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SUBSTRATE CARRI ER Thi s application clains the benefit

of U. S. Provisional Application Serial No. 60/514, 040

filed Cctober 24, 2003, the sane being incorporated

herein by reference. Field O The Invention 5 This

invention relates to sem conductor wafer processing

equi prent, and nore paBUBSHRANRCARRIER con waf er

carriers used to protectively house a plurality of

sem Ccop: waf f i ng e .

o oo pftantf sBhis o bBKEWRES, PAVBHNIABIGEh seipt Mo

G/5 144 fileed Aciober 2H02003e themmué britgmeorpbramd hereindyyrrafeeice.

circuit involves a plurality of operations on wafers

of sem conduct or substrate 0 of the operations

may i ncl ude processing sk@%gmﬁgggﬁﬂgggg

phot ol i t hogr aphy, etching, exposure, as well as

| NS peThis Giventich tdatd fysedticddiactwaiafer pascessing Squitdd and more

forned . into ﬁ@e de%jred end product. Sonme of these .

RRSHTUATL AL Filigo Vater, FEBTRE dietralPe PToFcNelndhoysg anplurality of

NACRBINL0H Wi Gor’ flehhted aRHRET @FInE T Rmid¥Bd6tRf wile SR cessing

15 ogperations require a clean room environnent devoid

?Wﬂﬁﬁmﬁorne particul ates and other contami nants which

woul d seriously conprom se the quality of the end

product. Specialized .b % @gst andar d

waf er pods, have been Bﬂ%&e%ﬁg ngyg?gw e the

requi site contam nation-free storage environnent for

t he wBitemgnefastingool an dnegrated ghenipityolyss iarpjuraliyr of operations on

oo R, bt St Bt Y ol it s

fush ag peotolithegrephyOrtbling,\eapesunm as wéll svinspeitiveraddesting afthe wafer
t nj I F)e.pod al e.

R Pele MR e lne AL BEEwol SRR RS, FeblghGipvorve

amemyed siatkeiabhandlispand pooessile peingd irolgptio rend-effectasz &afy of these

) nl y assi.gned S...pat ent _application
Pl B RS BB g R Bl i oter
dontaednaigd whiti woiltldSZriowsbveoptomikiathe ghlity 6f tBd Bhd8duct.

('008), 25 as well as U S. patent application entitled

sul'y Spsilisgcolisight, Soh s Tierd whi pody aye been developed to
woeide ahe reqfisite caniminBgursirée sfordgaVevirb@adnt 86 the wafers during
exe Ii%¥i ng such.a FOUP. The ﬁige(;ific tion_ of_ these |

ERSIT El PEGESSRE. Foh S5PpBlEat el RereeUBjed Sags FQUPS) provide a
profeeie) GRaled; Obontdhifkitfonl fleet BRC16s8R0 GorOthe2QQfefIM affler versions of

srmLIer,uangF pods havc}e] heen utilized to provide a
ORRETS uheds ReRFare Mechanicad nterfpse(RMIEY pads parsdsopbriysed for

1abelis efemitbndudter Walers 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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Nos. 4,532,970 and 4,534,389. As discussed in the '008
patent, such SMF pods typically utilize a

transparent box-shaped shell with a | ower door frane

or flange defining an open 5 bottom and a | atchabl e

door. The door frane clanps onto processing equi pment

and dfor gadars onthe reagp pH2Msmimnand sgual lsn M [Faprdls thiee beenantilized to

é%iﬁf?%ﬂeaﬁlgg ed ﬁ?é&%aﬁxﬂgmo%%a;?ﬁ& bP eshfls are shown in U.S. Pat

aneous ower e ownwar romt
Nos 852,870 ambesza 389. ssricusedisrtho 008 patedt, pu@:m pagls typlcally

il B BRETR el RES <UPRE Hier BRI orieis B open

étioln e £ tatchiable Idower Tk ddok hrratnhe:lmﬂs 6it0 rprddesdifg equipment and a

o G ihegtofHunb ATt e e NELbod, Sagk CTotizBRe pPeh bottom

A1 dingltgiettishe Corired t dowWSRANY - frddht Fhet REciRdienh @éaletdh Processing
| arger and heavi er, wafers, specifically the 300

SRXFaRrEent i $3id PRogGesing PAVIRTRNG| AR yrtedloH %&Ff‘érpgﬂﬁ%“@ on the top -

fvatyRsids of thbahviak @6& dBSndl daéZRith Ja{f&l is loRRRR \ﬁﬂa ﬁ@ %d door
for insertion and renoval of the wafers as o

