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SUBSTRATE CARRI ER Thi s application clains the benefit
of U. S. Provisional Application Serial No. 60/514, 040

w0 dosm4 61 ober 24, 2003, the same bei ng i ncor ppCHUSIH04/035313
herein by reference. Figgfgk Thec gR on Thi s
invention relates to senrtgﬁ%%cmuféagﬁér'proceSS|ng
equi pnent, and nore particularly to silicon wafer

car Thayr spplisetor olaphotibe exetityohOMS eP@vRidhaRIAppYic&fon Serial No.
sem conduct or. wafers for automated handl i ng uring

60/3 D80 HiRI PG PP e 2003: Hrecsamerhsingiaparppisies. e@a@hmﬁ@mce
O The Invention The manufacture of an integrated
circuit involves a pl ur;{ 'lt?b@; ggera[ltl ons on wafers
of sem conductor substr e operations
may include processing steps such as photolithography,
et CIThiiGinvenRASHIfes B85 séBicbn@RidrWRRE Lr&ies il géﬁ?fde and more

of the wafer as it is being fornmed into the
par@ﬁ'daﬂyomcﬁﬂlc@on@af@f canaere umlr abi prigedtivelyl \neuse a plurality of

d |aI han roceSS| ng ,usi
sente IR ety FCrp e inaBRE B SRURATRE Water processing
opdrﬁmﬂsre a cl ean room envi ronnent devoid of airborne
particul ates and other contami nants which woul d
seriously conpronise the quality of the end product.
Speci al i zed equi pment BaskgroungOETlambbaetionaf er pods,
have been devel oped to provide the requ:CS| teh f
cont.am nati.on-fr st orage .envi ronne or. the wafers
durff RYBASEP P b?ts%lg&e |ﬁ5°u“F’6’|V°£’>@%\ﬁ‘pPléfa ¥t Gfoperations on

wafeRES leﬁdﬁbt%g sii@iatet FOPRS)of %@U}Béi‘@ﬂ(ﬁ‘ls %z{?ﬁﬁ@lﬁﬂ%’ grocessmg steps

seal ed, contam nati on-free encl osure
suchyap hotplithogeaphy oftchingi eiprsurs, asuedl wniiteahotamd testing of the wafer

s Y35 AP R BRSSP FhaPRRB Tl st 3ocalSls motve
aut@ihizt deatefial a@ahing epdpratenendiase @&&ﬂa%nﬁle@ﬁcﬁfrs t MBny of these
waf ers. Commonly assigned U.S. patent application

OPeé%’chnﬁlréﬂiulferﬁéi@aoliop%@l‘(}r@ﬂnenSéPV@ﬂ Qloairbogyegpartiguiaies and other
10

confbhd¥tcrt bS50y i e oMy SRR

"Wafer Carrier with Door", Serial No. 678,885, filed

Jul $pekalize® Wuipaent, Usioh Rabiandid afbi bofls ThdvedBebh developed to

di scl.ose wafer contai ners that have features
progidenihie; Fefnte seperpinaaIpireq hdorgge canyvirermennfasf thehwefers during

trar@RP ! dn@Frb&3Sink S For example, Front Opening Unified Pods (FOUPS) provide a

protective, sealed, contamination-free enclosure for the wafers. Other versions of

&

containers such as Standard Mechanical Interface (SMIF) pods may also be used for
handling of semiconductor wafers both inside and outside of clean rooms depending on
the size of the wafers. Commonly assigned U.S. patent application entitled "Transport
Module", Serial No. 08/891,644, filed July 11, 1997, now U.S. Pat. No. 6,010,008 ('008),
as well as U.S. patent application entitled "Wafer Carrier with Door", Serial No. 678,885,
filed July 12, 1996, now U.S. Pat. No. 5,711,427 ('427) disclose wafer containers that have
features exemplifying such a FOUP. The specification of these applications is

incorporated herein by specific reference.
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i ncorporated herein by specific reference. For wafers
in the range of 200 mm and smaller, SMF pods have
whems/out2st i zed to provide a clean seal ed PCT/US2004/035313

. - _ - h . .
RSSO, D B B, R s
provide tahéeﬂ&alpdlnﬁni-%nvmgmeﬁi\/: ]f-kanq::iﬁs by flie@éibbdés é‘ﬁeistWﬁ iR U.S. Pat.
box- : : a | ower door frame
Nogy i PP R D AT R g, A aesed gt HoemORs potent Aueh SHIE pods typically
util%g %rtran-gfi‘ﬁ‘el‘i’t%-sfhﬁﬁéaesh‘%h HMca R BRI Ffamrd {)}g{]%r%é: (?gelv\%ﬂ{g an open

a door on the processing equi pnent an
bottem F¢edatdbable dbarsi Fige dére fivmen cbohpsoontar@ocessing equipment and a

o B REHER A S0 ot
are CHuRERIuslyAlSRRE] alRvihR@Y 6K | G BRI tihgﬁl%g asgglgctl hBrocessing

top surface inside of the SMF pod door and ded
envijprineian pid precesungeqpmenth A sep apadd Hibar cdnder pusitessi og the top

