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1 A COVER FOR REDUCED PARTICLE CONTAMINATION Field of
Invention 5 The present invention relates generally to container covers. More
particularly, the present invention relates to a cover and a cover attachment
method for substantially reducing particle contamination. Background 10 To
store and transport wafers, disks and other similar inventory, special
containers, also known as carriers, cassettes or boats are needed. In the

circuis, arh SO R eE RARAGFt: SO woe
in storage devices of computers. Wafers are typically made of materials such

as silicon or gallium arsenide and are subjected to many processing steps 15
Fieftbof thegrisegome finished products. Likewise, disks are typically made of

etal or glass substrates, including, silicon and gallium arsenid
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and dIS s are valuable articles. However, they are also fragile
pgrfgf Conr%ntlﬂgljg{cre need to be stored and transported carefully. It is vital
that the containers that are used to store and transport the wafers and disks
I':% G ean 8nd are also able to prevent entry of particles and/or other
Riliants from entering the container's containment space. The entry of
Tmnastmﬂesxm&mkmrwvft&amnalsts ianol tmheromtalimris\mmww rsﬁmuaﬂpemﬁalaﬂs also

result 25 in contamination. o a dama éo wafers and disks tha
Wn s rrlers cassettes or, [e ne epsetmlcon uctar in us ry, wafers are
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nogiemiahyy sddheay pibaboamtgi@ébum arsenide and are subjected to many processing steps
before they become finished products. Likewise, disks are typically made of metal or glass
substrates, including silicon and gallium arsenide, with process coatings on one or both side
of the disks. The disks are also subjected to many processing steps before becoming

finished products.

Wafers and disks are valuable articles. However, they are also fragile articles, and therefore
need to be stored and transported carefully. It is vital that the containers that are used to
store and transport the wafers and disks are clean and are also able to prevent entry of
particles and/or other contaminants from entering the container’s containment space. The
entry of particles and other contaminants into the container’s containment space can result
in contamination of and damage to the wafers and disks that are stored within the

container’s containment space.

A typical container comprises a disk cassette having two side walls and two end walls. Top
edges of the two side walls and the two end walls define a top opening, and bottom edges
of the two side walls and two end walls define a bottom opening. The typical container

further comprises a top cover that is able to cover the top opening and a bottom cover that



10

15

20

25

30

further comprises a top cover that is able to cover the top opening and a
bottom cover that 2 is able to cover the bottom opening. The disk cassette,
the top cover and the bottom cover are each formed separately by injection
molding. The disk cassette is typically formed from rigid thermoplastics such
as polycarbonate and polypropylene. The disk cassette typically has
elongate sidewalls and substantially vertical end walls. The substantially

. ical end 5 wal U-sh 1t that defi U-sh '
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must take into careful consideration ease of improved or modified container's

integration into the largely automated manufacturing process. 15 Currently, a
Magjuiity distxestthgvatertamserd detoeiagn probess of sigjélyaatisimated ramyss generally
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Currently, a majority of existing containers face a number of significant shortcomings.
Most notably, the majority of existing containers still face a problem of significant particle
generation and entry into the containment space of the container during engagement of the
top cover with the disk cassette. Particles are generated during the engagement due to a
snapping action that occurs when the top cover latches onto flanges that are located on the
end walls of the disk cassette, usually proximal to the U-shaped ingresses. The particles
generated then enter the containment space where they come into contact with the disks or
wafers contained within, thereby contaminating and potentially destroying usability of the

disks or wafers.

U.S. patent 5, 253, 755 by Maenke and U.S. patent 4,721,207 by Kikuchi describe
variations of the container. The containers as described in Maenke’s and Kikuchi’s patents
have protrusions at lower ends of the flaps that extend perpendicularly from the top cover.
The protrusions snap-latches over the U-shaped ingresses that are located on the end walls

of the disc cassette. However, snap-latching of the protrusions over the U-shaped ingresses
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U.S. patent 5, 253, 755 by Maenke and U.S. patent 4,721,207 by Kikuchi
describe variations of the container. The containers as described in
Maenke's and Kikuchi's patents have protrusions at lower ends of the flaps
that extend perpendicularly from the top cover. The protrusions snap-latches
over the U-shaped ingresses that are logated on the end walls 30 of the disc
cassette. However, snap-latching of the protrusions over the U-shaped

resses 3 cause ubstantlal tlcle enera ener artlc es the
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nmnhiantuylngmﬂmaagtmutamhﬂem\Ammgecdsnsmg thtacimmo&actwethe top cover to
the disk cassette, and more specifically during 10 the snap-latching of the
protrusions over the U-shaped ingresses. One such attempt at reducing

Tihart dleveritegnipittethpt ors@arimmoiusp paetiploymhesat ae pedatndny ivead hrozemainment
tofs contac een the Cover and the U-shaped in
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cover oSt moves ent
spececohitbel quntiotes into the containment space is needed. In accordance with
the above-mentioned shortcomings, there is an apparent need to
However, these attempts, although successfully reducing particle generation and entry into
the containment space, are unable to almost completely remove all entry of generated
particles into the containment space. As precision and smaller tolerances become the
expected norm in wafer and disk manufacturing, a method of cover attachment that almost

completely removes entry of generated particles into the containment space is needed.

In accordance with the above-mentioned shortcomings, there is an apparent need to
significantly reduce or eliminate particle contamination of disks or wafers within containers

while allowing seamless integration with existing automation systems.