13 BEeTSHYE B Broceting s1ig verfern s Ik Radutby Vel PE fhe Wi waters would be
dﬁé‘éﬂir 6n thEIBoRPihe SBARLIndARRLL the | oad of the

waf ers, rather a contalner portion which includes a
cl ear pI astic (such as pol %;car bonate) shell and other
nenbeWﬁhﬂt?rad%PépﬁﬂlpllﬁigeTtahé oaxies veafers) specificalyrthe 30Qmm wafers,

tﬁé‘rtfah ot 1919 E‘drrhgclf bR Gavel beda§o fhat they now utilize a front

eret etone) carry th oad of the
gcﬂ@m foir nleaertm ranil gergovah ef the seafetsyasanpposedde f badtem door that

B B B o RRE " b YR oA of e vt

et € orrdaingrgrortivafveieh inslidesiacclek péastic Gubly as polgcarbonate) shell and

cﬁﬁ%hﬁ%egg forcm(i%&oer:ﬁ[mnl% {he v}a eg% %%gd%g.hﬁlga Il%gp Pa&ﬁc %csglplqe(%atmg plastic
(patheat pcﬂy&thwbthﬁhetnmay c@.ﬁylsﬁ &ia&tdfbthelxeﬁ"elrsl cSulhs cdiddige Sportions

ARy risTegte Hofy il omon-Phasrran ] ireebis, dipoause cloctrostatic
diﬁihbl(gas tanl Hﬁﬁagepﬁﬂ nift iéﬁﬁ@inﬂﬂtﬁéﬁ‘eﬁlem (s@ﬁE'@leo&ﬁEity is a continuing

Car E‘E]’Efﬁ'f‘é ap gpgqssﬂgg oS {%,a%t ang,g rél%?ﬂérfngqr agyusulgh generation

ompaeﬁtﬁm mmm iy eshRr Balic RIGERS &isﬁ&r@ﬁultﬁéf%erfﬁfe typically
r epeat

exanpl e, nodul e y need, to edly and with

’B‘?"é‘g th FROVEHPP o HisEPTHiIF P g ﬂSe vifdi gagoon filled
RNGREEShdrb o YPEEK Pahd ipdBrerboiiate @Cie of t he nodul e,

opens the door, and with the necessary anount of

precision grasps and renoves specific horizontally
ar r afpBrctadards for suche mogples requinst thﬂhéh%ncr?@lmlbe aneple of

1ht@ﬁ'a(‘ﬂ@é QAith éﬁ%a@?%&sﬂgteahlﬂnkﬁe Fode 6, Wtﬂﬁﬁioﬁ er f necd to

loartl cul ar and orientatio
YFEFaEPﬁ Yeaed evitirecisien g nthrrarebatischanglies maens vehiethenshgas “the door

dih@e Font 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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wafers will not be | ocated and damaged during the

robotic withdrawal and insertion of said wafers.
Additionally, due to the high susceptibility of wafers

to contam nation by particles, noisture or other

contami nants it is ideal to have a m nimal nunber of
wefers nwillatot da decpted sind sdamagadoduring thetrebotisr wishdrawiel and insertion of

Pat hs or breaks in the plastic between the

interior and exterior of the pod such as for fasteners

or at the junction of separate conponent parts of the
modul Asdditionally dbetothohigh dysceptibilifyfof medars tocwbntatriimation by lpsrticles,

..openi in.the u tween the | | or .

B O Lolntfep O &, eal R MR P S o Balential entry
patlistth erenintesior dfibe mudide. aPathanyr brealatih olfe plasticlbetwred thefinterior and

talljc fasteners, or other metal parts.are highly 1
s of BB bt ChrGRi or Soitf it} pf EpGalh dbbénatl pars of
he mﬁc_ﬂmleirs o M:L@bidé@,bagﬂg ifSregonad, ahég bica'gsgéw bmFdﬁ@f dihn#e module
arti cul at es en ru e . scra . se 0
dhe,pterior anchexfeEioRare serlRebaich gk By FlapiBmAge sghls- Furthermore, the
6B RinfdocaliddSin thd ol SE MétalllcARSRAEE JTOSIHECela Uity aftJhighly
netal _fasteners or other netal parts are t

b .
WsTigkly. in SeriRORAYRIGT waten st R GAPRlaISTYy etallicmansgonerte highly

NfaB g S hBfest Whdn RS PER Hed nﬁ%ﬁﬁg,eof A& with fasteners
several different conponents 15 including netallic

ures iach mppingaandsorapingh ot Bientse ofdraasposhiefyes Bquisipg metal
RseRbb Jitkr ARYE pts ¢ BHelaGoRRA! Such HONRYHave 4 P&HES gro%md from

i nconsi stencies in nolding plastic parts, asspnbly 0
he cralen skelves toathesequinment toterfaes tarosghe seyess), difgrent gemponents
ﬁ&ﬁ&ngﬁﬁ&!ﬂfc Jfo%WQ{een parts and the stacking of the

tol erances of each individual part |leading to

undesirabl e variations in critical dinensions. 20

Addi tTypivally,ysucia chitaiders at taosiogtadoby hesetmbjing feverad plastic parts.

