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TRANSPORTI NG ARTI CLES Fi el d of tMHMMMMMMMLS The present invention

rel ates towd ggRidgPd and an appar sporting angcshibdsvgssarticl es
in a manufacturing environnment, and #gse=specifically to a method and an
apparatus for transporting and storing articles, such as integrated circuit
substrates, flat METHODIANDAPPARSTIUSFOR TRANSPORTING ARTIRLES ickaged
integrated circuits which are vulnerable to contam nation or 10

el ectro-static discharges. Background of the Invention In a manufacturing
environment, it is often necessarpieldoftthé@nspation articl es 15 of manufacture
fromone processing area to another. During transportation, sone articles
are particularly sensitive to contam nation and el ectro-static di scharges,
and thus gt hese ariyeGlBSer!ifvedtibs feldRERE @methol s¥HPAgbaratuBdert i cl e

deposited on an integrated circuit substrate can conprom se the integrity
of its intedranseartiviorang staring artiglggiin A sranuiagiudng endonment.and meeyr at ed

cireu t Subsljeifigaly o hidhndclarkhn ggﬁ@gfdstférebg?a g and'§Brih@ aRRfdsode, or

its photoresi'st patterns to swe am nat Il e exposure to oxygen
can cause urgNshtasdniegratad coeuisubstretesx flaieemet dipfays esubskatastier diske, an

el ectro staty i %;%r i J : i | j ; can
render its idr{[;/ eeg’r at'e kgﬁ?d(l:uﬁ\:( r¥flerq%gtgpgﬂv§fcﬁgrﬁl§/ﬁlgf fdﬂ&ﬁ%orﬁ%@%?uﬁ g/)r of

car bon dfat ezlecticsitatic diseharfgesedi a can be conprom sed by unwant ed exposure
to oxygen, which can cause the carbon coating to becone oxidized, while the
integrity of packaged integrated circuits can be conprom sed by nvoisture,
whi ch can cause package cracki ng.Bdakgraundpdsieelinventimd f or protecti ng these
sensitive articles during 30 transportation is to place the articles within
a first plastic bag and then to place the first plastic bag within a second
pl astic bag. The Iplaadahafablagag ehvivenneent, itscoftent racepsangtts abashdryadialeeous
cont am ng es fromtgife‘| ext ernal anbi ent, and thtﬁns tﬁe.ar%i cl es are

cont ani &t e’ MENUfALIES BAM e RTAEESSINY EALP aNgghi RYNng Banspertatiogyy oo/ 57457

PCT/ US00107 7égné hetkelds, arg paftiRufaryehsiive &) esntammationppe @ledtiobstatidc he bags and
the articles are cont aaitnat er nor.e, H’[@he | astic bags thensel ves
t

. d. Furth
of ten out gasHtiseNaress AaAtaUsNgse RIcles rgattep cl es. Anot her proposed

method is to pl agrighg [é,iacdaeml%bPégnea dni drsintéipatealdireuid saiodiizté Bai, and
then to pressurize the first portable container with nitrogen. As a safety

precaut i on, GaaPromiss thedntegrtycof its intagratad citgitee It AQQIRN. WPXRPSYrePIdE8 U e

relief va) vengrratbatirklit sbshale RGRLERIME 8hh La@¥is AUATHRHNIiRES o dditndd I St
portabl e container may then placed within a second portabl e container, and

the second pdr ittphetorsistpatiemnsdaiswell 98 Aplamintacwhia 2EPsirg I RYePBEEM. As a
saf ety prec dsgmnﬁa%ﬁ?edl&iéﬁﬁ)g}{'ﬂ*, if@é)ﬁﬁb%& sHARESY. YUt Brdl B difctfd-tted with

a pressure relief valve so t I's not accidentally over-pressurized.

The arti cl esstatigdisprarge invobng thelcint@grat%pircuitesabsue@tqaﬁarﬁnéw 6 a the first
mount ed ro (RSeEaed cReRAh SR anie; Wiy, (g chch ek gBRatye e
posi ti ve25r emsdiascandeneompramisal by umwanted expesiwe o oxygen, which can cause

the carbon coating to become oxidized, while the integrity of packaged

integrated circuits can be compromised by moisture, which can cause package

cracking.

One proposed method for protecting these sensitive articles during
30 transportation is to place the articles within a first plastic bag and then to place
the first plastic bag within a second plastic bag. The plastic bags, however, are
often penetrated by gaseous contaminates from the external ambient, and thus

the articles are contaminated. In addition, during the double bagging process

O
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15 portabl e container. The positive nitrogen pressure within the first
contai ner and the second container may inhibit penetration of the-

cont ai nerswooggégous contam nates fromthe external anbi er%t. Suckg a doubl e
cont ai ner procéss, however, does not fully prevent gaseoJ§ CORYYMenat es
frombeing trapped within the containers, and thus allows the articles to

be contam natft; gadbotd GohtaPihate8@reHaposd withif tl@é’Bé?& RRdthabfickistea et al ,
and ungr ounded. £1’herefore articles placed within the containers are often

damaged by etastaminatadFusheimeraihgdastighags thrrmsivereliRieaUtga® articl es and
the et al Coé(}}rﬁérﬂﬁ\%ntgq&ﬁpécmté}ﬂlnﬁteﬁﬁle%ﬁﬂe xi sts for an efficient way to
n cles

transport and store sensitive articles, ile at the same tinme mnimzing
damage due to 25 Aretherrrropesedrmethodlisist placethetarticlgs withira)bist petakie

Descri at izon . ' i ieh s i

nocor dante SRR, TR dbSurs the 13! haitate Bofiier Wil ritoden. A5 2

i | | ustrat es safetypresausibnytbs diest pontablercantainer may be fitted withi a presswreaelieddi nent
of the pres I nv Lon; . 1574 T/ US Ll lustrates
o schomat 1o e Rk ¥ hotasridbhialg pRELRes b et THe A bR colbingt oL
FI G 2) whi ahay shenplacebwitlein @esesiohd portebledoatiinernanathet sexopd psdable
invention; FIG, 4 il Ibust r at |es a sc.henatt\ik;:“.tof an anbi epiy cont rtol stem for
the 5 int er rEAMARBPSERLRRY;RiesqUAzed with hitiggen Asa safely Bzsaiany MP anot her
enbodi mert  ofecohé ppriablertontdined idcomay beGitteB withl aistesaliresehef vaieesotabt vessel ,

which is in accordance w,th one enbodi t of the esent invention; FIG 6
"1l st rat es Lisqioh BRGINsRaly over PIRsHdRed c he ABIcES L e ansRated i, nal

vessel showmdxi dEstiration vidhthe irdtandiseae 6@ peRatsie cohfathepsieDafk@di ment of the
present invention; FIG 7 illusirates a %chematlc of an anbient control

system for t¥RNSEQHEIGM?R Nirgen cYiRERMIUNted @ the seqpRd poftab!e RORIBGF MdYce with
anot her embosh gEd tonstREthat 8 peBRivée PredalifetB maRdinkd itHin the dddoHgt rates a

schemati c of an anbient control systemfor the | , )

15  portable container. The positive nitrogen pressure within the first container and
the second container may inhibit penetration of the containers by gaseous
contaminates from the external ambient. Such a double container process,
however, does not fully prevent gaseous contaminates from being trapped within
the containers, and thus allows the articles to be contaminated. In addition, the

20 portable containers are often metal, and ungrounded. Therefore, articles placed
within the containers are often damaged by electro-static discharges, which
occur between the articles and the metal container.

Accordingly, a need exists for an efficient way to transport and store
sensitive articles, while at the same time minimizing damage due to

25 contamination or electro-static discharges.

Brief Description of the Drawings

FIG. 1 illustrates a cart, which is in accordance with one embodiment of
30 the present invention;
FIG. 2 illustrates an internal vessel, which is in accordance with one

embodiment of the present invention;



external vessel shown in FIG 5, which is in accordance w th anot her
enbodi nent 'of the present invention. Detail ed Description of the Draw ngs
20 The preswydoshdgyention provides a nmethod and an appar atl‘l‘?r/lflé?bp/owss
transporting and storing articles, wherein danage to the articles, due to
contam nation or electro-static d| scharge, is mnimzed, and nethods for
manuf act uri ng ar tHIGl 8sliustratd arschembtiaohan bmﬂnem«toatnqﬂauyatemforltme one 25

enmbodi nent , art i,s used sport. and store i rated.cir
SUborrares, ol debae SRR dn ERt 2 JTEP IS in BB8EardbRe< i ErBRaRlamt Rt ' o
store other taptpréderst invemtibn;as fl at panel di pl ays, substrates for d| sk

drives) or packa in t ed rcuj.ts, which are vul nerabl 0

cont am nati on or q:ggeﬂt"i%?@?eét? SCRPOANG P aqbient contrp! séfsmg?'gﬁ uring
process. 530 jaPMA vieBséilsBowh ih FIG. ZaiHictPislifactsraBAe® With'ehdhér st ori ng
articles in accordance with one enbodi ment of the present invention. Cart 5

conpri ses a ¢mpagdimestebihegesgntinvention; within a second vessel 90. Articles
to be transportectnéf@uRls%?éi,anéﬂbmawés%tel \@i&Els lﬁ?ccﬁagnéé‘thdr{egt vessel
10 is purged with an inert WD 00/ 5?4S7 PCTNS00/ 07758 gas to renove

cont am nat esemb@dmetméofmemfesﬁntmvemmm vessel 10. After purging, the first
vessel 10 is pl agqd, Vé‘uﬁd%‘tr‘ate%eé?%'&ﬂer‘ﬁﬁﬁés#aﬁgn}b%?ﬁgaﬁtré{l $@m fb‘?tﬁé then
purged with an inert renové contani na rom-t e Interior of second
vessel 9@ TMematveﬂselssmvm inHd6. 61 whishds ineatcotdamce ewidie bae embodiraentur i ng
area 5 via C@rrtﬁe%r S%IE nvgni?cgrpt ects the articles from being contam nated by
parti cul at es, SE0T e , réactive gases, such as oxygen. |In addition,

