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BELT CONVEYOR FOR USE W TH SEM CONDUCTOR CONTAI NERS
I nventors: Anthony C. Bonora Roger G Hi ne M chael
wénal7akss@h ai m of Priority This application cl aPas/US2006/026978
priority under 35 U S. C 19(e) to U. S. Provisional
Pat ent Application No. 60/698,124, entitled "Belt
Conveyor for use with Sem conductor Conveyors," which
was filed with the U S. Patent & Trademark O fice on
JulFELE CQRO0BY OB FORWSE WITH SEMICODBIEEERR GONTEAINERS
entirely by reference herein. Field of the Invention:
The present invention génemddrky conprises a conveyor
system More specifically, the present invention
conprises a belt convgyidnvYHdaotd or novi ng
sem conduct or contai ners tyhr ough a fabrication
facility. Background oRethes lyention There are
several ways that sem conductor wafer containers are
transported in a senm ganguGtaLkabrication facility
("fab"). A systemfor transpor%l ng a container is
often referred to as an Autonmated Material Transport
System ("AVHS") or sinply as a nmaterial transport

Clain® em, A material transport systemmy refer to a
——ﬁlﬁb@ﬂ‘g}ﬂall of the overall system A fab may use only
one.type of A t hy oughout _t f t here_may  be
di e aﬁqrpg!él’g&fprmmP réé&f%n(ﬁ %A}‘g@tﬁgﬁ- Bravisionah Patent

: j re t t@at i 4nc i
glREe 0 (O o, ChbAeronin CoRRRDE L0} 08 LBt

Conveyms,diwhéch wss filed withéend.S Patespér TrademankcDifims ca Jubyi 11, 2005,
ui.ded vehicle. . or -an aut omat ed gui ded vehicl e
and v irisfied it 5 Ssfly S TeftheABEER o ng Revs or

X Aﬁs reﬂuj re managi ng enpty vehicles to arrange their

Field CIOLsj t es where containers are to be picked up.
Waiting for the arrival of such vehicles causes AVHS,
delThgyRsCSERHINVRRIGRaSANGEANY rROMTISeS & CUBISY e &St e ase specifically,

. | | 3
e EESLESRBONSFATREEN by Yot WA Toe AR, SBGhcc
contaifreanthmargh a(fabiidatieon $dodliy Conveyor systens are nore
efficient at noving containers within a fab w t hout
Backg@ound of the Invemtiom nunber of , vehicl e del ays, and do
not have to nanage enpty vehicl es.

There are several ways that semiconductor wafer containers are transported in a

semiconductor fabrication facility (“fab”). A system for transporting a container is often
referred to as an Automated Material Transport System (“AMHS”) or simply as a material
transport system. A material transport system may refer to a part or all of the overall
system. A fab may use only one type of AMHS throughout the fab, or there may be
different types of AMHS in certain areas, or different types of AMHS for different
transportation functions. Some of these AMHS types use vehicles to hold the container as
it is being transported, such as a rail guided vehicle (RGV) or an automated guided vehicle
(AGV). Material transport systems utilizing RGVs or AGVs require managing empty
vehicles to arrange their arrival at sites where containers are to be picked up. Waiting for
the arrival of such vehicles causes AMHS delays and the management of the vehicle
movement increases the complexity of the AMHS. The same issues exist when moving

containers with an Overhead Hoist Transport (OHT) system.
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Conveyors directly nove the containers w thout any
mat eri al or nmechanical interface that cones between
wo b@7oesweyor surfaces and the contai ner surf aP€BUS2006/026978
Unl ess the conveyor is full, it is capable of
i mredi ately receiving a contdi ner for transport. For
t hese, and other, reasons, conveyors may provide a
very high throughput AVHS. One exanpl e of a conveyor
sy $toaneyos spisterns arsaroreeffiti@t aPaowimg chotaingrP@3his @b without any,

ent . d "l ntegrated, Rol.l er Transport Pod and .
or LBUERFE REnBY B Tl I ent RSBl B) e emoty veticles
Conveis direglyagovd 1he .con@iidrd withd @hp @iaddrRd ot fhechanical interface that
entirety herein. The drive rail 12 includes a drive

comes, betwiepn gerromyeyoy suefaceysad dap eantayger syrippes. Unlegsgthe conveyor is
' ' 2. al o . ' : [
RS0 iR 0 PR, P 8 e,
reasaisss eorbleyexs rddy. priveidh aderwidgh gaeundipyt AMHS$ICl udes a
plurality of drive wheels 42 which frictionally engage

t h©Onendantpile ef of conReystofan &S didcloSediOPES. Pdtent No. 6,223,886,
the drive rail 12 for a specific

.container 2 aj ong >
entitaghdntegrased Rt mpsPerighodiand Agynghioneus6 Savaspr. 6 svhidh is owned
. al i . r i on. .
o 858, L0434 01 5 (Mo RS EBRT SHhve i 1
inclwuiles welrae sy stbmi, genetdllyi destgnattlaan 384h [Fyg. €l dad propeltihg a container 2

slong A A0 i Aets i 4F IR ety g ppgle drive asermblis
40. UpMA @ by dHchiiRs apihraliBUst BvS Whiels B! which! Sictionally
the drive wheels 42 of the rail” 12 which directl
engaggpipownderside ofrthe sprnined it priopel thecontiinendhalehg the 2irive gail 12 for
: y nted. at. a oxi.mat el .he,sa hei ght t .
o Bl ROy AR B gk e SUTE bR b A oD% 8bpk e ra
such $hatoWedsephu@tign theewed lige baterthbsti 8rived SehekROUD o hdjadent drive
the art .to individually npunt a passive wheel 43
asse@@flﬁk df ig sebstantiale caprlelo the spaging Refvsen thargve pheelst42 of the
indif¥RtIdirRR a%Qéﬁ%]% YEOHR &I‘Pve%ﬂé/élsdgz Prfioh dIP ¥ e drive rail
that 1 nproves the perfornmance o onvent1 ona
houspgg segto thatind iy detudree theels gkt of dfe AMHR odiste doectly support the

systens... e.present Jinventi.on provides such g
S\ EpBierl | LRe BOSEH AB ORI Gabh OIS i SR ipately the same
heighf @VhHEHIA tHipilfy & BYahb 0P e SWidlerd £A0UEYBVed along the rails 12.
according to the prior art; FIGJURES 2A-2B provi de

It isppdyosleawn wathin ghesarbfo ndivdballyi memnt @passiveawbedl #3 between each

. i stem accokdi ng to the present invention,
dnvgﬁgggﬁggﬁ$%Fﬁgﬂnpé$sQECtive view of a section of the
materi al. handling system FI GJRE 3 provides an _end. vi ew
of 1 el &5y BhgH R EntPrBYCE (i CBVPT b Sindie ghbroves the
perfStiEn8EN of & feoBvaRiokRll B6:/eGONbAd H8HucEEah&Eod8 $MNAMHS conveyor

material handling system
systems.. The present invention provides such a conveyor.