. o i ai d ,waf er.s. such pods 1he i ght. of
e o L B e G (L S
for s¢cRsshgLalskotdsaing REtwafiik! n 5itd Bebsant wight ¢ thedhaREs would be
. and heavier wafers, specifically the 300 mm waf ers,
directiy on theflges dirmgeierage andiranspett waf er s have evol ved so
that they now utilize a front opening door for

[ [ al _of .the .wafers as a ed to a

bor 1 S B AR AR Ber ng AP s et RG s 0 e waters,
the dansporanivdiles Uppanth Watrs dade ol wRHRK Shey dbRelitifize a front
cont ai ner portion which includes a clear plastic (such
opeRigs ;@Py‘ dotr evitioR pud removah g the Waiferrestappesddoto a bottom door that

j f I fro rticle
aroBBBOEIAALY 508 HETEIGICTAE T ol QUGB! S of e water,
ratheiaa conthiner paréion etidhhiecivddses sllearf‘;blliahticc eotlaan p?lybalfbbhaw)sshell and
il de f ti onent s . .

othel JEGRRTS do% HpBOTISE. hmatalirs enclfiesk diou dorcpRTiSiengguaging plastic

(suchass ?@W@reﬁ{erﬁe%ﬂé) LB GROGYGE OF thelvilrSrs S Sﬁéﬂ antainer portions
electricity is a continuing concern in the handl'ing

necespatilp rtoweds figmahulpleltompbeends asBembietl togathemBecausdelectrostatic

. neration of potential.s i.ch cause static . .

dlscg%ergg% SR %8?1%%‘?1 §F élélg’ se{rﬂcéongﬁ?tpﬁ gfn%glgr étapy‘ pqsl%cépplﬁ‘,y 1s a continung

condi itf B@thanelthgrdpre€uRyias bF QA watedd. | To @lif®hiPabhY Such generation
material s such as carbon filled <§0| yet her et her ket one™

of pabentia)s srfHcth anapc srussnatatic (shairic | dischargep, shenwariets drer typically

s i t tshe. |l e _be. capabl e pf
S B E=C ERMEL LA BB, BobBfeABEL o lproon e

polyetmnptherketbhe(PRRK) 2ad palycabegaté (PCrpeat edly and with
precision align with a robotic handling neans which

en%%ges the door ]
ustry standards for such modules require that the module be capable of

|2

interfacing with external processing equipment. For example, the module may need to
repeatedly and with precision align with a robotic handling means which engages the door
on the front side of the module, opens the door, and with the necessary amount of
precision grasps and removes specific horizontally arranged wafers. It is critical that the
module and the wafers contained within the module be positioned at a particular height

and orientation with reference to an external equipment machine interface such that the
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on the front side of the nodule, opens the door, and

Wi th the necessary anount of precision grasps and
wo emwsverespeci fic horizontal ly arranged wafer sPCT/US:iOQ4/035313
Waf‘%fs' \FvilPﬁJ)t b chatteﬁ SR o e@'lﬂl geth%\qg%t%c [if’a nd insertion of

hin the nodul e be po |t|one at a particu |g¥ﬁ

Saldmdfeml entation with reference to an external

equi prrent rrachi ne interface such that thewafers wll

amaged during the robotic

not d an
fﬁ%ﬁ 1Ya i {orie e GHSGsptibHitH Oharés fo geriFminstien by particles,
moigﬁﬁ?e bP olti cghﬁﬁmﬁlﬁﬁcﬁ A& '1&'241 t %a@% aV\ﬁlfH% il tnﬁmber of potential entry
cont am nation by particles, ot her
pathsdntthafnmamr@f ithe meduld.e&bths @r hme/aecsan mhenplﬁﬁic betwbar thefinterior and
to the interior of the nodul e.

ot e tial S
ext%a?ﬂ? ﬁ&s gﬁféni‘:’fﬁ 53t Ehepiingiaem of frparate empgnent parts of
the %’ﬁﬂiu@é(tafer tPbe %@oﬁi@@ fed i P@ﬂbl%ﬁ Y bEARE QPR %%s M t]l'le module
the junction of separafe cofponént parts of 't
betwgan the irtfericnani @e@noam@ sealed rseduasb;ﬁczlasﬂomehc eseé«ls Eutrthermore the

openi.n i. N th e. be the inter or an
uso O A ipatigh, ) Snd "Bt oG LS FotsPieet Gircpbel o] sparts are highty
undEifadbheingeifcontii@oriSAreR adidts bP eahthiders rl\/lteﬁﬁlooﬁlﬂtsogenerate highly
nmetallic fasteners or other netal parts are g
damagespatiglates whea fubbasdoic serapodhf ekssembhy of ¢ wedule with fasteners

p i ghl
caufhh P ng Y0 Al ik, BT ERTLR Ul pRGITBE Elbring metal
fastamds,lbleothmrhetﬁhiﬁremw ® ieaveideds USthtibdileghaved path to ground from
fa Thus, the use of transport nodules requiring
the MAE sheliredoribe FAUHTRE FTEICey Brousth fevarsl Hidferent confponents
incla¥iak #efhllicHgbwiodul es have a path to ground fromthe
waf er shelves to the equi pnent interface through
several different conponents including netallic

scripicallyy pudhatdntainery cire a@isgudted Hya ﬁ@eﬁ@ﬁﬁg redeére pli¥tic parts.
assenpling several plastic parts, However, due to