cart 5 al so provﬂw'clés?ellusdnat&s-a;tsahematim etahmag‘ble(rﬁﬁa)trqﬂrsgstem fapthd or t he

articles. Fl i S. St. v 1 nacc e with one
rbodi ment T HRE" prseLtol e BRI actmAhoB el SBAB8H ent f v s
vessel 10 coembodiamenlof thetprese? invention;tamah 14, si des 16, a door 18, a door
frame 20,. a door h, 2 a doo h ha dl e, 26 docunent

ot der -2 wheel & 1808 Wuipis A 33he Al af Al Conlil syl r i g4 Anbi ent
control systextedrl Vesss .Wbdvh‘iml%lGr scwhghfioihnagtorddnee nwith gacthepn of top 12
and i s accesse é}hrwgﬂ access ,door . 36. Door seal 24 is attached to door
frame 20 and®P8o theqraseptiyventian, het ween door 18 and door frame 20.
Door latch 22 retains door 18 agai nst door seal 24 when form ng the seal
bet ween door 18 and door frame 20. I n one epbodi rrent door seal 24 is a
gasket made of a hal ogenat ed elailed: Regaripti 2. Alternatively, door
seat 24 gmy be forned using other rraterl aI S Whl ch are al so capabl e of
formng a seal between door 18 and door franme 20, such as 20 a cellular
uret hane mat eri al The R@sedlipyentionProvidessd eeliend andran@pearatis dofe si de 16 of
first vessel n an
alternative ternb(?gﬁﬁg, arld %tlﬁl;@?ge'grsegewﬁ&%w éérgé %f%trh:égazg&gs i‘g!ceothd push handl e
(not shown), C%’iaf@maitlgnﬁ'bGHFUG—StQiICfdﬁObﬁfQﬂes%@meGedu@mﬂ medhodstfoppposes push
handl e 26. %%Hﬂﬁefunﬁala(?ﬁleszgaée% SPSRRE reth R en P hfisardfisCfin bhe st vessel 10,

and it stores
25 embodiment, the cart is used to transport and store integrated circuit substrates.

in alternative embodiments, the cart is used to transport and store other articles,
such as flat panel diplays, substrates for disk drives, or packaged integrated
circuits which are vulnerable to contamination or electro-static discharges as
part of a manufacturing process.

30 Shown in FIG. 1 is a cart 5 for transporting and storing articles in
accordance with one embodiment of the present invention. Cart 5 comprises a
first vessel 10 which fits within a second vessel 90. Articles to be transported
are placed within first vessel 10, and then first vessel 10 is purged with an inert



25 docunents acconpanying the articles that are placed within first vessel
10. In this particular enbodi nent, shelves 32 are electrically isol ated

from si des 0@;4§7nsul ating mounts 38 so that electro- s;g;ﬁﬁg%&;@g i ng of

shelves 30 I's'mnimzed. In one enbodinent, insulating e nmade
of ultra high nolecul ar weight polyethylene. Alternatively, insulating

mount s 38 NMByadiR reRIGVBoHEENIAatE] FRMIfe |Hﬂe€ib?61tﬁrb§ve’§%ble‘f0 ahfer peltgihyes 32 may
be adj ustablq\{\ pl aced to acconmodate different sizes and shapes, and may be

pl aced ei t hethetisstivegpelalQ is placedaithincggqapdyyesss!PO0s |$%q0“9é’§§%#' 99gs theme| ves 32

may be for negl,Hsh MkhRAT ihek s % F&rﬁé@éoﬁe@rﬁm&é@@orﬁ&héimterﬂf ofs6&IH nati on
thereof in ordér to facilitate the flow of 4 57457 PCT/ US00/ 07758

gas within fyessel 9stee arttglasare tepliangreged to aeﬁeie@ﬁeﬁhmoefaé%@guath s,

hel f

Shelies B GBS PRrl b R O SORGLSNGRIRHES by banRIBes, |
22, push hanmibisture, orfeactinengasies) siah agoxygad. Shadditien, %ﬂaﬁdsﬁarqm:esm

| | 10. |

e v SRR el ESO BRI Ol JAERL. V500 19 Uor (v ane

20, door latch 22, push handl e 26, docunent holder 28, and shelves 32 are
formed using ot heShaven erFIG. 2.is e diest vassel1Qiimpeeerdaneawith one gmiioginoent of

materials, s n K

schemati c of&qn ?’z%f‘;"g@”n? 5{9"3‘ m tﬁfsﬁa\%ﬁl a eﬁtﬁﬁ{@erﬁﬁﬂ éasgeclom%or@%ﬁésth one
enbodi nett  oé taph€2, = lestoms 14nmdeﬂ loma door ‘t&masiq@afr‘ah‘caﬂ(hra dododatch@Bt a anbi ent
control system 34 rises,.a quigk_dj ressur ator 42,
2 purge cont ST el AP 5 PR nindle 2B o WP aRERAdeins. WG SRel e Hen:

pur ge cont r cand/ah mmbﬂdhticsnmolmyeuen'am cAmi:hem cantdolpsyemmBéhe:ewsbm A6 |s a
magnehel i c. As_shown

rece e W|§ |n ié)utdof c e fhr nec%t 5 40 's
coupled to t FECPHITET 8f ."b%?ﬂ'?‘& ghd B2 ﬁ% % R & ﬁ? Qre
regul at or 4236. sDoou@aédMn@aﬁdaﬂ\eUrtbelboofram’e ZOlamils\teedﬁfo‘tﬂs,aeéul to the
actuation i nput of pur control valwye 44. The.jinterior of first vessel 10
e coupl Bt Beiwegh <RRt 78 ahd Sacame 2D Hk areh 25868l Yard 1P gt S8R of
purge cont r oseal 24 whet¥orning theé sxal Getwssn ddorP@ dzsmtﬂra@he 20 Ve oAd | s

coupl ed to the, anbi ent, surroundi ng 20 ex or of first vessel
o g pur o SEDOBMEBR ASohSHSIdAds SaAERet 19395 §f € BARBEREH SARONEST AEA of

qui ck di scongevitorftOAIEREtidRS dobPsad Yuahabe ﬁﬂrﬁneaqugeotaar RRATRE WhitRUIh
qui ck di sconnect 40 to pressure regul ator 42) Its pressure is reduced.

to a predet e@rﬁ,mcm%offpﬁn@g@ %Bﬁw?@ﬁtdo%ﬂéﬁ‘ﬂrdéofErémeaﬁcbls“@f@a?educes

the gas 3p ps @élﬁ#éﬂxréﬂﬁﬁb%%éﬁ%ﬁ'hﬂ@%l‘% &ﬁuaﬁhaﬁcﬂb 28 |§3§1bun@a~°onfc5r%r@.|@é essure
regul ator 42 |s supp I ed the interior of first vessel 10, and to the

actuation i nfRief e WSQUQ)&WHH{S used (emaneuvsyifisstygesal 10uBanaamadve val ve

44 so that férhﬁédlﬁfé?@fﬁrst%s%m0%@éﬁrﬁﬁr¢ses'\@§&:dﬁ9§ﬁl‘sf‘n'h%ﬁbiey(noﬂ dhowr)ows gas
fromexternal source 33 ass throu first vessel

cont am nat esWh'§l]¢ﬂ1mQ§nW6|t§tﬁ[ﬁ*é9ﬁelﬂ@&éﬁh #@tg@p@gs%pmsm@ar&@aﬁn are purged
fromthe i ntﬁBélﬂﬁelﬂfh dér52t8 |§’ Aled4d: ony'&r@e 1@89&%51@%%??0 tfhatit &Bge sl rapped

within first vessel ITst vessel IS se ar€ renoved by the
pur gi ng 4 ocdemuments emmmmgrtbetartlo&atbahme pjecedswithia éirsSessghpi s 5 WO

001 57457 this particular embodiment, shelves 32 are electrically isolated from sides 16 by
insulating mounts 38 so that electro-static charging of shelves 30 is minimized.
In one embodiment, insulating mounts 38 are made of ultra high molecular
weight polyethylene. Alternatively, insulating mounts 38 may be formed using

30 other dielectric materials. Shelves 32 may be adjustably placed to

accommodate different sizes and shapes, and may be placed either horizontally
or vertically within first vessel 10. Shelves 32 may be formed using perforated
plates, wire-type grids, or a combination thereof in order to facilitate the flow of

