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PATH TO GROUND EFFECTUATED BY DOOR 5 This application clains t 4406 of
U.S. Provisional Application Serial No. 60/333,682 filed Novenber 27,
2001, the sanme being incorporated herein by reference. Background of the

| nventi on THPE/P4828nti on rel ates to wafer carriers, norePgaUBE2E002ar 1y it
relates to front opening wafer carriers wth separable doors. The

processing of wafer disks BPE%ﬁ@r@kﬁRC{ZMERC\m of ten invol ves
ate

several steps where the c(iileT]Ls are repe dl'y processed, stored and

transported. Due to th i I and their extrene
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value, it is vital tha ey are proper ofected ?‘oughout this
procedure. One purpose of a wafer carrier is to provide this protection.
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problenms. Contamnation Is accepted as the~sin argest’ cause of yield

| oss in_the sem conductor industry. Ag Ee 15 size of integrated circuitry
has confinued to be reduced, tﬁé‘&%‘%—%ﬁt—w@ﬂes whi ch can contami nate
an integrated circuit has al so become smaller, making m nimzation of

cont am nant s al This inventomerelptes td wafer cadere moGapariielalydtrefatey to Eontaperdme | osur es

for holdin fer.s i i processing steps are typically fornmed of
nuner ous p%g\g%jc%hgrg?rﬂp%%%@%é@ésﬁbl ed together. 20 The industry accepted

configuration for larger wafers, that is 300 nmwafers, is to have an
encl osure porti ORe MHoEFssiag b wefer disk it integraled cirquit chips ofer Exolyes gevRizhemat i ¢
coupling, afkps WREB tHe'dkE ak!rORARBYDrRYss8d, A and BdnSbAGK ashMe iR Ndcfligd ves on

the inside sides of the enclosure portion. A door with a pair of latching
mechani8ns 1808 phige flisks gad heimextisperyaluey Brie veldthal they esprrmenerly wrotesied waf er
restraints tbaghofoisdfsceditd. [GRtguRidle bDS walk Wafidr &qg?praii%e R grfiEcl@f ers in
t he encl osure. Conventional carriers used in the sem conductor 1 ndustry may
devel op andWigg gragessing of semiconductor wafers or magnetic disks, the presence or generation

of particulates presents very significant contamination problems. Contamination is

accepted as the single largest cause of yield loss in the semiconductor industry. As the

15  size of integrated circuitry has continued to be reduced, the size of particles which can
contaminate an integrated ctrcuit has also become smaller, making minimization of

‘contaminants all the more critical.

Wafer Carriers configured as enclosures for holding wafers intermediate

processing steps are typically formed of numerous plastic components assembled together.

20  The industry accepted configuration for larger wafers, that is 300 mm wafers, is to have an
enclosure portion with a lower machine interface configured as a kinematic coupling, an

open front closeable by a door, and stacked wafer shelves on the inside sides of the
enclosure portion. A door with a paii' of latching mechanisms sealiﬁgly closes the open

front and will typically have wafer restraints that contact and restrain the forward edge of

25  the wafers in the enclosure.

Conventional carriers used in the semiconductor industry may develop and retain
static charges. Static buildup on carriers can cause semiconductor processing equipment
to automatically shut down. It is desirable to have a carrier with static dissipation

characteristics to control static charges.



static charges. Static buildup on carriers can cause sem conductp
processi ng equi pnent to automatically shut down. It is desi rabi%mmpe a
carrier with static dissipation characteristics to control static charges.
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charges is WRWFHSEHEd when a charged plastic part cones PREGSEH28ct with
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can render the wafers with no electric charge causing particles to be
attracted fEPMBeOpIEPIREOlhe (CaFIgE avithothp svafern an diskie Wity thafcerisr coses o 5.
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carriers, and illustrate means of conhventiona providing path
ground. 20 s Hefer shelyps adethysthe mafesnwithin temenclopern cargrender dire walersiveith ficor ned
princi pal | ¥eodic hast | sﬁgégpmr' j o : ' or has
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the owner of the instant invention. The 5,711,082 and 5,944,194 patents are incorporated

herein by reference. These references provide background information, as well as the
configuration and construction of wafer carriers, and illustrate means of conventionally

" providing paths to ground.