Hov¢yep es@éﬂ%‘%ﬂé@%ﬂﬁlem fokdingi r&%%twcpaabsr ﬁ%serr%é éfrﬁlll%h plpstic parts
leadS WF Ind¥n@iStchGie DG LA 4 @?erf Q:réd}gt 2 S%r? Eﬁﬁgz (()J‘fsﬁﬁ:st%gkmg of the

open cracks bétween ts an

' toletﬁ@b@r@frﬂaeh lruhVIdaaiipartridadmgi talundesitableevatiatignd i critical dimensions.

ndesi ra ti n inc i cal  di nensi
AddfiaRy o By B & BrePp b SParatnicd Proid the maeans to lft and
tran@;ﬁﬁ*t Bl OHtafedY THRSh AR 1&{69% ﬁs%dlfblf lénaﬁﬁ&l 1iia %P Oa[stmtd?@ case of
contai ner, This handle may be used for nanual 17 f

ng
the heavieggoniginerie adepted &ir heing Héadibara nﬂmlalméfes”fec@da@m edher case,
‘o [ i otic end-eff h,,ei.t.h
i e Yo e e KRS B RS Tn BR A R ingtosure. 16

the hhmd&s SiaSs indt Himﬂitﬂ!@ th@lldadobvéhe lafgéir Qs of thd té&vall, the stress
es n distribute the |oad over a_|arger area
dls%@ut{qqés gﬁly\);% e logajjgedspyeg fssmall area near the points of attachment of the

handle to the top wall. Depending on this stress profile, the resulting strains could cause a
deformation mode of the top wall which distorts the dimensions of the opening on the
front side of the module where it engages with the front door leading to the burping of the
FOUP/FOSB seal and a breach of the sealed enclosure.



10

15

20

25

30

distribution is likely to be |ocalized over a small
area near the points of attachnment of the handle to
wo b@soeopewal | . Dependi ng on this stress profil BCT/UR®04/035313

resulting strains cou u def i on node of

the top wal | which o SHpBis Bengdhealth on 0k

opening on the front side of the nodule where it

engagest et Pribbs, Fpﬁ%seQQﬁT a | FIOPHDUY  tiBetobpioRideda Arotective,

the FOUP/ FOSB seal and a breach of the sealed .
contamiiaatlice. sseirdenglogfreTioe theveber cassatise contairiieg e seamiponductor

ur poses. of. a FOUPLF isto ovi protective,. .
warley PRt iridesteeed B, bty B RERUES b Cntainer 0 be
capabis € ldcesate BN hidd ﬁgp’é@tédlg ieiac@RAWRhOExte@be hiaterial handling and

Addi tionally, as described above, industry standards
procegsifig pRUpTRtc I tpartivalan, shey BEOSRARBIS wsfeda & be Araaspprigd from one

_ ¢ . S h Ll L .
tocafiF %8 S bk L Bl ) SULE Ao BRSE pACAR el o
maimtedis: the ploeective rRispiefiré € dnfiraimean evithie del emplokwreanot her

W t hout breaching the seal ed interconnections that are
essential to maintaining the protective, dust-free
envihe dstanh Ivgntion wWillaes aveglesuerolitieshplh stithia top wall, an opposed
Wo\Vi ion, Mt Li Sj nol i tRi '
bortpr Al Bect el SRt HEE op AL SlZEl 16 8014 o Yoblafl gpposed
lateral fvalintotegnenousgvsh fArdtdpy bottom) wed BadowsllnOn apgeaséy of the door

into R ROAPRRNE e SUULATT RS 4 DS GBI HiclpopaesoRled Atdicr container
for PBSM A Tsuphfte nSddftleks. CHIRIWARSofhe WS 3y 64 F%v?cﬂa@ll W8 iructures

seal ed water container for the wafer support nenbers.
defifiing intatfhes méanste afibie| thenantdieergo dei idtedfaned Withtexterbalrpescessing

efining interfac ns to allow the container, t e
macfifet Pt B0al TR Fan et o Sy Sirafi LR crtbodient, th
bottéAb@hil Cised s@ipbfied GbRatidiship’ IHGP A SorRbiclive PSS whicR in turn is

referred enbodi ment, the bottomwall is in supported
preferentallyoreansotedfotgiowde onduct i ve plate which in turn is

preferentially connected to ground. Unlike prior art

co i ner.s ich.utilize, a _robotic-flange attachne

ot GG darTtes b e ot B8 olectf e top wal
of the bohthite NAtefhdBCkR o @6bdticf EddErENAG FRNifhRahe @Bhtal@r during

transport or transfer, a feature and advantage of the

trangpest Ariranplisy anfeptare and adwantags of itle ostantBvertiqnig dlaghrobotic flange,
t t.ain ' . .