Brief Description of Drawings

FIGURE 1 provides a side elevation view of a conveyor, according to the prior art;

FIGURES 2A-2B provide perspective views of an embodiment of a material
handling system according to the present invention, and an enlarged perspective view of a

section of the material handling system;
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FI GURE 4 provides a cross-sectional view of one _
enbodi nent of a drive systemfor the material handling
WGaEUeoo4d| GURE 5 provides a perspective vi ew BET/US2006/026978
anot her enbodi nent of a material handling systemwith
a workpi ece container seated on the material handling

system Fl GURE 7A provides a perspective view of an

[ h th
nan?g&rjgﬁn amaYl ﬁ%ggifglflgﬁéwgqe?j%%&q%gﬁ ;Sibgéi;l@i mefathe material
handlin® Wy émtith £RBHGHQE oﬁt%fﬁ%?fea?ela%‘?ﬂh Hlal(:eri%\]n%%@. ling ﬁ}/

8 provides a cross-sectional Vi e\r/]v ob an e f
a fualrp SRS Q r S ot t sur e of a
vvo?kpl ec:@g%nt alﬁ%ecrrg rsg\%@ ?ﬁé’%gﬁofﬂ B‘g‘}r‘ ﬂé?’l&lfwﬁéysmm
for thegwnteripl HEn@liREsBtani;ovi des a cross-sectional view of an
enbodi nent of a belt, according to the present
i NFEHIRBNS ﬁb%alﬁkrﬂfe@w& QRwA o8 Iadl6thet %%Bﬂﬁ)ﬁbn]‘%"o?v\é Haterial
n enbodi nent of a drive system accord
hand@P% SHM ithehpipieca gentpine meted bnihowmiatteiel randling system;
pers ective view of an enbodi nent of a conveyor system
Kﬁr% ¢t PEoYides tarpesspecting yiewtof aDenaiddaderDes ar doptaigs sensor
2A i1l es,a co veyor system
o B, R A0 Dbl S FRORRC T POttt S of the
contqmarrssslmWrymmnA@nly one zone, zone Z, having a
drive system 130 installed. The conveyor 100 incl udes,
anEIﬂHJIQE@ﬁorthddﬁgécr@s-@@@%h&lo%ev@opﬁﬁ‘%%ﬁuﬁ cﬁdril dual beam
apart fromthe beam 102, and nmultiple cross-tie
Sensorcfer SIS the bokemt swfape afis WaRpiserdca@dn¢rageieting oatthe matenal
handB8Y §sfm,| ocations. A cross-tie plate 106 is secured to
ﬁ% bears 102 and 104 at each of the ends 190 and I19t2
of )I’d??Rﬁ an addi t.i onal cross tie ate
106 15 S6c 5% % %Cf‘]ﬁ% S"? ‘Qed??ﬁ 0f @3 eghgdiaent jof athgl, according
to thedstneirskentidie conveyor 100. A cross-tie plate 106 may
be secured to the beans 102 and 104 at ot her

| ISURMI0 ploadeeR @ﬁle Je@eg/aﬁ&g Vlje(;}vdfofE A g?nkpcﬁn{e\ﬁ@ oPh¥ESe %glstem,

the conveyor assenbly in a
accorémgdeﬁhmpsenarryem@aﬁdomfo| ded sheet netal . The

sheet netal structure of the beans 102 and 104 is an

i rﬁiﬁ@ﬂﬁﬁé htprcmléers Dpdrepection vient o oaBEmB&IIMeNOsT a conveyor system

StE ctur Qt,hertypes of structures (e.g., machi ned
1ncoe]u{1 {?&% milgl?oﬁed bar stock, nachined pl at e) nmay
.h several rawbacks. For exanple ot her structures
Detaj 14O Ohachi ni ng or

Fig. 2A illustrates a conveyor system 100. The conveyor system 100 is shown, for
exemplary purposes only, with only one zone, zone Z, having a drive system 130 installed.
The conveyor 100 includes, among other things, a beam 102, a beam 104 spaced apart
from the beam 102, and multiple cross-tie plates 106 securing the two beams 102 and 104
together at several locations. A cross-tie plate 106 is secured to the beams 102 and 104 at
each of the ends 190 and 192 of the conveyor 100, and an additional cross-tie plate 106 is
secured to the two beams 102 and 104 in the middle of the conveyor 100. A cross-tie plate
106 may be secured to the beams 102 and 104 at other locations.

The beams 102 and 104 form the two sides of the conveyor assembly 100 and, in a
preferred embodiment, are made from folded sheet metal. The sheet metal structure of the

beams 102 and 104 is an improvement over other conventional conveyor structures. Other
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extrudi ng process. Extrusion inherently produces

material that will twist as it is forced through the
wale@;7/oesyd4 it then has to be corrected as nmuch BGT/US2006/026978

possi bl e. Machi ni ng processes relieve area stresses in

the nmetal causing stress irbal ances that warp the

material. These fabrication problens can cause the

final conveyor assenbly to bow or twist in a way that
typesaefstimictirésytergnmapitingd gaqtgumqm nzagtiinefl dhar stockiemachined plate) may

hav? %ﬁée%arl ?q T aggél %ﬁ%ﬂﬁﬁ) 1, o eeF gte % rég m?% ;xtvbsg dﬁrglg%h o nzg:hlnlng or

extididgUsecdst. Extrisibn Goliraniyepbodades Qﬂﬁénaﬂftﬁﬁc\ﬁlill\/ﬁm&@as it 1s forced
all of the material (with a_ machinjng_ process)

througthq diesd lh%b@a &as toobe qugﬁcmdta; myshs pogsible) dachipigprocesses

el e PR D T el P e Do B HEE ah B HEY® These

fabrigation lpa)‘tﬂfﬂam‘can sdude theafinal E&Weyayasaembbfho regpwearctwist in a way that

Cr0Ss- t|e separ te wall.s of eac
cavgssaREP e 19 eds: Readiiion Oiiss Sarauea L B Spgiare because of the
mac?ﬁfﬁﬁ@ aiﬂé r@dlere@ %&pbtﬁepﬁrdcﬁfr@sr 1BB¢ Be ﬁ&&@%é«ta@eﬁp{s rlof Bonvenient
beans 102 and 104. | ustrates
or ensbsHedtive tol rwve Gl pg thef mterwl (with men@ﬁlunmg pmeesg)sam is not
nee%o fo‘?ﬂdl Q4. The cross-tie plate 106 nay al so extend
stightly fromthe end of the sheet netal beans

igy ?%eﬁ i S SR d P Bl ARl i vl of each

beaﬁlI 16Naad 109 28R MNMeafPH bEKOH WAl t1l)9 &Qmﬁ@y&ﬁmis(@de g1 107. By
fol ded sheet netal structure has several advantages.

attaiiag sadiserapt-tiaplaje 199 to trmprpdraty wells gbeadhopeaps dlee Frogstie plate

106hpero%ﬁlgse ﬁ %@%ﬁ%&gq]e v\g{i‘%/c?si%brc‘ fgr%ﬂé'gaétl‘ucé%% f%thgbgalmdse 102 and
104vva11g IO N istrates tiat ﬂ&rtgefrs-ﬁeh@ﬂtetlhﬁ ibatétowithahd enkD&f the beams 102

provides high rigidity for, vertically deflecting
and| Wl Thq, grossiile gl 106 ey #le SHRRS PB@@S sbehinfreR theend of the

sheQSALE b"e%ﬁ‘n E g‘lﬂ@r ﬂﬂ@ sb haesel%é(? (%ﬁ'agé}t sebQorSh ?ﬁﬂ%{(ﬁl to the

ratio. et met 102 an
crogsdticaplatad 06 laed Fonmgart alrgnnda,l adgacet cohveyoe tddarenyeyoy100.
along the length of the conveyor system 100). These
b erfbise fobdddhehesthmetal setdlrentals uradrhlyadvantages. s Thaisgbrtantially “C”-

d el
shagsd GogrrerearsCer eachTbbamool aldd16a% 8 SHE sk sithg height
H 24 SI ihbf @'Ql‘ij 109 %ﬂleaf‘%dfﬁ w! oC&ge waﬁ' 1@7 R& iP [&\gleldﬁﬁn ghe bottom

nore detalled view of the zone Z of the conveyor .
wall 409 rpnrcméestiugh migidity fonevedidally dafiecingl lpadsz0ln mdﬂlmtesth@ uniform

croffieeidh gfyipe (SaB D2 RS04 PRGEr b PN RGP R efio. Bach

bend@h Bfe shédt metileheR@k 102 8AE 1 0isAlbrigtheTondkdiAEYaxkeof the beams (e.g.,
adjusted until adequate belt tension I's achieved. Fi

alorgpthie| lengih o4 it convgyon sistepe190)1 1Phase hordssingthe ghept @%ﬁ naturally
fong sYr%g%ﬁﬁ‘é argdlélmﬂxgt% bowing and twisting. The straightness of each beam 102

and 104 is assured using a simple and inexpensive process.