Summary

In accordance with a first aspect of the invention, there is disclosed a cover comprising a
body and at least one clasp extending from the body. The at least one clasp is engagable
with an at least one flap extending from a lid. A container is disposed between the body and

the lid, the container having a plurality of walls being configured for defining a
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significantly reduce or eliminate particle contamination of disks or wafers
within containers while allowing seamless integration with existing
automation systems. 25 Summary In accordance with a first aspect of the
invention, there is disclosed a cover comprising a body and at least one
clasp extending from the body. The at lepst one clasp is engagable with an
at least one flap extending from a lid. A container is disposed between the

b d d 30 the lid, th | li || b L
e iR ae O PTG St o g e tap felleating

aomsrtgrm dontiinitiatirgaaccehs 1hescontaﬂupesubstaanally hha@blemtlmethe at
fIa substantlallylc.IJ e -matches, the aﬁi East one |n
fit
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tmgb@llv@ethmabiﬁﬁgir@melasteamthnmelﬁdemln mlneediaeasﬁngaglam thegaging the at
t one clasp with the at L9 f th between the
B R Ao BV LB O TR AMPENoF G Gt A e i
aimciessosectine bl teait thiee2fl dp aeatj aoeret thasqt eadttbeecingtass e bepaem tthe at least

ther e tray Iof contaminants, intg the contajnment space throu
T BB SRR PR LR BRI o e

accordan %re
cmnlemﬁmnt&m ihdisglodedbleast@nassgredsly comprising a first cover and a
second cover. The first cover comprises a body and at least one clasp
extending from the body. The second cover comprises a lid and at least one
| fl o cevdamsivgi thoarstoenct aSiieet ad fl¢les tioven Gtars ihsreng aisbdeed ith dneenissembly

c'&ﬁshgﬁrrﬁ% Y |(t:$vaercorata|rsleeqr1)d|§§% grd ?ﬁeV\fegp tha?efrbgg arns%greeble%yTarﬁ% at least
contamet has & P Uralt) of waits eing cont igured for
wemtabmeetammg:ératmldhmh@yahﬁhmdeﬁmndemmgcamBaﬁs cariejnagdea:sléest one flap

%lé%é“aﬂa}ﬁ%ﬁﬁ ED 1'Il'he %? %e N né|§§) §a%tle 8 éaleast one flap with a

hsta ape-matc Ieas one| ess COVEr IS
cdrﬁpiae:edb[eoaed/dueiwe&fethedmﬂycm\tethmlmtheheomai]amed|19p$Jsep|IuraI|ty of walls

bgiﬁéegow&ﬁgof%te Hgﬁ‘ﬁfﬁ‘& g\h(,eoﬁ]falﬁl?f%n?%ace and being shaped for defining at least
one ingress for facilitating access to the containment space. The at least one flap
substantially shape-matches the at least one ingress. The first cover is displaceable towards
the second cover with the container disposed therebetween for engaging the at least one
clasp with the at least one flap. Engagement of the at least one clasp with the at least one
flap couples the container between the first cover and the second cover and disposes the at
least one flap adjacent the at least one ingress and between the at least one clasp and the
containment space to thereby impede travel of contaminants into the containment space

through the at least one ingress.

In accordance with a third aspect of the invention, there is disclosed a system for cover
attachment comprising a container having a plurality of walls being configured for defining
a containment space and being shaped for defining at least one ingress for facilitating
access to the containment space. The system for cover attachment further comprises a first
cover and a second cover. The first cover comprises a lid and at least one flap, the at least

one flap substantially shape-matching the at least one ingress. The second cover comprises
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clasp with the at least one flap. Engagement of the at least one clasp with the

at least one 20 flap couples the container between the first cover and the

second cover and disposes the at least one flap adjacent the at least one

ingress and between the at least one clasp and the containment space to

thereby impede travel of contaminants igto the containment space through

the at least one ingress. 25 In accordance with a third aspect of the invention,

there is disclosed a system for cover attachment comprising a container .
U BRISRGPBF HATE B CorTFOhls 15 et 1 e A P Gee it
tiendtbeiny awfleg foitdehiniognatitreastispwdddressector facibtaljngndctediitoThe first

the containmen ce. The system for cover attachment further comprjses, a
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fonenflaginththabtdasst 3@ okdeywitutisantedly shaflepriatghgiadtite at keasttone clasp

' <t N ' b | lasp_ .
R e Al Beren Lo ey o MR T ALl o
andeéayesvitthéhat derstaonerotisp esed e tweimthenbepscartd therdioy Thpefikstravel of

cBRsT Sl iRssabls tpmard e, sepond roverwilhhe eqpiplner disposed
HEPEReAVREN %0I% gaglngethe RRG&SYCEHR c%ép With e 'aP1eXst one flap.
Engaging the at least one clasp 5 with the at least one flap also disposes the
fsashans an adiacent ihe.ot Isast ancinaress a0dhetteen 06 HIEATH: cover
oné clasp and the containiment space to thereby impede travel o
attacharair aors pnisirit e comdaigracsstnsgiace thvingh fHeralite adtvorlds ibgmessohfigured
1B aRIansS Wi e aspectof fhe pvention dheieds isdipred ameihas for
or cover Y10 attachment Comprising providing a container Having a plura |t9
fadilitatis ¢ etegssdofigeamhtdiormaefirdpara diwtamthentfsibeeccantpbstagarsiperthe at
85 dsfiningatieaskons nofess fore fglitaling asgers e INAEOMRIIMENL. cne flap
Space. method further comprises Covering at” least one ingress wit
salpstankial by eined Elsmatottimgdimey d deash dinhy theresslieBs orethiidmlsubstaprisdb/attaching
< —matching t ) : _
G L R T
thedxidynéhelak|easkemlitasroeing engagable with the at least one flap with the container
disposed between the body and the lid. Engaging the at least one clasp with the at least one
flap then occurs in the method. Engagement of the at least one clasp with the at least one
flap couples the container between the body and the lid and disposes the at least one flap
adjacent the at least one ingress and between that at least one clasp and the containment
space to thereby impede travel of contaminants into the containment space through the at

least one ingress.

Brief Description of The Drawings
Embodiments of the invention are described hereinafter with reference to the following

drawings, in which:
FIG. 1 shows a partial isometric view of a container;

