bGhe side

edge porigides ke Gorafi s Loer e dﬁ@c@i‘%e&'ﬁ fitd appeg khge ength of
tions 61

the covers and of .the side edg‘}e por 2. The cover trays 85 thereby
bear dowlPOSFIONE i%td redfe pordk ohs a8 22 biok14hefCaARELIEENABRANers 15 as
to conti meetyiputel dd heiemeirsing diid \hartidr idesé@i chetRbbhethel6 and

mai ntai n _f.he .t vers 17 in hermetic sealing relation with the wafer
carriers Cfgi-le%ggﬁ-%/%q% jtﬁsbfov‘ﬁ?

The top cover 17 also has a multiplicity of
deformations or stacking offsets 65 formed in the panel 58
to facilitate stacking of the containers one upon another.

The top cover 17 also has enlarged top cover rim
portions extending around the entire periphery of the top



In order to provide for nesting of the cover trays together and stacking of

the trays one upon the other while naintaining the trw;\g filveo04 cal
alignnment as illustrated in Figure 9, the upper portions of the cover

trays and the | ower portions 87 of the cover trays both have interfitting
of fsets 95 and 96. \Wen the cover traysg,are stacked one upon the other, the
of fsets 95 and 96 fit together and prevent any. si deward novenent of the
trays, thereby maintaining the trays in vertical alignnent as illustrated
~in Figures 9) 11 and 12. After the trays have been filled with containers

15 in ally ';%gt H t_ﬁ%}h%léfﬁl%hetﬁéaﬂéphé‘dﬁeiaeﬁﬂssiﬁfk&@algne upon the

ot her as Pl Fustr ure e entire colum 2ys | S§%t ef erably

provi ded pwotthrug igigr iend anaashitRP FOVAr (LB LOFEignE B/ tﬁ EFEFE et her
Suct:)h shr 31111 ‘é‘&% qglag sshﬁamaggg wnlz@mm o1, p6asbf cthel tmphlcolvars y
subj ected to_heat” and thereby shrunk to aygqt t ac
of traysadd @@38‘29%}‘%% “Upport ¥ %ér?féngwlgqépaﬁﬁ bgggln&f'h pac age
84 may bemsﬁgerﬂﬁee(bnﬂ tetcpe rpotieions €3 heb4i deAllicaf phekagdargeq top

a-cluster__an al }-et e S atl are then
shrink wrgﬁ'ﬁ gﬂ?%ﬁﬁ%% isé;ndégasggo Zﬁ ag|él %HQEIgtéo\i?vlﬁlglkﬂ%gsre‘l ni zed

t hat becmetd]e-rqu!@lﬂar of ragh athesbrapd %F-Bmlf‘hél Plangss 3¥ on the

shel ves 94) f«ﬂ% Céb%mlor&ﬁglé%féﬁ&n@a bheof enaedapeliver apy! eme piastic
material I1nt

hé cover trays is ut i zed for roducm dyal, © i oni ng
for each RBHRIAME66—4¢% ?‘%@a%%eﬁ‘ tHAPTRRE & Fl Fan 3%%&3’%%4 :is sul?éect ed
to sone pinsicAtrsOCcke imehérmesiersealihg shd\atlbo t h@hgafrdm carriers
within the contain 5 n e h hety t v of
the cont AL efeén?)or%# ?’{‘/Tée%é%%‘é ﬁ QB% ?Eiﬁ é%gltss Q.T-Q;Q; ecgis et
corrpartrmm:sr% pzhcwmhéea spapi Bit Spx meruring tbe R}?Nelr 1270(9¥"t° 19

spaced relati %[}% hfsPar:h'aé' ib{téi"fi’e‘éihsahﬂa%&-%l&sofs6t-1’e© ket tave cover

by the el ongate beads or 7, again provid ﬁg addi tional cushi oni ng

to prevergovér metlseﬂ?mmr‘ﬁgoaanﬁ EG4\API‘hFHet TEdfEailfe R O A8,

eﬂt' “E clutnd E‘édéléfm@éﬁgh aﬂfSleﬂcﬁStL:llaél geveat ;gd is Bnghored mmtcaltdm be |
shrink wapped together on e _pallet 98, Aft 0 e arrive
at their 1851190, Tthey %}ﬁ rg 18 88n8&h5ﬁdi g&?@(’iﬁ %tﬁ?lp%féese i nvention
may be erfammﬂdglm@td:everspem bntof thescarrhest léeparting fromthe spirit