Fig. 2B provides a more detailed view of the zone Z of the conveyor 100. In this
embodiment, the drive assembly 130 includes a pair of drive wheels 114, a cartridge 129
of passive wheels 116, a belt tensioning idler 118 and a drive motor 124. The belt

tensioning idler 118 may be adjusted until adequate belt tension is achieved.
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passi ve wheels 116 and the belt tensioning idler 118.
The spaci ng between each passive wheel 116, and the
W@ pacionsy4bet ween each drive wheel 114 and an aPfHUSI006/026978
passi ve wheel 116 may vary. _The dianeter of the
passi ve wheels 116 is snallér than the dianmeter of the
drive wheels 114. The passive wheels 116 are
pre-mounted to the cartridge 129. The cartridge 129 is
o yihg. e%BtlBustrﬂéGdeﬂatnt@J belt tIdAttraviels erermdreadly Arive whesh 114, the

S t h i
pos ST Sl PDASrbaRERg) 1. G R B s
wheEl 116, 20d therrIiaSmgtUEﬁNéwldacli ddvé syhsellidUaintlionl ddyacent passive wheel
hor| zont al_}eeas it travels across the drive wheels 114

116 gpry ‘ﬁ'ésés? digpmetar of theepassiye wheelad b¢ issanadien Han o diamefes of the
t

BB SHS kAR ReADLES ) e lkeld B i 10, T

cartpé@lwes wivaiated 14 thenbrpmadush thiee thenatnter dilrbbf gachlpam‘&dwh@:l 116 is

locafecet AEReT Bl PFYR GRS ketit MCtAENGUBE! £isee Fig
10).t PhidhehehiRim 1204 su&%uaﬂ-y hbﬂlﬂg@al 3% t?dv%@ a@fdsm}féadrﬁz% wheels 114

shafts passi ng between the beans 102 and 104 f
and pawstiecrhesls I&ssi ve wheel s 116. As shown in Fi g. 2B,
the cartridge 129 includes eight passive wheels 116.
I t Ihs wiefehied dnﬂmdhn@p,eﬂmfpatsﬁee pihesle Al 6 ian extatinbly mhownted to the

tr| e 129 t cl.ude er .of passj.y
oD ictP 0 ghue 1, B it % B o o BB L Gnay o be
1ndlaﬂ\4§l}}' ﬁ@ﬁl&e&’v&ﬂle BesAM108 Nthe Bavri GRNM20Y BEwS)S, te@iﬁ’ﬁm@ﬁhe need to
advantage is that the passive wheels 116 inprove

indigigpeln messt etchroagsiverulesl 146 daghe heamoHifey wﬁrlém 129 also

cinf DORRY3S FHE08) HE WAGE DL ARE LOBCB, s vl

1161 ray shovay & Figl B, phs sanedgshE2d miclulibs e@ihe phdaevedwheeds 116. It is
assenbl y Q0 a sinpler nmechanjsmth uiring every
Wit &4 Scope Bg T’ RiFFeRL IR foaythe fartige, i25de By agy ntmber of

#v%exghéeﬁ‘s frgconventi onal conveyor conprises individually
driven wheels for both contacting and driving the

T HEASH PR Lo RONE Sy T LSt LRt M comcvor
systemy e(mmtdvahmg@ ist thet the passyver whéxls lmﬁnpmwe el oo thriess bEFOUP

ottom surface n have reater cur si ons
travel g Be © SR Of Y REE 8@5 REA 16 D Sitee WSl ginimize the gap
beﬂ%ﬁ%ﬁé@lsﬂﬁgt tﬂé 'FOUIWB %gﬂ&na}ﬁatE hiSusd BRvA&ee e‘PhéNB%% ve wheels 116

I NCcr eases. Fig. 1, when the FOUP's front edge
makedhe alive atsmhheﬂﬁﬂdr sivplantreedhanidm thae requiking ex¢ryokhess to be a
the surdf? I angfl ties, abr un
drive W, Reel 1ve ssem ies used iR

individually driven wheels for both contacting and driving the container along the

on};entlonal conveyor comprises

conveyor.

The larger the spacing between passive wheels 116, the rougher the container
movement along the conveyor 100. The variations in the FOUP’s bottom surface often
have greater excursions from the plane formed by the top surface of the passive and drive
wheels as the gap between wheels increases. In Fig. 1, when the FOUP’s front edge
contacts the next drive wheel 42, there is a shock as these surface non-planarities abruptly
hit the wheel 42. More passive wheels 43 between the drive wheels 42 as an improvement.

But each time a FOUP passes between passive wheels 43, the FOUP’s front edge contacts
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hit the wheel 42. Mre passive wheels 43 between the
drive wheels 42 as an inprovenent. But each tine a
wWOo-aPopsasses bet ween passive wheel s 43, the FQRPI/ES2006/026978
front edge contactsthe stat |6gnary passi ve wheel 43 and
there is an undesirable scrubbing as the FOUP strikes
t he wheel and accelerates the rotation of the passive
If the bel t Ilnsthe drive wheel hubs

the HEGSRRePiSSR AVISE) 45 PRI Hore 1 ABIDB DS seTibhined theiBOU strikes
the %&Sél ra8d REQ&Htel HRCLtAdn oFthe %@ e@P4§ egiut;h[a %%F' Yelt links the

onplicates the drive syste ng ad
derPv owheek hubh tbgether, nhe ebetir must mﬁ@blwen bethnwheel dﬁthspioexgstuy:  proper

jve assenbl wi thin a.conveyor . zone,
el Phls R PR basthind PrputeRy Bechivéopeta’ R Sdmpe palitiona
1d1er'Eha;tﬁl. themiae 28VEWhEAHhE @Ford Qoﬁaﬁﬁkit gs. \Wen a large
quantity of conveyor in a fab installation is