FIG. 2 shows a partial front elevation of a bottom cover that is fit-couplable to the container

of FIG. 1 and comprising a pair of clasps;
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the body, the at least one clasp being engagable with the at least one flap
with the container disposed between the body and the lid. Engaging the at
least one clasp with the at least one flap then occurs in the method.
Engagement of the at least one clasp with the at least one flap couples the
container between the body and the lid gnd disposes the at least one flap 20
adjacent the at least one ingress and between that at least one clasp and the
containment space to thereby impede travel of contaminants into the
containment space through the at least one ingress. Brief Description of The
FlBa®sigsvaa partisl diotents/idvihef thedatiomarevdestAb@dXereinafter with
reference to the following drawings, in which: FIG. 1 shows a patrtial
isometric view of a container; 30 FIG. 2 shows a partial front elevation of a
FvGttarshomeer phetiabifivroetnjaalidey tof tihe bottdaneverfdfIIGL Znd comprising a
pair of clasps; 6 FIG. 3 shows a partial bottom view of the bottom cover of
FIG. 2; FIG. 4 shows a partial isometric view of the bottom cover of FIG. 2; 5
HFBS 5 5eives\sn athethEr fhalrisahistrnice tiienw evithe fibitolbo tover afdiGo 2 1G. 2;
FIG. 6 shows a front elevation of one of a pair of clasps of the bottom cover
of FIG. 2 according to view "A’; 10 FIG. 7 shows a partial front view of a top
FeGvérstimatssaffrardgbdablisboofhen e on tapadr af dfacps &f the hoftaro vereoor FiliGing
aaC%a'r of flaps; F,IE.._ 8 shows a partial isometric view of the top cover of FIG.
9; i r]glg) é%ows a partial front elevation of one of a pair of flaps of FIG. 7
according to view

FIG. 7 shows a partial front view of a top cover that is fit-couplable to the container of FIG.
1, the top cover comprising a pair of flaps;

FIG. 8 shows a partial isometric view of the top cover of FIG. 7;

FIG. 9 shows a partial front elevation of one of a pair of flaps of FIG. 7 according to view
‘B’;

FIG. 10 shows a partial isometric view of one of the pair of flaps of FIG. 7 according to the

view ‘B’;

FIG. 11 is a process flow diagram of a cover attachment method for attaching the bottom

cover of FIG. 2 and the top cover of FIG. 7 to the container of FIG. 1.

FIG. 12 is a process flow diagram of a cover detachment method for detaching the bottom
cover of FIG. 2 and the top cover of FIG. 7 from the container of FIG. 1.

Detailed Description
With reference to the drawings, a cover and a cover attachment method for reduced particle

contamination are described hereinafter.
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'‘B'; FIG. 10 shows a partial isometric view of one of the pair of flaps of FIG. 7
according to the 20 view B'; FIG. 11 is a process flow diagram of a cover
attachment method for attaching the bottom cover of FIG. 2 and the top
cover of FIG. 7 to the container of FIG. 1. 25 FIG. 12 is a process flow
diagram of a cover detachment method for detaching the bottom cover of
FIG. 2 and the top cover of FIG. 7 from the container of FIG. 1. Detailed

Descr tion. With reference to, the draw r and a coyer attachment
A RO SELARE b 5 B0 M N ot Vo BREPET AP, qopgainers
stumgenediecntainsytiacase (eesigafseandfonathedsatomedisr lsdtechesrnddeised in  an
ontainers_storin qdla or sybstrates (hereinafter referred to as,media
o a5 DA A e T oS oSt of
tlmsehctssrgamarm deviszde matiosdohdhe deelesigaisiartd dmvmddmmexéiyhauminate
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sipmificas dunmmme ofametivtes ditfing) e ogagenmett inipottentynthieegelmpatenhtly, the

gﬁétrlé:tleds ther ter t?r tﬂe cont merk? co&t)%{nmernt spaﬁ |In r%reley e thereb
ORI |ng 8 52 W h|n Recot gﬁ/ Iherd i€ a Need e y

cont&mmatirlgl;]me:nmhammwdmmhnmetAocbfdm@gtudmﬂqomrﬂdeeddrmﬁamenaﬁmn and the

BRVd %c% '?ﬁ%?he”‘ ;HP 'Pe%e“t'é’” ?r&ﬁ”cﬁo aerﬁ'.r?gttPor&V't oG %,y %he present
escription o't e present iInvention i ereina oCBVErS fo

imaertidmers that would allow significantly reduced or eliminated particle

contamination of the media stored within the containers. This however does

not 15 preclude various embodiments of the invention from other applications

Lﬁ?tﬁ@ sifhilae\eReAHING REHRMaReRtoHNeHOM! pREQRCTAUNAN is limited
principles upon which embodiments of

hereinafter to covers for containers that would allow significantly reduced or eliminated
particle contamination of the media stored within the containers. This however does not
preclude various embodiments of the invention from other applications that require similar
operating performance. Functional and operational principles upon which embodiments of

the invention are based on remain the same throughout the various embodiments.

An embodiment of the invention is described in greater detail hereinafter in accordance to
illustrations provided in FIG. 1 to FIG. 10 of the drawings, wherein like elements are

identified with like reference numerals.

FIG.1 shows a container 20, also typically known as a cassette, to which covers are fit-
couplable. The container 20 comprises two opposing side walls 22 and two opposing end
walls 24. The two opposing side walls 22 and the two opposing end walls 24 form a
containment space 26 within which the media is contained. The two opposing side walls 22
and the two opposing end walls 24 collectively form a top edge 28 and a bottom edge 30.
The top edge 28 defines a top opening 32 and the bottom edge 30 defines a bottom opening
34. The two opposing side walls 22 preferably have a number of ribs 36 facing the

containment space 26 for supporting one or more media or article. Examples of media
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the invention are based on remain the same throughout the various
embodiments. An embodiment of the invention is described in greater detail
hereinafter in accordance to 20 illustrations provided in FIG. 1 to FIG. 10 of
the drawings, wherein like elements are identified with like reference
numerals. FIG.1 shows a container 20, glso typically known as a cassette, to
which covers are fit- couplable. The container 20 comprises two opposing

e BRI oAC i e WaNe o £ LU A LALcu B acces 0

tNélttuntwnméntlmamdﬁi Theamjedseis. prbfetabdyappbaped.side walls 22 and the

two opposing end walls 24 collectively form a top edge 28 and a bottom edge

30. The top edge 28 defines a top opening 32 and the bottom edge 30

Fdefiaes EIbbmmmpelbimtg)rﬁltovh%mmapposumabldemaﬁi)aﬂom@ajablyof the disk

f f h f '
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upla ith the bottom edge.30 of th ntainer 2Q_Di nsions of
{Gﬁe at?P recgggﬁgg aﬂd hﬁ%%e rﬂﬁﬂgﬁo o(r%nh%ogvogf éa eggple?g;l?h? ix&d" tainer 20.
Andmrshnr;gimd&h,eatrtdtuarlewac&ﬁ)rdjmgtmorah@taeofommmmgfsitiesrﬁéobeﬁ taatlidength and

ame within the .containeg 20. T fto ver 50 is ef a
tvrve(zactanaular kOP'S ap(é magtghfneatﬁ hl% ?h rltldu r?h% prfef raBa/nﬁall:}nbeﬁré%nigover 50
csmmmglypdyeaﬁdnamscxnkmamaiasplanashﬂihceboqjuo%msgchmgss&mm éaruaivering
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body 56 is dimensioned for coverlng the bottom opening 34 when coupled to

