WAFER CONTAI NER W TH STAGGERED WALL STRUCTURE
BACKGROUND OF THE | NVENTI ON [ 001] Sem conduct or wafers

woM0By/ddsagi | e substrates that can easily becomepct/us2007/025434
scratched or damaged if not properly protected during

transport. Each sem conductor wafer is patterned wth
numerous integrated circuits on a silicon substrate.
Nuner ous contai ners have been devel oped to protect
sem conduct or wafers from damage during shipping and
handl i ng. [002] Frequently, the top and bottom hal f of
WikfIeR GO WEH ST AGGEREI WAl SHRECTURE
operator or becone msaligned by forces that inpact
the containers during shipping. Such m salignnment nay

BACRGROUND ©F THRIKVENTION€r Wi se damage the val uable
waf ers stored within the containers. [003] Anmong the

[OQﬂﬁl,Sp@ggpn@qct(pfquer@ areairagilgfsubstiatnstthat gan easfly pecome scratched or
daBERAERO bR BOEERY B GARHAL TP IR R i
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oy el Dt TR pireet Sicabibior RIS et Warpe flrin Shipppg and
hah)(ﬂhignd the inner wall and is aligned in a simlar
ul ar sector. Inner walls in such wafer containers

[0%1 respRtPya theytop prd botipmyhalhaliwefaneastaineshare impwpery eombined
t t
o 1555 B G B8y RSl Y
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There remains a need for a wafer
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Ve %ﬁftglfe é"(’“ll%g‘te‘%ogtaf"géss prone to beconing separated and

[003) Amdrig the{driey SMUdrizohi@bwafer EshtAR&S BSitse HRGhERRSHUICITOS, are
wafers fromforces transmtted during shipping and
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structure on t tructure
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generally rigid and inadequately shock absorbent. An external force may be substantial
enough to flex the outer wall into the inner wall, which in turn would damage the wafers
stored within the wafer container.

[004] There remains a need for a wafer container that is less prone to becoming separated
and that is sufficiently robust to protect semiconductor wafers from forces transmitted

during shipping and handling.

SUMMARY OF THE INVENTION

{005] The present invention concerns a wafer container having a dual wall structure on
the base. The wall structure comprises multiple outer walls and multiple inner walls.
Each inner wall shares a minimal percentage of a common angular sector with each

adjacent outer wall.

1/13



adj acent outer wall.[006] The present invention also
concerns an alignnent systemfor facilitating the

wos00pelss& | gnment of a cover with a base. The mit/ 065825434
system i ncl udes reference tabs that are received by

the cover and a visual identifier for guiding an

operator in the proper alignnent of the two hal ves of

the container. [007] Another enbodi nent of the
[0961\2"é1mp‘msnntdméom slsa compekisag alipmhemisgsierh dor facititating the proper
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er walls, each portion of the wall structure has a
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pefiRHERERr oInehdR o fie WAl RN B S e e gnd outer walis,
ead:lﬁlbdrh@n;oﬁ the Wall Reudra@ehas BRYskfrctNeSeRIe Rdth OtheQrc Tdrlkth of each inner
WNGS [009] Fig. 1 is a perspective view of the
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Fig. 2 illustrates reference tabs on base I n
thag lengpgaetera hase.MThelsever anandes jopd of mPiegnotdhes,ieathubiving @smp that

eaégrlgﬁ%ﬂegl?tc}l?gqiorg}eq;asgnrrent with a cover. [012] Fig.

ererice tabs in msalignnent with a
cover. [013] Fig. 3Cillustrates a cover with
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waggrs Fjteyposed bpvesh bﬁih&al\@s pf thasontaines t he cont ai ner of
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[013] Fig. 3C illustrates a cover with alignment arrows to facilitate proper orientation to a
base.

[014] Fig. 4A illustrates the height dimension of the hook portion of the latch.

[015] Fig. 4B illustrates the height dimension of the reference tabs of Fig. 2.

[016] Fig. 5 illustrates the container of Fig. 1 with the top cover being secured to the
bottom half.

[017] Fig. 6A is a side view of the closed container of Fig. 5.

[018] Fig. 6B is an alternate side view of the closed container of Fig. 5.

[019] Fig. 7 illustrates the location of angular sectors on the base of the present invention.
[020] Fig. 8 is a top view of the base.

[021] Fig. 9 is a perspective view of the base of the present invention.

[022] Fig. 10 is a perspective view of the interior of the top cover.
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[019] Fig. 7 illustrates the |ocation of angular
sectors on the base of the present invention. [020]
wd20d9/048446s @ top view of the base. [021] Fig. @1/652807/025434
perspective view of the base of the present invention.
[022] Fig. 10 is a perspective view of the interior of
the top cover.[023] Fig. 11 is an expl oded view of the
ranp in Fig. 10. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
(0330 Fdg. 1Thearcexplaied erewodf thhrmngriedéni0.i nventi on stores
sem conductor wafers, or sem conductor filmfranes.
Figure 1 illustrates the two hal ves of the container,
DETARED DESCRIVIIONSOFTHE RWWRNTIGNCOver 200. A ri bbed
attern 30 on the floor 10 of deck 60 serves to
[0&1 iLhe GPRtaneIY thepregpnt inyepfonsiares SEoUCoNfiHeloE Walesyar ar ea
I
S R TR RO YA The S B ol Plinkfya base
100 endvteeorsopadi i@ vean2D0h Asébed pattare 3Waﬁ ehresﬂd}m 1032 deakdb0
waf er separ tors
seff) e BERE Bt Bt gbeat a0 T lup b5 Thoand A0S Getneg by
mrieﬂwansskb amset €0, aina omfer wan§90Al\/E§10|B 9mmat9a138mte dibetween
ment s 0B, 92A, and 92B absorb t bul k
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[OZ% o8 Impare, Ud?ﬁer Qﬁalles@ gﬁ'xgﬁ/ts 50 L dUB, '9ﬁﬂeﬁn&'@h A APALED Re inner