4



PCT/ USO0/ 07758 nitrogen to the input of quick disconnect 40, and thus
nitrogen is injected into the interior of first vessel 10 and a nitrogen
bl anket i swbaoosmsh around the articles placed within it. Acrsisogdrrsgel v,
external gas source 33 may supply other inert gases, such as argon or
helium During the purging process, pressure sensor 46 5 nonitors the
pressure Wi Qasrwithirr&st vesseb10 doring\purging: | p sltenative pmigdimentsesheivasrdged f or

a pre- deter%@ﬁ&@@mwﬁmﬁuém Ron: Hgfﬁ%gﬁ?eﬁ]slﬂlgn%eerﬁgodlﬁeﬂ{ 3gpHpect ed

fromthe inpu qui ck SCO I's occurs t as pressure
applied to totosctdsidesa, |dpat1&qumnrfrgm602ﬁ1tdool' lajeh 22 mhﬂmglldlfs% o drop,

and oncel 'ttéihghrlnéngli&g%f 28, 8 gt gg}v% @2”5’8 fgr?AeL&FofJé?urRWugr?m &@EFQ’I Sval ve 44

cl oses purge control valv 0 acts as a
pr essur esr elminimizetheeweilght pfefirst vnsbalrlo t Inaaltpragive @mirodiireests alopd 2pr essur i zes

first vessel 10 d.jf e re | 0S |ve ssure w.thi rst vessel
10 i s above bgﬁﬂ?‘ef‘géfc{ﬁsriér:gf?o(/iéjtf{? ?rtag} %@( Qpﬁ%tgbgg’ Rt r'@é‘d%é

di 5ﬁonnect eﬁlocﬁﬂ‘h@ﬁt mldee%&;mwsmlelvealsxzearé%mmmd smgg me metérials, témeh REBESSU & e
within 15 t interior o I 1St 10 drops, bel ow t ermne
Val e 1o ontpiRBSBleaar R ke of BiteTias. o4l 88 I TREHN 4wl Sidat
pressure within first vessel 10 is above approximately 0.045 psi. Shown in
FIG 4 is a schesabive inFIGN3 &rﬁ)hmmaitmrﬁfraMblerytsioatersystémBst whighdeln 10,

whi ch i in accordance, wi th n ter i ve enbodi nent of, t resent 20

N ent | dR " ERCSTPESE St sk erroodmEn Aahe PrETRveRt /B this eyt

conpri ses a eustodkmehtaabieREEord s;@st@rheaﬂswmprrsé@td @ik diedonriecP40 o contr ol
val ve 64, a pressure sensor 66, a fiJter 68  and an ionization peans 70. In

one enbodi rrmssuwegé"%mz @ PYrge anigol Va%"ea“pﬁé‘ PRTEESWEISPASONAR s fir e

sensor 66 i Hnd drRBHIMBht, @urgwbmr@nvaaé 14@"‘3 ApABEmAfic VSlvaAnt prédsafe cheni cal
ionizer. In an 25 alternative enb . Lonization neans 70 is an

el ectrical iSEAFHAS isghimggnehel 'ﬁoﬁér%’tﬂ’wﬁy"g Iehérthg ogtput of guick discapnest- boar d

first vegselsol cafiplBy t@me%%@trd‘fq:lremwr bE£2, The 8P of prebbiire 3. the
out put of quick disconnect cou to the i nput of pressure regul ator

62. The out pegulator f2dsseipied tsgtnpamt@rlorecz‘ first vess)| 1<% aﬂe te H@ actuationgppyti | t er
68, and to tot? fp;géesgﬁaovval @awt T% .rm figCofRstivelbed .gfao&@e% Jﬂa*ﬁemttsfput of

filter 68 is e inp I oni zati on neans out put of
i oni zati on rmmrereem@rd@upmdau:th@ftorwnpntt@‘rntme eantral valveids ke iy The

i.nterior of &_@ JID% %9'? ik sensor 66,
and to the é)ult[;%féﬁl b@y{g{;% ?;%“?’Fﬁ?ﬁ npu qt%L]{rBDﬁc?lggrﬂgeomrol val ve
64. The 20l owxtariopof fist vessehtO.control valve 64 is coupled to the anbient
surroundi ng the exterior of first vessel 10. In this enbodinent) gas from

pressure r eoul &t §i.rRg phigihd 4Bl odd $duro 8814 QorrRaRROAAY it bf ol at oo

andl or unwant ed at nmay be present 5 wt gas supplied
by external cgmcbmecta@ antlgas from extemabgas spercga3 passesithosghisyick

: g'? la??f)lr O(r)]f 1T s vesselérggs&%a%&ﬁéotﬁﬁ% &Sﬂa%ge:slsbge% iggbg %é?tjtro l)é"érf[%a: |h§
char ge whi cldetenmited yales.dntoneientbodimaet, prﬂsemedlegulatdrmr%rledum@b ges, and
thus it 28" O rggs%rg 'frgﬁwt éﬁ)prommately 80 psi to 20 psi. Gas from pressure regulator 42 is

supplied to the interior of first vessel 10, and to the actuation input of purge

control valve 44. This opens purge control valve 44 so that first vessel 10 can

be purged. More specifically, it allows gas from external source 33 to pass

through first vessel 10 so that contaminates, such as moisture or reactive gases

30 like oxygen, are purged from the interior of first vessel 10. Thus, contaminates
that are trapped within first vessel 10 when first vessel 10 is sealed are removed

by the purging process. In one embodiment, external gas source 33 supplies



static discharge protection for articles placed withinit. 10 Shown in FIG
5 is a second vessel 90 in accordance with one enbodi nent of the present

i nvention. particul ar enbodi ment second vessel 9 ises a top
92, a bott%J WQWSZ. des 96, a door 98) a door frame 100, %ng&qéssch 102, a
door seal 104) a push handl e 106, a docunent hol der 108, wheels 110, wheel
gui des 112, rﬁthg%’ﬁttb%‘é wfb%%f &llcl&fﬁ&ﬁme&ﬂfﬂd Mhé@nﬁ%@ﬁr@m}é&ed MEpiHent

control system™114 |ies with recess forned within a portion of top 92
and is acceS@i@ﬂOftfPfrftB%Fgﬁ‘Sﬁ%'c@s@dj%aﬁfOQ% blankgt isdemmed apund the pdislesd t o door

frame 100 aflbgazde% it ltérﬂéﬂ)eﬂr %?t%'rné?"g%%@ﬂrc@%m%@s mﬁﬂx@?ﬁ{r ruéértami‘ 100.

Door | atch retains oor agal nst “door seal 104 ng t he seal
bet ween dooigages.augh@sargen anbelmo Duringdhe purgingipiocass, plessureeerseai6104 i s

a gasket ma f10.such as Viton. Alternatively,
K 0 or@% r89§ﬂ in w@ﬁ%@@ h Vi Al |

door sea orrre using other materials which are al so capabl e of
formng a seal betvveen door 98 and door frane 100, such as a cellul ar
uret hane mat er i alAfter first Pessoh 10 hag heem puIged f0Ba Pes-HeleANBedaMNE Ok de 96 of

second vessg %%étem gak sofirdd lsto‘?scﬁﬁggélgﬁ ?roﬁ?ﬁ%qﬂpdf%?ﬁﬁlck%q)scohﬂ%ﬁgh25

alternative e I ment”, second vesse SO conprises a secon
handl e (not 49hdMhen tmmocd:urssthmgampmdsure appliethtb thesstlatioo isputiof puege | t

econd vessaPngn valve P pedtiE g, o dite e RIS PHECeRE S .0

are pl adéd wurde coritral salve dd otdsesD. It Stimdd bgupgescictd@ traa’nqbutgmqmnml Qélee are

used to ali 0 secure first ve sel cond vessel I n one
orbodi ment | AR acd 2 SiteSsirk i8ler VERES In APuhLiRD e B pibgRsS ais”
pol yet hyl enepres@duhzemﬁﬂst v@syel 1emaef shel deBultiny doent:f/epreséuteswmgn(ﬁréter

materi al s such ul ar ret han ter WO _00i S 7.
ReT! Usoor o7 yassdtods BBovsa BredERIMBRE yaRlec R xtbmay BRs BRURENTE. i des o6,
door 98, dO@iscbhﬁWed,Qﬂenthye domtrohvalv44 mhnb@pdhanmﬁé prsssurewithinol der

108, and_whegel . gui de 2 ar or e in order to mnimze the
wetgnt 9B o dae gkt oL st Yodteknb Srdn bedow She Biamtalormingl ¥aheodh 58 des o6)
door 98, docymﬁddaﬂantlaﬁrgefcoﬁﬂ@rvdhﬂémrelrﬁ)a’&nsbpéﬂﬂnfhﬁé\d&e@saﬁﬁhnmﬁwnt hol der
108, and wheel eng des 112 may be forned using other materials, such as ‘

stai nl ess stv@8$el 10/is abays ﬁ%RrPHH‘a@W Ré¥emshl s) such as al uni num and
stainless steel. Shown in FIG 6 is a schematic of anbient control system
114, which is i nSaownlinl&iG.e isid ébtmnmtneraiﬁedlamrﬁﬁéntafontrb&syptaﬁeasrtfiri;tnventi on.
In this particul 10. enbodi nent anbi ontrol stem 114 rlses a
qui ok di SeonhEtal 104l R Readpoiange Wit aegae oRsmeg ot e Prassdt

check vabve iddatioa frl s ﬁéfﬁémércérﬁbodir%ént anbieaswftﬁol esaau#nas@dsorﬁ&fﬁsesaa purge
control valve and ressure sensor I n one enb i nt) purge

28,
control val \pénc%gsqogngc BrRIBSIUTE ERAVEATaN &%@%F@“Q&'H@ Gis a

magnehel i c. pPéssaFé)y\éhéoaeﬁl &°iltér. 68, Eﬂd%ﬁtuémiatﬁfn MeaRK7d.5 Idbagonnect 116 is
coupled to the |d5_gut of check valve 118 and to the input of check val ve

122. The outSfifo e@h@‘éﬂge\P&’PVB' velve 645is orfiusnaticoralvee Pressute $gnser 66 iye

cylinder 12Q magweriéPatd iBhizalisH AG8nE Y0 iakeIn m%ﬁbneﬁu@mm&.f& 49 ahhe input of
flow restrictor 124. The out put of check valve 122 and the output of flow

restricidr etemative embprisentJopigationmaans o i a elgckicaldgoizar, (b\thQng The
tput of 2 q
Out pUL of  2BoljeRRPY G N Ao lotafecch. B A vbed: 18 or Byl e Se00"

e actuation 1 np ut o urge control
interior of POWebAUIrgesAeishgniin F&Lﬁolﬂwomout tbfequurhodnscmfnept@&mpwnsor