FRONBLTEE PRRUEa T PRl bl Whsp AR s o
lead to mupoosistermses] suchhas opemecokcks tbhvele aparte randothe adtasking, of the
c. end- ef f ec.

* GRS it et ne e R € o B SRRt fhsions.

Additiealy,si iadkeastachad td ehettop ofidhd contaihid? @reviddsaksimeansltd lift and
t he handl e .does pot, di,stribute t | oad .quer a |l arger
SPEtRe cRRes This pévale e b Beed i mmba g o e case of
thé _héﬂv}'eﬂc?ntbiﬁeﬂs,oﬁﬁbﬂed &6 Wiy ﬁﬂTqCBB%F |rolﬁﬁi®&llqlﬂfbﬂbctbﬁ eIInI either case,
ints of attac nt of the andle.to the t wal | .
Bt Riabe SRthe hrble hiligss Fasees e igy wed Rgthe enclosure, 1f
thé hand1s doeuhét distkibge ahe URHO6VERtd Qidgd¥DEeEn Of thept Will, the stress
¥aL£ mthP glstorts the di nensions of the openlaf on
ipfbution 3 ikedy tnebedpealired oitst g e alisraenqar therpiteal giaplment of the
Hahle td BRtoRAN DRAHIAG oh tid Biesd Profild) theXesdltid) strains could cause a
QOUP/ FOSB seal and a breach of the seal ed encl osure,
rmation 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

FOUFP/FOSB seal and a breach of the sealed enclosure,
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3 Summary OF The I nvention One of the primary purposes
of a FOUPFFOUS is to provide a protective,

contam nant-free, sealed enclosure for the wafer
cassettes contai ning the senm conductor wafers.

Addi tionally, as described above, industry standards

require the container Mm accurately

and repeatedly interfacing with external materi al

o 75 S, OB, D0 R o e

cbﬂa:ﬁﬁﬁﬁﬂﬂﬁée, Waleh(hﬁblﬁhire afoh thzowifee caedlce (itontammg the semiconductor
nections that are ess mai nt n|n

s pAdRCEALees drgioed Ve Pl Sip Fuite Bigoccithiner to be

BBl 5 bSuuratdhe ah@&&@atedlmﬁeﬁfwmg it b)ététﬁalamﬁleﬂﬂﬂ Bandling and

nmonol i t hi ¢ shel | an oapos

PERSETSHIE SRAIPmeniy Iélaxzﬂvammrb th?p%%‘é?@”@‘%aﬁ Fsegh {0 Bf'pEmSH@md from one
1&af6it td Andth& SlitPul bHAGKingNHe QRAIRS Bffercdrb@iodl N arS essential to
cotermnous with the top, bottom and back walls. On
wpinainisg fhamotesiyedistfroe prdropment widke hesBAPHES: t he
shell conprises a substantially enclosed, seal ed wafer
cont Q‘hg F‘{stanlf i@ entiBe utBlsa fﬁ#ﬁ@ﬁog{ohoﬁfﬁlgosﬁéﬁwﬂﬁg%}y\ﬁﬁl SanQpposed
the s e provide h structures defi ning
botterarwalk @ haelawsll mp@itbowﬁvhfeommailwérmtr@ceb@ a door and opposed
C
B Eephisbl F1h "o, BUBEE 38U Bk RalfOh BBy of the door
into dlfechrorg dpemga thersbelt ornprses b suhstantinly ¢nciased, nealedopeser mtamer
el ati anshi cohducti v |
7l B e bt R Y o L g Gl Piak Wit dructres
deﬁlmhglmtafae nitaghtoudilowi the canirandar)tu e fnltafmgeﬂ with agtermshprocessing
the top wall ..of e contaj ner nter
PSSR o B apd-aErY for FHer et Aol Bl S RRe Hhbedhgens e
baflorhr ®alb dorih suppdried nefaaionstdp fteld’t Wr eorsindtived phate s@ﬂ:hofn turn is
% i nstant in entlﬁg is the robotic flange, although
B Erﬁf‘t YSAOeEEC (5 BTPHE- cont ai ner and forming an