Conseq uent | and 32 are tered from
dlatnre@eraﬂmﬁunmf whb lscgnﬂmts $Qn§hmr )l sepmerss 994908 %24l and 92B

t nt ion ure 2 i.ll
sbh0 HE e B S R ity bbb Bl reedpisih o
enérgy tcaihe etneﬁﬁ'ﬁll ség’inddl’s 80. Mohs:qpémfyp vakes FRIB2®athel@red from
ference tabs a mount ed on deck 60 of

thejuns SF e rarechiocin: ABBe Tt b eIc I AT Uegmtensen, 24,
(0253 Rigudd i1RRBaBS £n 9?0?1’123?’\‘/@QmBdeHl%hPfo?tHe%s@ﬁiﬁofWé}eWoﬁﬁmer

cover 200 in the foll ow ng nmanner. Cover
25@.uppbistmere praderres ambadimens, aisesies plogference e@zs @teemowtcdwon deck

60%?95‘5‘%21%0 28 fe?e%c %B?z R: 20! rzEga%ﬂg%&%r BEAES Snd %B%B

br acket 70 0osé s’ ‘ove |’I € recess
dedlgmzsleb Yielpiatign baserlOf) alithxoBer 280rih kierfoYlowingeesmer/ 82oviet 280 has

sulfp%t gtsz N éﬁ‘s%%lg;g_ }%mﬁalst?hgl ta(bs§69$2 1228 s p gér%cular

rec%§k37(fﬁe§ﬂ3ﬁﬁéldevm boosdty Eitsevablay ZORoﬁfﬁﬂ@f'ecEJ%e]OBe@%%ﬁﬁts Qber tab
support brackets 70, 72, 74, 78 will snugly fit ‘onto

20Bq Sempaly, peEess7IBA fils @vergab P3A (118 shayen), ]Uhé‘? ecessd 8B slips over
tatPIR ORI s 788GHd 948 Hib Svefrqws 2aARRY rZHBt}EsEI)%gt?\;e?y.V\f”lje%er&?y,

none of the recesses of support brackets 70, 72, 74, 78 will snugly fit onto tabs 20, 22, 24,
and 28. In the most preferred embodiment, each of the four support brackets will be
identical and have the appearance of support bracket 70. Figure 3C illustrates cover 200
where the all of the support brackets have an identical structure.

[027] In Figure 3A, a top view of base 100 is shown along with a skeletal view of cover
100. A hatched outline is used to indicate cover 200 and how cover 200 is properly
aligned to base 100. A latch 25 on each corner is also shown in Figure 3A. Adjacent to
each latch is an opening 31 which provides latch 25 latitude for moving into a latched or

unlatched position. Pairs of references tabs are located on each side of an upper surface
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i dentical and have the appearance of support bracket
70. Figure 3Cillustrates cover 200 where the all of

wOo feo/648pfp0rt brackets have an identical strucCtpg1®us2007/025434
[027] In Figure 3A, a top view of base 100 is shown

along with a skeletal view of cover 100. A hatched
outline is used to indicate cover 200 and how cover
200 is properly aligned to base 100. A latch 25 on

of base 100 dfdn ekarhSle fih Figus & BANtab24A ghd 4B dre ld\fijeﬂl&ﬁlrﬁnefsﬁie of base

o Eeb 55 00 BT oK LA e

SId@Qﬁ biseQ00 bEWRIeES oﬁ’émﬁ§f3quﬁl‘a%th ashl%uarlig t&&%keﬂldmseﬁs h
i de of an upper surfaceof base exanple, in

loqategmm@ dafferentzsinde afbaseaHlf trpmeearapenipgnd léijarmrﬁlo%e Tebgi20And
20%%3&: lfé%gd gr? 5 ?ﬂx S (%e&lbg&sw%l % £qu gﬁ %1%@9&41% %vetr %Bq Bééf%ure

ar e at ed on an adj
3 Absftenvizhas bmnouag:ﬂ 981 Alnexhel p@shﬁbn cBlHigdraBBycovbaﬁm id Mfisaipsled

.22B are | ocated a differen Sld
wilfdR e R0 nofprogesty birgnse Baronof acumpressss 70a and

redeQCALLE0 A6 régi SOk Ith reFbdBcehib b@%eanliqgfereﬁbélﬁb @8ARespectively.
illustrates cover 200 of Figure 3A after it has been

Thablsahwcgs@@s frsupprst progkets Ghanglf 78mjoat slidHreedpemse ta@@@%@nd
29, 50BN CRRUEABIRL e 100, i

3Braésnelﬂsst%&& odiontatidnsrae@mst3srandi37 h Orefatienareowsatd, 30 pﬁovaaimla
ence tab 28A respective

That is e.fecesses
visyflEREES 10 BesCine g T nipron alismie caskf A0 Pk B IHRC an o
préfers B daniéht 2@0er 20081 BIRNsoH2QY 8 Phir BP0 RIon2POws &Bhown in
bei ngml npro erly positioned onto base 100. Fig. 3B