or essential attributes thereof, and it is therefore desired that the

present enbodi ment be consi dered In all respects as illustrative and not
restrictive, r@peerntd adeaghagda Pairhefagpdndertdionsy GatheRiEh to the

f or egoi ngy fesraa@t bebwhPat PlEsahethberiaoperefidn @7 muidsend 28 Auril,
2004 longitudinally along the rim portion 67 and side edge
portion 62 adjacent the ends of the top cover to be in
offset relation with respect to the adjacent tab 38 on the
carrier 16. The tabs 70, 71 are useful in completing
closing of the top cover 18 onto the carrier 16. In the
final stages of applying the top cover, the tabs 70, 71 may
be manually squeezed toward the tab 38 on the carrier to
assure that application of the bottom cover is completed,
and that the snap fit has been finished.

Although technicians using the container 16 may devise
various procedures of applying and removing the top cover
17, it has been found to be successful to first place the
top cover 17 uponh the upper edge portions of the side and
end walls. The two corners of the top cover may be pressed,



W claim 1. A package for shipping sem conductor wafers conprising a

mul tiplicity of shipping containers confining and engafs AgriU2004

sem conductor wafers and supporting and mai ntai ning the wafers spaced from
each other) each of the containers being closed to isolate the confined
waf ers agai nst contam nation, a pluraliiy of stacked and nesting cover
trays nol ded of cushioning foanmed plastic and conprising upper portions
havi ng open top storage conpartnents each receiving and conformng to the
shape of a single said shipping container, the cover tray supporting the
shi ppi ng ¢QPERLNEYS bRtbheneo s PRHivbnd i ahersid@yan@osRdi ®algsupper
and | ower faces Wfh interfitting nestin def ormat irons forned therei

recei vi nguadnecEhe PadBr OFr Bpel; fsttﬁﬁé’%rrséi’hﬁ ',ncg%.d thReR bR Ff‘gﬁs

al so conpeagengoreiehspent,i aas ofathe thyt tcwvaranates prsigrégsigelpe storage

conpartments to.overlie. and.confi | BRI NG, . l.ners. i o c ment s
of a covePr??ﬁﬁdbgf‘gﬁ/ ?Hg hat S’ﬁﬁr@ﬁ%@. &9'.’ %%%%ﬂe@f%%agﬁégg? négp@f.‘E _
sem conducaorieaf enstadcthei eptigec rdmpbrttiamst rbeach6dfof hehehtppiAg

cont ai ner ﬁﬁ@ﬂg&#&b{}aaaa%f SonpAldted Y idHae ol O 'ehe Sadh hBeHRPET
edge portions defining a top opening of the Carrier, a top cover closing
sai d top BEBNPAGLARBScAApri 41inQLa TN GRHT 483t -ai ner portion confronting the
edges of the wafers in the carrier, the top cover also conprising side edge
portions |ying,.on the upper ,edg orti t.he S| S d each
of the cover tF8§sr85'ﬁ'§rpll < ﬁg‘es%p orctov%er}setlotfddjaac%%}_‘{%’ge& %’g?% pgﬁg s and
beari ng desnadpiadtgntnrimeporttdondgép@nd E&v @Hre heiftpd cofErthe 28 Avril
2004 -21 : k Walo] MLFORGHECT rs [ claim
2 uher i n3¢A2EAt %?aﬁgéﬁéfé%‘% R T B R e Sorhe
central reppathen pérthensopr coven ¢F ddnxesd wpwarghitkagBhe oFiBhi ppi ng

sem condugbpt ivakeaseaprobiteds ive 1y FaPatathdd Yy I iy 60VeRé ebg nol ded
of substantially stiff but resiliently yieldable plastic, the central

retai ner EBV?FOﬁ“BFltﬁEQt88”@6Véﬁs§£%§[ﬂ%ﬁﬁ%ﬂI%F(ﬁﬂ?rﬁHWd%?¥§l€ﬁﬁped,
defini ng eanvex4i pietheauchaederconfronting the top opening of the wafer
carrier, the convex inner surfaces having el ongate beads extending

| ongi tudinally thereof to engage the edges of the wafers stored in the
carrier. 5. A Bhekpgrticnlal maiteyiads doeauathdrchwdafhe scaxebexi hg andcl ai m