20 Summary of the Inventicn

A front opening wafer carrier formed principally of plastic and comprising an
enclosure portion and a door has a path-to-ground with respect to the wafers effectuated
by the door. The base “ground” may be provided at the machine interface upon which the
carrier sits, or through the robotic arm that grasps, operates and moves the door. Several

25 alternate paths for the path to ground include the following:

1) From the robotic arm operating the door, for example, key receiving
portions of said arm, through conductive components in the door such as the latching
mechanism, to a conductive wafer restraint that is mounted on the door for engaging the

wafers.



carrier sits, or through the robotic armthat grasps, operates ﬂlegovqi%
the door. Several 25 alternate paths for the path to ground i

following: 1) Fromthe robotic armoperating the door, for exanple, key
recei ving ‘gortlons of said arm through conductive corrponents in the door
such as theVPa#4¥Hg nmechanism to a conductive wafer r&6TUSIAH92%hat is
nounted on the door for engaging the wafers, 2 26 May 2006 WO 03/045820
PCT/ (JS02/ 379262) 2) Hpirihe Fac *’cmt?{é“i’ NP} PhiICH the 6#Tighsiteh 1 MEORAYEYIYEer s t s,
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waf er rest PRTIHRIONGRe saaer o dhe conjuctivoipieHgstraitnemie derrer f ace upon whi ch t he
carrier sits, to a noveable 5 conductive active wafer restraint attached
vvi thin the encl Bsur Frparthe amchiho itthrdacaafpen svhieh) ther camidr s, rto bothogeahtem

peratipg th oor, .for nsert ort | O aid arm
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path to g Hgg is established through the door. An object
and advant gg 'Il%?me#'er r%@ E‘IS”F%OdI ments of the invention is that a path to

ground for the door may be established before the wafers come into contact
with the wafer 'alf'egqnfla?tw'?@mn@re@tﬁymw he fhrpdgor keangte fean sitben Gberedtt i al

bet ween t hgoWl@er Andid phBhers, ridali@UdiposiRs,Stdu&ivdl BMNaodRd ceramics, or

conductive film insert molded polymer components.

et

15 An object and advantage of preferred embodiments of the invention is that a path

to ground for the wafers is established through the door.

An object and advantage of preferred embodiments of the invention is that a path -
to ground for the door may be established before the wafers come into contact with the
wafer restraints thereby minimizing the chance of a potential between the door and wafer

20  causing a static discharge.

An object and advantage of preferred embodiments of the invention is that
potential between the door and wafers is eliminated before the cushions mounted on the

door come into contact with the wafers.

An object and advantage of preferred embodiments of the invention is that

25  alternative or additional paths to ground are provided. The conventional path to ground
circuit is from the wafers through the column of wafer support shelves to the lower
machine interface which is grounded through contact with grounded equipment or support

base. The alternative circuits are as described above. These may be in lien of or
supplemental to the conventional path and further provide the elimination of potential with

30  the wafer contacting components of the door.



An obj ect and advantage of preferred enbodi nments of the invention is that
potential between the door and wafers is elimnated before t he 4Q.May 6
nounted on the door conme into contact with the wafers. An object and
advant age of preferred enbodi ments of the invention is that 25 alternative
or additi on¥P %R to ground are provided. The conventi B&EUSEASt 0 gr ound
circuit is fromthe wafers through the columm of wafer support shelves to
the | ower nachine interface wietrigtionaf thd Fi@ekst hr ough contact with
grounded equi pnent or support base. The alternative circuits are as

descri bed aboveg;.[he ' J Hﬁ% t .
conventi onal pglfl angq¥ E?%(eﬁ%r%ayrao%/l%‘g;bfﬁlﬁg iOEnn ?%%?6: tS%lfgre{r:]%}?%rl "With 30
t he waf er éenrdanes with e inyentionthsres t he door. 3 26 May 2006 WD 03/ 045820
PCTI US02/ 37926 Description of the Figures Figure 1 is a perspective view
of a front openFiggre\iaik @rpefspettiat RRW ofal doof bf & WafeR 6AAEARANGE Mt with €he
inventign herein. Figure 2 is a perspective view of a door of a wafer
carrier”i n™EEWASIFYE with the 5 invention herein. Figure 3 is a
perspective view of a door housing with | atch mechani sm conpartnents
exposed il | ust rEging3i Bserperspettivedvicanpbredos powingdiviy htchatdechaaisgr ound.

Figure 4 i Q j f ortion of a fer carrier
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Figure 5 is a perspective view of a components of a .|atching nechani sm and
key suitable fBgwEfes3psrroded vig phanedciosire partioriof aiafes casienwitle fasghect i ve

vi ew of anyRAGhAFHXBoRA icesdARE witdUe ifenfloNRd:Eh, Carrier wth portions cut
away illustrating an enbodi nent of the invention herein. Figure 7 is a plan

cross-ggctional .view of a portion of. a wafer carrjer.illustrating a 15
furt heienbodi nEREe s S AR PRUh Y of F{ogtpeRegs e '&%@ﬁé‘ﬂﬁ?ﬁ?‘?% K wi th
secti ons ceoditabladyr thé daors dhstrasdieeeipor t i on of

Figure 6 is a perspective view of an enclosure portion and door of a wafer carrier

with portions cut away illustrating an embodiment of the invention herein.