Figy 36dhaticping éﬁl@sthé pirays ap bassd 08 mwhensheawodalyeg are in proper
plaQé &eﬁmv%% Qegzh&ytﬁeqv"fns%%d o? in R QW) ' 1‘?, grey g)ﬁxlé%lf vfsﬁcfll%z?rggngay be

assi st an operator proper I'ng cover
us&d tohasdisise omﬂ@tor lmldantpfye@ewtreadheemyedandﬁhe base aweeprogdly aligned.

ave.a ofo'etat'onar.ows s .shawn
o341 e feiB8 1 S B ok it hOK RSy B EEHR 40 R ten
dini8ontHBof referdhat vidS's vl it MERPEB. M2Aheuldeladd i Heightthat will
each ot her. Instead of an arrow, ané ot her type of

preyeat jaich %ﬁ@Wa%g teseayer d00:E epvar 200 isgyns pgﬁqutelyrpressed down
onlo£8¢ 16()“1;19 é)\{‘a@f?e& babGaveh:, apd fipe base are properly

al 1 gned. he hei ght dimension H of the latch
(029 dhguiresS slh:@tmes npédpastiee didw ofhie dHeded wafaticorta@iendS(H2 of

n hown, i n Fi WI—QS | d have a .
Sp%&flga:]lsr % ﬁ \}/ﬁﬁ% zimds ugeort raf:kettgﬁd rogrﬁog?{@gieﬂaofeot‘ﬁe exterior
of wau erruaﬁk@ 80f 9G; @vié P2 EOdrinsldsed c@dﬁquan‘sel SThé) g 8 drfalVin of

8 gase 100. .In a preferred enbodi ne H2 > H . _
cover 200 has a pattern that provides structural strength as well as stiffness to the top
portion of container 250. In particular, it was found that adding a star shaped pattern 33
on cover 200 and concentric ribs 52, 54, resulted in a stiff and lightweight cover 200.
The star-shaped pattern 33 is not limited to four arms, but it can have more than four
arms as shown in Figure 3B. Base 100 also has a latch 25 mounted on each corner of a
deck 60. The two halves of container 250 are secured when each latch 25 locks onto a

respective notch 43 of cover 200 as shown in Fig. 5. Also visible in Fig. 5 is a lip 27 on

the periphery of cover 200. This lip 27 enables the container 250 to be stacked on a
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[029] Figure 5 illustrates a perspective view of the

cl osed wafer container 250. Specifically, sidewall 75
wEhdo/edgpsort brackets 70 and 74 of cover 200 i@l ©607/025434

the exterior of wall structure 80, 90, and 92 to form

cl osed contai ner 250. The major surface 50 of cover

200 has a pattern that provides structural strength as

well as stiffness to the top portion of container 250.
secbnd paniiherilenticalitd theefirsfangnd t hat addi ng a star shaped

tern 33 on cover and concentric 52,

0 raieienow (66 Semedind WAl GHERBr RO WL Taip wiis cover
206 tadideShap 8 flcdiddifA@ 280 33shovnNR Fid. bR n8 G B WAEmBALB. fits inside

but it can have nore than four arms as shown in Figure

sidgwall Bhekcoyen2Q9) Sislewall 78 hrgslets 355w hish alew apartvach outer walls
81 554 8606 &fex o Cilﬁmqlgrlyl-r({hg rwﬁ igﬁbl\ﬂelit 1R£1d Qﬂé@élpﬁ och%Qer 100

are secure en eac o a respective

whaothehwd dalves Dy 200 21@Qngzgedhknvxﬂdltmn,l—'sugporﬁbraékasﬂQA sndb7eB
in Fig. 5is ali erip her of cove

nest RpiaFiopep yeuRah B rdecs it Pt hE el slorase ausedar B

wafb3E£66/Rd iRt ai ner |dent|cal to the flrst one. [030] To
illustrate how the segnented wall structure of base

loub@hmrws watlisegmentgon base 100 oceupy ispreifiG arpasorithipat ai ner

mpmﬂ [ I e
C"&%gie%fgce; devvallpo'%}g%ﬁ‘ Q@g\?a@?rei%bedvgihgrg\ﬁlﬂ%ﬁ%%l E%\egfogtf ots
Figake 7 ilhusicdtesdde@wample@f theadngofar seetors RVAIR6Sh& InagyreckiB svithan a

be e oS rl 85 will i nsi
cirirafErar Sreciird i ise 1B byt Ao, B5 Fehoagd apshlas trgtorsere an
inn@f Ral® Wﬂls td Be RRIGHE ] WHlle RYUMAWLAI Rb ApF&eht ams\ vaeee ailBhter

nest outside outer walls 83 and 87 of base 10 0,
wal segmedit ifgo fe decatsdeThe @rterg@sw@adﬂrmof earh angelar sector gy dedined

by Bﬁ]ﬁfcdéute Iggs’{'%arcl—la% & ﬁtgy?%x\ﬁ% l4156&%2?ST9&n9ms%:9gsewithin

I'C are in’a circunterence on
cud1ﬁﬁfere'ﬁl:re5(!3aral4éAs4HE emd di Br Amdt 1tAoissboven as @seralivgguilnBr angular
sectors. ur e 7 |Ilustra es, one exaqPIe 0]

seciTGuF &Y ssapligot p@proxmtq hat MgytlExds showg s into both
adﬁlrﬁ&%&&%?seﬁf &n Qﬁ%%@% @1 2(,5 W:l'lggln Bll uﬁroﬂﬂﬁteﬁ%" and

represent angu ere’an I nner segnent
8, lissapipeoxiate yogat eﬁic 41 extendFronRéectarRdb Hbam agieas eviiiclaiseas
where an_outer wall segnent is to be Iocahed The

apRIAYIEIHALY °- OHOYER griyrsicananlan Seriqrs presbe Y Bring Eorﬂ*e‘f“?rrFéH have

euﬁquHm@@g ulieBlofst arcs are indicated as 41B, 41D
%he i nner most_arcs within circunference 50