b BEALES00h 1P e KO BR0L L 95m N BELAR P yhi e oo

end-efft@or Lfinthaiweder, cantider e hréferted ptnbdditmont theRarfgednget rigidly

iis.not rigidly attached to the top wall. of the
attaghigh dfheeiod WA h coRtpEngro gatied Fﬁ%ﬁ&)@tlp a58¢ Bnpeprepenent of a
lift-QHdR. The lifi-saddle is comprised of a pair of straps, each strap is fixedly attached to

a lateral side of the robotic flange and drapes along a lateral wall of the container. Each
strap has a plurality of strap engagement members configured to engage with
corresponding support brackets on the lateral side walls of the container shell whereby the
load on the robotic-flange is transferred, via the straps, to the lateral side walls of the
container. This arrangement prevents the load induced distortion of the top shell wall and

eliminates the consequent FOUP/FOSB seal burping.
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lift-saddle. The lift-saddle is conprised of a pair of
straps, each strap is fixedly attached to a | ateral
W@ s/ oof26t he robotic flange and dr apes al ong aP¢HUE10&4/035313
wal
ot r a7 oL ObAIRED, (0OC UL ISRl st ayBbort olumn
whiclp hase&povwilmrgjdail ppaiurtite amérytmagno tdissipatt miti?d cl&lrgﬁs. Conductive
t he cont ai.ner ahel | wher ek% the |l oad on the

s 5ol GOARGES 5 HSHRHU I oD BrONES Sorehs STt container
helll | ' { i

e 3 SR RS NSRS ISt T R ERORIE e i

protieding &noh eddhniatemeledde well eod se gleetricaF GuReetoBBwitRal support bracket

n aI ternate nt, the cont ai
on ¥ sPlecal Aot RieRe Gt Pt =cuPbismER isatbah with a suppor
bradke€ i btk afi@ EY 681 otR - Binlz€ rc}én%hlggxénte@ec%éaﬁy%hgu&fv%t%a@h to the

charges Conductive tabs ele ally connécte
condusiyia plate e artery protrude fromthe side of the
conta| ner shell as well as fromthe bottom of the

tain er at. | east .one copduct de tab
pr ?@H&ﬁﬁﬁ a}t%’ﬁf e%{Eh°4151F%$ SPols pigp Q\E% I&’Jh 1s provided with at
leas€veS bfdc6d lapaRNMPCIHapE ¥ibé BoRi AHEP RS EnaBrf?tCLhﬁ)t c@eshbitling, spaced
side wall such that on engagenent of a strap

aparpndageipad mopsem et thell. st mgaglbg 4k 8U" sha;mdsnbspmh the "U"
el ect
sha}%gglghﬁf e pt%éis%{ﬂa %ﬁ%sp Sﬁ?@gpepl?eﬁgenrt:hﬁ %‘é{ﬂ éf’ﬂégr The loop is

suitaiﬂttmrmﬂilaabhﬂﬁ@dfﬁﬂé coreaﬁér.strap of the lift-saddle is
provided with at |east two spaced apart "U' shaped

ribs conflgured to SnaEDflt into correspondi ng, spaced
apart, "U' shaped hBg mnvhgnﬂfalhleDr@vlmsgagl ng the

U' shaped ribs with the "U' shaped hoops, the straps

raspabl e | oo ndl e .bet n.the two hoops.
™ ET‘F% TEB3r b Py o rrutiude o R g b emeon
container. Brief Description O The Drawings FIG 1 is
a S [ j ' f
e aiPar Y SlonPof GTORANEE of il ASphlE@lMion symplitying
discegaged iftisaddleat i nvention exenplifying di sengaged
lift-saddle. FIG 3 is a perspective view of a
co ﬁé er of the instant invention exenplify
sait EepsRegisagetnol @ crntasnar ik thq;nsf@ﬁtalﬁ@antmoqx@nwhfylng a
lift- stab@lefhh &fgd@kﬂen@@vﬂhnﬁe @[9'“§ P@@ foo 5591 %egwgll fhe container.
per spective view of the contal ner an dd
di sengaged from each ot her.
FIG. 4 is a perspective view of the container and the saddle disengaged from each

other.
FIG. 5 is a rear perspective view of the container
FIG. 6 exemplifies wafer support columns

FIG. 7 is a side view showing the lift-saddle strap engaged with the side wall of the

container.