@gt%h %ﬁ"c‘SQﬁSps grmhb%ﬁ Hes 8%5:383“%‘@“%&?WE'%%SJ%’Qéijé‘iBémoned at

two cla are posi tlone
and extend from each of the two shorter opposing sides 52 of the bottom cover 50. The

clasp 58 is preferably narrower at a base of the clasp 60 proximal to the two shorter
opposing sides 52 of the bottom cover 50. The narrowed base of the clasp 60 facilitates
bending of the clasp 58 towards and away from the other clasp 58 that is positioned at the

opposing side of the bottom cover 50.

As is clearly illustrated by an enlarged view of the clasp as shown in FIG. 6, the clasp 58
has a tooth 62 or protrusion proximal to a free end of the clasp 64. The tooth 62 or
protrusion extends from an interior surface of the clasp 66. The interior surface of the clasp
66 faces the clasp 58 that is positioned at the opposing side of the bottom cover 50.
Preferably, the tooth 62 comprises a hooked end portion 68. The clasp 58 and the tooth 62

are preferably made from a resilient but flexible plastic polymer.

FIG. 7 and FIG. 8 show a top cover 70 couplable to the top edge 28 of the container 20.

Preferably, the top cover is shaped and dimensioned to be fit-couplable to the top edge 28
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and extend from each of the two shorter opposing sides 52 of the bottom
cover 50. The clasp 58 is preferably narrower at a base of the clasp 60
proximal to the two shorter opposing sides 52 of the bottom cover 50. The
narrowed base of the clasp 60 facilitates bending of the clasp 58 towards
and away from the other clasp 58 that isgpositioned at the 20 opposing side
of the bottom cover 50. As is clearly illustrated by an enlarged view of the

lasp as shown |n EIG, 6, the clagsp 58 has a toqth 62.or protrusi roxim
T ORI o ind R 63V LD SOTPRSES A S LT LAEA HoRPTpn 12 The
toptexnoris Tdaceatdot e eftasbly Gedthreginteridos vhtaee mbttidtage 25p66dipces of the
the clas hat is positioned at the sing side of the.botto ver 50.
CTAARTA 1 (o8 o DHE1ETE P R S o B S A CAGISRo longer
oppasihg saieh 72 Aaflap ik esabiyisfecta bauin ef thsitiwotshatttesppesplgdides 74 of the
olymer. EIG. 7 and FIG. 8 show a top cover.Z0 cquplgble tq the top ed 8 ..
o el o o g e Y
paypeadicolupiatiie lid thetiop 22IGEN2EIAp afatlie prefainlgr rB0nddtkbatoihe dneerend 80 to
comprises a substanti lanar lid portion 72. The top coyer.70is.also . .
cE R, LR T e RS Rioet) RIS decof e A0 S ol TR Bomiginer 20.
AlGeridtevedy tdwviay 08keteidsdroasand shitenombesi2g.sides 74 and two
longer opposing sides 76. A flap 78 extends from each of the two shorter

opposing sides 74 of the 5 top cover 70 and terminates at a free end 80. The
Hiep 7 rekidd <l 8 udhstareidding edeppetiadiicighas tf tthe lidpaaiorn 2laphefiappéBifically

is preferably rounded at,the,free_.end,80 to ¢ spond. with edges pf,th
B B e Sl PR L PR R0 Tpop 82 that
itlextiapr® theaodtainomrd $Sigchod 2teafdheadoatadter 2D FTGe xderibF KBrface sifane flap

ial vi f the fl he fl [ ifically..desi
SIS B IR & S P oy e
leHge perévareitospectficatyrdedignenhtspabap2é o teregegertaintew 2D thithel asptéHoFurther

p?é‘FJ?a%%‘éﬁg‘j?‘:@@i%@@ﬁ?ga@%%e%i& ﬁﬁ?/ne %@ﬁ@&%mbcgéh‘? h%l %%Bl?e%l ir§ortion of the

engag
clasp 68 goes over and hooks onto the slightly elevated hump 86, thereby facilitating a

secure engagement of the clasp 58 with the flap 78. Preferably, the flap 78 further
comprises a base notch 88 for facilitating precise positioning and locating the clasp 58
therein during engagement of the clasp 58 with the flap 78. The engagement of the clasp 58
onto the flap 78 aids a secure attachment of the bottom cover 50 and the top cover 70 to the

container 20.

As engagement or snapping action of the clasp 58 occurs on the surface of the flap 82 that
is exterior to the containment space 26, particles generated during the engagement or
snapping action is thereby prevented from entering into the containment space 26 of the
container 20 by the flap 78. Therefore, particle contamination of the media stored within
the containment space 26 of the container 20 is significantly reduced or even almost

eliminated.
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ledge portion is specifically designed and shaped for engagement with the
clasp 58. Further 15 preferably, the ledge portion 84 has a slightly elevated
hump 86. The hooked portion of the clasp 68 goes over and hooks onto the
slightly elevated hump 86, thereby facilitating a secure engagement of the
clasp 58 with the flap 78. Preferably, theiflap 78 further comprises a base
notch 88 for facilitating precise positioning and locating the clasp 58 therein

uring enga nt of the clasp 58 with the flap 78. The engagement of the
TR B Ao e 05 kA e ORI ARYERCOL FE BUTrLS R agyolded
pahahitre Thp cotesd/folgrtize icpriteirdh2fleiblengagesilient.or snapping action
of the clasp 58 occurs on the surface of the flap 82 that is exterior to the

containment space 26, particles generated during the engagement or 25
T$rajupinyeetiod sthdrebptoaveoted Gorrerdkiohgdnto tngaymotacntherdontainer 20