[03&] &mepz} isgtop vigmopidpse 10 shomting bethdhposegmested weadlp 80,1t 84,
86,i QHAQ 9639@5@9213 and angular sectors R1-R8. The floor 10 of deck 60 is shown
without any ribbed pattern 30 to illustrate a more clarified view of angular sectors R1 -
R8. However, it is understood that the ribbed pattern 30 is present in a preferred
embodiment. Perpendicular, or nearly perpendicular, to base 100 are a series of inner
walls, 80, 82, 84 and 86. In addition, a series of outer walls 90A, 90B, 92A, 92B are also
perpendicular, or nearly perpendicular, to base 100. Each of the walls shown has an arc
with a specific arc length. For example, inner wall 86 has an arc 59 with an arc length 58.
Similarly, outer wall 92A has an arc 53 with an arc length 56. Each inner and outer wall

occupies one of angular sectors R1 - R8. Between 50 and 99.5% of the inner wall arc is
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sector 41F by an angle g of approximately 2. Arc 41C
is shown as extending into both adjoining sectors R4

wonde/RRsky an angle and g2 , wherein is approxpcmyoyr /35434
and g2 is approximately 4. Arc 41E extends from sector

R5 by an angle a, which is approximately 5. Although

only six angul ar sectors are shown, the container can

have ei ght or nore angul ar sectors. [032] Figure 8 is
noalotgpd in thevsahe oepstar $Q00r as lwvrage hoddjlacthta)lsﬁgméhﬂ:edexample

o Ehiies i i 586 oI st i e

adjbirli @ dki gudid ¥e dtdd IR&CHr (RS, DRited wall 924, ik It batafe 58, ARd & located
clarified view of angular sectors R - R8. However, it

almest gpfifelysvidui anguiar seeter R4-1fensgequaptlse appronimately 9a Genfroufes wall
f ar, or nearl
924 iPhét 186&&{% G}b%ﬁh%g@eulalr Sgétmi‘jjbx% . y

per pendi cu are a series of inner
[033 ISlice 18@r WAl se@rderahalteBfate With aduer wiald s¢gnaents thiesgc of an inner

uter wal 0A 92A . 92B ar i cul
wall i entFacR il ah e Gliing bl ek 1 otpreBu bR e Bdipg &t the
mmhbﬁs tﬁ&@ﬂﬂbn@ﬂﬁof&ﬁctﬁfnﬁeﬂwilhse@nﬁﬁﬁéiicfda@he@raﬁpﬂoﬁﬁ@dtély 0R8150%
inner wall 86 has an arc 59 with an arc

of rl@ﬁg‘% 'ﬁnstb of ap adiohyingangylar ssctarf pn optar walk In3 mere pederred
emBbliihedNofhEe 1ﬂv€€l%an u@r wi 88 obdi ?ﬁars aﬁé\ﬁar‘%‘é&%f R%Ghd shares

occuplr es one O ar sector et ween
betwedn 99 9 9% 255% Dﬁmgutan eectovaR4 with outesweld 9EAcmnedwalh82 aieo shares

oo OV B REIe o SR raBR TR oBie A BEA R, Bl nner

walls82 sha@t Betwieen &1 % t@rn@f%pstcan@ulasmtdrmauyoﬁtemambm Iaﬂd
adj oi.ni ng angul ar sectors R6. or R3. Quter wall 92A i
beweapel&’o ghlﬂgg et angulag serterRY with puigr wakged. %‘ﬁt‘lafléi ipner 'wall 80,

wm&ﬂ }Hdhp%ﬂ &f\;\)}ae%edﬁgﬂﬁr Bror RY! @f&!rh%i’;l érbéres%efwe% 0B 585%Yof

of ou I'S not ocate I n adj oi ni ng
anaﬂgnﬂeatpr B3 cwtilrom veall 95\ ar{dassyeea(hé@%l ofraegulamgelctor R8 with
ou?e?%@&% ﬂoﬁ‘eer nf Eﬁ)lXi 1}11}% r%gial(;%p s rf:s besfwgeq}:"d(!)1 tl%; toblg% S & angular
se@OIQRQ with Setet onll 9DA; inpr @4lE80 eldo etmb@cbemh 00f % lI(hES% of angular

n, the | engt h. of each i nper
Seféwcffg ﬁ@gteapy,a}@%ﬁn%@éﬂ Rrefgraply. gt well ﬂéhaa?scbqt\@%@k% Bito
1097 ofad pPlafdcidr RS uISBLFE1PG0 2 hnPBLrIEENAY. 198b 109 JT aBgular
nore preferred enbodi nent of the invention, inner wall

se@or R wilpioutst %QQEBr sector R3 and shares between 0. 1%
[0:%/@I g%@\%‘l 1&”& gl:uélgtg Ieo?a\r/\%)gtﬁdlr@ il{)}t ﬁ&kt (%ré% )‘f@ { %h? g@ulér%@@tf)rs R1
- RSsshbwn uRElgwrdéh Tthe tireventien ilD@dck Winlsd byse ehﬁemglﬁé\ye;r thamsght
angular sectors, as well as a base with more than eight angular sectors. The number of
sectors will equal the total number of inner and outer wall segments. The arc of each wall
segment defines an outermost boundary of each angular sector. Although each wall