FIG. 8 is a side view of an example of a conductive tab on the side wall of the

container
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FIG 5 is a rear perspective view of the container
FIG 6 exenplifies wafer support colums FIG 7 is a
WG @s/owi2ew showi ng the Iift-saddle strap engagbganMMMmﬁsm
the side wall of the co .83 is a side view
of an exanple of a condqb el Chﬁ%ﬂ e side wall of
the containerDetailed Specification Referring to FIGS.
1, Refedngtt@MIGS. a4, 98, a4 nad Idedaih@ me@hR' for wafers generally
general |y deS|gnated with the nuneral 20 is °
deswatﬁ@ it e peRpel 3@ds pringipelbh eemprésed pdra ¢antaing patdorm 25 and a
tift-bddlile faddl e 30. The container portion 25 is conprised
principally of a shell 50 which has a top wall 55, a
bottomwal | 60, an open front side 70, a left side

walTthe "bmitaingr poiods & sgnwadell pmcganp ot iheu 30, which has a top

|ift-saddl e receiving portions con ured

walk s pehptticss el 7, élﬁd)Psn f@»nt sidgi70g a daft sm may 7r41; @ml ea@ht side wall

7 S, 0, S L 0 R L= A o 5 s
extendinigaut@ardiy lﬁh)nﬁezwhtﬂidﬁ whil. Ghewafe@hlls BlfedoRBh®oud&nd solid. FIGS.

1 et Short B 9PE PR QPE HIRCAENBEr VAl b PFal alfvafeeragginers 38
ax1a‘ll9%'r1]ah§&\l/ erl'g%ﬂ %g rgéﬁéﬁdr -THe! V@a P rdinds gleeofoﬁég% 3If flexible teeth 44

conduc on which t e cont ai ner
wh1sluppcnftredilihntanpi®ﬂqﬂasmd Elbdtibise ralEpictsthcmdnde plute 56 on which

late 56 .is electri r.ou and i s designed wt

the Biftafer B0y 0BSUE Lab.7 e reie o ﬂ%me% S PR plate 56 s

elece ARy | ABund&E ahll fik dc3RME ¢ ewr%l@ thfé‘él HERBcR sirfbftdsCthat comprise a
lifting flange 110 shown in 4. The robotic

kingmaticicpgp inginge has two Iateral edges 112 and a pair of
opposed gui de slots 115. The top wall 55 of the

| di nal
guntie Whpddle o oo s HFRGEEPa Tenernldflshop Gafic. 4. The
robdi2 [FFfh SRAGE Rhd dyEMiPAUARES ol-OnM Pyl 6@%&;;09&1 @élb{%' 115. The

to the plane of the side walls 74 and eac
top walll Shefneachntaine 2 hoe aspaluapagcdrmal, \kmglmdtdal lgulde rails 125

prOJQcH %Z’u?‘%?‘ & ﬁ%}%%thﬁg \;ptevr&]fgll 5? %%tilzg%}é{:a e)%’lthf@{lg 6 ggta 1rect10n parallel

to tl&oplahé aitntht hedd aals i7d ddd v6,néhch! @eerdirr @élhgllaa%tgdi% rBe slidably
gui.de rails when moved in a direction outward

rece%mgwlﬂlﬂlb Eudeeslots J 1t lthmb@m lifingslengpd 10. The guide raﬂs 125 have
a lip 127 which. functions to constrain the robotic lifting flange from disengaging the guide

rails when moved in a direction outward and away from the top wall 55 but allow the
robotic lifting flange 110 to move along the length of the guide rails 125. Straps 120
depend from each lateral edge 112 of the robotic flange 110. Each strap 120 is provided
with at least one "U" shaped rib 130 adapted to be removably received inside

corresponding, ""U" shaped loop 170 on each lateral wall 74 and 76 of the container 25.

In a preferred embodiment, exemplified in FIGS. 5 and 7, the robotic-flange is
adapted to interface with a robotic end-effector which can cause the container to be lifted
for transport or transfer. Lifting the container in such a manner causes a force to act on the
robotic-flange. This force may be both due to the weight of the container as well as

inertial loads caused when the container is accelerated or decelerated during transport or

6
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robotic lifting flange 110 to nove al ong the | ength of

the guide rails 125. Straps 120 depend from each
wo a0080a26edge 112 of the robotic flange 110. Bachusionamss313

[ ' ' ne U ib,13

wakfd; By MO bsaard b lafind B30 A% el BT8R it Brcinge 30 o
configureih apdidthlad @ thk7 0Ub BhgRdhribabertat swap lard 4n angdagbtnedf with the

the container 25. h a preferred enbodi nent, _
corgsepomsiing | W shapeg|legps op1 the gide wallse/4 alotq ol thegrplaines 25, the load
1 p t . t , . . e e | ny n
indBERPHEGe St 1R RERACRAMES e iR LRI Rt 120 (6 e U
shapednibfaad.intoi the I'0Y shaped dooy an Hersidewsll off tlee ¢omtaigsr. The guide slot