space 26 of the container 20 a . Therefore, particle ¢pntamination
B AL Ao, MR e ey L hEGh s s AN SRR of the
coiganifattactiyneatucetiarr ¢0en almostpetivinatettie 1bvEhataritmedr @@thbe 100, the
top cover 70 and the bottom coyer 50 are each made of a mol | I
o e A B B R VR o s BT B o ecoe
hetbivikarontaiver 30, aheratip cloedrorgetigagEtbio tperdogtamef & Eotiteinay28. In a

caver gttachment methpd 100, FIG. 11 shows a process flow diagr ofthe ..
e R R RS 1BE 5% e IR RS AR NAR Rl s finl
eth Gy ath @osimtaiore tH20fisppr 8 \iitkzeb yrfac it rig) 4y tidradbiottmap datebirgOak the clasp 58
coupled.io the bottom edge. 30 of the container 20, there vering the

o 8anre T FAn R SR e 2T e TGRS 30 o the
cbBtainerradtihy statdtésnmatite aibnfrotiiagdnnthdinestibg stagagddiposltism st thelightly

fl7ahr fagilitatin omatic snap laiching of t onto,the.
e T T R R A BB R S et W Gispreced
towatairtbe Hap InSioradteyageivent theigwitition, the resting state of the clasp 58

is slightly

The top cover 70 is then coupled to the top opening 32 of the container 20 in a step 106.
The flaps 78 that extend substantially perpendicularly from each of the two shorter

opposing sides 74 of the top cover 70 covers the two U-shaped ingresses 38.

In a step 108 of the cover attachment method 100, the clasp 58 is fixed onto or engages
with the exterior surface of the flap 82. More specifically, the clasp 58 is fixed onto or
engages with the ledge portion 84 of the flap 78. Even more specifically, the hooked
portion of the clasp 68 goes over and hooks onto the slightly elevated hump 86. As
previously mentioned, the base notch 88 facilitates a more precise positioning of the clasp
58. The engagement of the clasp 58 with the flap 78 couples the container 20 between the
top cover 70 and the bottom cover 50. The flap 78 is positioned between the clasp 58 and
the containment space 26 for thereby impeding travel of generated particles into the

containment space 26 of the container 20.



10

15

20

25

30

displaced from the flap 78. In this alternative configuration, the clasp 58 has

to be displaced towards the flap 78 for engagement therewith. 15 The top

cover 70 is then coupled to the top opening 32 of the container 20 in a step

106. The flaps 78 that extend substantially perpendicularly from each of the

two shorter opposing sides 74 of the top rover 70 covers the two U-shaped

ingresses 38. 20 In a step 108 of the cover attachment method 100, the clasp

Fig ig%ixsi]d onto or en ages with the exterior surfe%ci_{oft e flap 82. More thod

ecificilR) i %ﬁ%%gs WHLLGSMPEA SREH AR LR poIEEN Y Bretho

20% flapa/ 8tdpvenonahe speshficsllys thesphlackedrpartihe dfdher7slagrereBygdaslitating

over and hooks gnto the slightly elevated hump 86. As previously mentioned,
AR e Fad e B RSP % from
tAhdangagenaidesd af dbeoalslspySEF whth ibdtar G c@iphed tthe comteaver 20 from the

betwee me top ¢ o 70 and the bottom cover 50. The flap 78 is positioned
CBQE%%%# %‘&8%8%\% and the containment space 26 for thereby impeding

travel of generated particles into the containment space 26 of the container

0.11 FIG. 12 shows a process, flow diagram of a cqver gdetachment or

Ao A0 SR o Bl T oo e SRS o cover
atteetitapnt Srtleéhvety digaiifiasimty diséingagementof thiendhatys SBaftaie tleatfapinto the

78. The disenga ent of the clasp 58 from, the flap. 78 enaples .
e TR TRt Bt R AR o g g vy
tiz0 presestdpv2adoA s lisnapgies esntprny thetiab ofepdetadiexh sl ésoniptitiap thiea top cover
SFcloRegeo prAmsLoNer.ataeamen meitiod sanficaniviedies QLSa ek or

eliminates particle‘entry mto the containment Space of the container. Thé
vwadeecaentdi cevihabitaaimeatly roe the drasket oVitke cobgr 10 dheopee adathimeanttioethod as

iminates snappin i rotrusions,fr flap.of a top cover .wit
B S B G e LR R 8 DAChe Bl rrom
the containment space of the container, thereby significantly reducing or even eliminating

particle entry into the containment space of the container.

In the foregoing manner, a cover attachable to a container and a cover attachment method
are described according to an embodiment of the invention for addressing the foregoing
disadvantages of conventional cover design and attachment methods. Although only one
embodiment of the invention is disclosed, it will be apparent to one skilled in the art in
view of this disclosure that numerous changes and/or modifications can be made without

departing from the scope and spirit of the invention.
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wafer container that is currently on the market. The cover and cover

attachment method as provided by the present invention causes particle
generation on the exterior surface from the containment space of the

container, thereby significantly reducing or even eliminating 15 particle entry

into the containment space of the contaipgr. In the foregoing manner, a cover
attachable to a container and a cover attachment method are described
Cgccordlng to an embodiment of the invention for addressing the foregoing

g&ﬁ/antages of conventional cover design and attachment methods.

1Althouyleanelyconep@iggnbodiment of the invention is disclosed, it will be

apparent to one skilled in the art in view of this disclosure that numerous

changes ana%} odif %atlons can be made without departing from the scope

and spirit of tteléaventiorclasp aﬁtéﬂjlﬁgafmmlthﬁ toder d:mnwltaag oaeboﬂaﬁp being
and at Ieast e clas tendln omt e the atI e clas eing. q
o g SUAIEE e D B e e BN O (TR b g er dispose

disposretveaivtee rbtusy by tedlite thd, ﬂwtemllnmnm@\anglar@jlinyabfywalls being

walls be| conf ured for defining.a co talnment ace ap ed

for qeRGARAS B R N R SR BERG SrEvBnie SREAFD o teast
spaceomheragrmasltoorfecﬁlbxatlsgbmtemmmw&Ieapmﬁmatnémngsmheeaﬂheaﬁt least one flap
ingress,, 1 ein the bo eable towards the lid with the

sUbsP h %JS d' ?éafqeas one |
container c?spos%a Rerdh or engaging t HE R least one clasp with the
at least one fleyeteinhbectxydyc cugi e dud atavwardsahed ghviiith bedgoatedndredisposed

lid and, for sm the at lea fla ad acent t tIe one ingres
and b% svrgél%%\ﬁ)h ﬁ(re cfdagin gjh(g a?aln E clasp w W}aﬁ Al aspgne 9Nap ) thereby
couple the container between the body and the lid and for disposing the at least one
flap adjacent the at least one ingress and between the at least one clasp and the
containment space to thereby impede travel of contaminants into the containment

space through the at least one ingress.