130, and to ; i 2L, out put of
pur ge cont réé h&dﬁb@%fﬁ [ s’%fﬁ?g %eqfomg 8”%%?@1‘?6%%"?? 6%%{;8?,% exterior
of second vesupled$thedBpiiofifitgr §iragiditg thenacteatia inplit afgsirge comteol VaRei s
connect %8 t %4! hﬁle' (ﬂf?ﬁﬂt o?ffilter 68 is coupled to the input of ionization means 70, and the

output of ionization means 70 is coupled to the interior of first vessel 10. The

interior of first vessel 10 is coupled to the input of pressure sensor 66, and to the



qui ck di sconnect 116, and gas from external gas source 132 passes through
qui ck® di sconnect 116 to pressure reqgqulator 126, where its pressure is
reduced t oy@oféasdet ermi ned value. In addition, gas passeagukéweugh qui ck
di sconnect 116 also fills storage cylinder 120. In one enbodi nent pressure
regul ator 126 30 reduces the gas pressure fromapproximately 80 psi to 20
psi. Gas fr towpnmesipergeccontrat valve 84. iThedloppdutpdt af purge: contrad valye 6dfis second

opens. pur eCogned i Ak aRb-oRY B R8BS ERE) {875 <07t nar cecond

vessel 90 can be purged. More specifically, it allows gas from external
source 132 to pabsthisembotimest gad ke peasso® regulatnrib2ds iftaredia fdter 68uch as

moi st ur e osld Fegﬁé\}elﬁnfgﬁ'ﬂéul%fé%ngﬁ anfdftrY appe@é}%%ﬂﬁe' pRddeint O of

second vess cont ani na at are t I'n second vessel
90 5 wheh swhmdhewseslupaﬁhdlsye)aatraﬂgas eoureadde difiey fitttatiopLthgigas ipr ocess. I n

Ui ka1 scomtaad B BnRale? FieeBS DR PN Be B bRRRENgrted HRbel: of
second V_essaiter%} drfidstae8séIMOgTRe idrardtedas disfipatae @lextrowstatid chiatge whiebel 10.
s argon or Mt e present Wi HF HREcear Drhesebsocind st ipades fBgFo- 0
noni t or st hetadicesscharge\brotddiion esrdittlclee prRebd WhinAf.t er second vessel 90 has
been purged for a pre-determ ned amount of tinme, external gas source 132 is

di sconnegted fropythe, IEF(ﬁt of qui cg di s S{bnect I]d E%E this occurs the
gas predfure appPn8YNidFGe 54 efon ﬁ’ef;ﬁ% IBACHIAGRCE WHEOREr o1 val ve 128
begit nsI to Ffeﬁ‘mlod&ﬁd?m(tlﬁie biestal |h9e|4i1¢anWhahlglpeﬂdel‘agém#mednmalsseomwgel |
control valve cl oses reci ated tha r ontrol valve
198 al'so. acHeseel 5 CoPEEar & ' P2er DoRPPY. Fiop P, FEPLPe s HESERTER no
process al sqopr&asyF IlaZ&MOQGQCHMr\s@élSﬂM 8pushmantie 1d$eard%‘i:uh¢dnﬂ§olﬁéﬁl tive
pressure within second vessel 90 | ove gegre de erm ned val ge after

ext ernal gadO8othegdls 139, M‘E’PEQ‘H?%% h%‘?i“ﬁh? wewohth 8rdval ve 128

remai ns 1§pepupiperd 118e ARrbRst %ﬁtrw styaterm 4108 liedAthirPs rétfes§‘?6ﬁrﬁ§ii wisaal 90
drops bel ow the pre-determ ned value. In one enbodi nent, ge contr ol
ge

val ve 128 r @REIONOIdPR A2iandihacenssed threugh ?ﬁ?%sé@@bﬂmv@@ﬁ’é d0fds above
appr oxi mat el ?Qh&f'ﬁ) dsdr-frafifd P0 Srd %rurs%id teaérm%spoe%aen%om@and

di sconnect e rom qui ck 25 di sconnect 116 positive pressure Is

mai nt ai ned ﬂpphframge%h@wé@@h 108 Tﬁtﬁlr@d@%ﬁﬁpﬂgﬁé@t dgoreal 404mwhge cyl i nder
120. Thus. Goilingtrd S bbiitled! i 08 rfrhoa% 160, ¥ 8Fe hUTAIMER! dodt

positive pressur n secon esse fllow restrictor
pr event 20puisgal ‘tﬂﬁnISra)gaskat mde@%afhamemetedgelasiomeatswh@; \fite®. gas suppl i ed

oystom 34 apsreinatedy, ddorseal ey 1 BAREEELAL S MeRAREEN S8SP .
gas st or age capabladéforminga rsaalrhatwsemrﬁbalr 98 and L'Ia@r forrme iDBeglichiasha r espect to
FIG 6. 9 c%lgloﬂ%?ﬁgﬁa rﬁﬂhgﬁ&g/ I907rZ§8 Push handle 106 is mounted to one side
96 of second vessel 90, and it is used to maneuver second vessel 90. In an
25 alternative embodiment, second vessel 90 also comprises a second push
handle (not shown), which is mounted to second vessel 90 such that it opposes
push handie 106. Document holder 108 is mounted to one side 96 of second
vessel 80, and it stores documents accompanying the articles that are placed
within first vessel 10. Wheel guides 112 and bumpers 118 are used to align and
30 secure first vessel 10 within second vessel 90. in one embodiment bumpers 118
are made of ultra high molecular weight polyethylene. Alternatively, bumpers
118 may be formed using other materials such as a celiular urethane material



Shown in FIG 7 is a schematic of an anbient control system 150 for second
vessel 90, which is in accordance wth an alternative enbodi nent of the
present | YY) In this particul ar enbodi nent anbi ent ystem 150
conprises a qws‘g*%?di sconnect 152, a check valve 154, a gé’?@%ﬂ?‘%@ cyl i nder
5 156) a check valve 158, a flow restrictor 160) a pressure regul ator 162,

a purge CONIFk@'Pdf@J\Vﬁ\ érﬁélemeo@.heeﬁwbsgaea&&fmbﬁGmdesbelacﬁfr 9B68ecrand an
i oni zati on neans 11(5)urge control valve 164 is a

pneunat i c veffaf@e@@e%@jﬂ%tc'%éﬂ%o?usi‘d@"idse Rament kolden 08, grd xdieebn means

170 is an i .déya@e% ﬁﬁheb%'aﬁﬁﬁmur'nﬂn%?dé'té%ﬁi%ﬁé’ﬂ\eﬂﬁaeﬁ’ﬂdf%%ond
I oni zation ans 170 1s an 10 electrical ionizer, whi power ed by

either a bat\»te§$9| aooc/élteéaawlymmee daiterO4s sidas 96 glogr 9@ydqgﬁfremee‘r%| power
source. As S t Eé 3&1571 hai@% 8 BUEUHEn%I%‘r ‘m8sﬁﬂﬁ'“§ﬁe{/%ﬁ§eé T]S%OUFN ed

to the input o c and to the input of ¢ _
out put of cheakbedeltEdng etheouwitemls,@ucimesthyuesmstestoragebmytwmder 156.

The out put qéﬁt%h%(ﬁgggcucﬂ Inﬂfﬁ ,ﬁ s?alrﬁgk'sjﬁt‘égl to the input 15 of flow

restrictor vaI ve and the output of flow
restrictor 160 are coupled to the input of pressure regulator 162. The
out put of pressurSé\OM@ganéGoﬁ is1@ schematingflasebient qontrol systemdfi4f whickids in68, and

to the act utaéé:'cgtbangg% péfﬁ@(?dlﬁ\%ﬂf 5f()(he§?es\éiﬁ7%1%ntlo}helﬂqws léhlc‘&iarf' Iter 168

is coupled T STOn ZAC1 on e
i oni zat i16n reralbadihént ambneotjmmtcbl system ’t1i4ecqmrnr$|esearqm¢k dlecmmct/ehﬁ;ea 90. The

I nterior of e | 0 sor

166 and o TRECIAN T Roeeeriad e dings 18 WheoR ke Yopha WREEREBEL: o
purge contr 0124va|pressh66lrégylaiomﬂaed furge hentaoﬂyakvaﬂ 2§uand)armlesxyre bensmt erior
of second vesgel [n. this enbodi nent ssur.e re tor 162 is
filtered b§ tmo%engd'm? ?e%%%c%ﬂ{?' Hg |1%E '?i? HH‘?{' gyalv% ﬁt ed trace
gases that rmaysdige peRsEB30Us hhhagrtdhelugaAs smwh ireElGne ¢hd eutpad ofgmscksour ce
132. Aftgr %Itrat

t he i |on|z and t he
ozt g dhncannerClie & hudad rabhe RPU i icnsthvale 476 RA AR RP U ol o0
Th ;eh! on It ﬁ ed cﬁ?&k Valve 1Rl TheIugnit ro@cﬁécg% vawe:gﬁei ﬁ@owbledho igey inpat ?ﬁ etSﬁnt
W I N e |l nteri or (0] Vess an u rov S ur er !
0] bet ron o atdteraap Svinties 326 3Re SRR of Siotagh sinde 1atie BaSH i e hRUE v essel
10. 10 \Ao&%mw.cemumdamaf BhstHalve oo @Tagw  © of an

anbi ent contr ol system 180 for second v FS’?ssel whi ch is_in accordance

with an al t SEREEIO0 A28 2R BPYRISA toothedPRUt Of RESSRYIMS fﬁee'ﬁfqr&r?ﬁ ITRESMRUEREr ¢ i cul ar '

embodi MRt , RESIRLE rediPatbF P26 ememak&%@mtmrdr%ese@meebencboseﬁalf@fﬁe 182, a
check val ve 184, a gas storage cylinder 5 186, a check valve 188, a flow

restrictor mat@nm%%%@e@wr&tvﬁlvqw They interior of sesend \aeseld0iisa) a

pressure Serb%%Plngtﬁythé‘ uboF ér@éﬁlre%@ﬁ&drolboVéﬁd’Fo thatiow ﬁFElt"tbf uIPg”ét'CU| ar
enmbodi nent et control valve 198 is an electronic va shown in