COMhk d@iRdassbhBRYSARHS aoéonqa}‘ho? F2on@ af gge/\%)f 9h)Fi ig ! h e o requires 35

reduction in bearing count |'e provi di ng sup
bearings for each dtivevasserlolyl dltue, eachedooe reqmme.ﬂértreanngsThWhen a large

h
oYU b b RS S B S0 R ey,
the ﬁeﬂ@cttloa ih (bédirﬁﬁycollﬁﬂwhﬁe gﬁﬁ:&dmg Bériot tveRGRed Ve Wﬁ'f‘cﬁbe a major

drive shaft support 120 and a bearing (not shown)
impoyggepte ol h&tcoéﬁ%wr dP0 gercesibs |nve1bﬂh@%b6§rmg56al(cwnﬁa mulred by a
drlvié E&g%gf}g}%lp dF Eeﬁj?[usﬁ'ﬁ%otﬂﬁ??)pg%éﬁ oﬁfﬁelg pgﬁlglog eﬁl&h gﬁve wheel

driva bhegt, suppory 12@ abba beatigg (avteshoea)isrreguipsrat E@cﬂﬁotf thé pdiEve wheels
Z of the conveyor

drive assenbljes .. zone
16 {5 b BE Doy FvEonia hon). cerdtr ERdn oas pubodiment, also
only28G@ri| dhe btk O¥Aesni§ 231 BARtR sta{ré\f un@&%@r I8e foPfhe two drive
bel'ts 110 and 112 and rm|nta|n an appropriate tensi
asseggblipd % he belts 110 and 112. Each drive assenbly 130
al so supports and naintains a potion of the belts 110
andfadh 2omeaZ. o diheatmweydaremmmlﬁlaesawﬂ) dive As9EmBlig3PIB0t | Be@h drive

e, FATDMIE i o) 6B T e TR e
apprbﬁﬁété‘ @éﬂ@ﬁ)n%i‘ﬁnﬂ ithe/Bel&YR0SRIN8. HHRURMRE ’aséeﬁub‘?}‘ T?(L also supports

nmbodi nents of the invention the zones
and mvemtem anptont efathe dredts drli)vaeldakb?emnseyl ab@@e bwas dORvand 104 for

sprSESREEAEPSL B NS R SR8l S SAED o BErionn

zones hZ vﬁ&ﬁ lRactonend Pretkeamp ¥nd Qﬁiv@d%%tei‘ﬁ 133astHEWSver, in other
s nsors 122 for det ecti n%the presence of a contai ner

bodifyjepisiof thejaverdies. the oneR & prreachiingludemoredhan phedrive assembly
130 S q‘ﬂé Frive ]s%g?cgﬁlgie %iﬂ&,ql{o‘ﬁd(f&%kd b ?ev%&teil ap 8&; a?oqle 13 r%réde%endently

he zone ect when the contalher e
conttoélades t he zone. The | ocation of the contai ner 21is
used to activate the

Fig. 2B also illustrates that each zone Z preferably includes at least two sensors

122 for detecting the presence of a container 2 within the zone. In the present invention,
the sensors 122 are located near the entrance and exit of the zone Z to detect when the
container enters and leaves the zone. The location of the container 2 is used to activate the
zones located downstream so that the belts of the downstream zone are active and
operating at the same speed as the belts 110 and 112 in the previous zone when the pod
reaches the downstream zone. The sensors may also deactivate drive assemblies of the

zone the container 2 just left. The time the container 2 takes to travel between the sensors
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zones | ocated downstream so that the belts of the
downstream zone are active and operating at the sane
wWGep@emosass t he belts 110 and 112 in the previ OUBCRURE06/026978
when the pod reaches the downstream zone. The sensors
may al so deactivate drive assSenblies of the zone the
container 2 just left. The tinme the container 2 takes
to travel between the sensorsl22 may al so be used to
122 oy dlsor bet ived de memitos theedtual spehé of thet caintaéner as theheontainer travels

cqnt ai ner avel s through the zaone. The sensor 2 .
throReIg B ThF SO LR CATCE AP POLTREPES Epa et thata container
mayGRNWAhiAQrzoRBYng hbt ¥d ddtbdle® EStXadpit, Mthe BEntdiRELT iLlaveling on

For exanple, if the container 2 is traveling on the
the easiexsrH001a3shawnsin diigs. iSrb. theysensgrsel 22t aie peafergblysnof spaced apart

r r -abl _ r r t: |
B LS BT AFRGEE ARl BOSERLIRD 210G/ in
con\t(elyaNE Fice govard bebadmaed @ g. Zrotaatol degressdram thea ckover th Figs. 5-
e.g., rotated 90 degrees fromthat sho in_ Figs. 5-
6), iy senpors awgéraﬁw@ sprestapat %gﬁh%f agﬁﬁ%&%ﬂaﬁ%&@ Yontainer 2.
further than the depth of the container 2. Each zone Z
pr Epelt zoIeyZ prederablydnendes Ang MagToRERCEEeF Obroniohdedee (not shown)

' : 4l i :
o S5 P LBl S5 REOAE VR UBRSERL) O Sl v may
be doapleleocouphtes ¢ystem clatooatrolsysieentt bpabti@oof tied sonveyor. The
veral |l operation of the conveyor,. The conf.iguration
confgsur{etrfg{ b m‘r@m@ﬁqw R ST RE #Sids?agf?n\é%r%? Byithin the scope of
this Yl?srehﬁf)%‘)@‘o%iﬁhﬁle,t 8 BEOPEsyRferd Ria§ ihdW@NA LBRpufeP for controlling

exanp the control system may include a conputer for
operation oHithe ergire senvwrypo h0@fcontrellivgteaacie zowmteybhe d@aputer may also

controllin ac on The..conput er | $0 ,moni tor
morfie i S 9 P e P TR groick o TELUEE T % feRgTRS o siea
stop'¥€ ApprldacHif@daR@oltSpcis @ At dpheddl appitapcdtivas APHEAAC RoAgthe filled

transport pods 2 at spaced apart |ocations, upstream
loadspasttotpaevent ¢aligonsobaiwersy the padsy Thg epmpeisrs| qf gpginkay may be stand-

T .

o340 18 e A RTRALSL S lor€AED BT Bt st
for nied intekbah adonveyeirudies stdekerspraind obthely sinemtédrcompenents of the

I nter-bay conveyor, the stockers, %Fot her .autonmted
marEieBBTRENESTEY. (TS SPRHEY SO SHYSTaRl 1P (RIOCFEE Jamipamay also

morfr®P th ro%é’s%fn%%@éhiﬁé@? ORE &SPl udk ial donitolMBystédh $Pdisclosed in
nonit or the processing machi nes. One exanpl e of such a

U.ScBatentdVo. $,8536876i entitledcistebiuted QdnBol $xsterp Arplgtecture and Method

6,,853,.87 ntitled %Di,stributed ntro st em. .
for foviptial Hendi Sy oen otrh i BRES B9 DS ARof s, o, and is
incoRyShRMin ity\btibryilRreatned by Asyst Technol ogies, Inc.,

and is incorporated in its entirety herein. Fig. 3

i1 1p3st § 3li8Gratdiathat e BEkd $10.H8dand dubpoRURBUONtdiMe 2. In one
container 2. In one enbodi ment, each zone Z of the

embodimenyoract oond Aof thectonzeyir 108 inpuslsnpidyive 3gsembbield§ gee Fig. 10)
for %lﬁ%mfg g]igﬁ g%lﬁ;p%%@g%d@o%eéﬁrﬁ%gerc%l i aerr"} eﬁ&?é) ﬁllel é'oﬂgeyor 100.

Fig. 3 illustrates that a cover 140 mounts to the beams 102 and 104 to protect the drive

assemblies 130. The cover 140 also helps retain any particles generated by the drive

assembly 130. The covers 140 are optional.