interface via V\,hl ch the robotic end-effector lifts

]E Ihe WaliRE plﬁ“d?rahd:bﬁtﬁigrrs hidhigh aﬁlﬁzfegqr ﬂbB@hoﬁﬁﬁi@é Iamﬁhleﬁhf the htop wall
ange i.s not gi attached to t of .t e

o ghg SPmiaper wgfae%wn%/ e TR9HH tNE- eFfF%fH@ m%?ﬁwﬁ%ﬁ‘?é?ﬁ‘

tRhsRrt dr'tlfahsf&-aﬂ tHafire didCadvahiaps OGE nstamit ﬁﬂemfdnse the @bbadic ﬂange

aﬁ)talr of stra s, each strap Is fixedly attached to

Beveh dpoatsdns 1gp of Fis cpBERAran | BrgeATdiagreye a‘rhbﬂ'gl%s robotic
ch@leBtRbr N the Rbfel BSUAREL & H BfeferfAdMbodinichP tHRdnge is not rigidly

plurality of strap engagenent nenbers configured t

aepdhag o iettep welb pf %ﬁ@%ﬁnwg Snsirgdy the m@@gaaggeo:ﬁ atqqglponent ofa
ﬂfaéaﬁa@' Tﬁ 26 smhé i$ c&{lﬁ)ﬁgﬁe&"a%ﬁﬁb? Gikaps Bk st s ﬁiaeabt fifiched to

ont e robotic IS trans erred VI a
aslaﬁe@psldepﬁﬂnch@bquatfbn@ﬁ ag d@pmlmg @fatqr&ﬂewalb@wlawmmer Each

EP;B rﬁagﬂﬁaﬁg' £PERYC UnBadelifint AdnbRdUSagbS 07 thige with
oY the top s Ilovvatﬁﬁangé g"% £

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/FQOSB seal burping,
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In an alternate enbodi nent, the container is provided

with a wafer support columm which has an overnol ded

conductive artery array to dissipate static charges.

Conductive tabs electrically connected to the

condue e gléernate gmpogiment, thtecofitaer tstproddaewitif a wafsr support column
[ .ner I . the bottom o e .

808 B oveiiBlaba Bndifie A% AR bfptpbl Do ShalpHE gongucive

talrsaetl gctritially cOmmmeted de khel candurctive sitahe pwatulde fomh theiside of the container

trical-conpection with a.su rt .bracket on.the .
SUEE VTR aRIBT Rttt it fhose i Lo atolve sde b
eotgaijentah caenlxeraMdiddwall sadpiposléctridal a@ﬁ%tiontvltfﬁlﬂq & bWppprt bracket
and the rgbotjc-flange conprise an electrica .

e 08 ol P bt S REo e TR clct P eSRewen RomH gk & support

tedckey (el frap dddheRsBoticFRESE Sdrigtibe Gl didi®idally oSBYHNEE to the

ciL‘))r%)\él,de with at 10 | east two spaced apart "U' shaped
PSSP ®yured to snap-fit into correspondi ng, spaced
apart, "U' shaped hoops on the shell. On engaging the

"U' s ansker dikenatd EdibddiBent Ubach SHEP BE tHAARRS:ddINS pRiviRB Swith at

forma graspable |oop handl e betvieen the two hogps._

leafetruowaeadsapast i ashaped des ermfigencd [t sadpriy into cofresponding, spaced

HROL A NBEpeBhbsis Qﬁﬁﬁréh?l 1 Q@h ggaﬁiﬁg % ayh E%c&%bglv@th the "U”
IS a perspective view of a contarnér of the’Instant

shinpd Heorsnthe stappfoms agrespablploep hewdly besweafthatveoimops. nBhe loop is
atid @ &Eﬁ&sﬁ@ffﬁﬁ?&ﬁ Laigxenpl i fying di sengaged

SI i?t-sgdcl e. Fl SH% %&gh“g%r spective view of a

contai ner of the instant invention exenplifying a
lift-saddl e i n engagBreiPesmiiptipntfeTHePragingped | oops on

the side wall of the container. 20 FIG 4 is a

pers tyi. ' h ont ai ner.and 1 he. saddl e

i son s dh SpFsRER e Po B RlEbr & nglagfipion
perspective view of the container FIG 6 exenplifies

waf eFIG Ubisoa berspdctingi sich ¢f a donteind oFithkein¥taiVingdidioh RYemplifying

dtshx? aI fiz%lt-s%fcgl e strap engaged with the side wall of

i 1%8 ‘ner. FIG 8 is a side view of an exanple

of a conductive tab on the side wall of the container

5 FIG. 3 is a perspective view of a container of the instant invention exemplifying a

lifi-saddle in engagement with the "U" shaped loops on the side wall of the container.