(80, 82, 84, 86, 90A, 90B, 92A, and 92B) in Figure 8 separately occupies less than 90° of
the base circumference (i.e., each wall preferably has an arc length less than (IT/2
radius)), it is not necessary that this always be the case for the invention to work. In other

words, each wall can occupy a greater angular portion of the circumference. Moreover,

each inner wall (80, 82, 84, 86) need not have the same arc length as every other inner
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wal | 82 shares between 0.1%to 10% of angul ar sector

R4 wth outer wall 92A and between 0.1%to 10% of
wongdbalissector R2 with outer wall 90A.  Sim | aidiyys2007/025434

inner wall 80, which principally occupies angul ar

sector R, preferably shares between 0 to 50% of

angul ar sector R2 wwth outer wall 90A and between 0O

-50% of angul ar sector R8 with outer wall 92B. Mre
wabl: Sfrieiaglyl if 1s not mssentigl Ifor ®0h ghtar wall (ROALE6B, LA, ¥nd 82BB8shave
th%{?nﬁlrhggleg g?agg‘t"%rg oﬁmzery)v'u %lf%)g {)%Waogf aoshI \gfq%s le? kllsalatch
25RBounttedronaaatie corner df bQQeBIOOIVDStthepn‘eexf @ladoh 25 is arnme23 VRib |23 8£)an

s between 0. 1% to 10% of. angul ar, sect or
OPsa‘eaéf CF TorSEPPEIRI BRI, § OB ORI e %ﬁw@rm ‘Fgure 5,
th@ﬁ%rﬁfon%llw&t‘séﬂéfa%forﬂ‘?if'ongztgzo lﬁtgﬁék]arér sdpivention is
not limted to a contailner has only the eight

[01.55,] Qigufw 9 gl@@tr@tpgtﬂbottomglagmm \Vqrfeq:q:ogmi@r 850, plise referred to
hege%ﬁsrﬁa'sé) ?O(Y\"Ilpla g&é@{shu%k%f%a? aﬁ)% 1H3¥(‘le§g;. S%ﬁy}ﬁ{%ﬁln%alls and

ors, as Wwel
segrhemedeowgdrtwalsgllicantimeos ol strﬁherenydlmeamﬁgmslyo'eg/ stiff, keven
t he total nunber of mngr and .outer

. |
in SR SHESFRS O e LD BieraBPINEY By SETHUAE & QUL il sructure,

infRe HRIEBS [820/UANHPE6/ are In @ AExiBRAHH Shock@6idbent A S DRYGIN walls 80,
each wall (80 82, 84, 86, 90A, 90B, 92A, and 928)

82F$<g@nde8685u§fe‘p@mlat0@slyom W@Eﬁb‘i withingestaingu500id thsfcoptainel sss<b0pped
or Blhreﬁzb'iﬁg ﬁ)ggegﬁ:% b 'for?&\:]fr.l g wal | preferably has an arc

["'engt t han fus)), It is not necessary
(036} a)utd:rrWaEkls aDAa9GEB, s A fmz:l LBsare ftaggerdierelanve tt inoer wails 80, 82, 84

ani 6 sHovoh de Oy ke Seaere frebleaflEtup e ufes Baginum
protédiRdh fitkh shocRB & wtérs Sdred &PdonfeRd 2501 In Radifioh, Mates 3Ms BDA,

I eng%h as every other innerwall. Simlarly, it is not
90Bs% tainé|92Bénaveeagwa@uﬂembwaplﬁra@mhergt@sr angular sgetgr basp)

mﬁxﬂn Xgeriag%vlﬁﬁtﬁg o@%lﬁar seagf &r_al%;a.df%gﬂt%&tr u%[lcﬁHt%EcvaH@‘biA and

ase own I n
92Bmadt kavearslag aﬁhPrcm:rbéy thﬂOWaqmrmGOof stat 16 ldees e extofid to the
25 1S i.S an optional featu
sapf J 581 R 3eb ,#1?%3-% Bl uoER o SR oot Py S e
stasétDwMIhiin Hase m@re , the invention will work
satisfactoril two | atches are present,

[035] Jibe deek 64 q>fl}§/z r%%l&nmpme%lawwﬁn@r pecying pase igp & | Covel 200.
Ea@l‘? TG ﬁq{as %%Qomﬁhlsé?ldrtﬁzit% fn%gntts@ oﬂgegﬂn@r églog%ﬁ%f £9Q-100. The

he wal |l structure of base 100 i ncl egnent
dlstfd igad ofiedch daten2b wemingies énla bmlezsA/\maﬁ gasp& oommvnmzﬂﬁ)s