In one embodiment, the conveyor 100 is raised off the fabrication floor by a
support 150. The Fig. 3 embodiment illustrates the support 150 mounted to a track 156.
In one embodiment, the support 150 may slide along the track 156 for positioning the
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Fig. 3 illustrates that a cover 140 nounts to the

beans 102 and 104 to protect the drive assenblies 130.
wab@7oesees 140 al so hel ps retain any parti cl esPCT/US2006/026978

generated by the drive assenbly 130. The covers 140

are optional. In one enbodifént, the conveyor 100 is
rai sed off the fabrication floor by a support 150. The
Fig. 3 enbodinent illustrates the support 150 nounted

con\tegmal% athinl 86. fatitityo n&he triacld il f@ fcludes e I&oukipg relip ]]ESG sma@xat the

supshef i F e et oyt pngeet RoBk oo FE) g S SIUREEs s the
suppo®CIS0n8 heldi iR plié byQ lobldihg the sedRPIE2t THRGupport bso hfagkRdocked

in place with respect to the track 156. Fi g
to the| tra&ktlrsétté’so’[hﬂa‘ﬂe‘fﬂqﬁ?é kgoypoyithin 8 a6 Rke aupn@rtplssoc@scbwcaldes a
rece{;t%gl% 'hlgg ttfrféat éﬁt ﬁé«g&%ﬁ? ﬁ'ﬁ c}—& é\ﬁeﬁ&gol%?hilo%&ngﬁk{% Qt?n\)eﬁ&kﬁﬂ) on the
suppatt 150Th&hs gpipasybr 16@ naiysaisd b€ hunle $rom ﬂﬁCﬁbﬂaﬁioﬁ fadifity ceiling,

tﬂgﬁ |ntertocks with the cross-tie key ? | ocki ng
moupfed fooh farily Walh a5 mewed ig 58Y 1objash tha*rh%l lc%ﬂwegtoﬁhe Krgpveyor’s
weidfRY al so be hung fromthe fabrication facility

ceiling, mounted to a facility wall or nounted to any

obj t Wi

n%t? ghe tel:ht%'bdftﬂ% glt ctrﬁg g:gc%% Yie Ji?tg fl@@ 18%19{1%%0? \9@)39 tﬁ% ke rlO%ntﬁat fits

into hinetdhe23 10 &hetdapport 156 ailanmgd'on atolisitaid rd:laltldrfshlpshtpmtthe base

150; al | ow for a consistent relationship between
of thesubROr ég@nﬁnf? the 1eR Bgdace of thy comyeYHdego ;shes%}waé@@v%fthq Plts 110

and QQ%/ eSf‘HE Hoflofh of flﬁesu h&’t’ 350 ‘Hia}pgh(ié" Slohg |ﬂtleS tradid 19@ thnd may be

The bott om of e support 150 may slide al ong
lockedhinto thechevele, suelacks md yhdoeadkol3oe dniome gntbledinke,ednecbf the locking
.of ‘the track 156, .one..of

surfgeeh i GERRRL 1S ol GV 45t Suhdhs 9% F020A FRDoaRR 5B forms the

othe$ IRk supfaet.e (kh& [odEng Aech@fkh® dreClvitRinfthE RBopehst thE imwentmn
| ocki ng surface. O her | ocking mechanisns are withi

Whaenrecopygy sgetianis TWW@ﬁtﬁhéﬂPCngeﬂlpaSC&Ymﬁéy@ﬁen%@Pﬂéhﬁ gogveyor
sectiofiPlfi Gt su ggcﬁ’t gf&‘féé ﬁm‘v@d S‘Arr?e% %&B{eg@gsgﬁﬁ& i2dn Erﬁg;med by

COhVG or s I'ts sup IS reno
placﬂngnﬁmsnmﬁplm[ess]ﬂl lom rthe grach 6r56| mzlt teheitle dyclihaciip gscrews are

its.s ort .plates 150.0n e track, 15 nd then.t
ﬂghﬁea% ﬁé PIGPIQ PO tig plate .lé?n RSie m%@ SWPR9TH rPlate Rotch 123

and SERRr plaR 10818t St toChRoRIeld SrekiSy mEERd TWRRGEor RlighBent that
notch 123 and support plate l'ocks conbine to provide a

allows den @Ecmﬂmﬁomfepbomeyo rThi$ Systere takes dvardageoststhe precise and
COI’]V r r ace stem t akes
Pfed“%%biﬁﬂ Rps % i %engﬁ%rld&@a? able floor

e of a t sem uct or | t
M@bs coRigy g MR BER (has sl 5 The P RE B of cach
con\;’eggr 20 §ﬁ&{bl§3 ADEKKD thO Qrask '1§§b|(Ync€DcH@ts§%ﬁ09t 141eist p1a&dd on the
156. Once the support 150 is placed e
track 156 the conveyor 100 may be slid along the track 156 to its desired position. For
example, a conveyor 100 may be moved along the track 156 until its first end 192 is
adjacent to the second end 192 of a previously mounted conveyor 100. Mounting multiple

conveyors 100 to the same track 156 aligns the ends of the each conveyor 100.

Figure 4 illustrates a cross-sectional view of a drive wheel 114 and the surrounding
components. The drive shaft 120 is supported in the beam 104 by a bearing 180. The
drive wheel 114 is mounted to the end of the drive shaft 120. The cover 140 is mounted to
the beam 104 and protects the drive wheel 114. The transport belt 112, in this



10

15

20

25

30

track 156 the conveyor 100 may be slid along the track
156 to its desired position. For exanple, a conveyor
wao@7esp4be noved al ong the track 156 until i tBCT/USZN6/026978
end 192 is adjacent to the gecond end 192 of a
previ ously nmounted conveyor “100. Munting nmultiple
conveyors 100 to the sane track 156 aligns the ends of
nve 00, Fi.gure 4 illustrates a

emthEe 5t g‘g@’ﬁ 5 IP\AIéw The lipsgH13 elprasantain the goutairies 2 on the belt
IIZSWl{eoﬂé?dlﬂgoiC&@%Q&nﬁ% al}tg ﬁ)rgﬁﬂ aﬁgﬁéltth%%QaiFﬁal rast{a\}ét on the

supported in the beam 10 earl ng
contgfer| Fon exanpleptbe tem 14b of I:he @velr D40 wlikk pevieneths hdhtainer 2 from

rOMHﬁ%kna¥%mﬁﬁgf 140 is nmounted to the beam 104 and

‘drive wheel 114. The transport belt 112,

| | 113. The lips 113
ol B AR ol d 18 e Troslsp Lt didvenuhests 113, T at prgforred
embddilnedf, thé erﬁz@vﬁﬁeelﬁ(il@l(%hpa{ A f8S 2Bt dsH ttﬂeopﬁér) Stibstantially

lateral restraint on the container. For exanpl e
suppogifha ranspprttbight twumrfoﬂc&@vwh lititle pr ev éesioniforce @ntthé pekive wheels

116 TAEDESY L% IR &R sion Hedior s Babormrpidio, df gie Bk 110 and

112 aateodiongintensioheo eﬁppoet M@@Naﬂﬁiﬁxﬁm&w 2@117%5@1%4&% belts 110and

anount on the idler) substantially support
112 pyppRetgBest ob the FOURS weighindahoitiansition bétereen pasivearisielsrl 16 is
t e, sive wheels 116. The belts 110 and 112
mno%%%ﬁégﬁglorta? € FOP's bottomplate 8. If the belts

t ort a FOUP
SRS LTS D 0 R e st
comlsarpcbmthe abibt ﬂfock busEOYR aeoRingibhalattet ﬁﬁ)pbft&f‘ﬁl\/njl@ Bonveyor.
tmeeﬁﬁpa33|ve wheel s 116 i s snother, reducing