1 whereincggep 97 hbe #BrRRE aTeNh3lghahS XNt G S ABESAiRG Ahg" having

enclosing walls with upper edge _portions defining a top openihg of  the
carrier, S°PEHLREyEBPAcPESPRGLIEGLY t o FENSTRERD 195 RABHLFALAERPEE edge
portions minih¢zedckesthe waley iz Qdifted off breryPpbidd satbsthé the
carrier being.o posite each other and conprising outwardly projecting
support t 585 é&?acent sai d upper edge portions, and said upper portions of
the cover trays conprising support shel ves adjacent each of the storage

TP T 5o, S5R SUREOR. cHVALVap. RPN bt RELIAR EnaTRREL 12
conpar t neffge portions 73 which respectively underlie the lower edge -
portions 32, 33 and 34, 35 of the carrier and engage the

lower edge portions of the end walls and sidewalls of the
carrier to contribute materially to a hermetic sealing
relation between the bottom cover 18 and the carrier 16.

The bottom cover 18 has a central wafer supporting portion
74 offset with respect to the edge portions 72, 73 as to
protrude upwardly into the bottom opening 36 of the carrier
16. More specifically, the wafer supporting portions 74
comprises a partially cylindrical panel 75 with a convex
inner surface which faces the interior 57 of the wafer
carrier and the edges of the wafers W confined therein. The




28 Aril, 2004 -22 6. A package according to claimb5 wherein the upper
portions of said cover trays defining bottom surfaceszngéﬁp Fooy age

conpartnents, the shipping containers being spaced from sai ottom
surfaces. 7. A package according to claim6 wherein the foanmed plastic of
the cover trays is conpressible to absorb physical shocks. 8. A package
according to claim6 wherein the shippthg container conprises a wafer
carrier nolded of substantially rigid plastic and having sidewalls with
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conpartnent, each of the open top storage conpartnents surroundi ng and
supporting one shipping container; and a | ower portion on each of the cover
trays adj acentTho Hotéohotdoer aflsbhhasoyii doraYonkhext WBhgPaEbhea fiavi ng a

Dot Lo paelsr B PONEATAREL VLD B, RetLomauilace 19, g £ op, stor age
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the Surfa&fﬁﬁﬁp%ﬁgdsiééng&glepggg{ggg:yfrggcghe bottom cover and embracing
the rim portions 45, 46 of the sidewalls 19, 20 of the carrier.
The bottom cover alsc enlarged bottom cover rim portions 80, 81
extending along the end edge portions 73 of the bottom cover and
embracing the enlarged rim portions 47, 48 of the end walls of
the carrier 16. The rim portions 78, 79, B0 and 81 are all
interconnected with each other and lie substantially in a plane
and embrace the rim portions 45, 46, 47 and 48 of the wafer
carrier in a snap fit and in hermetic sealing relation to retain
the bottom cover on the wafer carrier. The rim portions 78-81 of
the bottom cover and the rim portions 45 - 48 of the wafer
carrier comprise the sole means by which the bottom cover is
retained on the wafer carrier, i.e., there need be no

supplemental latching means for holding the bottom cover on the

carrier.



11. The invention of claim 10 the shipping container support further
conprising a plurality of tabs extending outwardly frog &8ssl S6048P N9
contai ner, a support shelf in each top storage conparffent to alTgn wth
and engage the .tabs on the shipping container. 28 Aprll. 2004 -24 12.
The invention of claim 11l wherein the-bnttem of the shipping container is
spaced relative to the bottomsurface of the bottom panel. 13. The
invention of claim10 each stacked cover tray further conprising side edge
portions, support feet extending fromthe |ower portion of each of the
stacked cover TheyRemuphiensephebstyeend Fhep qarirer afd dnd cthedtape to
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lower side edge portion of the wafer carrier so as to

facilitate a person simultaneously engaging and sgueezing
both of the tab portions 83 and 40 and assuring that the
snap fit has been completed in applying the bottom cover
onto the carrier. Ordinarily the bottom cover 18 is applied
to the carrier by laying the bottom cover 18 on a support
table, then the carrier 16 is placed upon the bottom cover
and pressed so as to secure the carrier 16 and cover 18
together in a snap fit. If the wafers W are already in the
carrier, the wafers will be lifted by the bottom cover 18
off the offset portions 26, 27 of the sidewalls 19, 20.