Figure 7 is a plan cross-sectional view of a portion of a wafer carrier illustrating a

15 further embodiment of the invention.

Figure 8 is a perspective view with sections cut-away of an enclosure portion of

the wafer carrier of Figure 7 in accordance with the invention herein.

Detailed Description of Preferred Embodiments

Referring to Figs. 1, and 2, a wafer carrier according to the invention is illustrated

20 and is principally comprised of an enclosure portion 20 for holding wafers 22 and a door
24." The enclosure portion has a top 28 with a robotic lifiing flange 29, a bottom 30 with a
machine interface piece 32, a pair of sides 34, 36, side handles 40, a door frame 44, an

open front 46, and a open interior 48. The door has an outside surface 56, and inside
surface 58, wafer restraints 60, latch compartments 64, 66, and key slots 68, 70. Robotic

25 arms 69 with keys for engaging the door are illustrated with dashed lines. The wafer
restraints when mounted on the door may be passive, that is, fixed on the door, or active,

as illustrated in 5,711,427, which is incorporated herein by reference.



the wafer carrier of Figure 7 in accordance with the invention herein,
Detail ed Description of Preferred Enbodi nents Referring to Fi gsx2 Mayaﬁﬂ!iﬁz
a wafer carrier according to the inventionis illustrated 20 and is

princi paIIy conpri sed of an encl osure portion 20 for holding wafers 22 and
a door @ggﬁﬁ’osure portion has a top 28 with a rob8€T®S%3926ng flange
29, a bottom 30 wi.th a _machi ne |nterface I ece 32, a pair of sides 34, 36,
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fixed on the door, or active, as illustrated in 5,711,427, which is
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ef fectuated through the door chi ng mechani $m 71 and wafer restraints.
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PEEK. The 1 nser conduc pireces
acconpl i sheuldes plasﬁecdndnuivdlﬁﬁ:g mdy bd gfilttepior campants ofishe ddok ustreate et in U. S.

Patent APphl S kAR bty b it 50 8B BB kB
Al so i nSer 50//338j68& dfilpd a&iverabar A2V 2001, vandf &nlt;th:drﬂylthr filinl Ingertl Muldi@ f@onent s
o Lhe d00% L SR IEAAAD. hgHT Tl AL B iy TR
Novenber 2ifhcorpofifed heteth wndefctdneel Pod ook tatdhidg echmesnh 7 Mhhsdi cegnrh& hub 91
and a pair of link arms 93, 95 that have latching portions 98, 99 that extend out apertures
. 100 in the door housing. The cammed hub will typically be molded of plastic with carbon
20  filler to provide static dissipative characteristics and has a pair of cam surfaces 104 that ar;a
engaged by a cam followers 107 on the cammed hub. The cammed hub 91 also has a key
hole 110 for receiving the key 112 which would, pursuant to this embodiment of the
invention, be grounded and part of a robotic operating arm, Thus, in this embodiment, the
grounded key 112 is inserted into the key hole 110 and makes contact with the conductive
25 cammed hub. The cammed hub rotates on and contacts protrusion 113 as part of the
conductive piece of the door housing. The conductive wafer retainers either may directly
contact the conductive piece of the door housing or a conductive mounting receptacle 84.
When the door is placed on the enclosure portion by the robotic arm, the latching
mechanism 1s grounded by the key and when the wafer restraints contact the wafers they a
30  path-to-ground is provided. In an alternative embodiment the door housing may be made

of conductive plastic eliminating the conductive piece.

Referring to Fig. 6, an alternative means of providing a path-to-ground effectuated

by the door is illustrated. In this embodiment, the machine interface piece 32, is formed of