2. The cover as in claim 1, wherein the body is substantially planar.

3. The cover as in claim 1, wherein the plurality of walls comprises at least two
opposing side walls, the at least two opposing side walls having a plurality of ribs

within the containment space for supporting at least one article.

4. The cover as in claim 1, wherein the at least one ingress has a U-shape.

5. The cover as in claim 1, wherein the at least one flap extends substantially

perpendicularly from the lid.

6. The cover as in claim 1, wherein the at least one flap has a base notch for

facilitating positioning of the at least one clasp therewith.
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containment space to thereby impede travel of contaminants into the
containment 15 space through the at least one ingress. 2. The cover as in
claim 1, wherein the body is substantially planar. 3. The cover as in claim 1,
wherein the plurality of walls comprises at least two 20 opposing side walls,
the at least two opposing side walls havirgy a plurality of ribs within the
containment space for supporting at least one article. 4. The cover as in claim

1 wh e|n the at least one ss ha 5. The cover

Tetaim LFEYEl Fond 0ok CHBTTELD SoecHE ahLEad 5 BT p e ceigptes o a
from thedldnﬁ fheefomvendhaviotpialddyeheseionhieateaginnehéiag keastaone clasp
base notch for facilitating positioning of the at least one clasp therewith. 30

13 7. r}ﬂﬁg\% er as in claim 1, wherein the at least one flap extends and
terminates at a free end, the free end having a Iedge portion for engaging the

at least, one clas there cover as in clai m 7. wherein the

Sortion EoATBALEs KHITHD for ERiaBiE HeR e bl A R s hoeoing
The cthveatdsast otarldspwhezeeiitiihe at least one clasp has a free end, the

free end comprising a tooth for facilitating engagement with the at least one

flap. 10 10. The cover as in claim 8 and 9, wherein the tooth has a hooked
%9end pdtipogvhe ahdoktinerid wbetiein theilitdéag engatmmbad witedhendhuthgofafe end

the at least one fI rasinclaim 1 Wlﬁ e a Iea one
clasp RACR R owec} Ibg%e%%ﬁ{lagthn% %%%nérel?ttgv ﬁt%o% eonnaerrO\Bed
base portion facilitating bending of the at least one clasp about the narrowed

1Base %rgl%gvfgrr gsnanbl(lzrll M ¥3 ﬂgrge%h%frépr? t%tel?&% has a hooked end portion, the

hooked end portion facilitating engagement with the hump of the at least one flap.

11. The cover as in claim 1, wherein the at least one clasp has a narrowed base portion
adjacent to the body, the narrowed base portion facilitating bending of the at least
one clasp about the narrowed base portion for enabling engagement of the at least
one clasp with the at least one flap.

12.  The cover as in claim 1, wherein the body and the at least one clasp is made of

resilient and flexible plastic polymer.

13.  The cover as in claim 1, wherein the at least one clasp at its resting state is oriented
in one of a displaced position from the at least one flap and a final engaged position

with the at least one flap.

14. A cover assembly comprising:
a first cover comprising:
a body; and
at least one clasp extending from the body; and

a second cover comprising:
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one clasp with the at least one flap. 12. The cover as in claim 1, wherein the

body and the at least one clasp is made of 20 resilient and flexible plastic
polymer. 13. The cover as in claim 1, wherein the at least one clasp at its

resting state is oriented in one of a displaced position from the at least one

flap and a final engaged position with thig at least one flap. 25 14. A cover
assembly comprising: a first cover comprising: a body; and at least one

clasp extending from dy; and 30 a second cover comprising: 14 a lid;

and at least one fla |ng from the lid, the at least one clasp engagable

with the at least one flap \A&th@smmainm eh'aenuﬁeg tretwdmltdjletlhmdyla@ﬂ one clasp

the lid, the c ta| aving a pIur walls b c nf for defi

e contHRIER PR A et ARt i B AL s R B ol and
facﬂltemag|cackt$ssdmatmercbmmgnaepmwayeothﬂaﬂsIeaBtg)nmﬂlmjured for defining a
substantiall e-matchjng. the at least on ress, wherein the first

o e R e L g S oS T S A T Bt or eaing
therelmtwwtmfﬂm&ru:gm;mgahtespadeaﬂteomd@asprwﬂammtmmlI)l@Pmpe-matchlng
flap to the ou§le the container between the first cover and the second

cover aﬁé‘ |sp sw%r(??'ne at least one flap adjacent the at least one ingress
and betweemvtmeat ltmsfimteclespsadipreamhaionweds spacedontheoey with the

'mped&F{t%‘.’r?e'roJ .s%%QéarIHereBe W P SORIBIRIREERERE SRECHSE BftRtne at least
least one ingress.
one flap to thereby couple the container between the first cover and the second
cover and for disposing the at least one flap adjacent the at least one ingress and
between the at least one clasp and the containment space to thereby impede travel of

contaminants into the containment space through the at least one ingress.

15.  The cover assembly as in claim 14, wherein the body and the lid are substantially

planar.

16.  The cover assembly as in claim 14, wherein the plurality of walls comprises at least
two opposing side walls, the at least two opposing side walls having a plurality of
ribs within the containment space for supporting at least one article.