Vlbr%l%lr 0} fhgreonfdiness a5 Metygunsiepirables hegayse pﬁdwcs,esnsme aadoutna-clean
natufdf ofh® &Yk Eéﬁg‘ggge %e%e%%nﬁﬁ&?l wa aelrs n@glo qhe container.

t he abr upt y a conven
To CBIp aFcEde AMlﬁng mmd/ﬂyhﬂe guMiaheeadfl the FOUR, hig @dihﬁ&)?dr%ﬁ{l&ture may
ause of the sensitive

be i PRIy IR e6 Aot T this €0 RV (GRBFRITA g D fegreashatich
indu&R g%@ﬂ@ﬂﬁ@h&lrblé{@fa%ﬁng gt 9% POUPRCRS Qéegﬁé? e %%Qltnﬁ features of

ensure accurate tracking and stable gurdance
the lgwgymonyeyer éldnveyor structure nmay be intentionally
tilted to one side of the conveyor (approximately 1/2
t of'igs.d2@r Blsirate whicaitainar Ac awvinggomvthd @bhwwyal 100ais, a sideways

s T 0 ot S B B8 G
is alsd Withid &eescdps VTt Be HREseRt Whﬁ% P4} QSF@QgiXQ rtra%gloalgﬁg the

a sideways position. The belts 110 an are s
conveypsy 100 i §@1Sb@i’1ﬁmlahfenSFOBpr sxigoplep nthqu@uP 2. mhy trasrelahl@ﬁg the

conv: otrhi(ﬂ) Wt%] OPSU@J HB 4pfaglsn§n%or\l>vgr\éea ' e cqlrectlon of t%{fel) or
trave

al ong
backwards (opposite of the dlrectlon of travel). The width of a conventional 300mm

FOUP is not the same as the depth of the FOUP. Thus, the spacing between the belts 110

and 112 must be adjusted according to the orientation of the FOUP on the conveyor.

The bottom surface of a FOUP, in the sensing area, is not standardized between
manufacturers. There are parts of the FOUP’s bottom surface that has small voids, deep
pockets, or sharply angled reflective surfaces. A sensor with a single emitter and detector

may have difficulty sensing any one of these singularities.
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conveyor 100 in other orientations. For exanple, the

FOUP 2 may travel along the conveyor 100 with the FOUP
waolowy/odsofiaci ng forward (in the direction of treeBU2006/026978

backwar ds (opposite of the ﬂjrectlon of travel). The

width of a conventional 300hm FOUP is not the same as

the depth of the FOUP. Thus, the spacing between the

[ th
be?, i‘%ggﬂnlgﬁtragtzggg ol brg?p%gjf:fgs%{‘: g :@gﬁ? sre(rjllqcpx 2@311@1@%3 a sensor
housing 26X @o0hted t& PPRntddbifcR bOERISIIY A n%ﬂ.m;u!relé b%ﬁ{et 2%0 affixes the

st andar di zed bet ween manuf act urers.
senspih B22-tg jp'b §alnoﬂih§rhoslamgawé in¢ladeshfasr apmtures/m&;laos OJZEpand 216.

Fig. @oﬁfﬁgﬁactes ? créﬁ%regtu%/ egeélgc?rf Jn% @é;/sggg‘lgé fﬂ?Fggom gurface of a

sensor W
containéif orcthk tyn Qo8| A@oﬁtﬁﬁle@ﬂ CorfintddRSBown i 1n F1 }ras a sensmg width

- | | t
or 33, ThiseTvis Sensarors 122 pashomns secion dfaomyenor 100 o
assul%qgatriﬁé‘ggnggrf s%n&rst @c%tzﬁhér%’l 1653 pos%g% %M thr%ﬁ%nveyo zone.

bracket 220 affixes t Sensor
In ohoggibadinka, the;c:temskﬁsllbw ireerated reith 286tingd ntréll dir@nd boards

[ t t ensor
oca B85 5 B ISP ACS  SL057 a3 0 LA omachts o

upwdrﬂﬁn&ﬁﬂé&&hf@énse@h&%fo% Bthe doni@inkeAt €d as shown in Fig.
4, has a sensing width of 390 nm This requires two

SeAnfl %hﬁ%/ 122/ RACTdr ?ingg&ﬁ& %E{leoﬁlc gist %g 2 P§1¥ ofg}sllr%oa[nnarea that

assure that the senso senses
has regspngide sanisimg ohiatahieristidsevem ifithy othez pﬁiﬁls dp@re@ﬂﬁ% in an undetectable

regicfly RALTR ysas oBS Ater PEat BTk Byl thigahehansing 202
Morel hsor TigrsSBMG BE usREH tidb&Sar ?Oﬁl‘hezlgﬁlsm%%ﬁlﬁgluaésfiar{ %e?ture 206

upwards in order to sense bott omof the cont ai-ner
over gmitfgy Kol wd@qc bpriemitger/ Sdl@DEGtedrbepm r’EhuspthlecentittereE Atemits light

t r easonabl
W'lthllfl%ﬁégll#g@ Bﬁg?ﬁ& eﬁ%}ﬁ | csmeq\}’1 ﬁ‘g?‘? aP‘ﬂé”%?ﬁ% Pvﬁaﬁnﬁ““f”éﬁz to reduce
the emnmr&t prngcted teamu niieisetht adlited EYleRiits 1fphe Witﬁlrﬁthe angle 02. The
I s two sensor_pairs - El/D and E2/ D2
hous%gtzlﬁ 2¢'H EeSr%h@eﬁfgr%@ ox@srthe detgetor D3aioralomay fidk acsptince of
ture
g RRSESSELII O MRUT: 800 A S Sa O 5

that %@a\ma ﬂ&ihsccepihaceem' intemirfg lighti(se dngth)NI Ihbie &MBodiment, the
The hou3|n udes . an aperture 208

overa?l Pm&w&c}ﬂé 1S approxyma g’émph éjhg SERSing W thpgy darved
%Eéigﬂggﬁé ah eﬁr?@%‘i Egﬁﬁé@g{t@?g E\E/)M@;lg {F;]%érggtgs a distinct
111umﬁ1‘éﬁ6n the ﬂ%tﬁccftﬁér silfe 5&P@Eé§§f i’zg;“h% &%&%ﬁé@g@%ma’tmn creates

incomng |ight (see angle ousi n
an acpwgtqmgtlcmnata\pbmh theladidgmdge ofehe EOLIP B2seh!§h’ﬂlt regblﬁwéé? of the

dlrec%)ﬁ{e gf’e E%@%Clﬁgtr@{] Cﬁﬂgf | ncléﬂﬂenfgg I§€ ﬁrtgﬂ)ﬁn%gflﬁgirs]%ottom surface until
the FODPY Bositredbe bposdedTHe pdine RS dbdvihitH LnfBYrYIRY ¥mitter, where the
emitters have their distinct illumination edge 218. The point at which the FOUP front
edge first crosses the emitter’s illumination point is within the viewing aperture of its
paired detector. If the FOUP were vertically too close to the sensor housing, this

illumination point would not be in the apertured view of the detector.