5



Providing El ectrostatic D ssipation, owed by the owner of this invention
and incorporated herein by reference, The door |atching mechardGMayi20s a
caromed hub 91 and a pair of link arnms 93, 95 that have | atching portions
98, 99 that extend out apertures 100 in the door housing. The canmmed hub
will typi caVPyW3B83Hol ded of plastic with carbon 20 fill ePCTASE¥EW6de static
di ssipative characteristics and has a pair of camsurfaces 104 that are
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enbodi nent of t I nvention, roun a robotic opefating

arm Thus, ekigndshirem diesigifasmiccetandis appopriately HosifioneiZo icontpet gherdoetiwhert o t he
key hole 11 ahd | ' c ' b. The
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encl osur e pomteried td wafdngestraints; iand aenizct e gloandel i maphingdatarive Syiecke s ghounded

by the key d. n. the,wafer. restrai.nt.s contact the fers they. a 30

pat h-t o- gr gﬁ%dls}l\ggsﬁ? 'va ed ™R tgﬁseaeln%bé’ﬁlwéetn?sv@a% oa('j‘glr?gﬁpgthlafée aotglrm‘ﬁgusi ng
may be nadelongdte ponibudb i fuslitpledshiing eliiing aad big dopegearAdvith iteragpRive
Referring to Fig..L 6..an alternative nmeans of providing a path-{o-ground
o f ect 0t edomByRpise SR pRbAdinAT BT AE duv e o SRR BT RBUIE] ne

i nterface phieemb3®ments tHeqrathied-godund c3Bdudklye 2006 MRFOIIALDR2A tRCha&S2/ 37926

conductive.plastic.and has three slots, not shown in this enbod|nent,
forming a ERHERAITHCE EofBHIdE] oPrthe SAPHFECY, BRVEGRIECHIYE MoRaBhiset i ng

pi ece 190, phoad. i Terpath-tograiind f¢lit exXUER6E the 1BsBhiNaentkrTicetd @6 BodtitReEgaNd i S
appropri atelé0 ositioned to contact the door when the door is closed onto

t he encl osdr oFA8eF. DRYEIng SorRPENte FOTligRBA et amihand thennigyths Wafkect | y

cont acti5t heeswaih&! PréfEfablgi e, combiiRd¥ér briddise BRpbenaakel (FORIMLINE

pl astic. Ig a r@l Bt ed 1?g:oodi ment a_conductive plastic armmay extend from
the door, BEVEHhIELPITABY {he cpdlpiyErostpn hotars the wafes sesprainiscantact the veafers-act t he

grounded machine interface piece as the door is closing. The armin these
enbodi nent s mayRbfemmggloeliigand #eslv8, antdiiennadee embodiment of the invention is

illustrated. In this embodiment the enclosure portion has a movable wafer restraint
mechanism pivotally attached to the enclosure portion and configured as a pivotal elongite
20  wafer contacting member 194, The wafer contacting member or wafer restraint pivots to
bring a wafer engaging portion 96 into restraining and conductive contact with the wafers
as illustrated in Fig. 8. The pivoting action of the wafer restraint is effected by an
actuation member 198 extending from the door and the conductive clongate wafer
contacting member rotates about a conductive pin 201 engaged in apertures 202 on
25  appropriate grounded support portions on the bottom of the wafer enclosure portion. A
similar pin receiving aperture may be on the top of the wafer enclosure. Depending on
the configuration of the wafer restraint, the actuation member can be passive, to actuate
the wafer restraint by simply closing the door, or can be active to operate by actuation of
the latching mechanism 199. When the door is moved into the closure position, the door
30 actuation member 198 engages with the actuation member to move same into an contact
and restraining position with the stack of wafers. In this embodiment, the further door

wafer restraints 204 may or may not be utilized. If utilized, the door wafer restraints may



el ongate portion to facilitate bending during and after engagenent with the
respective 10 components. Ot her enbodi ments nmay have curved condfi Mayi2106
spring sections. Thus, in this enbodi nent, the path-to-ground conductive
circuit is effectuated fromthe nmachine interface which is grounded on the
equi pment  oWO¥MS0e upon which the container is pl acedPCTHE02/37926
path-to-ground circuit extends fromthe nachine interface to the door

t hrough abecsiewidaérbydaaey of patetion wembsnensegivg rhe guowded slagatarwafeand t hen
to the waf €6nt§c%n§ﬁ1%h{b@}.”ts- Preferably the container-door bridging
component makes tThe connection between the door and the enclosure portion

before the wafer, restraints contact e wafers, Referring to Figs. 7 and 8,
an alternative IHB‘&E‘F HRYARtiogsfugqtigny ?‘F\/%H?‘f’%nw en the epglesrepattion hay & wafer

enmbodi nent sfatleor Mated $osiGorRarthdréln, Madodr FOMMIISNINAHIES, EfiRE Mnbilly sFhani sm
pi vot al éy attached to th[eBFencI osure g{grti on and _configured as a_ pivotal

el ongat & 28PURHS dreapdnt Wethe mpyelpsh embadimentrihe Wafeg et @tc HGURSHDSE or
waf er rest g@hplbtid ¥0h pathOto FoUnADefordMeHaRN BRGNS BRELHBcoRfc! WitR the
restraining and conductive contact with the wafers as illustrated in Fig.
8. The pi vBui*Hy action of the wafer restraint is effected by an actuation
menber 198 extending fromthe door and the conductive el ongate wafer :
cont acti ng nmenbEhe preteat msemion miay beembddied invethe spec2i] fopng agiRehtidep=gey t ur es