[03’@':4 d&&lfeld%é{v Sf h% cgveﬁﬁgﬁ zflsngh%gl‘%oﬁl %1@’ 13.6()}4 tﬁ'e 1nter10r gur?ace 44 of
cover 200 are a series of concentric ribs 51, 52, 54. OQutermost rib 54 may contact a
portion of the wall structure on base 100 if wafer container 250 is subjected to external
forces. During shipping or handling, when closed container 250 encounters a forceful
side impact, outer wall segments 90A, 90B, 92A and 92B absorb the bulk of the impact
by flexing inward toward the inner diameter 12 of inner wall segments 80. The outer wall
segments 90A, 90B, 92A and 92B are restrained from flexing beyond diameter 12 by rib

58 on the interior of cover 200.
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in the presence of one or two | ateral openings. By
provi ding a segnented wall structure, inner walls 80,

woBR09/8d48nd 86 are nore flexible and shock abseringddhor/025434
As a result, walls 80, 82, 84 and 86 sufficiently

cushion wafers wthin container 250 if the container

i's dropped or otherw se subjected to forceful inpact.

[036] Quter walls 9CA, 90B, 92A and 92B are staggered
[039¢ [1pid dtéont to ribs e V@Ol confiths a8Rlewdll 7anblat 86teads peipamdicutarly

Fi gur e Thi s st d doubl e structure
frop} St 418 R PRROTFT CRBBITO, OGS AOER RESENP sidgwall 75
Slo‘isI 9 ¢ ehdh PRLAIAYy sppbrt brackeddi bi 231, Sug €bradidid 30A &N 70B
OB, 92A, and 92B have a %reater fl exi bl e tol erance

are\mratqaemdrto sidewrlh7S seeesr ZARSuRPoT Riakesy &0, 7dandi7 ﬁerlﬂﬁéo
or B30 2085502y BSALH GFGRL |OBIeNE Mol o 770

compected cogetifer by ahartdw tie 4 soas tocfiote netetses T2 asdA2BI Byvalddition,

as .deck 60. Slot, 15 enabl es armto nore.
lochied ithin et bkl S BEESe AR AL ThE Gou DrygbicEinng 60
of 88&K26PeRh hivedda nRclfh S RoriretetWfES respdctife fatch25. I6 enhance the

securing base 100 to cover 2 ach latch 25 has a

seqyFibyxefrraN ercof framabedoming disengageshirem daserkd, netgh dhisguovided
The distal end of each latch 25 term nates

w“?%ﬁgm%%gk 25A that grasps onto cover 200. [038] A

[049¢ Fiy. L e dllusirates axf exphaded ovesv 0f200 ldckingmoavhanism 6 gle ulﬁznti@n that

the interjor, sur.face 44 of. cover 0 are a s
secups canropR % pie 1hE° Repptcndds i€ Bifen fotae § e aReiipane The
101@@;%@6 of AotBRA3 ha¥ ﬁainptztse Siithble ahglectord t P8BS ge frbfi0s0i-f30

fer container 250 is subjected to external forces.

fromhf: plgpnarfupfpearf coverriiidiTorsgeuramever 0@ tcpse b9, apiebes 455ge

o RSOHRL ST ORI LE MRGHY 194185 Bl hoceemals

hocﬁlslslal,ﬁiArtgeﬂ, slipadodv ivaindio eer ttieepdsitive llsloqbe afretramnp 83, ief posrtrverrelatlve
80.

o Y5 SO 31 S0 P e B R TR R Bty

en%:g@d’fﬁ)t ke 160. 0 dideRgB ORert20O fioMh BAse Q000dn opRMAST pushes back on
039] In addltlon to ribs, cover 200 contains a

hoak ntlll itrdlearn agick 43.cnd shegahpeaver 0 isdifipd pranfiont age £00.
Alﬁliéu H ibtéh 84 ﬁf 5\5@% &%&gg@zﬂt It §éry\ﬂso°r’ hﬁxe%ﬂ?é'i-’ sidpes, ach asa"T"

pre ent 1 n SI are each surrou
or pyelbpgpdad shdpeacket 71 or 73. Support brackets 70A and
ed.to

[Oéﬁgg %)fean%%,lgocigg%rib%% 61ereﬂ_of tﬁta ga?r\gpq}g éF%en? 4 wallsare soqgly
representative of the present invention. It is understood that various modifications and
substitutions may be made to the foregoing examples and methods of operation of the
wafer container without departing from either the spirit or scope of the invention. In some
instances certain features of the invention will be employed without other features
depending on the particular situation encountered by the ordinary person skilled in the

art. It is therefore the intent that the scope of the invention is to be defined by the

appended claims.
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orient cover 200 into a proper position on base 100.
Bracket 73 has two fins 77A and 77B connected toget her
waM0d043ader OW tie 74 so as to formrecesses 725o@EMNek268425434
In addition, |located within support bracket 71 are
recesses 74A and 74B. The four corner regions 60 of
cover 200 each have a notch 43 for receiving a
respective latch 25. To enhance the security of cover
200 from becom ng di sengaged from base 100, notch 43
is.provided with a ranp 85. [040] Fig. 11 illustrates
“”§ﬁ$é§wP8 Bd view of the |ocking mechani sm of the
i nvention that secures cover 200 to base 100. A notch