17.  The cover assembly as in claim 14, wherein the at least one ingress has a U-shape.

18. The cover assembly as in claim 14, wherein the at least one flap extends
substantially perpendicularly from the lid.

19.  The cover assembly as in claim 14, wherein the at least one flap has a base notch for

facilitating positioning of the at least one clasp therewith.
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15 15. The cover assembly as in claim 14, wherein the body and the lid are
substantially planar. 16. The cover assembly as in claim 14, wherein the
plurality of walls comprises at least two opposing side walls, the at least two
opposing side walls having a plurality of 20 ribs within the containment space
for supporting at least one article. 17. The cover assembly as in claim 14,
wherein the at least one ingress has a U-shape. 18. The cover assembly as

in claim 14, wherein the at least gne flap extends 25 sybstantiall
o OV TR S 18, TR oo LBl P o2 eGP S 412 lgncs and
the attashetee dlapfreescad)alse fined @nddravaddtoge mostimniog evigdgnat the at least
least one c!a::,qo therev¥'th. 15 20. The cover assembly as in claim 14, wherein

the at1855(H !

et}f"é{%\'\@ ends and terminates at a free end, the free end
having a ledge portion for engaging the at least one clasp therewith. 5 21.

he cqyer assembl in claim 20, wherein the ledge portion comprises
s T EEE Aot s e R o R S R SES sy for
as in cagayilv, tvher éaastheatlessthenandtasp has a free end, the free end
comprising a tooth for facilitating engagement with the at least one flap. 10

23. The cover assembly as in claim 21 and 22, wherein the tooth has a
2Booketherudvpoassemkie dsaalkatal mrid! poattevei e tradinigash gag elasprbasithftéeend, the
hump of the at least one flap. . The.cover assembl in clajm 14

where DS ERRUAS area e oA R MR o g v
the narrowed portion facilitating bending of the at least one clasp about the

2o O OO RIS PAT DA P S AbIEAT R PR dBe0 ena
portion, the hooked end portion enabling engagement with the hump of the at least

one flap.

24.  The cover assembly as in claim 14, wherein the at least one clasp has a narrowed
portion adjacent to the body, the narrowed portion facilitating bending of the at least
one clasp about the narrowed portion for enabling engagement of the at least one

clasp with the at least one flap.

25.  The cover assembly as in claim 14, wherein the first cover and the second cover are
made of resilient and flexible plastic polymer.

26.  The cover assembly as in claim 14, wherein the at least one clasp at its resting state
is oriented in one of a displaced position from the at least one flap and an engaged
position with the at least one flap.

27. A system for cover attachment comprising:
a container having a plurality of walls being configured for defining a
containment space and being shaped for defining at least one ingress for facilitating

access to the containment space;
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20 25. The cover assembly as in claim 14, wherein the first cover and the
second cover are made of resilient and flexible plastic polymer. 26. The
cover assembly as in claim 14, wherein the at least one clasp at its resting
state is oriented in one of a displaced position from the at least one flap and
an engaged 25 position with the at leasggne flap. 27. A system for cover
attachment comprising: a container having a plurality of walls being
configured for defining a containment space and being shaped for defining at
least one ing?ﬁ@%?\&rcﬁﬂg}%&'% access to the containment space; 16 a
first cover comprisirdid tiddand at least one flap, the at least one flap

substantially shape-m tcgin tﬂe at Jeast one ingress; and 5 a second cover, . .
comprising: abody?ta% ¥ tOI%%\ aBnéL8|§£pfe SEe irﬂf?rgHg???@%ag&,s geéfnatchmg
least one clage a&rgmyahteingtbstharat least one flap with the container
disposed between the bod¥8and.the lid, 10 wherein the second cover is

[

displaceableatés\?gl%ct%vee? (UVENKith the container disposed

therebetween for ersgagingatite at least one clasp with the at least one flap to
thereby couple the cPrlltaiEler betyeen t enéirnst over ﬁn%thqe S conEi ISVer..
and for disposing the arteadl %r?eaﬁ%p? )égjaée%t {Re att eastene |%garese And'® clasp
betweenytgetdt eétbt theeatclasst and frep coithaineemtspacditpdbedt diepwegpetthe body
travel aor{ d:{’h5 qjogﬂaminants into the containment space through the at least

one ingresse.3 . The system for cover attachment as in claim 27, wherein the

body and thenltteeie the second cover is displaceable towards the first cover with the
container disposed therebetween for engaging the at least one clasp with the at least
one flap to thereby couple the container between the first cover and the second
cover and for disposing the at least one flap adjacent the at least one ingress and
between the at least one clasp and the containment space to thereby impede travel of

contaminants into the containment space through the at least one ingress.

28.  The system for cover attachment as in claim 27, wherein the body and the lid are

substantially planar.

29. The system for cover attachment as in claim 27, wherein the plurality of walls
comprises at least two opposing side walls, the at least two opposing side walls
having a plurality of ribs within the containment space for supporting at least one

article.

30.  The system for cover attachment as in claim 27, wherein the at least one ingress has

a U-shape.

31. The system for cover attachment as in claim 27, wherein the at least one flap
extends substantially perpendicularly from the lid.
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substantially planar. 20 29. The system for cover attachment as in claim 27,
wherein the plurality of walls comprises at least two opposing side walls, the
at least two opposing side walls having a plurality of ribs within the
containment space for supporting at least one article. 25 30. The system for
cover attachment as in claim 27, whereipzhe at least one ingress has a

U -shape. 31. The system for cover attachment as in claim 27, wherein the at

ast e fIa nds substantia perpe dicu rom the lid
o SR AT 0T ARG 75 oSy R s B e g s
has a s owtcfofdiaéaldititadineppioisitimgi o thé titd eatiemstabap dhesgtdhereto.
33. The system for cover attachment as in claim 27, wherein the at least one
flap 5 extends and terminates at a free end, the free end having a ledge

3gortioifier sgstgagiiog tuweart ktashoratcasnticttienvitd, Idherbim shistamlbast one flap
ttach the |
oo ST APAen i {RF S T6aere i By v D epiion for

The syatagifgrticoutleattanienoksp diserewithm 27, wherein the at least one
clasp has a free end, the free end comprising a tooth for facilitating

engagement with the at least one flap. 15 36. The system for cover
3dttachientystam cfa'rmeo&éraatﬂaﬁﬁnmﬂrteaeirimhelabmltrﬂﬁasmeneiokmbemdge portion

portlon the hook den rti nablin with the hum he

e tead S TR B T T B R e S i

the at least one clasp has a

35. The system for cover attachment as in claim 27, wherein the at least one clasp has a
free end, the free end comprising a tooth for facilitating engagement with the at

least one flap.

36.  The system for cover attachment as in claims 34 and 35, wherein the tooth has a
hooked end portion, the hooked end portion enabling engagement with the hump of
the at least one flap.

37.  The system for cover attachment as in claim 27, wherein the at least one clasp has a
narrowed base portion adjacent to the body, the narrowed base portion facilitating
bending of the at least one clasp about the narrowed base portion for faciliatating

engagement of the at least one clasp with the at least one flap.