202 on 25 ropri.ate groun support .portions op the.bqttom of the wafer
encl osure %ﬁg’tﬁﬁgﬁi’m ot %F?H%Fgaﬁgﬁ?ﬁg&@{:egﬁ\ﬁiﬂét lﬁ’ptg?rFF?Feegﬁ%‘?gﬁléat RFE™Y op of
t he wafler embbddimeuitde cOfderdiingll fespectshe ilbemdtive dididt eirietivé he waf er
restraint, the actuation nmenber can be passive, to actuate the wafer
restraint by sinply closing the door, or can be active to operate by
actuation of the | atching nmechanism 199. Wen the door is noved into the
cl osure position, the door 30 actuation nenber 198 engages with the
actuation nenber to nove sane into an contact and restraining position
with the stack of wafers. In this enbodinent, the further door wafer
restraints 204 may or may not be utilized. If utilized, the door wafer
restraints may.6 26 May 2006 WO 03/ 045820 PCT/ US02/ 37926 be grounded by way
of actuation nmenber engagi ng the grounded el ongate wafer contacting
menber .



Thus .the invention functions as foll ows: when the encl osure portion has a

. wafer stack or wafer positioned therein, the door is nmoved int2f Mayc2006
either manually or by 5 robotic neans. In the preferred enbodi nent, the

waf er restraints are grounded by €qnpl,gt.i gnof@@path 1o ground before the
waf er restraints cone into contact w th"'t HeltokRsys gkﬂﬂ%%&@%ﬂﬂwém on
may be enbodied in other specific fornms without departing fromthe spirit
or esseMf¢@laimttri butes thereof, and it is, therefore, desired that the
present 10 enbodi nent be considered in all respects as illustrative and

not reskrictiav . t ney, Dock -Nb. 22'6x"'9!1624 T1 ro11l
H: I; {1/\49 d o %aFei'?&?\dXH\%% é?rg@%ﬁb%;%ﬂeepxg%%rﬁoﬁl%wé EhepBsire. ﬁd’ffc’]ﬁ’?d‘w with
an opensdatiogly, clesigiptie dpen fromgahé Rghtyinet pEHiBH cbhnﬁri@iﬂg@ plbRity of 10521 ner
portion Cl? risi a Iui:al ity of shelves for olding a verti caf stack of
spaced R3H o%‘t’eiﬁg%ﬁtrag]fg, sRafed Bgerontah walegs: dhedent hesingiadpor hovgidg a wafer
restrai pdstrhigt megh&fl of Q) i stk i rald of wafer engagenent
menber s t[;olsi tioned 0on ? %ﬁe\ctngggglmﬁfgugv?tﬁg%{m %gﬁagtygioﬁr‘g%fﬁ én%qgeﬁﬁ?tepegﬁgggenent

nenber sPadtigned on ghe donydipasiogi shid trhaklinf ofs pafee dnpagen®an hithnbeaf edapteghen sai d
door is Lt seal in | ose. .t he open front of said

encl osur g%%étl? gﬁi?k gg%ﬁgeé ‘3%%%’?4% “%é%ﬁ gﬁF‘% Rl GReTHs mesttigpadiiornstia scalinalyr

housi nggloseiaeloptrc Fromopgidkaciosire ParionJadl KRWhiRGREW ' Rafer ont

si de of thﬁwdoor with a key recEe)i viong sl ot , tlﬁgﬁdog@&ﬁ%&gfaﬁ%ﬂgﬁ&l?ﬁeehi ng

mechani SORTHOYRE e fuching mechanym haviss @l keytresaiving podiondc iroet side oftiect i ng
sai d wafigdr widsh kad Meeihdisal €] Vi ortign so that when a

gr ounded IzeyI i s i_jrllserglt erghsl %?%}gt%g}yl?é@sq% %[%dqgghgnrgglgac aPRE li?’é’ipgr?é’(‘f‘g??ﬂ"ﬁg
por t i onportipes glefieicaliye somdactively sogneptingl edidt woafag hessiabid vwion diiat keyrep8nkONS
2.. The : pner of claim 1l wherein door housing is formed prinmarily
of non%@ﬁg{ﬁgg :I-H\}&ewplﬂ3 2& %@%@&k%g 1&%?(‘83 g ﬁ]’l’eaifﬁ’ otdp capagerthokeaherdyinga
conduct parsopitee ®afes reasind is gRRGdEDHbhigh SRPEndIOI R, Way of insert
nol di ng and said conductive piece and wherein the path to ground extends
t hrough sai d conductive piece.