FIG 8, the contrplivalvg 12fii The Bew outnwéef purge cpgtrelocﬁbqeeb?&eqoneleﬂrt@me of val ve
198, and t he;ibRidurdlunbifhe EQBHEPSS SEbNE vdskdl b, coupled to the input of

check val ve

25 During purging, an external gas source 132 is connected to the input of
quick disconnect 116, and gas from external gas source 132 passes through
quick disconnect 116 to pressure regulator 126, where its pressure is reduced to
a pre-determined value. In addition, gas passing through quick disconnect 116
also fills storage cylinder 120. In one embodiment pressure regulator 126

30 reduces the gas pressure from approximately 80 psi to 20 psi. Gas from
pressure regulator 126 is supplied to the interior of second vessel 90, and to the
actuation input of purge control valve 128. This opens purge control valve 128



10 184 and to the input of check valve 188. The output of check val ve 184
is coupled'to the input of storage cylinder 186. The output of storage
cylinder Lg§ oh/gr48Pupl €d to the input of flow restrictor ut put of
check val ve 188 and the output of flow restrictor 190 ar éggoup[{lﬁdﬁto t he

i nput of pressure regulator 192. The output of pressure regulator 192 is
coupled to tsbahambemmfvev‘sesmaa}dbéiaurmsaho&&peamdanyoxttduewatg‘auantdnen i nput
of purge cont val ve 4 The nte i or 0 is.,coupled to
Che i npat - oPsraaliuice 1 g passehrough'sBhofthuSeodl s Tiat ErgmRSTont £ ol

val ve 194. Ehehfalscmouetmtr@ut reafcuwg&%sqmatdx%en/drdpuag% frm eiea!pikeribriod t he
anbi ent surroundi ng §Oexter| or of second ves Pressure sensor 196

is el ectricderYney t 4 PHf contampiRatest 9taqr§érapggg Within,3RE0DRYSES ) 20
anbi ent  gontyrdn mha%&@é) 90Ss BEXYBH e Féfn@véaaéméxbu@@ﬁg pscbwg@) lh@mat ed

onboard second vessel In an alternative enbodi ment, anbi ent control

system 180 ienbrsliest easyer%ai gasseHieal 1325wppliep niregen [ therngutefisivisknent |
pressure sengalhnhaét 11 bhatsud ﬁlﬁo@éﬁé%ﬁ%@te\ﬁﬂuﬁtﬁ'tﬁe ﬁﬁér%}%f‘égééﬁd védel and when
a pre-determned pressure i s sens ressure 25 sensor 196 sends a signal
to inlet corfOrand gaitagendtanket tsrfonfae@es:umlf@st vessel 1§ Altgroativeys to cl ose.

When this o t t10 pur ge
control val \%e i't%besg%ﬁlicﬁoﬁ)ﬁd?{(‘;éf %%ﬁgreh:&{t #%Fgcg%gldowé}gb@fegh I?‘Te"rIm ned
val ue pudbge [errrtgrtbb pusding ptoéss, | pressire bansord 38 mhorifong tite, pneasure vathint r ol
valve 194 re bﬁn@ g Qbf the pressure within second vessel 90 is above 30
appr oxi mat el X % After external gas source 132 has been

di sconnected from qui ck di sconnect 182, pressure within second vessel 90 is
mai nt ai ned by gad@ftengptorsivasselRhas beempurged forceprei@sertinad anhunt aty
transit stor : ﬁ_ﬁ%&} / es or
pur ges secong’g(\'%es}{érhgld%'s Sl]ﬂgfcee]ﬁ% 'S'v\gi%rcggb ‘?‘iZtlce:l?(?)rro g@‘&%@%"%ﬁ’@“&%ﬁt r ol
val ve 194 f rid. b&heg this oceurs ¢tk H3s pneesvyasamlip@tdm dnjuajion isputrdgeargsy| i nder

mooi 11 edt o SHPEAVE 14 RS g ik BRERCE 1 AR delow Rk Skl "7 %, o

t hat descri rogevcohirel valvecli28toiodes . It ghodld badathtemnted lthats,imgﬂ donﬂdto be

appr eci at ed that ient contro 34 and a control system 54

oy 5 so. be VAR 14tEalsE geterdi g @sairede it I pAPRLET I RN BRI et o

EI pGr e; sur1 8 Z@mpi;]esgn?@srmaaw vedsel DO aridiif tHearesaieieg posithee ptefﬁburreaﬂlmt t _oI |
met ho r transporting .an artic aced within cart Wi

now be. descraBHY VRS BQILAbRBLaPre-StEmaRb EluE Ao aEPEta) gas Srdicer 192

present zonvaguis@anméct@@phercp@be doatrbhmwaamff RPhAIRE opén anmahe ptassofe

articles, suc r}%e rated _circyits, %mﬁ harﬁ dis?s, lr%'ﬁld crﬁtal

di spl ays ( LOWhIn the ptasion af sepond vagsel gPshBelawie pee-gategmi upl ed

devi ces (CClRine éMBbdRent, PREJEOARY VA0S 1 28 irérhBihs lopen Hths PRESEUSe Rithit her

types of sensors, aerospace conponents, subassenblies, and systens, optical
i mpl enent s &f%oRd \Y?%%QBJ,S gbovwnpaemma#mg%)ﬂ M§5, |enses), and ot her
phot ol i t hogr aphy- produced articles. In one enbodiment, an integrated

circuit substrat efies elentdt da¥isbiiicB 1823k bekd AdtbrihBeted 9 48icrf first
vessel 10 is,closed and seal ed agai nsf door  ,seal 24. ﬁaggt vessel 10 is

then purdded dipganngst DS, ?r@sﬁ'vﬁé’@%fﬁplslrﬁﬂnwe&‘ﬁ"@?'ﬂéﬁc vessshe@bg3. 1 n one

enbodi nent , d Bgas Ster 86120, EFhuY, HuMEEfahsit stoiage dlisdgnnect
52, and thus nltrp'gﬂéen ?gal nj ec e%alnnto t he |nter||€h§)gr3 of |rsqt§ vdg';sel 10 in

order to purtgd 15 u%qd Wé@%@‘la'"l@Poﬂle%PreﬁW@tW'Vé%%‘FonﬂO’%éQ' Heeotsufigid for a
pre-determ riis? f 0§ er nal
gas source g%gtls tlﬁ‘g?{ pgévsebgér:ﬁggtegggﬁ?lgﬁq“{‘erfisatﬂ‘@t\sbg"fbdad ﬁ?‘Lgeldangq? @% vessel
10 is then |suppbied byges s¥indat12Bssel 90. It shoul d be appreciated that
first vessel 10 may be placed within second vessel 90 using a ranp or a
lifting chani s ,.Emd'n NESE been

| oaded vsﬂahl n seglon et%é';%?ﬁ'ggfak&‘é g%'gpﬂll%gémtdlgz%gnd vé’lgdséﬁ‘bwgﬁl s cl osed
and seal ed pntnebsysternS4geay alsobe raeditiedito/inclyde agmmsisioragegylindegévawi t h an

i nert manner similar to that described with respect to FIG. 6.
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30 gas supplied by external gas source 132. In one enbodi nent, external gas
source 132 supplies nitrogen to quick disconnect 116, and thus nitrogen is

injected i interior of second vessel 90 in order econd
vessel QO.Q&)%O}S {0 00/ 57457 PCTNS00/ 07758 After second vtggg}ebg&g% as been

purged for a pre-determ ned anount of tinme, the purge control valve 128 is

cl osed. External sBawnS@¥IGE7 s sdrentdiRibf GnsdrpmiBRCIRrol syemesorfer vessel 90
Cart 5 which contains the integrated circuit substrate is,_then

t r anspor t ed SE60Rheseek00.lHER iSdp @crprgansewith Bﬁraﬁtﬁ&’aéivﬁ emradimentaf i

cylinder 120Q88imieRfio? RQRIstpaffeubirhabtdimBhi AmbieheesHib ¥pseml 1530. Wen
cart 5 arrives at the next manufacturing area) second vessel 90 is opened

and first veeswrisenajayiakrisconapeh/ b, rrabRrk velynd Sged gas stragerdidagain fir st
vessel 18 ma6eDE chedbVAk 156!8 AGE MG RAY, attelird JedliaRFR62Na birgh: N0 10

mechani sm) such as an el evat'or ter renmoval, fTirst Vvessel 10 Is”then
opened and tcastrolintabgr Hids ¢ pressure sessdssttbas dilter Hath @ndiaripnizetignsmeaessel 10