This sensing method provides repeatable sensing that allows for accurate

positioning of the FOUP 2 on the conveyor 100. The two pairs of sensors 122 are spread
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The partially bl ocked beans emtted by the emtters El
and E2 creates a distinct illumnation edge 218 at
WE@Rames9gd de of the sensor 122. The control | edPCT/US2006/026978
illum nation creates an accH;at e position at which the
| eadi ng edge of the FOUP is''sensed regardl ess of the
direction of FOUP notion. No light is reflected off of
the FOUP' s bottom surface until the FOUP front edge
out g thekidone peir popositiatied et o Ifsatetodhas is Adficehtoesensd thetother pair will

emtter, where t em s _have their distinct .
proi i SR Bage o § OB IR for S iesc hE i for optimum
sensbf §pcin@dda o prefeired @i L ERdleElorSDILAADR Rigd iog[bally gated

. point is within the view ng aperture of its paire
withepay "€ ofunctien + pishar bytheie iemodipte;seBfing citqis eF by @ migropipsessor,
. J o . .
micrSEAARICE B Heflfh b Brdesysd HAF Y B0 Pl the BRI Tn0Mau . Bithor
deteotet hadivimgan désqunepdgiahivil eemsirpgtedhmsta BOUMsenk© event for the
ccgrate positioning of the FOUP 2 on the conveyor
COMPHES SHIET-t wo pairs of sensors 122 are spreadout So

that if one Pai r i.s positioned at a feature that is )

di £18. Suikustigtes dhe detthbl 2ot A this fmbagimenty thg, pefe 112 comprises a
supp%gteﬁﬂ?atcg 1?? Mg gui-ﬁgeor"_l El?Otf&%éﬂﬁf@B&d}Héﬁgﬁg 8 ﬁsts on the

analyzed for optmim sensor spacing. I'n a preferre
suprentsdfacentll dsothe kit 12 propeld thedFQPPadevd dgi calvieyor 100. The

ated with an "OR' function - either by their

suprofghifage 11 dhshavy & # olaAnes syfacsy However.ob iy s dgsirable for the

suppOrCuPRe 10l BpRise FipBbilad oSisiealsuth@cessor that is
receiving the signal "individually. Either detector

r ggg%ﬁmeo@ﬁﬁ&g A6 laéjeﬂé@r%%%ﬂie{c}. li’x?a?ﬂ%f&{&f GhesiRSntthe first
F sense event for tHe conbined sensor. Fig. 9
layer l72sbmatisss SHoee BeAtpolifethbme sk theesebmddi lagert 174t ¢ranreses Shore

112 conpri ses, a .support rface 1 and a ide or Li
70A 78ySoBne oS BT RS 17480kt Biguls RS Santd 176 10
incr&ddé ftl?é?ﬁgia' of$hd iRt R@lﬁt 12L2TRE %@Hﬁfe&é}ﬁ nidehith1 6l eBtel Bbelt 112
convgor 100. The support surface 111 is shown as a

havipg gigid fizstilayerck2 dadveespéier secondriayehy4d eldiersgfipserond kayier 174 acts
rt_surf. 11 i 2hbl [ ri
o s SHPRSE SRS 10 09 AP Fo R ARIEl i U EORASE smootie

than"Ht ®€ i sabport rsuﬁ'acﬁsr eie rcbﬁ@rieelmo adrhmﬁntigidt Matekial. StThealyedtr 112 also
172 conprises Shore 8CA pol yuret hane_and the second

prefprghlyringlpdescghplpsisasiatiorid al‘ge@dewyurTéxeﬁasHelmﬁ%Y ferpgsise other

matdBYE€r 172 includes S& wound Kevl ar strands 176 to
Increase the rigidity of the first layer 172. The two

S S PRSI a2, BELL e 184, 9 o s
incledek | anorpesthércthingy,er drivédmetot $248oupldabiiol 4 drive whezp&i The output
shaf} HEeristve el 134 i uBliager i Aabe The MBS Bagueled t the
drivBRFteel 10 6y TRInGHE Bkt 150 REAL edb8d@Ieh® the timing belt 151 has teeth
153 to form a rack and pinion arrangement with both the wheel 139 and the drive wheel
114. Other mechanisms known within the art may be used to rotate the drive wheel 114.
The drive system 138 rotates the belts 110 and 112 within each section or zone of the
conveyor 100. The drive motor 124 may rotate in clockwise and counterclockwise
directions of rotation, allowing the belts 110 and 112 to move a transport container 2

forward or backward along the conveyor 100.
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preferably includes an el ectrostatic discharge

additive. The belt 112 may conprise other materials.
wWo2@7/00044 | | ust rat es one enbodi nent of a dri vePGH/ESEMNG/026978

138. The drive system 138 igﬁludes, anong ot her

things, a drive notor 124 coupled to a drive whee

114. The output shaft of the drive notor 124 is

coupled to a wheel 139. The wheel 139 is coupled to

t hdhadriye systeres 1381af adjacant dpeiatignieionesi&e prdferablyl a‘scelerated and

[ t timn 51 h 153
cocofFRR oY et ot SR e s OF Sl ChecShupd dmpiisg on the
transplod dohenirh i8vigy Heerljacddtidrivel ResmBIRENB0IiS @“y‘ndﬁfkﬁiMbd\Mtttﬁ‘é fime of
art y be used to rotate the drive wheel 114.
tfan%? %Féwg%nfﬁ% Aonese Whana eontaipgs 258 beigg prepedad alpng tlw ctomvgyor 100,

r,
T T Y -
and e @nmomnei adjateat thercontainepRiangadtive apehy SmblByaodly bdidvating

nove.a transport, container 2 forward or backwar d
speclffe AREE bt ARARD BT 2OOMARST GhIcBE Sy Fais HESBVGH consumption of
the @illvef® NysteReisabdiRRaland WEHdLHR %&eitﬁfnﬁphfé @F&%l(ﬁfv%ta%gembhes

and decel erated at the same rate such e tine
130. o Contaanpss arovinghen shre eohvieypo 1@l anprefrzatily srppaed by at least one

t.he adjacent drive.assepblies 130 is
emp§ A, S0 by SR PhAEREP. ErmiiGos PHBRL e pridiners 2 ana
proteting She \WbtRindrsCapaiit MRKdvertdntly HRinfi8n® 1120 UnkSfhotHepn Q“Hemi‘)acmg
conveyor 100, it is possible that only the operational
betwf?}hgge oRtainsabls nrelsrabbhacieasedcasithe welpeily ef the mortpimer inpreases to
d j nt a
proviisth 308 Rng RisERReR, 2 A68T WIS SRB BTN o iEmation. e
containeramiayaicpay aljacefit ﬁimmhes oretheenhwsyong the z one, t he
power consunption of the conveyor systemis reduced
anthextieadystemel13goef did datratked feentolirhdi® [HoVives a clean efﬁ01ent
assenbl.ies_130. Containers noving on the conve
drive, mechanisra, f05| owigg aths: eamtaigera? alangtthe r?én\éfm?f Oﬂoms a precise
contﬂo'ﬂeél\’lilﬂa‘ﬁﬂelt RRAwRvES itQ 16 B0 LAEGh0d thal 8 }ﬁf % %f ﬁn@y E}s%ms may
bet ween contai nefs 2 and protecting
be usegainrmgheri engtipdoneen bf webunqmtlmg mﬁ:nmg dwemdepﬁlﬂa’ft drfﬁb&ssembhes

th t erably increased
130 BB e B Rl el iR e bbbt Sesboned
It is aviftah ehes bUpRi dTAhE iiBdertl6R t&opatiate ﬁlhﬁﬁﬁe dMbeBseRiRe 986 Swith a

are not in notion, the containers nmay occupy adjacent
singlgrdriye meived2dn Each d:rewmgsgmblwm gy éorswnmha 1i88udg a clutch

gL U SH O BUp IO REL B, 150 1 8 0 b B 1

also flustraetyos spri} tefsion meelcanssm Eﬂmt rol I ed nanner. However,
it is to be understood that other types of drive
SYFige s ilfeiraks tHe @EnvdyoP 0@ in @OMAHLTRMNvEL &f peﬁf‘ gf load ports 10.

i nvention. Using the independent” drive assenbl
Each load port 10 includes a plate 12 with an aperture 14, a port door 16 and vertically

adjustable FOUP advance plate 18. One such load port 10 is disclosed in U.S. Application
No. 11/064,880, which is assigned to Asyst Technologies, Inc. and is incorporated in its
entirety herein. The conveyor 100 moves a FOUP 2 adjacent the load port 10.