2. The wafer container of claim 1 wherein door housing is formed primarily of

nonconductive plastic.

3. The wafer container of claim 2 wherein a conductive piece is positioned in the door

housing by way of insert molding and said conductive piece and wherein the path to ground

e

extends through said conductive piece.

4, A wafer container comprising an enclosure portion with an open front, a door for
sealingly closing the open front, the container portion comprising a plurality of shelves for
holding a vertical stack of spaced horizontal wafers, the door having a door housing, a wafer
restraint formed of conductive piastic with a plurality of wafer engagement members
positioned on the door housing, and a latching mechanism contained within the door housing,

the latching mechanism having a key receiving portion, the key receiving portion electrically

conductively connected to the wafer restraint.
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4. A -wafer container conprising an enclosure porti on with an open front, a
. door for sealingly clesing the open front, the container portihMay 2006
conprising a plurality of shelves for holding a vertical stack of spaced

horizontal wafers, the door havifig: & dogr: NouskdiEsy Bt R ey =
formed of conductive plastic with a plurality of wafer engagenent r'réﬁ%’é’rs

posi ti oBed OTh R ekt SF Blim AWheihahe BB&%MEE&;E&HB&@%&@%OH{‘ dhin

the door housing, the |atching nmechanism having a receiving portion,
t he keynpRéapdicHye pipsti¢ end athersin theaddoy is Gothducompeded afonhehimedmbchahie Waf er

i 06, If ftiiihayD 9ocf No 67-
;e;s/\;lrfll%ﬁq Wﬁeéh@ P%E%P lgd:ggg%(%gﬁuﬁ/ggh %ﬁeﬂ I%ﬁ‘erﬂa%h\tﬁﬁyf‘% f‘fg Iﬂéo’ggﬂfe%lttrousi ng t

is primarily fornmed froma non conductive plastic and wherein the door is
further conprised of a | atching nechanism and wherein a path to ground
extends through at | east one | atching nmechani sm conponent. 6. A wafer

cont ai ngr copp Waﬁrn@oxﬁﬂn&n%rﬂﬁ‘ﬁ% @Hréﬂcmw\e@‘i g&n@ﬁ‘ WRE il LA ﬁ'ogli, daoﬁgor

nmoveabl e froma cl osedﬁf)os[t_l on ereby t oor is sealingly osi'ng the
open fr 8iweable figm 2 glosen pesitian wherebiethelslpot Fesediigly osing plar ageacirdrtom doche

encl osu } ngl osure rfkon  conprising.a plurality of  shel ves
for hol 5?‘?{’5‘9 cgfﬁti/ogl%klléég% ts% g?:?(r ‘8?‘“’1’5”“%3% o $hs %%SHTG Rﬁgtf%‘}’ gh,e SRCIOFHE PO, aj ner
made fr oomptiging niptablity cfanelves foreoldhehivatticaNstadd@PiRekd RoreBR ARSI d

waf er s, ?nd a groundabl e machine interface on a |ower side of the

encl osu@ie EFRNGhmadh doelesiricaliy sprdustive materigbandeasiapled 40 eentant sell ecifers.cal | y
conduct ke aCaBRREHIOR I; i doi e or and t encl osure
portion vvhgnﬁ'?he door a?lgﬁ% rllﬁt@ﬁ%’ec%ggglg“%gtss%ﬁt%i cgfnt,hret %g%gl(l)rﬁ eocg{lj(im(bn © g6¥¥i on

f or m ngopsinercfurheomipriing/a gatttically gmdustive connattibn peitivadmidpig bvaian
retaine t roundabl e .machi ne. i nterface en the door is in the

cl osed Ehgi%%{gﬁ&&}genﬁﬁ%s%P%mE e the doo 156?&?%@?“\/\]’@?"&% thengonpetionct i ve
connect patiop dertniing pRObPE EGRICtiAI pati 15 @xtldicil bbfrieh anew s 1904 nRnd
encl osureﬁg‘?riéon to the other of the door and enclosure portion en the

door i s&9 RpguRgingBece When the dogris indrelosedpesiiioner of claim 7, wherein
the armextends fromthe door and is operatively connected to the latch
mechani sm

7. The wafer container of claim 6, wherein the conductive connection portion comprises
an arm extending from one of the door and enclosure portion to the other of the door and

enclosure portion when the door is in the closed position.