> then remiygd Akhd mHARRIARSRrdIEINAT VRLETBIN Bnedidi lnbs apparen

that there en provi ccordance wth sent rI'nvention) an
appar at us anmessunetséraxbrfi66 is a amegmehelic) @ndnchizationi megarisH1 € isiaxl iedinehi ch are

vul nerabl e to contam. nation apnd el.ectro-s i i ticularly as
applied to é;%ﬁ% AT :I{barbfa@%rgg Ve %mgg@b%tngﬁ?ﬁqulﬁgog\%ggﬁ%}I}P(Z)%a | e, such
an apparnat ussleutdtarizinized, wisigh ixepaveerdd b eithans pattérydochted ondoard sedoed pri or
to delivery to nyf acturing, station_at i,ch a utagct uri.n rocess is
conduct ed orYe??Fg ngqrilé’glaé‘. eﬁgrngh%qmgrsog %,Sh%‘mzwnaﬁ'?pﬁ‘:froé{tﬂ‘g (80 and

nmet hod nay fb@idkﬁﬁ&dnﬂe&ﬂ%i@@bhpléd(ﬂo ﬂ'fedhﬁutaihftdweglesalflégl&@rlﬂ tdsrﬁiwfihﬁmt uring
station to anot her nuf acturi ng station, er en i ng manuf acturing
operations 08 BRI LOGATBnouRT aftrecK yalp ToaE PR 1o hedP Bt Bns (whch
may incl ude stgrayé agindet 196.S THE obfpt of StBtdgetyhihddr 1B8Ss chasisad the iap@t i ons,
etc.) that ma¥ e ge,ograghl cal l}j renpte fromeach other, all \ﬁ/m | e

prevent ilRg 25TewWeERrRa1BOn ThA QUtAUL of pheckivatvec! 38 andhiequtryf 9 igWnage to the

articles. | Re@R&eF d60afe Wipled BahBHIRRRBE pidd¥aiatregilatdti18D! iThetRAbut of _
manuf acturing environnents nay be nore readi Ifé obt ai ned, which in certain

situations [Presssre ragulpten 1&%isicorpled to theinpat of filer h6&qnd todR Actyalien act uri ng
met hods are é@:ﬂ%ﬂf Eg»gehrboﬁ%wéi@é“%.v"i’ﬁ@ompﬂf 61 fileF 168TpebUPEY o BB indi® Present

i nvention. Al though the 1nvention has been described and il|ustrated
with ref er e ionizatiop seeanscl 79Bad thipitaut ¢fderigation mears he isiqoupledda t hat t he.

i nventi b [ Llds i i hhdbed in
e ort 25; 1 ine Infbrde e bBedrbiiebl O, D FAd ik or B RO s Sel IRl o s

and vari at i dheinpahobrreasure sansorclf6, aegie therdtpw inp efrurgp centrol yalvehe
i nvention. r r Lt 1S d U Se | } Q_Eﬁtg ss all such
vari ations :'Er@g qn%t%ifﬁwchﬁtpgﬁ%ﬂ@g@gﬁﬂrcw}@k?h% ﬁs'ebé;swc[g%seto et e g@gended

clains. 5 surrounding the exterior of second vessel 90.

In this embodiment, gas from pressure regulator 162 is filtered by filter
25 168 to remove any particulates and/or unwanted trace gases that may be
present within the gas supplied by external gas source 132. After filtration, the
gas is ionized by ionization means 170 and the resulting ionized gas is injected
into the interior of second vessel 90. The ionized gas dissipates electro-static
charge which may be present within the interior of second vessel 90, and thus
30 provides further electro-static discharge protection for articles placed within first
vessel 10.
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14 WD 00/57457 PCTNSOO 07758 1. A cart for transporting an article in a
manuf‘act uri'ng environnment, conprising: a first vessel, the first vessel

havi ng a fwdsdousseal for sealing a door of the first vesseporaiglodsd i I St
anbi ent control systemfor purging the first vessel 5 with a first gas, the

first anbient control system conprising a purge control valve for
control ling fl owShownrhis RiGr 8tis gashermaticigfan ambieint sontvel systiem H8ifos second

vessel encl ogi gy LBecd; bpShniRISRl accRErRE ALY SRIRL A BGRRESAR]. SO

for sealing a econd ves and secon control
system for pueggntgnvenéios e trothis partis@ar wnbhdlm&m.cambiegamntnoh&yst@nd@@ anbi ent

control SYS! SRR 3I00RAHA01 0Y Ul BN 40 SATLALL oW of the

second gas tH second vesse hé Ccar rein the
second véssel86, a check haive di3ay acﬂbwrreztadtoasQﬂaa/pru;sareﬁregulsatdrdBZah|pgrgeng t he

first vessel wt t he, second vesse ere| n
Lhe reane. f gomizp] Valve, 164 e Praeue $080s 198 aiig arobiet Eotydl vl toR, m s S
cart of cl aigarficulasnBodinieRe ifecesiropVdIVEN08 GPat BlRICtroNIE vaIVeC A¥XHoWaS a gas
cyl i nder nount ed to the second vessel for nmaintaining a Eressure within the

second vessdn FlGo8.ghe-pytput of auisk discanpgot 184pFunied uthedapif @f xalve d98.

control SyStQ{chHrdumft of QARE L&iffol @alﬂ/éHbSﬁs E(Shrpléd! td fhrellﬁﬂittd?%héé@% gas. 6.
The cart of claim1, wherein the second anbi ent control stem furt her

conpri sé¥ an134o$ﬂdz@t‘h9r'|"mﬁé&ﬁ§h¢‘é<rvqwﬁﬂ% n]jh‘% ﬁ\étPS'b@()‘Fhfc!jé@ veAB4ipe cart of
claim 1, wheggipldBane G ef ?t%g"e’ﬁyllﬁ&é}tfs@ 'ﬁ%ésélﬁﬁhtf si'stdrabe %?llrﬁj‘ém?éﬁses a

pressure sensor for sensing f'pressure wi t hi t he second vessel
0

cart of cl ailfncouplamée ﬂ‘?en'nph@ff mshestietar 490 J@m%mutgfwe@s valya h88 aé@npr i ses
filt f 58 9. Th
o 11 er T orylihihol B Yo cckbied UMM SF RETASRRLAGSE ©. The

cart of claim I rst a nt contr conpri ses
an i oni zat i otPreEsotitput ofpressurg regtéatf)r 192 iscresipletOto théy interioriof secayidai m 1,

wherein e fdEStoPHRUE the QALERn RYSESBulAE ESGFol vaive 194. The interior of
second vessel 90 is coupled to the input of pressure sensor 196, and to the flow
input of purge control valve 194. The flow output of purge control valve 194 is
coupled to the ambient surrounding the exterior of second vessel 90. Pressure
sensor 196 is electrically coupled to inlet control valve 198. In one embodiment,
20 ambient control system 180 is powered by a battery (not shown) located on-
board second vessel 90. In an alternative embodiment, ambient control system
180 is powered by an external power source.
In this embodiment, pressure sensor 196 monitors the pressure within
second vessel 90, and when a pre-determined pressure is sensed pressure
25 sensor 196 sends a signal to inlet control valve 198 which causes inlet control
valve 198 to close. When this occurs the gas pressure applied to the actuation
input of purge control valve 194 begins to drop, and once it falls below a pre-
determined value purge control valve 194 closes. In one embodiment, purge
control valve 194 remains open if the pressure within second vessel 90 is above
30 approximately 0.045 psi.

After external gas source 132 has been disconnected from quick
disconnect 182, pressure within second vessel 90 is maintained by gas supplied

by gas storage cylinder 186. Thus, during transit storage cylinder 186
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conprises a pressure sensor for sensing a pressure within the first 5
vessel. 11. The cart of claiml1l, wherein the first anbient control system
further co a pressure regulator coupled to the purge con val ve,
wherein gé@Bb@%ﬁg fromthe pressure regul ator actuates Fﬁ@“@ﬁVég contro
valve. 10 12. The cart of claim1l, wherein the second anbi ent control

system furt hpéssempes | bﬁ&@rgés Bé&ﬁﬁwe%séml 161! 160 vddtRstot Pad PrRovBHIsge cont rol
val ve, wherein gas co pressure regul ator actuates the

urge
control val \p@rgelgontrméa%ﬂ%éwon&Pa'na]aft'vaxﬁ%mhﬁ 9a2synRlisH by assstragent r ol
system furt Refinde? 1@8MPri ses a pressure sensor and an inlet control valve
for controlling flow of the first gas, wherein in response to the pressure

sensor sensing a pre determ ned pressure within the first vessel the
pressure sensor HHheuld %épﬁfﬁF'@%edctBﬂ’t?'BP'eO’a‘F%'O@ sYtesE80 may alpRdecart of

claim 1, sgwhersdifled REnEIREE Bt BAE Bh a&ﬁiﬁtbﬁ'mééf?shﬁ@rﬁ!dﬁﬁél%‘mﬁ&t@%ﬂir' ses a
pressure sensor and an inlet control valve for controlling flow of the

second gas, deseikadwithrespeploaddGt é. ﬂmédfﬁ?@bétlﬁﬁ@u?e@i%Peﬁpﬂfﬁcﬂﬁje%that
pre-determ %‘?ﬁbl@ﬁt%ﬁpbﬁsy)%érﬂ 39 atnlaea{ébléﬁtf]co‘ﬁ%ﬁﬂst%rﬁ%4% aldbDeIRbdifEg causes

the inlet control ve to close e cart 1 wherein the
first vesseltoinclydgramelecicorie aalve whichds 48SPRRs VAP APresmEe §ensain Fhe cart of

claim1l, 1vvh &étgwnaﬁgﬂ{éngg@%%d with ,fe%%ﬂ% Ff@ acterized as having

wheel s. wher ei n ITst seal is further
characterized as a first gasket. 16 WO 00/57457 PCT/US00/ 07758 18. The
cart of 18l ai m 1, Awnethedrior trenspertingcarsarticleiplaged within cam Stk pewibeed as a

second gaskefascdifhg .ﬁdggéteﬁ&'e@[ ft's ﬂe@e%gdmra o@{ﬁdtﬁiee?ﬂegeﬁtl .Bﬁqiuri ng

envi ronnent, conpri si provi I ng a st vesse e first
vessel havi mphcahiemthseaam&actuee efcyarigty alcartigearsughtintepeated cirguitst he fi r st

nggg: sealdofthutdihat® sk liquitFerl stbPdisMsss R Akt bnel 88pR§&limBhinghe f1rst

devices (e.g. charge coupled devices (CCD), thermal imaging devices), infra red

15 sensors or other types of sensors, aerospace components, subassemblies, and
systems, optical implements and devices (e.g. defraction gratings, lenses), and
other photolithography-produced articles. In one embodiment, an integrated
circuit substrate is placed within vessel 10 and the door 18 of first vessel 10 is
closed and sealed against door seal 24. First vessel 10 is then purged with an