The conveyor section 300 located in front of each load port 10 accommodates the
container advance plate 18. Each conveyor section 300 includes a belt 302 for supporting
the back end of the FOUP 2 and two belts 304 and 306 for supporting the front end of the
FOUP 2. The beam supporting the two belts 304 and 306 are split to accommodate the
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130 of this invention, the novenment of severa

containers may be independently controlled. It is
wowvaohionsothe scope of the invention to operate PUI/UB&026978

drive assneblies 130 with a S|ngle drive notor 124.

Each drive assenbly 130 nayl 3 for exanpl e, include a

clutch nmechani smthat could couple each drive assenbly

130 to the drive notor 124. Fig. 10 also illustrates a
arm 20rthfigndessho FOPChbancpla8 a8 i and ddwn.| Eedt seatiess of bexm may

conveyor 100 in on t r o | oa res
inclidy & EHEASFRLY sisar Jigq?er%vwém%eﬂgﬂ% 1871l op3h g R gt Sonveyor

jop@perture 14, a port door 16 and vertlcally adj ust abl e
FOUP advance plate 18. One such load port 10 is

di g6l %&ggep}op d Wﬁ GHERShs™00 atd Y Qﬁl 380ntedd & Rail Sr track
assi gned to ec ologles I'nc. I's
400) Thetfack 40 ﬂrdvﬁdes tascoamhorn mbymtiver sructurd ﬁc& tho nweygpor stOjons 300
noves a FQUP 2 adj ac t he | oad por The con ro..
and Jgcaoressro3 0801 GRatian 10D iGN heF mBand pastis iffe SaEyeS Sections
300 %ﬁpfﬂg%ﬂ{/%% r 1086, fé@'ﬁh@%@ e (ﬁﬁf(i@%@ t@hﬁ)tvg aﬂo%g th@&hxis. The rail
conveyor sécti on 300 i ncl udes belt 30
400 sinphis efibodintdng idHmoknied to vibratios rmmm @4and t vvo belts
304 and 306 for supporting the front end of the FOUP
2. ITkkouié o spppgrdate ithay thbeabbwe desdribed 30echanidms Gadamethods for
spl.it cconnodat e, t hearm 20 t hat ves
supATig 88 BT EE CORSImH AR CORRT BB S8 0D AIBIRr ayPoses
only g{d H9eme iflfehién AR ﬁ‘ﬁhﬁéd ThetharTt El‘ibdldﬂ Be _Gl_%pa‘z‘@lt@@ﬁﬁ)'ﬁ@bmned in

In each zone he conveyor e conveyor
the a@ﬂlaandrtaun rad@ymges eﬁ thecmshls (SESt@mélaﬁ% bvml apbiaveddlispould also be

r.trac etr 0

appiggiaiR TG eRrt AR rRaais, Sl UFRR S eys tereof

mayt Beme@waN@rhd dpe thespirinekind pisaltigrentivhe z- axi s and
y-axi s of the conveyor sections 300 with the conveyor
100, yet allows the conveyors to nove al ong the
X-axis. The rail 400, in this enbodi nent, is nounted
to vibration nmounts 404. It should be appreciate that
t he above described nechani sms and net hods for
supporting and transferring contai ners and/ or conveyor
belts are for explanatory purposes only and that the
invention is not limted thereby. It should be
apparent to those skilled in the art that certain
advant ages of the within system have been achi eved. It
shoul d al so be appreciate that various nodifications,
adaptations and alternative enbodi nents thereof may be
made within the scope and spirit of the present
invention.Cainms: 1. A conveyor for noving a
sem conduct or contai ner having a bottom plate, said
conveyor conprising a plurality of conveyor zones,
each conveyor zone conpri sing:
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a first belt; a second belt; a drive assenbly for
rotating said first belt and said second belt at

waiwsnesysd al |y the sane speed; and said first PEr/USENE026978

sai d second belt novably gﬁ@forting t he cont ai ner
bottom pl ate as the contai “nmoves within the

conveyor zone. 2. The conveyor zone as recited in
claim1, wherein said drive assenbly conprises: a

Claifsf st drive shaft having a first drive wheel nounted

1.

at a first end of said first drive shaft and second

dr iaveoeeet forompliad Aberdicophend cnthind: Inaing & ibostdm plate, said
drive shaft; a second drive shaft having a third drive

conveiertompsipngdplyrality pf Gopveras FoBgs, Sagh FOREYOR GO GorpTisIng:

3.

shaft and fourth drive wheel nmounted at a second end

of admstcbeliecond drive shaft; a plurality of passive

wheel s | ocated between said first drive wheel and said

t hiarsdcatidibelt; wheel ; a plurality of passive wheels

| ocat ed between said second drive wheel and said

f ourdrivededevtbly@abtatiag s4id Viestrvettand faid seqindtbieltgt sulisthntially the
first drive shaft; 3. The conveyor zone as recited in

cl ai m 2 SaRREEP nahid first belt travels around said

first drive wheel, said third drive wheel L and sa

ol spih 1 b angosaid sasonh ek Savab L VRPHERG s B RO oo plate
drive V\Alg %e c%%%n’?e@ 'ngovtep M\ﬂhrfiﬂ(i:l}e ¥6n §€loned- The

conveyor zZone as recited | alm 2, wherein said

d_bel s . . sai . L
Sar et ap R S BT 2, P BEROPS] B EpHIRg comprises:

whee| s | ocat ed.bet ween sai d second drive . .
e gl AR o P RSP Ry 7 BPEl 8P i
recited dnhhft GhaisBtohd drivel WEdel nitihttdl 4G &dcoh@@ad ofraid first drive
sensor for detecting the position of the container

wi t hi n tsheftconveyor zone.

a second drive shaft having a third drive wheel mounted at a first end of said
second drive shaft and fourth drive wheel mounted at a second end of said

second drive shaft;

a plurality of passive wheels located between said first drive wheel and said third

drive wheel,

a plurality of passive wheels located between said second drive wheel and said

fourth drive wheel,
a drive motor for rotating said first drive shaft;

The conveyor zone as recited in claim 2, wherein said first belt travels around said

first drive wheel, said third drive wheel and said plurality of passive wheels located

between said first drive wheel and said third drive wheel.

4,

The conveyor zone as recited in claim 2, wherein said second belt travels around

said second drive wheel, said fourth drive wheel and said plurality of passive wheels

located between said second drive wheel and said fourth drive wheel.

The conveyor zone as recited in claim 1, further including at least one sensor for

detecting the position of the container within the conveyor zone.



