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Field of the Invention:

The present invention generally comprises a conveyor system. More specifically,
the present invention comprises a belt conveyor system for moving semiconductor

15  containers through a fabrication facility.

Background of the Invention

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 {*AMIHS™) or simply as a material

20 iransport 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

25 (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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20 height to minimize tipping or rocking of the container 2 as it is moved along the rails 12.
It is also known within the art to individually mount a passive wheel 43 between each
drive wheel 42 (as shown in Fig. 1).

It would be advantageous to provide a conveyor system that improves the
performance of a conventional conveyor and reduces the costs of AMHS conveyor

25  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

30  section of the material handling system;
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15 FIGURE 10 provides a side elevation view of an embodiment of a drive system,

according to the present invention; and

FIGURE 11 provides a perspective view of an embodiment of a conveyor system
in conjunction with a load port,

Detailed Description of the Invention

20 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 162, and multiple cross-tie plates 106 securing the two beams 102 and 104
together af several locations. A cross-tie plate 106 is secured to the beams 102 and 104 at

25  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

30 beams 102 and 104 is an improvement over other conventional conveyor structures, Other
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20  shaped cross section (see Figs. 3-4) beams 102 and 104 have a side wall 107 with a height
H and a bottom wall 109 with a width W. A side wall 107 that is longer than the bottom
wall 109 provides high rigidity for vertically deflecting loads. In addition, the uniform

cross section of the beams 102 and 104 provides the best weight to strength ratio. Each
bend in the sheet metal beams 102 and 104 is along the longitudinal axis of the beams (e.g.,
25  along the length of the conveyor system 100). These bends in the sheet metal naturally
form a straight line and eliminate bowing and twisting. The straighiness 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
30  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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gap between wheels that the FOUP's bottom plate must travel over. The
passi ve wheel sTHelussive wheels 116 provides several advantages over a conventional conveyor

system. One advantage is that the passive wheels 116 improve the smoothness of FOUP
20  travel along the conveyor system 100 because the passive wheels minimize the gap
between wheels that the FOUP’s bottom plate must travel over. The passive wheels 116
make the drive assembly 130 a simpler mechanism than requiring every wheel to be a
drive wheel. Often, drive assemblies used in a conventional conveyor comprises
individually driven wheels for both contacting and driving the container along the

25  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

30 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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and nmi nt2pprepriale tension within the belts 110 and 112. Each drive assembly 130 also supports
and maintains a potion of the belts 110 and 112 raised above beams 102 and 104 for

20  supporting the container 2. The drive assemblies 130 compose a plurality of operational

zones Z, with each zone Z including one drive system 138. However, in other
embodiments of the invention the zones Z may each include more than one drive assembly

130. The drive speed and direction (forward or reverse) of each zone is independently

controlled.

25 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

30 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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detected. For "exanple, if the container 2 is traveling on
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not spaceg.:. . O f | . C | :
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or backwaogbrdtengnf,the ettt edn@fod B}, eesrdllingneach aones Boiihei confputgs may-al®d) |,

t he sensors_ar ref erabl y. not d art. further .t han.the de of
the cont arfeftign® pE of ditio® podf BF G #5110 L o HER b oA B B2
or cong r oktogleh £Prdabitihg $AAYMIN PSR o OPdcED bpariPcatiofs abstamoforh hige fillddve
assenbly 130 in that zorif._ The conty ol deféipce m% 0%0 coupl.ed t@ a
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variation within the scopé of  this invention. For exanple, the

control sfost tm migy-bay ceonueros dsnpstockars.fand edax aglomaid coppenshisopl de
;lhg‘oent | T G GRMENY fakBfy. CORIdeREd RPnERG BeAOBEME prdddSsisd BRUILE mdFPalso
20  monitor the processing machines. One example of such a control system is disclosed in

U.S. Patent No. 6,853,876, entitled “Distributed Control System Architecture and Method

for a Material Handling System,” which is owned by Asyst Technologies, Inc., and is

incorporated in its entirety herein.

Fig. 3 illustrates that the belts 110 and 112 support the container 2. In one

25  embodiment, each zone Z of the conveyor 100 includes a drive assembly 138 (see Fig. 10)

for driving the belts 110 and 112 and propelling the container 2 along the conveyor 100,

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

assemblies 136. The cover 140 also helps retéih any particles generated by the drive
assembly 130. The covers 140 are optional.