FIG. 4 is a perspective view of the container und 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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Detail ed Specification Referring to FIGS. 1, 2, 3, 4
and 5 a contai ner nodule for wafers generally
designated with the nunmeral 20 is principally
conprised of a container portion 25 and a lift-saddle
30. 5 The container portion 25 is conprised
principally of a shell 5@eailedlSpbadficatiohop wall 55, a
bottomwal |l 60, an open front side 70, a Ieft si de

wal | and t .si.de wall. 76 hoth wi
{71 o KPR Yo SRl 7 cord s & 6MRGR BN for waters generlly
chﬂsgpzﬁd:l {vtthpﬂie hmand 260s pexdieilig cdghpasEdVEETaldonitained BbARE 25 and a

%@d% The sidewalls are conti nuous and solid.
9 and 2 show t he open interior 36 of the

container wth a plurality of wafer retainers 38 10
axi alny c@hfa@r%?@rtidﬂ @isdcoﬁ'%@cd Bﬁlﬁ:‘iﬁaﬁg -of -Erkﬁel\l\@f)%hxch has a top
retainers are | exi bl e teet are

Bl P siboftent wakh boen C}ﬂcﬁﬂoileIdfFT’Qaa left gide zvyaH é’ph @t@ rght side wall
TORSH Giih VI fRLAAIE 128Vl a#i%%%?% a"@‘eﬁhaﬁt@d h ps 78 aud 80

supported. In a preferred enb t he conduct
Prentmg oatw ardlyefiem epdhosdd yalyr &mﬂéﬂvaaﬁ drej conigisouy mrsohd FIGS.

Waddy ke end %eﬁrlﬁéﬁ& 54 ff_ﬁﬁrte Léb] lh@glil 9%%51!&2%; %v&fer retainers 38

Kinematic co
iy rrengerck inj Sﬁljl tfplea MQG'IOI 10hs h@fm rétaingis @e fdrméhe ﬂex1ble teeth 44

I
ARk i Ll ARG P S Med Yo
feojainera? Hds s@fportad dn paprefesyed cadbodiprent, , thé onmgluttisdi ylate 56 is
[ ' 5 ps.0f ect i ut war d f
SUlR) B Sl ST S A bRl e o
kinentakie cpipding. of the side walls 74 and 76, each guide
rail being adapted to be slidably 20 received within

guid sI ts 5,0f the roboti.c.. lft e 110 h

ou o JR-Secithe 3§ iarties o RBORS g ety 4 S owa 1 104 The

rohmmﬂiﬂﬁlgl’flﬁl@ Ha®© b Iaterdlicligdsng 2fa’n@ﬂ gir bf @iﬁbéﬂd%@tﬂﬁ%ﬂitd"gls The
ails mheg?nnved in a djrection

nd
FHORE (HE coHpPiarT Da% SRR sHepis ReRe IOnEBBURH guids ol 125

1:|r¢3édtiln§ Quiiwrard Gond e téPWhID S S ard Qeﬂﬁrall? exteRisE Aok a Bf&‘é’ctxon parallel
125. Straps 120 depend fromeach | ate

i de ra al
RS0 fog HGe e AR i gah 800 Ealcbpias pdgpioto Hesslidably
rideiéd etlin? Buivik biBtsalt1 5@ ARlroBAR lifkhg ﬁi@@@@o Firhe dfk rails 125 have

aa&pted to_be renovably received insid
fumgtions(ip cansgipiadhg @b@thl?ﬁ}ns)ﬂmwa@wm disengaging the guide

el Jvheymé‘@éh #Pa ‘Eﬁre&tnﬁ SftRLAl aﬁhﬁravr?ag frdn{‘tlﬁ tB{) AT E€0ut aliow the
enbodi nent, exe ied in FIGS
TRoe thifling ﬂ&ﬁ@%l{@to QU eloag tthe iengfércffatbe gwric mall; 128bo¥traps 120

d@ﬁb‘iﬁd?fofmeé‘d&f 1kl Gl RID GRS BoblollE ﬂ&?%%t ﬁbn%raclji %&i&elzo is provided

lifted for transport or trans
Wibnehilesst one UL rﬁhapfrdambeﬂ%aﬂsigefsd atOfbfra'emo@bd{sctre@rved inside

cbﬁ&pgﬂid b@f" fsﬁapLeh Zlm%el 70?59'&:301‘( bl w)[aﬁ}ftl Q]?d Pﬁoéilh'réj%%tatiner 25,

the weight o ntai ner as

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 lified
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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inertial |oads caused when the container is

accel erated or decelerated during transport or 6
transfer. In the preferred enbodi nent, the guide slots