In removing the bottom cover 18 from the wafer carrier,
one corner portion of the bottom cover is flexed, as above
described in connection with the top cover, and the bottom
cover 18 may thereby be progressively disengaged from the
enlarged lower rim portions 45-48 of the wafer carrier for
removing the bottom cover. The rim portions 78-81 of the
bottom cover engage and embrace the rim portions 45-48 of
the wafer carrier and establish a hermetic sealing relation
between the bottom cover 18 and the wafer carrier to prevent
migration of air, moisture and particulate into or out of
the interior 57 of the wafer carrier. Whereas the bottom
cover rim portions 78-81 lie substantially in a plane,




18. The invention of claim10 further conprising a plurality of elongate

beads on the bottom cover of the shipping container sgggﬁ%hl Molqhe

sem conductor wafers. 19. A package for shipping sem or wafers
conprising: a plurality of cover trays nol ded of conpressible foaned
plastic, each cover tray having an uppgr portion, a |ower portion and side
edge portions, a nesting offset forned in the upper portion and a nesting
offset forned in the |ower portion, a plurality of top storage conpartnents
in the upper portion, a plurality of bottom panels in the |ower portion

adj acent Raahi drid 78 .OF 20 CPHAr tRBNEimap6HPRent 7689t 7exiestdindidg om t he

e b st ROl e, iR SELOIORE 6 of Ee HRbsE LR e "

adj acent diomartecbvart tofiythée helahé sef stbhé tramaipger p@rth@ﬁhﬁtﬂdmalomer
cover U Rl Ao RO AN BT cbRELRPED ERYCENBERY JfNicHlel Idiidibrd LN each
other, a support I'n eac

storage conpartmen i ppi'ng container in
each st ordy@fcdimantimemorshens sk pp ﬁgwbbﬁbaﬁhéfﬁrﬁﬁv% &% #heand bott om

each SPI Fﬁaltawﬁqs"% aﬁ@rm?#ppafﬁfsnbyohhehéuaaeék &aeh:flelrg atfrhﬁ‘ e R agett
conpart nmen e bottom of ‘eac i ner a r.om ottom
panel in QYRF ddReringex - ng %‘&?? gﬁpgﬂﬁ ge hBaBSj% %t%r'ay"é %}%he

Wr appi Ng weereY idreder cover trays to each other and the pallet.

/'NM 7 NMy/ NC*/ Ny/ NOV/ N\ T/ N d/ NSV / N z/ Ny/ Ny/ Ny/ N@ N
/NN Y/ N/ Ny/ N Z/ NG NO@/ N#- I N@N P/ NA@<USTW T 1 X e

: EMJ wol f a] VAlje ettt ofevwek cif calbeahasUpusvendilya greduudiic all ida U] cal] ¢
a]ca U c'@edd i\ 8 £l 8 €rddl RG outwardly all around the periphery of

the bottom cover except at the tabs 82, 83 to add strength
to the bottom cover. Similarly, the top cover 17 has
outwardly protruding lip portions 85 protruding outwardly
from the edge portions of the top cover all the way around
the periphery of the top cover except at the tabs 70, 71 to
provide additional strength to the top cover.

The lip portions 85 which extends along the rim portion
66 and the side edge portion, engages the tab 37 of carrier
16 as the top cover is tilted upward during removal, and
assists in lifting and disengaging rim portion 66 from rim
portion 41 of the carrier.

Figures 10-14 illustrate the shipping container 15
packaged in clusters for shipment so as to deliver
semiconductor wafers W for processing. The package is
indicated in general by numeral 84 and comprises a
multiplicity of cover trays 85 assembled in nesting and
stacked relation to each other. The cover trays 85 are
molded of foamed plastic and particularly, foamed
polypropylene, providing cushioning for the containers 15.
Of course, other foamed plastics may be substituted to
provide the necessary cushioning for the containers 15. The
foamed plastic of the trays 85 is capable of absorbing shock
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lesser number for stacked trays. Often only five trays are

utilized in such a package 84.