20 inert gas supplied by external gas source 33. In one embodiment, external gas
source 33 supplies nitrogen to quick disconnect 52, and thus nitrogen is injected
into the interior of first vessel 10 in order to purge first vessel 10. After first
vessel 10 has been purged for a pre-determined amount of time, purge control
valve 44 is closed. External gas source 33 is then disconnected from first vessel

25 10 and first vessel 10 is then loaded into second vessel 90. It should be
appreciated that first vessel 10 may be placed within second vessel 90 using a
ramp or a lifting mechanism, such as an elevator. After first vessel 10 has been
loaded within second vessel 90, the door 102 of second vessel 90 is closed and
sealed against door seal 104. Second vessel 90 is then purged with an inert

30 gas supplied by external gas source 132. In one embodiment, external gas
source 132 supplies nitrogen to quick disconnect 116, and thus nitrogen is

injected into the interior of second vessel 90 in order to purge second vessel 90.
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purging the first vessel with a first gas; providing a second vessel, the
second vessel having a second seal and a 10 door; placing the first vessel
w thin t hewsxsi@ds vessel ; sealing the door of the second praas@boagai nst the
seal of the second vessel; purging the second vessel with a second gas; and
15 transporting the article via the first vessel and the second vessel. 20.
The met hod ohfter ssicond Yesseh &Pdias hielee mirggd o apre gietermingd ampgnt ofdissel wi t h

the first g [ ragt:er.d | b essel with an
nert gas. - e e ot (ERB'2BIF SRS el GhPRdrbE 1a2ifthe oS0 T
first vesseldistdrine2ted fnamfsecsnd gessel 80 f Barhs whidhacardaios ithreihtegsatedr gi ng t he
first vessel .w th nitrogen. 22. Th t hod cl al where{n the step of
purgi ng the ?nfqugtsugaggtgﬁs &ﬁ”ﬁ"ﬁ%@ﬁ?ﬁ‘f h&a%eg(lg ?@Hk%‘i’ﬁi%ﬂgﬁaﬁu&“gz ed as

pur gi ng tahe fransitsturagealylivddr200maiathsya posithenpredburddvithimeetmidnvagselfl ¢l ai m
19, further 6)rrprising the step of pressurizing the first vessel with the
first gas. 24 The nethod of claim 19, wherein the step of purging the

second vessel with the second gas is further characterized as purging the
second vessel w tWhan caner srrigesat thé nexipa0fasilting dred,/3850Ad 0ésseB08% The

net hod of claim 19 her ei n t he. ep of purging the, seco vessel with the
Cocond ons'i Shdsriand st sdet 0 isTheP ol Al ek BESRA 0 DHes aghim,

nitr ogen. 26f|.irstT Vét%ﬁégi?ﬁ@y@e :@hgiveu dm Eftﬁfr\?ih\ms'sélﬁg(ﬁms??g @framgrdliliﬂﬂ\gt he .
secon vessel W ] secon as | ur er characteril ze as purgi ng e
second v&semeﬁm%rﬂsmoﬁw% an ?&edg@ﬁ-. A%?r reppvaldirstygsss! 10 isithemerenadr t her
conprising thed tHeARtedfattd @FSUT subshititd BcSERRNA firtSesselWiolib thditrepiepad gas.
28. The nmethod of claim 19, wherein the step of placing the article within

the 10 firstaRddyadeigees fiyrihesPreaespiagt eri zed as pl aci ng an integrat ed
circuit substrate within the first vessel. 29. The nmethod of claim 19)

wherei n the step THusAt RGippardnt ehartiidre Ihas\Wekhiplodided, fin Beéordaacewith thef ur t her
characterized as pl aci ,ng a substrate for %hs?k drive within the first
vessel . 15 32{33% “Yﬁ!lt'ﬁ dare)fapwamamam?@? rfrﬁgsggrg@g ghd ﬁ?“&@g_ng t he
article 49 t himicleBWHicH 8fe WRTETSHleitS c{;?}tbhiﬁ?a’tioﬁ@fdaélé?fd-gt?ﬂc _?_ﬁ;cﬁb@@h,ng a

e

packaged integrated circuit within first vessel. 5 e met hod of
clai m 19, whedtiewanas appliad teaamanufacturipg drocasafaicushiartidlessAg an; r st

gasket. 20 3gxanihg, sRhMFaHarstudiait eth¥iPE bk (48 BIMHIPBoR YR steref Ur t her
characterized as a second gasket. 33. A nethod, conprising the steps of:
articles prior to delivery to 2 manufacturing station at which a manufacturing
process is conducted on the article. As another example, such an apparatus
20 and method may be used to transport and store articles from one manufacturing
station to another manufacturing station, thereby enabling manufacturing
operations to be conducted on the article at manufacturing stations (which may
include manufacturing stations, testing stations, packaging stations, etc.) that
may be geographically remote from each other, all while preventing
25 contamination and electro-static discharge type damage to the articles. in
accordance with the present invention, distributed manufacturing environments
may be more readily obtained, which in certain situations present significant cost
or other advantages. Such manufacturing methods are enabled in accordance

with preferred embodiments of the present invention.

30 Although the invention has been described and illustrated with reference
to specific embodiments thereof, it is not intended that the invention be limited to
these illustrative embodiments. Those skilled in the art will recognize that
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providing a first vessel, the first vessel having a first seal and a door
at a first location; 25 placing an article to be processed within'the frrst
vessel ; seal/ e door of the first vessel against the s 0 he first
vessel ; pu?‘lg(%@g”{ Ee first vessel with a first gas; provi d’icﬁgjsg("@é%:ﬂond
vessel, the second vessel having a second seal and a door; 18 WO 00/ 574S7

PCT/ US00/ 07 7@8difkaidristaridharfatib’hd ca£68 Maddl withodt HESarsRg ABFh et of fRal | ng
t he door of the secaond vessel against the seal of the second vessel;

pur gi ng t he B¥eMiad. viheseiorejitin indendedhat Hissinventionancpprasnglieueh article via
the first vegsphioaddnd RodHRENSs ¥SRRIItHIPIR BEERH HLSFHdrRIRY Riffisconduct i ng
a manufacturing process on the article. 34. The nmethod of claim33, wherein
the step of purging the first vessel with the first gas is further
characterized as purging the first vessel with an inert 10 gas. 35. The

met hod of claim 33, wherein the step of purging the first vessel with the
first gagpis further characterized as purging the first vessel with
nitrogen. 36. The nethod of claim 33, wherein the step of purging the first
vessel with the 15 first gas is further characterized as purging the first
vessel wth ionized nitrogen. 37. The nethod of claim 33, further
conprising the step of pressurizing the first vessel with the first gas.

38. The nethod of claim 33, wherein the step of purging the second vessel
with 20 the second gas is further characterized as purging the second
vessel wth an inert gas. 39. The nethod of claim 33, wherein the step of
purgi ng the second vessel with the second gas is further characterized as
purgi ng the second vessel with nitrogen. 25 40. The nmethod of claim 33,
wherein the step of purging the second vessel with the second gas is
further characterized as purging the second vessel with ionized nitrogen.
41. The nethod of claim 33) further conprising the step of pressurizing the
second vessel with the second gas. 19 WO 00/ 57457 PCT/ US00/ 07758 42. The
met hod of claim 33, wherein the step of placing the article within the
first vessel is further characterized as placing an integrated circuit
substrate within the first vessel. 43. The nethod of claim 33, wherein the
step of placing the article within the 5 first vessel is further
characterized as placing a substrate for a disk drive within the first
vessel . 44. The nmethod of claim 33, wherein the step of placing the article
Wi thin the
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first vessel is further characterized as placing a packaged integrated
circult within the first vessel. 10 45. The nethod of claim 33, wherein the
first sealwbgokust her characterized as a first gasket. 4@crARGydPRshod of
claim 33, wherein the second seal is further characterized as a second
gasket. 47. The method of claim 33, wherein the article is selected from
the group 15 consisting of an integrated circuit, conputer hard di sk,
l'iquid crystal i.spl | ca) .

aer ospace cgnppégérril?é’&yan Oﬂ{hg g'{t'cr:rlgllﬁgrﬂ%{a”ﬂ!gﬂﬁ%gg o%ﬁblgaﬁaglg'ﬁg?,&
wher ei n t he asfirspeesaek tmeﬁmav«m;eahaﬂmg alflrst;seaf fari seating atvmoe ohthietfiestarticl e i s
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#1 x! "] " R ARACRT eSS A ]@a‘]‘%éﬁ]%é(?é%ﬁ'ctﬁféﬁf%’&] VEFRRlhexingA 2aered] caj cay]
cay cal ca cal cal cal ¢l a8} @@dn.ﬁglma@}w@bﬁa%aaw@%wﬁma&&

"W A( n))j *+#4] +R, vpj e [ V] ca] ca] cal cal] cal] ca] ca] ca] ca] ca] ¢
a] ca] ca]'®a] ca] ca] caﬂ%ﬁ@&ﬁ)]%%’]’d@'] Mptﬂa]tbaﬁe%qr@a\]q,sa withp egrend @ag.dkg ca! i 000L
111- 333<4( 5l 556Y667 gﬂ]c)o?