auses a.force tg act on the robotic-flange, This i

115 gF Empjonsd ek Fhobiiey 68 o oTE IR FORROIIE: (i APBI ALPT the guide
raildSi 2%8fo ARidd ke A hidadiRal RUSEHHNIITLE BELRRHAFRE HoWdver, on

accel erated or decelerated during transport
excessiveadrfiestion phthelrebgsiceflamge ctlie dipb 02T denometitte fgeticmel contact with

e A 08 00 R SR T "

engagenment with the corresponding "U' shaped | oops on
t herShfehdedrdiSrrdd eBadiAfng fead Grapooai FifL liﬁgadc%lg'fs prB@led with
i nduced stress on the robotic-flange are transterred

at ledmt dwgrspadesl aparta[is" d@ped oibs H80 "cotifigirag ¢éol snaphfiaimd cortasponding,

the "U aped 0 the,side wall. of the container. . ..
spabiCengi 20 Risped 3Rs 00 pbrio? sidatier e vl ieedeBRgpn "0
shaB€dVEibs Rith heRbaEIponting "UYeshhpdiSlobgy oRfihd 8¢ GXalISIQKE Skdps form a
125 for a wi de range of structural deflections of the

gragpsbin foep hpadlg betwasndlvaeivo loppsesuitablsiforemerydl digiingmnf the container as
HRpBOY i | ange, the lips 127 do cone into
rﬁgtfﬁghglaﬁ%ght act wth the guide slot 115 and thereby
prevent excessive |oading of the straps 120. In
anophiird pi&rteed edbsdiRdl HEME invRAHEN, Thé 8ehtdialr 2 istphévided with a
lift-saddle is grow ded with at | east two spaced apart
wafegysuppaeerlpmps38 35 exermplifindedn tlIGs fapThist syppog column has an
[ s qim b S~170 on
oveFLERROAAI PGP GETER byt DR B RR0 0 lfl s 20,
275 ¢lbarivalishcdrnected it grpondidiye aerysphragade fromphe eide loliéhe container
i de Ils, the straps forma graspahle |oop handle, .
Sheﬁéévo@\iﬁast é@ﬂﬁ%b?twb gf thgicorismet s dherganatdeast ope popglugiive side tab
300 PRIAMARBR! cRh i é}ﬁ@] oy i i
p?lg)f erréggl enb%di n%%%fl e{]h“thiG%?/é}r%tl r11§edt ﬁ&eﬁggngaﬁngelp clectrical
confibction witbva et shvpetl laopvahehe sidppoalt sl thanoB @ngegement of a "U"

Li fied,ihn FIG 6. Thi t | h .
R o BB MR G B8 B o s
formtaat dlectABATIRIduERRABHER kY thel RRBuAKR plad S6aIREGVdlE ?}hduﬁding any

he

connected to the conductive artery protrude from
statiq hargst buildap e basandginer 25.

sho

The present invention may be embodied in other specific forms without departing
from the central attributes thereof, therefore, the illustrated embodiments should be
considered in all respects as illustrative and not restrictive, reference being made to the
appended claims rather than the foregoing description to indicate the scope of the

invention.



shell as well as fromthe bottom of the container.

There is at |east one conductive side tab 300
W(p)rztmsmmmg fromeach |ateral side wall, as exeopUsioneeBs313
giq&g and in electrical connection with a "U

shape oop on the side wall such that on engagenent
of a "U" shaped |oop with a "U' shaped rib on the
st r 3phattid@aisdagddp: and t he conductive robotic-fl ange
forman electrically conductive path to the conductive
plate 56 effectively grounding any static charge
bui Ildup dn cawier odomi trenszﬂingTha'limnes semhicomivetvri ovafemy during
d|e in other s i fi orms W t hout departing
serp PR "G afesae PRLRY ARuRBE s BEor ot he

illustrated enbodi nents shoul d be considered in al

respegls Héﬁt et ¢Bip HQ £

refer enceéb%n!iré e to ngpendtﬁgsﬁ#ilta{%edp ao%enable door, the
en@hamehMQngmngghﬂmgldé@nnprKmmnto i ndi cate the scope

of the invention. CLAIMS What is clained is: 1. A

carrier for traasportl ng sjlicon_sem conductor wafers

dur Pringe Redgd de ereiager iy A drashieiperit erd qff?@tortSH@ that the
carfief 4 1SRRI Bk RhchfhelViPhk fﬁﬂgé] l,pg contai ner

conprising an enclosure and an”dpenabl e door, the
encl osure having a top, lateral sides and a botton1 a

f | and#t saddlectrmre@hﬁeeuhg]ﬂerﬁmge tuithidcentaipesueh thaahatesd on the
end, effetor sucht t carrjer_can be lifted by
laieis FREHENSL 13 APPRGLE a6 Slosui e et the dapyef e enclodure whercby

dls‘cd?ﬁ&{ IR o dutech & Mlﬁﬁﬂfedt B rlﬁalﬁ%?}ﬁﬁ% feht ﬁ‘h@éﬁt# ht%ﬁween the

| oad on the flange 1s transferre a part
en@mlr@smdtéedbbuer than the top of the enclosure whereby
distortion of the enclosure is nmnimzed thus