The upper portion 86 of each of the trays 85 has a
multiplicity of open top storage compartments 88 arranged in
rows and files, and in the form illustrated, each cover tray
has 16 storage compartments formed therein. Each of the
storage compartments 88 is shaped to receive a single
plastic shipping container therein. The compartments 88 are
shaped so that the sidewalls 89 thereof have the same shape
as the shape of the sidewalls 19 and 20 of the container 15.
Similarly, the compartments 88 of the cover trays are shaped
so that the end walls 90 thereof are substantially flat as
to conform substantially to the shape of the end walls 21,
22 of the carrier 16. The hottom surface 91 of each of the
compartments 88 is substantially flat to eonfornm
substantially to the flat shape of the side and end edge
portions 72, 73 of the bottom cover 18 of each of the -
containers 15.

The upper portion 86 of each of the cover trays 85 also
defines a support shelf 92 adjacent each of the sidewalls 89
for supporting the tab portions 37, 38 of the wafer carrier
16 of each of the containers 15. The upper tabs 37, 38 of
the wafer carrier are thereby supported on the upper portion
86 of the cover tray; and each of the containers 15 is
thereby suspended from the support shelves 92 in a
compartment of the cover tray. As illustrated in Figure 14,
the containers 16 are suspended from the tabs 37, 38 resting
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The lower portions 87 of each of the cover trays 85
overlie the upper portions 86 of the cover trays therebelow;
and the lower portions 87 of each of the cover trays has a
bottom panel 93 forming the bottom surface 91 of the
compartments 88, and the bottom panels 93 also overlies the
compartments of the trays therebelow. The bottom panels 93
have lower surfaces shaped to conform to the shape of the
top covers 17 of the containers 15, and as seen in Figure
11, the surfaces 93.1 are also substantially partially
cylindrical as are the panels 58 of the top covers 17. The
surfaces 93.1 if the bottom panels 93 are spaced from the
top covers 17 of the containers 15 so that no pressure is
brought to bear on the partially cylindrical panels 58 of
the covers 17.

The lower portions 87 of the cover trays define
elongate support feet 94 bearing downwardly upon the side
edge portions 61, 62 of the covers 17, as particularly seen
in Figure 13. The support feet 94 are formed adjacent both
sidewalls 88 of each compartment and bear downwardly against
both side edge portions 61, 62 of each cover 17, and extend
all along the length of the covers and of the side edge
portions 61, 62. The cover trays 85 thereby bear down on
the side edge portions 61, 62 of all of the containers 15 as
to continuously hold the covers tightly onto the wafer
carriers 16 and maintain the top covers 17 in hermetic
sealing relation with the wafer carriers 16.
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' In order to provide for nesting of the cover trays

together and stacking of the trays one upon the other while
maintaining the trays in vertical alignment as illustrated
in Figure 9, the upper portions 86 of the cover trays and
the lower portions 87 of the cover trays both have
interfitting offsets 95 and 96. When the cover trays are
stacked one upon the other, the offsets 95 and 96 fit
together and prevent any sideward movement of the trays,
thereby maintaining the trays in vertical alignment as
illustrated in Figures 9, 11 and 12.

After the trays have been filled with containers 15 in
all of the compartments, and the trays have been stacked one
upon the other as illustrated in Figure 9, the entire column
of trays is preferably provided with a shrink wrapping 97 as
to secure all of the trays together. Such shrink wrapping
is simply a wrapping of plastic film which is subjected to
heat and thereby shrunk to grip the trays tightly.

The stack of trays or package 84 may be supported by
its own pallet 98. The package 84 may be assembled with a
number of other identical packages 84 in a-cluster and
supported on a pallet 98. The assembled packages 84 are
then shrink wrapped for stability and ease of handling.