8. The wafer container of claim 7, wherein the arm extends from the door and is

operatively connected to the latch mechanism.

9. The wafer container of claim 7 wherein the conductive connector is fixed to the door
and the enclosure portion further comprises a pivotal wafer restraint actuated by said

conductive connector when the door is moved into the closed position.

10.  The wafer container of claim 9 wherein the pivotal wafer restraint is moveable
between an obstructing position and a nonobstructing position with respect to insertion and

removal of wafers from the plurality of shelves.
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9.” The wafer container of claim?7 wherein the conductive connector is fixed
, to the door and the encliosure portion further conprises a pivdGMays20H6
restraint actuated by said conductive connector when the door is noved

into the closed position. 10. The wafer, contajner of claim9 wherein the
pivotal wafer restraint is noveabl & ' be‘tMéh%ﬁo%ﬁg@?%%ﬂg%%ﬁﬁﬁﬁmaw a

nonobstructing position with respect to insertion and renoval of wafers
fromthe plurality of shelves. 9 ' FD Shy - 3t t 26 May 2006 Alto

~| eyD, bpl t ~I , Nox24 4U1~QRd i . 11. A nethod of providing a path to ground
t hr oughlthe domettofl «f prafidmgaoprthite grountl ikrouglatier deorifal Wefcr CONMMLES RY an
encl osure e[gortion Wi n front far insertion and renoval of wafers

th.
and a dSGIT FORaESE FPMBISIG Py SRalerUr RO Y doeRen Trofld fefgpertien antremonak er

restrai Bf whiefs arldeBddoriftd R81iMAY E6Sinpelcbpeh fohl€ 1RNEdR W iR BU JrPBstrabll §oTEL hOd
conprising the steps of formng an electrically conductive circuit thr ough

t he doofestrainigevaiamdeld iadhe ercknssre portidn, fienpetberhetwenrising the aisps of: conpl et i ng
the conductive circuit to the wafer restraints with ground before the door

i's moved int erhifd @8 bRl | BRdREYe RECEH Shibhsh VRS 8bor ©STHe A S rERERLS t he

wafers, and noving the door into the closure position whereby the grounded
waf er rB&k#ag penducéyrplasict he wafers. 12. The nethod of claim 11, further
conprising the step of conpleting the conductive circuit wth ground by
inserting a gMoplsdee thepnidyntive girgat/torthe avafkir mestpponts woh godunditefeteohe dd@. The
met hod of claim 11, further conprising the step of conpleting the

conduct iswgovediintoui dlossi iphsitjow ambbdiyreuhe Watst regtraintarehgapienie woReiahd ve
conponent extendi ng between the door and a grounded portion of the

cont ai ner portion..l4. The thod of cl.aim 13, further conprising the step
of . act uat i ng™S ikt ¥ ‘?»f’é’ét’P%?i”ﬁ’F (ﬁfﬁl‘&%ﬁ’ﬁf‘g?" ﬁ‘f'tb@!dtili3 Preveied 3 leis RS E2iBk t i on
W t h t hendage d@iwgfeigonducti ve conponent. 15. A nethod of providing a path to
ground through the door of a wafer container, the

12.  The method of claim 11, further comprising the step of completing the conductive

circuit with ground by inserting a grounded key into a key receiving portion of the door.

13. The method of claim 11, further comprising the step of completing the conductive
circuit with ground by utilizing a bridging conductive component extending between the door

and a grounded portion of the container portion.

- 14, The method of claim 13, further comprising the step of actuating a wafer restraint

pivotally mounted in the enclosure portion with the bridging conductive component.

15. A method of providing a path to ground through the door of a wafer container, the
wafer container comprising an enclosure portion with a open front for insertion and removal
of wafers and a door for sealingly closing the open front, the wafer container having a wafer
restraint for restraining wafers placed in the enclosure portion, the method comprising the

steps of:
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waf'er ‘contai ner conprising an enclosure portion with a open front for
., insertion and renoval -ofi wafers and a door for sealingly closiZfgMaNe2088en
front, the wafer container having a wafer restraint for restraining wafers
pl aced in the enclosure portion,.the nmethod conprising the steps of. 10
gk e ..p@@@&%@ﬁ@@mmm