mai nt ain seal grity between the enclosure
t he2door lrﬂg CaRE ag 5’:%“?1%4 nhelaig & inpyhich the Hange s lqcﬁted above the

top¥Hitededdiiutd. ange i s |ocated above the top of the
encI osure. 3. The carrier as clained in claiml1, in

which the lift saddle is operably connected to the
| at 8ral Fhedearridr zishelaﬁmﬂ asdlaéim Y.inTWRichahe ilgt s@klle is operably

cl ai in which the lifts saddl e further
connected to theqa’cerrﬁl 31des of the enclosure.

4. The carrier as claimed in claim 3, in which the lifts saddle further
comprises two straps, each strap being connected to one lateral side of the enclosure at two

different locations

5. The carrier as claimed in claim 1, in which the lift saddle is operably

connected to the bottom of the enclosure.

6. The carrier as claimed in claim 1, further comprising a U-shaped loop and a

U-shaped flange at a connection between the enclosure and the lift saddle.

7. The carrier as claimed in claim 1, in which the lift saddle further comprises

handles shaped to accommodate manual lifting of the carrier.



conprises two straps, each strap being connected to
one lateral side of the enclosure at two different
wo owaviaes 5. The carrier as clainmed in clai mBCT/U82004/035313
whigh the, |Lft. saddl.e | bl nnect.ed to the
bottom o h‘% Jé}lglf]c %l%lgjreg.sm Z:pa%?ﬁlé f%:{%l‘r{e?icg r %églg%l af trlr(g:j\edSl?tnOpemmy
conataedrolthefflangband a@ujileirail dgmeedUnshe ppdofl the pndddiire) the guide slot
U- shaped fl ange at % connection between the encl osure
and{he) sy rpif peing aranged sich gbifarrexcessivedoad igigpRited; ta the lift saddle
. , | . . .
via Sl (p Rully 01 Wocrhdch IR i G ptiEty BRRIE fading of the
lift emldié wpr&enfBde carrier as clainmed in claim1, further
conprising a guide slot operably connected to the
flange and a guide rail formed in the top of the

encl-osur®, meteody ey .(_-;nzgpi@im% dse@h eingpgrite ‘f’%ﬂilq Q%ﬁsp@ﬁng silicon
PR S5 S O 5 5y B G

wafeo mramsksib g @pgratides, r the | seahbeinp \beewems thevenclazadi agl die door, the
he Lift saddle i evented. 9. A nethod of. .
emf?a}%%vmgr?gtogel&rer s1ﬁf<fé§ and. @gvsmm’eth? F&H@Q&Pmpﬁ@ng iths steps of:

sem conductor wafers in a carrier having an encl osure
an r ' ' uct I Apr RGESSH
perarip cotfci 2 HREETN L 1 RN, R AERRCHARe stpoured to
intetface chathr 3 niakkine roplemsadr endhefficg sach dimt thatariad cai bketified by the

nd a otﬁom.the nmet hod conprising the steps of:
macg‘b%er‘élﬁl Befecting a flange to a lift saddle, the

flange being structured to interface with a machine

opes ARty € i

PRl BB R SUER o B orcMnfe it By 8 T0don the fange
is tcamefesetli toga tpag of fite sadalhe othet Mieanethel top usfeths uintdidat whereby
. the lo on the flange.is transferred.to a part .of the
st PhGHS GRFIERIe HA TR OOGT MARSSCiNG S5eh SncaGr Befyeen the
enclsSiehtlitRdsyr. the enclosure is mnimzed thus

mai ntai ning seal integrity between the encl osure and

the door. 10. The nethod as clained in claim?9,

furtther Tlmmetlwidrg ddimed tireplaoh 9, dadicr rgmpliging tieengep of locating

bove .t he top of. the enclosure. . The nmethod as
thegfd%g‘?@&“’ﬂpe Biokths nplgs¥Rer conprising the step of

operably connecting the |ift saddle to the |ateral
sidps Of T e8! 8 Wified in claim 9, further comprising the step of operably

connecting the lift saddle to the lateral sides of the enclosure.

12.  The method as claimed in claim 11, in which the lift saddle comprises two
straps and further comprising the step of connecting the each of the two straps to one

lateral side of the enclosure at two different locations.

13.  The method as claimed in claim 9, further comprising the step of operably

connecting the lift saddle to the bottom of the enclosure.

14.  The method as claimed in claim 9, further comprising the step of utilizing a
U-shaped loop and a U-shaped flange at a connection between the enclosure and the lift
saddle.