43 is shown having a rectangul ar shape. The | onger
1. ANGECTSPNABEEEPMEIMYE a ranp 85. Suitable angles for

a bh@ MR h&rin’ ARG 1ak FYBPof thdBase ha Otk i BleAlAthaSiHElLa&S Slhirality
cover 200. To secure cover 200 to base 100, notches 43

of angelaakbécogmresd above their corresponding | atches so that

haok 25A ca ter notgh 43 t i Q.
o e aiibis ST gt i B upbRl iy IPIRREEALMAER, S R
firspOotef ar¢ defifih@hifir@ ahgulbieclogand urt@ad wall abddngeofist indéxtarc, said
Once latch 25 |l ocks into place, covg%ézoo IS secure

frsh e e BNIBEE SC0N08 NAAESBR JSETR B dirsi vl andhe egd wall
shag'{)getwééh @Ebgf{]@agf a YRGBT aRAfK LBoN00K 25A until it

ears not and then the cover 200 is lifted away
a tiirdlowalbalorg 4 8@ondbuicparghsaitbsecpnUBt¢rRredasining dthiyd angular sector,

and $E5 8RO Plond {6501 P34 SR AR IR R ST e
sedi’cﬁ‘,sﬁ‘/hérbﬂdh&&lﬁrﬁiWhlr)ﬁfndtth@fdﬂﬂh ivailishse pewdee O todD¥sofarc@mmon

solely representative of the present invention. It is
angISpEPHARA t hat vari ous nodifications and

a cﬁ%g?ﬁd.t Eﬁ%‘j 9§‘§1F: Haye BSormRe Blob&l donkidepr €90i ng exanpl es
and net S 0

operation of the wafer container
wi t hout departing fromeither the spirit or scope of

he inventi.on. .ln.s h NS cert.al o f foot
2 PRSI R o P SR PSSRt 4 R Rlgai
a sGha o€ kavanlg, whertine ipan irtedek greater thaat| anl elaeunhektdovabyhas an
the ordinary person skilled in

the art. |t i.g.
arcythilsBaTY eetwhen 9 it AN of pgemea a%%‘g‘f:féeiff’f ¥itl Sfiﬂﬁ@éﬁﬂwnd
wheif @ichenehicneermas Wi ARRERNRNI6H gAaBeiMliBifere Sce.

claimed is: 1. A wafer container conprising:
3. The wafer container of claim 1, wherein the walls of the wall structure share between

0.1% to 25% of a common angular sector.

4. The wafer container of claim 1, wherein the walls of the wall structure share between

0.1% to 10 % of a common angular sector.
5. The wafer container of claim 1, wherein said cover includes a ramp adjacent to each

notch, said ramp having a slope for guiding a latch on the base into engagement with its

respective notch.
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a base, wherein a circular region of the base has a
circunference that includes a plurality of angul ar
wWoERd/Ms$36 a Wal | structure attached to the baset@bor/025434
includes a first wall along a first outer arc, said
first outer arc defining a first angul ar sector, and a
second wall along a first inner arc, said first inner
arc defining a second angul ar sector, wherein the
6. Therwifesaintaigen of tlagn § c@berdinsaid bashkasdolratomeenand a latch 9/
of sector; a third wall along a
"“@B@aﬁaagGD%FW%Bgynigram§econd outer arc defining a
third angular sector, and a fourth wall along a second
i nner arc, said second inner arc defining a fourth
7. éﬁﬁﬁﬂéﬁ“@é@f@ﬂnmﬁﬁﬁ?eln the third wall and the fourth
a bi@! lvhéljgfhr £ciRalMeas rpo tfle BEAYoHAE a @u&ﬂﬁfg RAcAMIUnudes a plurality
secttor; nd a cover at engages the base to forma
ofmigu‘&edeatms;t ai ner. 2. The waf er container of claiml,

rther conprising a series of,addition
o e P s oBenoi e KU ke By said wll
str@dt@a beinglpbandiculand thdiedse) dach imekiill Wwehted baa reapeafve first arc
t hat shares between 0 to 50@6of a comobn ang

on ghechage ang qagh guegwell jasatedon|a raspactiseseeqnd aé‘a%#'ie ?Pﬁ?r wherein
beflebf E@ Qﬁ@@ YopLR i@ iétngfh (f:frsﬁldéﬂr&rbgc R3bofIoehes HThE Eﬁﬂ&@ngular
3. e wafer container of claim1, wherein the wal
seapdrs atheaed lengsh pﬁsald15®os¢1ancearbiet ween 0.1%to 25% of a
co n_an [+ ont ai ner of claim
a Cfve aéle% e?ﬁ) zrngo (?rmt%c tg{ rﬁct ure share
betmeen 0.1%to 10 % of a connnn angul ar sector.
e wafer container of claiml, wherein sai ggﬁﬁthlsnot

8. T%Wafaésonaalveaﬂﬁ TaHpefEBrit lay 05 AL the pecdengtihps
lo@Y i heRarpb Qﬁ)@le{r‘%ctgﬂ"asqh@ Grcded gl 6fsafilsebbl f@se i nto

engagemnent its respective notch.6. The wafer
contai ner of claim1, wherein said base has four

9, 'fﬁ') gtrers coe}lrgaqne& of %#alm 7I ¥h 'Tgﬁ'lnetaglg Se&nﬁ% ed. 11‘?&% Ii)vaiI\QQClgflesslgssqhan

COT Ner ton

90Nfesakl dirceamédrére) ar reglon of t he base has a
circunference that includes a plurality of angul ar
sect ors;

10. The wafer container of claim 7, wherein said segmented inner walls alternate with

said segmented outer walls.