38. The system for cover attachment as in claim 27, wherein the first cover and the
second cover are made of resilient and flexible plastic polymer.

39.  The system for cover attachment as in claim 27, wherein the at least one clasp at its
resting state is oriented in one of a displaced position from the at least one flap and
an engaged position with the at least one flap.
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20 narrowed base portion adjacent to the body, the narrowed base portion
facilitating bending of the at least one clasp about the narrowed base portion
for faciliatating engagement of the at least one clasp with the at least one
flap. 38. The system for cover attachment as in claim 27, wherein the first
cover and the 25 second cover are madg of resilient and flexible plastic
polymer. 39. The system for cover attachment as in claim 27, wherein the at

I : : o di t a displaced .
fom (e L YL P A ERUBGR bston with the ot loast one lap.
3018 40. A had f h ising; idi '
naving & plufR/ O G4 BEE OO Ao VR e LT

d bei haped for defini I [ f ilitatj
o RS e A B U B e
lid, an]d abke st one flagj tr?e at Least orLe fl%p_substantially shape-matching
the at BastHNeE ﬁ%?é% X b sl adnéngg N %over, the second cover

comprising: 10 aénodyé, é’gg at Ieaﬁﬁgz iée%t(lzé%s%extendlng from the body, the

at least one &%?svﬁ 'Qﬂga [With S cﬁ?@ﬁgﬁl Shd displacing the

second cover towaréjﬁ éhgnf&rst cover with the container disposed
therebetween for engading the at least one clasp with the at least one flap
cover an o ciopodmy M APINER ST ek ateier b e S augening
and betweertlbeatdeast one ingress;
providing a second cover, the second cover comprising:
a body, and
at least one clasp extending from the body, the at least one clasp
engagable with the at least one flap, and
displacing the second cover towards the first cover with the container
disposed therebetween for engaging the at least one clasp with the at least one flap
to thereby couple the container between the first cover and the second cover and for
disposing the at least one flap adjacent the at least one ingress and between the at
least one clasp and the containment space to thereby impede travel of contaminants

into the containment space through the at least one ingress.

41.  The method of cover attachment as in claim 40, further comprising:

supplying a force for disengaging the at least one clasp from the at least one
flap, thereby facilitating decoupling of the container from the first cover and the

second cover.

42.  The method of cover attachment as in claim 40, wherein the body and the lid are

substantially planar.
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least one clasp and the containment space to thereby impede travel of
contaminants into the containment space through the at least one ingress.
20 41. The method of cover attachment as in claim 40, further comprising:
supplying a force for disengaging the at least one clasp from the at least one
flap, thereby facilitating decoupling of thegcontainer from the first cover and
the second cover. 25 42. The method of cover attachment as in claim 40,
wherein the body and the lid are substantially planar. 19 43. The method of
cover attachment as in claim 40, wherein the plurality of walls comprises at
Aast tWie appthsitpbideveradsiatimenahieas i twsadpposngrsickénvalis phaslitg af walls

plurality of ribs within the containment space for supporting at least one 5.

Bl SRPHR Aol B EVEP SRCHARAELS i ErAin 51 i AR Bide walls
least daeimpeaeskifadisy @tk apiehihOtHS cdriteimneshibshate doesugpactingeatt lrast one
in claim 40, wherein the at least one flap extends substantially

perpeﬁmg arly from the lid. 46. The method of cover attachment as in claim
40, wherein the at least one flap has a base notch for facilitating positioning

f the at least one glasp thereto. 15 47. The.method of cover ajtachment.as
A a0 Tl P LTS B LB L AR e o 4 rgoress hes
end, theJkstapmnd having a ledge portion for engaging the at least one clasp
therewith. 20 48. The method of cover attachment as in claim 47, wherein the
ledge portion comprises a hump for facilitating engagement with the at least
45ne clabp thettewithf d@verhatachthet ascovetattaddmeheeenirtidaat 485t one flap

Whereé?(tterﬁ sastuI ﬁ%ﬁmy%gfc'&r%%ﬁarly from the lid.

46.  The method of cover attachment as in claim 40, wherein the at least one flap has a

base notch for facilitating positioning of the at least one clasp thereto.

47. The method of cover attachment as in claim 40, wherein the at least one flap
extends and terminates at a free end, the free end having a ledge portion for

engaging the at least one clasp therewith.

48. The method of cover attachment as in claim 47, wherein the ledge portion

comprises a hump for facilitating engagement with the at least one clasp therewith.

49.  The method of cover attachment as in claim 40, wherein the at least one clasp has a
free end, the free end comprising a tooth for facilitating engagement with the at

least one flap.

50. The method of cover attachment as in claim 48 and 49, wherein the tooth has a
hooked end portion, the hooked end portion enabling engagement with the hump of

the at least one flap.
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35

40

free end, the free end comprising a tooth for facilitating engagement with the

at 25 least one flap. 50. The method of cover attachment as in claim 48 and

49, wherein the tooth has a hooked end portion, the hooked end portion

enabling engagement with the hump of the at least one flap. 30 20 51. The

method of cover attachment as in claim 4@, wherein the at least one clasp

has a narrowed base portion adjacent the body, the narrowed base portion
C|I|t of the ast gne cI about the narrowed ba

Fortion Er B ERHH LR b g ah SR A AETEUL T A I s 2

at Iea%mowﬂdlp)a!éeSaofﬂw m@ﬂmdtoﬁmobed;atiﬂmhm&tu/mllrbaﬂalpmﬁtﬁm facilitating

wherein the atI cI S at| res state is oriented in on

Cioplel B BT i 75 o= SO R s " QHER o BB i bending
the atﬂaahtammg ﬁag:agwwﬁﬁt dinkenaetbaxi aficolasp mtm:thmenleast onelélap. 40,
wherein the first cover and the second cover are made of resilient and

flexible plastic polymer. 15 20 25 30 35 40
52.  The method of cover attachment as in claim 40, wherein the at least one clasp at its

o1

resting state is oriented in one of a displaced position from the at least one flap and
an engaged position with the at least one flap.

53. The method of cover attachment as in claim 40, wherein the first cover and the

second cover are made of resilient and flexible plastic polymer.
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