AVFNDFI ) SHFFVt 26 May 2006 p r At toilue = LT iAo ;

form ng a conductive circuit through the door to the wafer restraints

uti | i zi legmingnd gerdugtive girawit ithrouglb sl dadrrig thpevafenutsicaiints entidizinguedndugiviche
waf er r aﬁ&aints wi th ground before the door is noved into a closed
position and before the wafer restraints engage the wafers, and noving the
door into the closure position whereby the grounded wafer restraints
engage t he veomplelingithe cirbiciyee plowritgp the wiafer 1&g irainty whe grawdpefose e tie st ep
of conpl.eting: J- Ve pecuit. widh ground by insertin gr ounded
ey i e TiovRE O SERES K Eond e e ek o R S RSt 1 o P 15,
further conprising the step of conpleting the conductive circuit with
ground by utmpyingribe alopr jielgi thy desttupesiven adwrsbrcthe geoundadiwvafebestigiats t he
door [ d portion of the container portion. 18. The method of
clain1%%%a§ﬁ&?ﬁ%$ggonprising the step of actuating a wafer restraint
pivotally nounted in the enclosure portion with the bridgi ng conductive
conponent. 19. A wafer container conprising an enclosure portion with an
open front, a door noveable from an open position whereby the door is
separat gl f r'oRe flagholnsH QSHI €5 PRKhECErhisife HeOS§A oPOsthplbeR: WRELSRYcR/ae door
is sealingly closing the open front; the container portion conprising a
pl ur al i egeugiwighgrovedby wiserhog digraynded/keytintad keytreesiving porpac efithieciobz ont al
wafers, the wafer container including a path to ground circuit extending
t hrough conductive plastic conponents and the path to ground circuit is
open when the door is in the open position and wherein the closing of the

door effectuates the clqsing.o he path.to _ground_circuit. 20. The wafer
cont ai n{ef of M H° Oﬁgptjvﬁﬁ%‘%??v 1%"therp Iﬂpqsb“%ﬂ%ﬁ%? ef Feppleting thepadidiivsugh a

circuit with ground by utilizing a bridging conductive component extending between the door

and a grounded portion of the container portion.

18.  The method of claim 17, further comprising the step of actuating a wafer restraint

pivotally mounted in the enclosure portion with the bridging conductive component.

19. A wafer container comprising an enclosure portion with an open front, a door
moveable from an open position whereby the door is separated from the enclosure portion to
~ a closed position whereby the door is sedlingly closing the open front, the container portion
comprising a plurality of shelves for holding a vertical stack of spaced horizontal wafers, the
wafer container including a path to ground circuit extending through conductive plastic
components and the path to ground circuit is open when the door is in the open position and

wherein the closing of the door effectuates the closing of the path to ground circuit.

20.  The wafer container of claim 19 wherein the path to ground circuit extends through a

latching mechanism contained in the door.
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| at chi ng mechani sm contained in the door. 11 Akfirtlr= curd" 26 May 2006

21. A wafer container conprising an enclosure portion with an @SMay2006 a
door Tnoveable froma closed position whereby the door is sealingly closing
the open front, to an open position whereby the door is separated fromthe
encl osure portion, the encl osurefplirti-on; i4temey Ponkp: Mg LRGRo24WO0E -shelves
for holding a vertical stack of spaced horizontal wafers and a groundabl e

machi ne iy Nt er,f (o] . k closure rtion he, doo

el udi g a price P Emdioife 3h, GRRsEICER WEF G Pl FHPh L et e

t 0 engag®evehide fmires slostieposition wherelsy ihe dobr ishealihglg ebsip@shé opéh fibheonal er

container further co r%si n% .an el ethri cally _conductive connection portion
(o)

bri dgi nGPHRPRIAT VRECHOHF darrds sererabsikirm bz nsdastrcorpriipre ibq srslosatsatortien i n
the cl oseflpRaak hiphiality 0¢ S&RG6L h&@in@%ﬁérﬁ’&l Eﬁ{:lm)f‘&)agé’cg horPonfl %%g%{ideve

path to ground Circuit between the wafer retainers and the grou
machi ne 2ignewndpiale anaghien inthrfacedwor lovsr side phthesholewe pogionj the.dodRinclidmgnaf er

one.of el G UEANE POREEL S SeRP kPl RIPRET et BER SbFT i ner
of the door i thendbdedupsitual (the nwathe RobiaRiet qafthérS comiplidiey GhnOSRERAS) i on.
1A conductive connection portion bridging between the door and the enclosure portion when the
door is in the closed position, the connection portion forming part of a conductive path to
ground circuit between the wafer retainers and the groundable machine interface when the

door is in the closed position.

22. The wafer container of claim 21 connection portion comprises an arm extending from
one of the door and enclosure portion to the, wherein the conductive other of the door and

enclosure portion when the door is in the closed position.
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