11. The wafer container of claim 7, wherein said cover contains a notch having a ramp

for receiving the base.
12. The container of claim 11, further comprising a pair of latches connected to the base,

wherein the latches secure the base to the cover when each latch locks onto a respective

ramp on the cover.
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a wall structure conprising segnented inner walls and
segnented outer walls, said wall structure being
woRpeRRdcul ar to the base, each inner wall | qgate€o®@M25434
a respective first arc on the base and each outer wal
| ocated on a respective second arc on the base,
wherei n between 50 and 99.5% of the arc length of said
first arc is not |located in the sanme angul ar sectors
13.a% wiafee cantainkrecogiphisonfg: sai d second arc; and a cover that

engages to the base to form.a sed cont aj. ne .
 GRR P At Mt onfose. gy b vt SREGs SRR from Saig Hiffor
surtRBgt h of said first arc is not located in the sane

anqular sector as the arc length of said second arc.
a phyrality ef syppert beaskets pitashed o RidyaH struchifiesr ei n each

anﬁl%g%ﬁ%%&dcdrﬁg?%?iég@t:é_)l_ve‘P;CCUpi es less than 90 of said

cl rcunt erence. he waf er container_of claim?7,
a budedraring agdurdlitye hatcites that amgage wath| asrespecévenatieh o thi tepgayer;

seqment ed ter.walls. 11.,The fer Rt ai ner

whiiedyech RO\ bt AR ands sesding G, 8 Eond Sl toBker han the

first addge, WaErelrEBe satong eddbchabasemp 1ot reckiving @ bdradsperding latch from
claim 11, further conprising a pair of |atches

thed@pfaect ed to the base, wherein the |atches secure the
base to the cover when each |atch | ocks onto a
respective ranp on the cover.13. A wafer container

14 cBhepyafern qogtainer pbglaioo VB futtsericompesingp gap Juthe el struettirea
first [ ]..structur xt endi from sail. j or

whigtehib el saio ShERE Rl SO Qi 81 O 1 1
said wall structure; a notch on each corner of said
cover; a base having a pluralit IatcEes t hat

. .of :
15 SHatilergopiaing: PR L AirthisCemPESng A&G0a) Wethscture that is

pepBRIi&ISY 168 HaBOksh tAaShAidg  Glcufil tbgforSRand a@5H88mfckdRe that
second edge being | onger than the first edge, wherein

includes & guidtinde anfydar sectors, wherpinfsaid wadlcssiugiurgyingludes inner wall

se %Qerngsetﬁﬁoaﬂg} ne l 1% &H 1f \Lﬁp}rgé}ﬁenpsa,‘%ﬁd w%élreinT&%h We?(vall Sff-%]ments
EOnta ner -of ~cl'al m 13, “turzher conprising a gap i n e

shanes Hetwedemu(Cto 084 of a common angular sector with the next alternating outer wall

segment.

16. The wafer container of claim 13, further comprising a plurality of semiconductor

wafers stored therein.

17. A wafer container comprising:

a base having an upper surface upon which is located a circumference;
a wall structure extending from said base;

a pair of reference tabs located on each side of said upper surface; and

a cover that aligns with said reference tabs to from a locked wafer container.

18. The wafer container of claim 17, wherein said cover includes support brackets

attached to a first surface of said cover, and wherein each support bracket has a pair of
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wherei n one of said support brackets surrounds one
side of said gap. 15. The wafer container of claim13,
wd 2008/b8seccompri sing a second wal | structure th&tr/ii$007/025434
per pendi cul ar to the base, said base having a circul ar
region that has a circunference that includes a
mul ti pl e angul ar sectors, wherein said wall structure
i ncludes inner wall segnments that alternate with outer
recesabd thhriagnieck with arcdrredpending peiachreferense tabsl | segnent s
shares between 0 to 10% of a conmmon angul ar sector
with the next alternating outer wall segnment. 16. The
19 eHeBY af&ridhAlee bf €lhint 1 AifiRtHe3 coipfisineh latchiarat kastgwa corners of
plurality of sem conductor wafers stored therein. 17.
saidbasgf er cont ai ner conprising: a base having an upper
surface upon which is located a circunference; a wall
structure extending fromsaid base; a pair of
20. rﬁfeevaeferamntaatn:s of claian 9} voreraimdie coverdiash ngteh dhay pfp;erves a latch

BRSO e it ) o L R BRLLh LSLSRGR oner

tha@ @Y faist@lge Ofnd G¥ lrdTh The, sebtchﬂrfﬁgdﬂ h&ad dmpduerectininlgadesresponding
support brackets attached to a first surface of said

lm%kﬁkﬂhh%R%PWMereln each support bracket has a pair
of recesses that interlock with a correspondi ng pair of
reference tabs. 19. The wafer container of claim1l7,

21 fThetweder cooraprer of clginal T, duthericomatisihg a pturality ot sanrieengugior
&% q bﬁ%} .20. The wafer container of claim19,

Walkey eﬁ% ‘cover has a notch that receives a latch
fromsaid base, each notch having a first and a second
edge, the second edge_ bei ng | onger than the first

22. %ewa arr@niaknsF of elaith 7. duithst gomaguing a yisualmark op dhe upper

surfa%? F ¥did'Bas? aR@bh 9?%‘091' td gaéll?tta&rbl %ﬁrﬂ@ﬂttolﬁ heltASEwitR the dOVEL.

er container of claim1l her conprising a

plurality of sem conductor mafers stored therein. 22.
The wafer container of claim17, further conprising a
visual mark on the upper surface of said base and on
the cover to facilitate alignment of the base with the
cover.
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