30 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



nonitor the status of the |oad ports 10 (see Fig. 11) and, when the
| oad ports are filled, 15 stop the approaching transport pods 2 at

spaced apaiio Jopgrbkdsdns upstreamfromthe filled |oad pRRAubesRi@ENt
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the control systens for the inter-bay conveyor, the stockers, and
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drive assenbhé 130. The covers 140 are optional. 30 In one
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cei ling, JIRsHILAM ﬁsosuﬁp&@’jilakdsti% r&’ﬁé)x}edo% ABW B68Ryd10se8ibh 1@%6%%st£li'é@tby
wi || support the conveyor . I n_one enbodi nent, the cross-tie

pl at e 106Pireing digesppere p&@ 150e01k I@@ 130aand thes the locking clip screws are
tightened. The precision cross-tie plate 106, cross-tie key 108, support plate notch 123

20  and support plate locks combine to provide a precise method of conveyor alignment that
allows for quick conveyor replacement. This system takes advantage of the precise and

predictable floor structure of a typical semiconductor fab.

Multiple conveyors may be mounted to the track 156. The support 150 of each

conveyor 100 slidably mounts to the track 156. Once the support 150 is placed on the

25  track 156 the cbnveyor 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

30 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 into a notch 123 in the support 150; allow ng for a consistent
rel ati onshi p between the base of the support 150 and the top surface

of the conwey@b7dogo4@. . the elevation of the belts 110 @Rdyshdrlozeotd e
bottom of the support 150 may slide al gng the track 156, and nay be

| ocked into the bevel ed surfaces of thé"track 156. In one enbodi nent,
one of the | ocking surfaces I's machined into the conveyor support
| ocki ng surface.
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fower conveyor side,

20 Figs. 5-6 illustrate a container 2 moving on the conveyor 100 in a sideways
position. The belts 110 and 112 are spaced apart to support the FOUP’s bottom plate 8. It
is also within the scope of the present invention for the FOUP 2 fo travel along the
conveyor 100 in other orientations. For example, the FOUP 2 may travel along the
conveyor 100 with the FOUP door 4 facing forward (in the direction of travel) or

25  backwards (opposite of the direction of travel). The width of a conventional 300mm
FOUP is not the same as the depth of the FOUP. .Thuss 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 botiom surface that has small voids, deep

30  pockets, or sharply angled reflective surfaces. A sensor with a single emitter and detector
may have difficulty sensing any one of these singularities,



enbodi nent, the drive wheels 114 (with a snaller anobunt on the idler)
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or no tensiy@MmobsR40n the passive wheels 116. The bel §spdshfhsAn@rsl 12
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el ement ke sensor 2 ingludes a_sensor Qusi ng 202
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af fi xes tiweming light (see angle 63). The housing 202 includes an aperture 216 over detector D2
20  that allows a full acceptance of incoming light (see angle 04). In one embodiment, the

overall sensing width is approximately 12mm. The sensing width may vary.

The partially blocked beams emitted by the emitters E1 and E2 creates a distinct
illumination edge 218 at either side of the sensor 122. The controlled illumination creates
an accurate position at which the leading edge of the FOUP is sensed regardless of the

25  direction of FOUP motion. No light is reflected off of the FOUP’s bottom surface until
the FOUP front edge crosses the point directly above the center of the emitter, 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 100 close to the sensor housing, this

30  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



sensor 122 to a beam The housing 202 includes four apertures 206,
208, 212 and 216. Fig. 8 illustrates a cross section of the sensor
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Fig. 10 illustrates one embodiment of a drive system 138. The drive system 138
includes, among other things, a drive motor 124 coupled to a drive wheel 114. The output
shaft of the drive motor 124 is coupled to a wheel 139. The wheel 139 is coupled to the

25  drive wheel 114 by a timing belt 151. In this embodiment, 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
30 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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wheel 11 The drive tem 1 rotates the belts 110 and 112 wit
each secti%se ?n 9 ﬁreeqﬁ ﬁqqgnts OP ﬁme invention. Using the independent drive assembhes

130 of this invention, the movement of several containers may be independently controlled.

20 It is within the scope of the invention to operate multiple drive assmeblies 130 with a
single drive motor 124. Each drive assembly 130 may, for example, include a clutch
mechanism that could couple each drive assembly 130 to the drive motor 124. Fig. 10

also illustrates a spring tension mechanism 195,

Fig. 11 illustrates the conveyor 100 in conjunction with a pair of load ports 10.