12. The nmethod as clainmed in claim, in which the lift
saddl e conprises two straps and further conprising the
war@p/oaRéTonnecti ng the each of the two strapsPC€DUSIE4/035313

| at e al i 3 different..
I ocg%'i on‘ghg%ﬂ&gﬁwg@ rr‘gltg %léegisz&j%%é%ﬁ %E\Agni Woe aﬁlr?\ Bﬂ saddle further
corfiprisel drandlesehipédtp tabeonshednte fmamer difling ofrthecdaimg idve further
lift saddl e to the. boftom of the enclosure. 14. The
corpR RN step|of PrABH I NG th ariet tHePIRGRe headley t he
step of utilizing a U-shaped | oop and a U shaped

fl ange a t t Nel.osur.e t he .
lift s ad‘cﬁ?%?’%g{bﬁ%%éﬂa%@?‘?g%x@@ & %f"vn@laﬁ e %ﬁ‘%?rfﬁ%g‘?eﬁ Gruprises a
guiddisih dphebly témmerdlte theiflahgs asdEPgiiSe $aih IONMRSISTRABE of the

0 acconmmpdate manual |ifting of the carrjer and ) )
enciQsrEch 8P EBiE | OPmEsngdhe slep Brariraginglthy spidetslaindiiae guide rail
I . . o . .
s Ein BT AR solflc ORI Bude o it
contapirfirel made @il guietebysixotssivp dvaaigyofahalift chdtle isprevented.
flange and a guide rail fornmed in the top of the

encl|l osure, and further conprising the step of )

arr bhgi ng t FETIGUI B8 drageporHag ¢ sHiCni demicondueior h Wafsg  during

I [ ' P . L f1 saddle via
Ser%lﬁ%@f:gﬁg%?et}ﬁ\é&g Es?%o%e?a&?ﬁ% t}jﬁg%%l% {éc rﬁ]ﬁ ‘gui de rail

wher eby excessive loading of the |ift saddle is

pr ey divine thpeling Anaiidri @npriding b RaPIOKire NghdS b idpeflable door, the

em conductor wafers during sem conduct or wafer
encgqsggggg;qggawpeyaggqlé}@g, bRt er conprising: a front

openi ng contai ner conprising an encl osure and an

ope el C - i t | at e .

o g o0 IEetadin? vRCS B Ge PR, B Aeciri Rl That e camier
can'tediftedéyahenatkide edhefiant for isertdeidgnatd t he carrier

can be lifted by the machine via the nmeans for

interfacing; and nmeans for interconnecting the nmeans

f ormpgiselpr HprRgNnesting theanerns dorr iatesfacingtth e enmdosupmsichrthat the

| e |. d f h |
loa% trbgle{rheta@%ﬁelt]% é&{ng%?%g rt{> ﬁae pgﬁ otq’ 87 %rtp ecgcggrg oztﬁ% :?t%(h of the

cont ai ner
contindrveheestn] distortéon of the endldstedistrhintimied tHu nidiftgins@adeal integrity
integrity between the enclosure and the door. 18. The
betwegn the Fnclesuse andidg dPer-cl ai m 17, in which the
interfacing nmeans is | ocated above the top of the

enc{ @ SUrPhe carrier as claimed in claim 17, in which the interfacing means is

located above the top of the enclosure.

19.  The carrier as claimed in claim 17, in which the interconnecting means is

operably connected to the lateral sides of the enclosure.

20.  The carrier as claimed in claim 19, in which the interconnecting means is

operably connected to each lateral side at two different locations on each lateral side.

21.  The carrier as claimed in claim 19, in which the interconnecting means is

operably connected to the bottom of the enclosure.

10



19. The carrier as clainmed in claim17, in which the

i nterconnecting neans i s operably connected to the
wo adoenal26si des of the enclosure. 20. The carriBCT/HS2004/035313

cl aj,med 4 ' ] i t.he.i ntercqnnectin .

rregir%é [ sf%péégrng%%slg%%ee%cﬁgaﬁ{}% @aé’fh “fhg?he&gl ! ?rﬁoé%ﬁftmg means
furthesOcathpiiises anéank ofoAtrhaal @raspimghtol adcefmhodtedgranddl it of the

carrier as claimed in claim19, in which the
CarTiSht er connecti ng neans is operably connected to the

bottom of the encl osure. 1022. The ca ier as clained

s "k arle BBl o 1, OE BB R B o prevening
exc@SiveNvakies &f thefsdtonnettingv@edis. t he carrier. 23. The

carrier as clainmed in claim19, further conprising

nmeans for preventing excessive | oading of the

i nt2%&r confhecedrngr acalagned i cirin Lariniwhichghe ngdane doi preventing

claim?23. in which the ans r preventi excessj ve . :
exofes el BeE shi0F BT 2B b lssBh Rl oo bR ARESR R A ice ra
fornidteinf thange ot eacindCtheadidd 961EM ths (%nm@ fal et dhiged such
encl osure, the guide slot and the guide rail being

thatif agrryeessiisciRad pnapnlieddn the difs saddle vigahe iflangp phe uide slot will

com&gghg%ﬁgﬁﬁﬁgd|e via the flange the guide slot wll
cont act e guide rail. 11
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