It will be recognized that because the containers 15
are supported from their tabs 37, 38 on the shelves 92, the
cushioning effect of the foamed polypropylene plastic
material in the cover trays is utilized for producing
individual cushioning for each container.” In the event that
the entire package 84 is subjected to some physical shock,
the transfer of the shock to the wafer carriers within the
containers 15 is minimal. Even though the bottom covers 18
of the container may temporarily engage the bottom surfaces
91 of the compartments 88, the wafer carriers are held in
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spaced relation to the . partially cylindrical panels 75 of
the bottom cover by the elongate beads or ridges 77, again
providing additional cushioning to prevent the wafers from
being damaged within the containers 15. The entire clusters
of packages 84 as illustrated in Figure 9 may also be shrink
wrapped together on the pallet 98. After the containers
have arrived at their destination, they may be cleaned and
reused,

The present invention may be embodied in other specific
forms without departing from the spirit or essential
attributes thereof, and it is therefore desired that the
present embodiment be considered in all respects as
illustrative and not restrictive, reference being made to
the appended claims rather than to the foregoing description
to indicate the scope of the invention.
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We claim:

1. A package for shipping semiconductor wafers comprising

a multiplicity of shipping containers confining and engaging such
semiconductor wafers and supporting and maintaining the
wafers spaced from each other, each of the containers being
closed to isolate the confined wafers against
contamination,

a plurality of stacked and nesting cover trays molded of
cushioning foamed plastic and comprising upper portions
having open top storage compartments each receiving and
conforming to the shape of a single said shipping
container, the cover tray supporting the shipping
containers in the compartments, the cover trays comprising
upper and lower faces with interfitting nesting
deformations formed therein receiving adjacent cover trays
in stacked relation, and

the cover trays also comprising lowerr portions having bottom
panels underlying the storage compartments to overlie and
confine shipping containers in the compartments of a cover

tray below the bottom panel.

2. A package for shipping semiconductor wafers according to
claim 1 wherein each of the shipping containers comprising a
wafer carrier having enclosing walls with upper edge portions
defining a top opening of the carrier, a top cover closing said
top opening and comprising a central retainer portion confronting
the edges of the wafers in the carrier, the top cover also
comprising side edge portions lying on the upper edge portions of
the enclosing walls, and each of the cover trays comprising
support feet adjacent the bottom panels and bearing downwardly on

the side edge portions of the top covers.



10 10! 3snm' 109&' ()-!P9" 10%&' ()-m <l 10%CC&' () - 461: ;

;<= > MT; JoPlF 10%& ()- yl0%& ()- 10 10 28 April, 2004
10! 3"109&' () -!#m 109%%5& ()-]!V'109%5& ()-T, ’?<A:'AI BJBKBIEBl .BFSI _@F1
y109% & ()-10z10z10z7#10% & ()-y! 2! 10%z& ()-!"P"10%z& ()-

V' 10% & ()-f[BbB/FHI 1111} 0aS4! y10%0& ()- 10]5]5 10]5]5

" 109 5] 5& ()-!"110%]& ()-V' T0H& ()-fc 1094 & ()-11IKLLMI<aS4! 1) (
&/2]005/1;%?? ) ! ?!41&/@0&'(%)- j Hy! f*ol/&:&'(%)-wﬁqlocym&' () - Wit 10%0&' () -V 10%0& ()-M

MNPPPPPPROC! | | 1048 () - z10%@& () - @O%& ()- 10 10

10H) (%4.0%&' () - H) (Y40%0&' () - RSWANWWAKUVA! 1110941 & ()-F1}10%4 & ()-\10% & () -

10@@ 10@@10@8! HAUeEEe ()edr) JWFENG) -8R Cohatctor —fard ¥ IMAONE (15

claim 2 wherein the bottom panels of the cover trays being spaced

from the central retainer portions of the top covers.

4. 2 package for shipping semiconductor wafers according to
claim 2 wherein the top covers are molded of substantially stiff
but resiliently yieldable plastic, the central retainer portion
of the top covers are partially cylindrically shaped, defining
convex inner surfaces confronting the top opening of the wafer
carrier, the convex inner surfaces having elongate beads
extending longitudinally thereof to engage the edges of the

wafers stored in the carrier.

5. A package for shipping semiconductor wafers according to
claim 1 wherein each of the shipper containers comprising a wafer
carrier having enclosing walls with upper edge portions defining
a top opening-of the carrier, a top cover closing said top
opening and lying on the upper edge portions of the enclosing
walls, a pair of said enclosing walls of the carrier being
opposite each other and comprising cutwardly projecting support
tabs adjacent said upper edge portions, and said upper portions
of the cover trays comprising support shelves adjacent each of
the storage compartments, the support shelves engaging and
supporting the support tabs of the carriers for suspending the

shipping containers in said storage compartments.
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6. A package according to claim 5 wherein the upper portions
of said cover trays defining bottom surfaces of the storage
compartments, the shipping containers being spaced from said

bottom surfaces.