115 and the lift-saddle 30 are configured such that

if the "U' shaped ribs on the strap are in engagenent
tatskert hia the qrefespb aubodjmets, tlehapde slotopss ami thedifbsagdle 30 are

Il s 74 6 t-he contai,ner. 25, .the load indu
StngRrel uBf e o MO FRR0 Ao 62l Grs B Som S hen the
tdreespdndans I 2haped lodys chlfie Hds haet sidy7Gofthe bimeindd @S, the load

' shaped | n.the side wall of .the containe The ..,
ReRR st on 6 rRPuS en 6 B, A oel: T 1TBgRg 70, e U
ﬂﬂﬁfﬂ h?-ggd ?ﬁcﬁlthaC‘t_I_“ \ghﬁﬁ&d dp dnictﬁé sid@ walof }:Hé&:oﬁtiairﬂﬁ_ The guide slot
s or.a e range of structural .deflectiaon ,
LY a8 aremionre b b ey o eviers i codtau g e 1270F the guide
ek 1125 toPR Al rhige '¥RELEtGral UeMBBonst d¥emb ir&ﬁ)tilazfﬁngé? HdWWer, on
into frictional contact with the guide slot 115 and ]
eAretsiis Aeflpetivaof therebalis fiaass, é‘%‘r‘dmﬁdzgfio £prae it fipdionep gontact with
e ghide 3RO NLindRLGESY Froekne BROAIVEBSingSR ek stlap@20120 Of
the lift-saddle 1s provided wth at |east tw spaced
apart_"U' shaped ribs 130 configured to snap-fit into )
cor r espaatiengrefersd awberlinmpatr each swrp EX9qfdh litsqsigleiyprogided with
e S0 Rl ol L Sl e R0 R0 blhp i o HpARRnaing
spiagisl apartl S'U"tshaped tloaps 3 70 on wheecontpings pidh walls.0Op ehgagitigeboth "U"

AR, Lt o000 o sy PRI W44 18 e o
gresfablerleep mamgdlsdietvensn theftwi Repps suitabie fonmanitablifting pHifhe eontainer as
é’f:?m}nﬁ? Fé'vli &%d_,.vm th a wafer support colum 38 as

[

exenp red Tn FIG 6. This support colum has an
over nol ded conductive artery array 260 to dissipate
st at i & tinhhprgfesred Embodimentud theingenfidh), the Coffaimdr @6 iy proeiidéd/with a

connected to the,conductive arte protyude fromthe
SFIE BpPT eolap 2F sy Sorpaliisd | (G061 THE FUPBR (chlbmn has an
mnholﬁf@f:oﬁdh_etg@:%ﬁe%i ﬂ?ggéﬁih@?ﬁsig&e @ﬁa%ié easdesO hlmlndltctive tlabs 270,
nducti ye side ta rotrudi ng fromeach |atera _
@30633%?41? cBEoEd T e repRAYcfive feeY PRtrud o e Rt sqptainer
she ae Gleil @8 fro the Botiddh oA P&Haihe0 Fl‘h@l’ﬁ i ﬂgee?%f 64 ddRductive side tab
aped, | 0g

f ch that aon en%%genent,of a"uU s ) Fﬁ wWth a .
'PIORHfHEE Farh et piver! sideapsell n exemplifedaingFOn &, andin electrical
SoRRsbichiwith & 0DOkhgrfiIa0eh tHeOhidB Wil ShAChAL siPblgigement of a "U"
onductive path to the conductive plate 56 effectively
gPmyyth iy U" skaned gbioa thasapdhesifap ang thepopdstive robotic-flange

A i dRfricdly cdiiBctVeaRaMo thOVERLEAR PIRY 5HAEIRNAY i ffnliftg any
ot her specific forns wthout departing fromthe™
gaisrohatse Aptdypn thecarppinesdf, therefore, the illustrated
enbodi nents should be considered in all respects as

it |O| tjﬁltelfe%jss\éﬁt R0hBR mdy b enlblied & ofh&l HEARE ol ivﬂ&oﬁ%ﬁaﬂmg
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.




appended clains rather than the foregoing description

to indicate the scope of the 30 invention. 7 What is

claimed is: 1. Acarrier for transporting

sem conductor wafers, the carrier conprising: a

contai ner portion conprising a top, a bottom |atera

Vohaléssclavidel isi dewal | s, and a back wal |l defining an

encl osure cl osed except for an open front, the

contai ner portion configured for supporting the

1WA fcafrfer Fdtias sptiiangd semicdnbh@hapsrers| thb tarsietednepriving:

robotic flange extendi ng over the top of,%%e. oqgﬁiger d

por t PEARAIRET ROTHRheATHYISHBAHOP HPW gk LR F458 W Wagy, and a
| ! ' t ROt pbRidn