; <(=U>>?{ \(/ql gb] X] ] ca] cal ca] ca d& tro % Steé‘?ic?:%“ fie! S]%“é %go té‘?i E’S f?:';a] calcalc
a] ca] ca] ca] ca] ca] cad la]gcf@]lvcﬁ]t a]se@qrtsieqa,set BSSB@FB(&BCC#DTDDD? EoFF
F GGNHHpl | IBKKKKK{ vqgl gb] W U] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] cal cpicalEal aaHl ¢ aWherRIrMbGRLEAd (eddehlsTalnal distitbhkdd SOPQRR-RR
R@SOTNTTTU! U- U<UULV
XXzupkf a\ W ] ca] ca] d?aqvmq @ aeeap do) JeoingUp St vapeal Mithjrctip eepend vegsel] ca] ca] c
ajcalcalca]lcalcalca]calcalcalcalcaU ca! X%r[ _[[& p\]]]]]UN ~AMfArAAN b
ab- cndegklL g of velb &b bitihinG ) whkiea] halrigdiatbe aigim g ﬂr]eerahc\f&s@aﬂ&a&g@_bsa] caj ca
] caU] cal] ca] ca] ca] ca] ca] ca].ca] ca] ca] ca] ca] ca] ca] cal g=hChGOn] hhhi
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{val gb] X ] ca] ca] callis M sacemboabsal cal ca] ca] ca] ca] ca] ca] ca] cay] cal] ca] cal
cal ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal 0?b?;

] o8] cabba] dh U ERERE 4] Hal 4; MAPIEH) BaReaens SUSHEES BT S RTYANE] ool cal] cau
Tcal cal bal cal cal cal eberiesal ek esimelisg teosudbralas] cal cal cal cal cl cal cal cal

calcalca]calcalcalh

] ca) cal Caltal (R PLERER] AT LERres] CEPID RO A6 Bt y 05 ()1

109&' () - @10% & () -ddndpHisk's(@nrichiz@fidnimeand fof dddlizibgtheD8écoRid (Qasy &
10% & ()-yl0% & ()-9&g 10% & ()-@O0% & ()- @A0% & ()-/kJa@

Lo M 10%' R L

comprises a pressure sensor for sensing a pressure within the second

vessel.

8. The cart of claim 1, wherein the first ambient control system further

comprises a filter for filtering the first gas.
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10" 10" & F: 10% & ()-53210%' & ()- 9.M10% & ()- VAEbC y&ml0% & () -

10% & ()-M 109 & ()-, 10% & ()-10% & ()-t109% & ()-y #xaBbC y@O0% & ()-" 9L
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1109 & () VO & () -yL$10% & () - &1 10% & ()-yl0%& () 2g"y’E’i?j’é}"E“()

9[ dEbC , 310% & ()-&2 10% & () -, s0410% & () - 109% & () -

10% & () - (1@%%&&ofclaém&b@h@éﬁ{%&f(rérémif).éﬂ{’/e?erﬁam gfsl@r%&uﬁﬂer 10" 10" 10"&
: $10% &'() y510% & () - 8dELC’ @ 109%&' ()- 109%&' ()-

f 109 ()-10%& () - Ylmmpmgemhlen@amqmnﬁfornorwomﬂcq ﬁme%

& ()-yL 1109%& ()- @ 10%& ()-10%&' ()-Fo EHJEbC 9"

109 () - S9! 1981 hd cad 8¢ &ialn) 15wASRIH %elfrﬁélé?&@eﬁt)colﬁ%&s@erhﬁfmﬁk&
- &10%& () -f+10%& ()-9L* "10%& ()- (109%& ()-%0% ()-d@$ 10%& ( - YaVK@ 10
10 10L: 109%& () - 63100@MPYSSSIDNESEYreIsenIorigiaansing aﬁ%ﬁf@'mw(fb"ﬂ @
TLN10%& (9 - !/ L 1098 dJseff 10%& () - 109&' () -!f109%&' ()-sZ10%&' () - 6} " GdEVK@
GlO%& ()-@Q'!'10%& ()- 109 ()- @109 ()-&410%& ()- 109%& ()-O #!x!"]"dEVK@
) 10%& () - &410%&' ()-13% 10%&' ()-9#! 109%& () - 10%& (c? IyLS! 109&' rilz -1 " " R##| $$! YaB
VK@ 11. Thé cart of claim 1, wherein the first ambient control system further

7109& () -6109%& () -! é%#ﬂ&@%&%u@r@&ﬁ%rﬁ%ﬂeJW?@dr Q%Eﬁﬁél@%ﬁeg) - 1 9898986
YBRIRYAWG &bC S&10%H& ( Y,
c 1098 () - *&p&& ' W' WhHEte@ gas coming from the pressure regulator actuates the purge

control valve.

10 12. The cart of claim 1, wherein the second ambient control system further
comprises a pressure regulator coupled to the purge control valve,
wherein gas coming from the pressure regulator actuates the purge

control valve.

13. The cart of claim 1, wherein the first ambient control system further
15 comprises a pressure sensor and an inlet control valve for controlling
flow of the first gas, wherein in response to the pressure sensor
sensing a pre-determined pressure within the first vessel the pressure
sensor causes the inlet control valve to close.

14. The cart of claim 1, wherein the second ambient control system further
20 comprises a pressure sensor and an inlet control valve for controlling
flow of the second gas, wherein in response to the pressure sensor
sensing a pre-determined pressure within the first vessel the pressure
sensor causes the inlet control valve to close.

15. The cart of claim 1, wherein the first vessel is further characterized as

25 having wheels.

16. The cart of claim 1, wherein the second vessel is further characterized as
having wheels.

17. The cart of claim 1, wherein the first seal is further characterized as a first
gasket.
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1096& () -y, 221096& () - ! U- U<UUUgWaBYNC! * | 10944& ()- !! 109KKE& () -
SI 10%4& () - : ADYFHEe (Methoddfdéid 19, wherdib Mg step-of purging the first vessel with the

first gas is further characterized as purging the first vessel with an inert
gas.

21. The method of claim 19, wherein the step of purging the first vessel with
20 the first gas is further characterized as purging the first vessel with
nitrogen.

22. The method of claim 19, wherein the step of purging the first vessel with
the first gas is further characterized as purging the first vessel with

ionized nitrogen.

25 23. The method of claim 19, further comprising the step of pressurizing the first
vessel with the first gas.

24. The method of claim 19, wherein the step of purging the second vessel with
the second gas is further characterized as purging the second vessel

with an inert gas.
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drlve W|th|n the first vessel.
15  30. The method of claim 19, wherein the step of placing the article within the
first vessel is further characterized as placing a packaged integrated

circuit within the first vessel.

31. The method of claim 19, wherein the first seal is further characterized as a
first gasket.

20 32. The method of claim 19, wherein the second seal is further characterized as
a second gasket.

33. A method, comprising the steps of:
providing a first vessel, the first vessel having a first seal and a door at a
first location;
25 placing an article to be processed within the first vessel;
sealing the door of the first vessel against the seal of the first vessel;
purging the first vessel with a first gas;
providing a second vessel, the second vessel having a second seal and a
door;

18



s10@0% & ()-s310% & ()-! @10%" & ()- @
310%°& ()-110%" & ()-y! z10% & ()- QdE] @ s10@0% & ()-110% & ()--10% & () - 9l
109 & () - OV dh&ras) - 10% & () -1 y2}"?] _@ PCT/US00/07758
S1089% 10% & () - 2! ~898 10968 () - zf #10% & () - f

10%& ()-f9S! 10% & ()-y! k9S! 10%E"E" & ()-y 0?dEj @
$10310% & () - 29 PRy (he-fest vESSEIavithin teIoRd (PSEei1096 & () - @10% & () - ?bC

%g igﬁ ¢ E%) Y‘E%B@@ﬁ?hﬁ%d#%ﬂs)ﬁc%gag %%?5( )ﬁ:?%“ﬁ%@?*;%ﬁ% i E ;, fé??éc
s10! 10%"& ()-S' | eSEedfr" F' & &S10% & % & ()- % & () -
f‘é%&%?yl@)(d%(qﬁ'ﬁiﬂtﬁﬁ %(‘ Q’%i%%/’@‘ %Sel%e 01 210% " & ()-g0s10% & () - &

"10% & ()5, le‘Vd&n{saaeﬂtmgllw Hidle(Via the firdDiéssel and-h@second vessel to a
s10!'1910%&' ()-!f 109%& (%c% 41 109& ( 10" 10"
10" F: 10% & () -6109% & H & 10%&' ()-!'y 10%& ()- 10%&' ()-!@®
109& ()-y!, 10‘V&'cbhdgéﬂnig@/ﬁqahhfa%&ﬂﬁ§@btéss -onlih¥&ridle- S109& () - *10%& ()-L)
"109%& () - &10%&’ ()-3%0% ()-N}~A"SH=I'H 10 10 10F: 109%& ()-!" 410%&' () -

UR () -
410% ()-1Y &41 GH'? method of claim 33, wherein the step of purging the first vessel with the

first gas is further characterized as purging the first vessel with an inert

10 gas.

35. The method of claim 33, wherein the step of purging the first vessel with the
first gas is further characterized as purging the first vessel with

nitrogen.

36. The method of claim 33, wherein the step of purging the first vessel with the
15 first gas is further characterized as purging the first vessel with ionized
nitrogen.

37. The method of claim 33, further comprising the step of pressurizing the first
vessel with the first gas.

38. The method of claim 33, wherein the step of purging the second vessel with
20 the second gas is further characterized as purging the second vessel
with an inert gas.

39. The method of claim 33, wherein the step of purging the second vessel with
the second gas is further characterized as purging the second vessel
with nitrogen.

25 40. The method of claim 33, wherein the step of purging the second vessel with
the second gas is further characterized as purging the second vessel

with ionized nitrogen.

41. The method of claim 33, further comprising the step of pressurizing the
second vessel with the second gas.
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44, The method of claim 33, wherein the step of placing the article within the
first vessel is further characterized as placing a packaged integrated
circuit within the first vessel.

10 45. The method of claim 33, wherein the first seal is further characterized as a
first gasket.

46. The method of claim 33, wherein the second seal is further characterized as
a second gasket.

47. The method of claim 33, wherein the article is selected from the group
15 consisting of an integrated circuit, computer hard disk, liquid crystal
display, flat panel displays, imaging device, sensor, aerospace
component, and optical implement.

48. The method of claim 33, wherein the steps are repeated a plurality of times,
wherein the article is manufactured, wherein the manufacturing is
20 conducted at two or more geographically remote locations.
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