7. A package according to claim 6 wherein the foamed plastic

of the cover trays is compressible to absorb physical shocks.

8. A package according to c¢laim 6 wherein the shipping
container comprises a wafer carrier molded of substaﬂtially rigid
Plastic and having sidewalls with offsets to support the wafers,
each of the shipping containers having a bottom cover formed of
substantially stiff resiliently yieldable plastic, the bottom
cover supporting the wafers and 1lifting the wafers off the

offsets of the sidewalls.

9. A package according to claim 8 wherein the bottom covers of
the shipping containers have partially cylindrical panels with
elongate convex surfaces facing the interiors of the wafer
carriers, each of said partially cylindrical panels having a pair
of elongate beads formed integrally thereof and extending along

and on the convex surfaces for supporting the wafers.
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10. A package for shipping semiccnductor wafers compriSing:

a multiplicity of shipping containers, each shipping container
having a top and a bottom cover, the shipping containers
engaging such semiconductor wafers and supporting and
maintaining the wafers spaced from each other, each of the
containers being closed to isolate the wafers from
contamination;

a plurality of stacked cover trays molded of foamed plastic, each
cover tray

comprising a top and a bottom, an upper portion adjacent to the
top of the cover tray having open top storage compartments,
the top storage compartment having a size of a single said
shipping container, a shipping container support in each
compartment, each of the open top storage compartments
surrounding and supporting one shipping container; and

a lower portion on each of the cover trays adjacent to the bottem
of the cover tray, the lower portion having a bottom panel,
the bottom panel having a bottom surface in the top storage
compartment and a surface spaced from the bottom surface,
the top of the shipping container in an adjacently lower
stacked cover tray overlaid by the surface spaced from the

bottom surface,

11. The invention of claim 10 the shipping container support
further comprising a plurality of tabs extending outwardly from
each shipping container, a support shelf in each top storage

compartment to align with and engage the .tabs on the shipping

container.
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12. The invention of claim 11 wherein the bottom of the
shipping container is spaced relative to the bottom surface of

the bottom panel.

13. The invention of claim 10 each stacked cover tray further
comprising side edge portions, support feet extending from the
lower portion of each of the stacked cover trays adjacent the
side edge portions and intermediate to adjacent bottom panels of

the lower portion.

14. The invention of claim 10 further comprising an offset
formed on the bottom of the stacked cover tray adjacent the side

edge portion.

15. The invention of claim 14 further comprising an offset
formed on the top of the stacked cover tray, the offset in the
top of the stacked cover tray aligned with and interfitting with
the offset in the bottom of an adjacently stacked cover tray to
prevent sideward movement of a stacked cover tray with respect to

adjacent stacked cover trays.

16. The invention of c¢laim 13 wherein the support feet are
spaced with relation to the bottom panel of the lower portion of
the stacked cover tray to engage the cover of the shipping
container whereby the shipping container is held closed by the

support feet.
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18. The invention of claim 10 further comprising a plurality of
elongate beads on the bottom cover of the shipping container

supporting the semiconductor wafers.

19. A package for shipping semiconductor wafers comprising:

a plurality of cover trays molded of compressible foamed plastic,
each cover tray having an upper portion, a lower portion
and side edge portions, a nesting offset formed in the
upper portion and a nesting offset formed in the lower
portion, a plurality of top storage compartments in the
upper portion, a plurality of bottom panels in the lower
portion adjacent each top storage compartment, a support
foot extending from the lower portion adjacent each bottom
panel, the cover trays stacked having the lower portion of
an upper cover tray on the upper portion of an adjacent
lower cover tray, the offsets of the upper portion of the
lower cover tray and lower portion of the upper cover tray
interfitting with each other, a support shelf in each
storage compartment;

a shipping container in each storage compartment, each shipping
container having a top and bottom, each shipping container
supported by the support shelf in the storage compartment,
the bottom of each shipping container spaced from the
bottom panel in the cover tray;

a pallet supporting the cover trays; and

a wrapping securing the cover trays to each other and the pallet.