R T e A R S R kg

cprefiguraf fos supppeing teae ifessthosipoitallsi;ng a plurality of

. ' t t . [ .
he S LsPRR b AR RS SR i oy 5B bFng bomtainer
p&ll‘ﬁilgﬁ@ﬁmlbncbﬁgﬂdﬁm gll,e skiae hfh thasbraminergport$dm with ?me?]botic flange
sel ectively engagable with a s at e _one t he. str
l@ﬁ@ﬁéé?f@ﬁ{‘gb"ﬁ)é’% %%t confager H‘Plitlge,htﬁg ﬁé ngf(gq:]glﬁ@glqgi aRair of s&8ps,
eafdehf haifs & Bﬁ?a_tﬂty of paRQEphA e RakdsSthekideRslls of the

enclosure ~portion, wherein the U-shaped saddle with
corftenergivationchavingrryeuialityaftstrap eflagegment beackets caeh fapleningop

b ; ; . L
BRSNS LGP Ui s
attachnisd Ershhmddifngddie ahé eobsticl Gumdd te tief siddvenlls ofitheienepsure

B SR o s PR B SR B R e

1PUrbbRBm of the aBtafRF Pérﬁbn @@ch%ﬁilﬂﬁ_d% dfth&titaThér.pottibn by the
which the pair of straps of the Iift saddle are

raboti¢ flgugeevilldmnpleniopdiog ihtip sidewall neldbneridaibe Prgtingdpther than
ol e g 0 e AR e i

and ro
fl ange have a guide and the container portion

npri ses uide rail formed.in the top, .the. gui
2 e s Potlipd il 1o R s e ah B og e et are
cotifiplrdd8 haRil/shihtino Atk ok e M&]dapﬂﬂin:g%fth%ﬁﬂi_ﬁeﬁd to
the U-shaped Iift saddle and robotic flange via the

flange, that the U shaped saddle and robotic flange

B.Wf'ﬂelcaﬁ'ﬂ:? Q?cgla s glﬂyiaﬂﬁ 1! @i‘n%re pttl(# ﬂﬁ%l%gd%délla 9hd fdfBotic flange have

transte 0O the to e contail ner portion
a iide elal/the xomsinenvmrtiaacinngised a giide tiilsfoapetinthé topsthd ghide rail

and ,raopoti.c flan t.hrough the ra tending do .
repgedingBo fifesip A5 e b ecd o ik DRBaVRe i Ra R kg i
appied td At €0&Hap¥d M sAdRld AnanshAictfiaige Sialth€Bahge, that the U-shaped

sem conductor wafers in_a carrier having an enclosu&ﬁngu)

sagiflicignd rebogip flapgrowilpgagedhe gaide raibal rtlilen@,lide slot to transfer lo

the top of the container portion whereby excessive loading of the U-shaped lift saddle and
robotic flange through the straps extending down the sidewalls is prevented.

4, A method of maintaining seal integrity while transporting silicon semiconductor
wafers in a carrier having an enclosure with a front opening and a door during

semiconductor wafer processing operations, the seal being between the enclosure and the



sem conduct or waf er processing operations, the sea

bei ng between the encl osure and the 8 door, the

encl osure having a top, a pair of opposing |latera

sides and a bottom the nethod conprising the steps

of : operably connecting a flange to a lift saddle, the

f | an geondierayclosyradavingd tapoa phinpkernesiag hiterl sidesandhp hettom, the

r such that the carrier -can be

éﬁg}rﬁ{}% tﬁg thg%h?ne via the flange; operably

c o n n eptmbﬂg cbim&:ctmg & flamedb e lidindddleabt flandelbeimgestrhctuedah

t he . latera s of .the encl osure, at.a
“ar:rff?cglw' 3%% zAp e Bn Sie i b G HrSpEhaF by the
nficH@e atheBbnget | gi dl 'y attaching the lift saddle and
robotic flange to the top of the encl osure whereby

di st 6Perplly comneehies g élﬁcﬁg@fil@ amtérqbpm Aangedo grrbet ﬂ}ed?i‘ér qfdateral

SR ELBASR 5 45k AREL iy EMGED Lo 0, b o

rigidly ateaching iy lu& Baiglet dnd relictip fahge wrtbe tiplof thmn}memtiwigreby
e.lift,saddl e and.r.obot.c ,fl.an o the.enclo
dstoFork Ot b RSB R PR oot IR oS s Seat ifegrity
beoepd igicagotire asd ®pdo®f providing the Iift saddle
wi th handl es shaped to accommodate manual lifting of
the carrier and manually |ifting the carrier by
5 IFRSRERSd waalﬁéa% E8im 4, futth& C%prheﬁ AR SR TEHoVdbly
claim4, further conprising the ste%s of prOV|d|ng a
copwieeting the bift shddle aral fobétia flepgs dadie endogire.obot i ¢ f 1 ange;
providing a guide rail in the top of the enclosure,
and arranging the guide slot and the guide rail such

61 TiRtmethod/as dlaigied S eleed arthdreamhpiising Bl sit@d ol protvliing thé lift

S dL vig the flange the guide s|lot wl|| contact, the
Sﬂ&ﬁ@ Bandles shapsd {e.dacpmmodals aranyah dtipgiet the garger andgnanually

liftiRE Eﬁ@éarﬂ@qgeé?% ﬁﬁ(‘tﬁéﬁdn\‘lf?esl oading of the lift saddle
e

I S prevent carrier for transporting silicon
sem conduct or mafers during sem conduct or wafer

essi carrier. c i Si : front.
7 COETRIROLE, PRREl iyt in0g oo Bhing BURea® ahifoyfind #lice
sl@tpﬁ ekl feingl @zﬁlﬂ]e ztnheobcﬂiamaﬁgu ipeovidivg AguRletrsipin thatoprofithe

ns for interfacin i

d bot t Wit h, .
%b&ﬁ%n%%@sgﬂa@g eciides g dre suidrrathsughst Rat ey grepssive
lohPRAbbKed th ANIBH @sﬂﬂ]é Vif tHeTnga g4l gﬁl(ﬁ%tot Wil boteict e gsdedil

to the top of the container suchi that the carriefr can
trapsfernirg leeding ta the tapeaf thavarméravhenebyrepagssive drading of the lift saddle

is pRAVERLRC! nO;

8. A carrier for transporting silicon semiconductor wafers during semiconductor wafer
processing operations, the carrier comprising:

a front opening container comprising an enclosure and an openable door, the
enclosure having a top, lateral sides and a bottom;

means for interfacing with a machine operated end effector, the means including a
robotic flange and lifting saddle not rigidly attached to the top of the container such that

the carrier can be lifted by the machine via the means for interfacing;



9 and neans for interconnecting the neans for

interfacing to the enclosure such that the | oad on

the flange is transferred to a part of the enclosure

other than the top of the container whereby

distortion of the enclosure is mnimzed thus

mai nhed micAg femterddmheagmigttlye mbeats ierentetfhaing tcthe soulesuanshch that

as cI imed in c

i ioafOF e e Frabsthis o atena Mefbiostre Q5B Bef e B ghtne
c@ﬁtaﬁlsxe\vﬁéi%ﬁﬁbtbﬂmnfb@ the UREloSBE fid BiniREzed thak MRehthiRingls8al ihtegrity

, in which the interconnecting means is operably
b@%‘f?ﬁ'é@leé?écbﬁ)uf?ﬁ@'lhﬁﬂé@fal sides of the enclosure. 11.
The carrier as clained in claim10, in which the
i nterconnecting neans is operably connected to each
9l "ﬁlueecraaﬂiersw.is dirira¢d inwtaindi8 frewkinh tHedo@tfaodng mesnsdstivated above the
tIacg f.lde 12. The carrier as clainmed in claim 10,
P R PHE i nt erconnecting neans further conprises
neans for manual grasping to acconmopdate manua
[ifting of the carrier. 13. The carrier as clained Ieﬂ:)ly

10 ThepAtTisT as claimednn elgip 8i By cthibs e anepling MRS g oPer

c&ﬁm%@é&tovtﬁe ldté}éldgx&go@fh te‘ﬂ@lobLPEer connecting nmeans. 14.
The carrier as cl alrre in claim13, in which the neans

for preventing excessive Ioadlng conprises a guide

1 oBRRE AP RARDERLS o R ok (b6 BRSC AR AU diRlbly

camectedie @bl theerﬁla;nde dheva glf&fdnartgetdorﬁmh:actmlateral fidan
excessive |load is applied to the lift saddle via the

flange the guide slot will contact the guide rail. 10
12. The carrier as claimed in claim 10, in which the interconnecting means further

comprises means for manual grasping to accommodate manual lifting of the carrier.

13. The carrier as claimed in claim 10, further comprising means for preventing excessive

loading of the interconnecting means.

14. The carrier as claimed in claim 13, in which the means for preventing excessive
loading comprises a guide slot operably connected to the flange and a guide rail formed
in the top of the enclosure, the guide slot and the guide rail being arranged such that if an
excessive load is applied to the lift saddle via the flange the guide slot will contact the

guide rail,

10