25  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 1ts
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

30  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



conveyor 100. The drive notor 124 may rotate in clockw se and
countercl ockwi se 30 directions of rotation, allow ng the belts 110
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S°TE s pieile b dhasah e T e Be Briemy 43 B Pk Pehec O it Somyre
directly pgd.ow a container 2 and one or nore zones adjacent the
container 2 are active at any tine. By only activating specific

zones in anti CTRASINQER 108 asDENFEFOE boclibALI00NGe ElSvrZi8tented 13 id Ve track
consunytion of the conveyor systemis reduced and extends the
t

oper at + on4¥0.| Thedragk 400 grayides & cawmonnquating simstureing thg snaveyonssatings W
the Co_nveéﬂ{ th% Q&Hﬁg’@r R0ERE FDLY4ROBBAPHE 9-aR35 o8l ylRASI 1R\ @nts) ol BREiMns
zone, in ch thefe is no container 2, to provide a buffer between
cont ai ner 30@withdhe gmyexse tl0Agyet Albowsothe gpnvsyers dg aons long e epxienthe rail
bunpi ng i . . (Yo he containers is

pref er abl 56'?2 rlllg{rhgsase _tdggér% ’ﬁ%&éﬁgﬁt%ﬁﬁﬁ}éﬁ%ﬂ%i ner increases to
provi de a _saf eItss?]mgﬁ)lH' brég%qg?!récgﬁé]%t e %dvetde fired hen G Fhd GePhodE For
not in notion, the cont'a ners may occupy adjacent drive zones on the
conveyor . sifpoiiing add inaesfayis eomtdidés ahd/ohepniveson beltsare doreaxbladatomyurposes

provides a cle ff.icient, driv chani f noVi tah ner
B o ong t Rel B Pisy B st s 2oh b LTRERRE, R Pl et b sk 3biuea B
is to be urderdhioReahhdtantidesof thy pehinodysem hage bysi sehieverhylt sivaldedsdbd n
ot her enbodi nents_ of the in\éﬁi?ct i, on. i ng-the inde .ender%t dri

e
assenbl i edpPreciie Jhaty varigus mearicAinns, pdRRtaRBRs. prh plteRAUYE, pibRAments, thprsaf o
nmay be i ndgpeadeat Wihfons Q&F)E&dispﬁﬁ of thelpsesehttiiventible scope of the
invention t0 operate nmultiple drive assneblies 130 with a single
drive notor 124. Each drive assenbly 130 may, for exanple, include a
clutch nechanismthat could couple each drive assenbly 130 to the
drive notor 124. Fig. 10 also illustrates a spring tension nechani sm
195. Fig. 11 illustrates the conveyor 100 in conjunction with a pair
of load ports 10. 25 Each load port 10 includes a plate 12 with an
aperture 14, a port door 16 and vertically




adj ust abl e FOUP advance plate 18. One such |oad port 10 is disclosed
in US. Application No. 11/064, 880, which is assigned to Asyst
Technol ogies, Inc. and is incorporated in its entirety herein. The
conveyor 100 noves a FOUP 2 adjacent the |oad port 10.- The conveyor
section 300 located in front of each-ll6ad port 10 accompdates the
30 contai ner advance plate 18. Each conveyor section 300 includes a
belt 302 . narti .t he back end of the FOUP 2 and two belts 304
and 306 fi@gﬁii‘ﬁﬁfkﬁﬁg%ﬁe front end of the FOUP 2. The beam
supporting the two belts 304 and 306 are split to acconmodate the WD
2007/ 008944 PCT/ US2006/ 026978 -13 arm 20 that npves the FOUL'
advance plate ASOTYERPr FOXME assrproaduater SrpiercopRms Refyeen ;Histlpgation
drive assgid sécidTobaon! e bdiiicSidub®r Aafee BéH¥indr3avind a9RG&R0ARRSuFa&f

t he conveyor 100. The conveyor 100 and conveyor séctions 300 are
shown noudidebesendcontgict susface, CABRIISIBE400. The track 400 provides a

conmbn nount i f i :
comeyor 100, S bty o sy duBort ARKEY Rl pRAELI Qigporith nd Potchle by
conveyor thedirstoogact 30aagsi thh firdtsugponseyface LR ribped; al | ows t he
conveyors to nove along the x-axi,s. The rail,. 400, ,in this
oot ot - % o el NG S S St Beeitpn mOPbIY Rlrpingahe

appr eci at gontdugdr by lfie: REMEcRBCraCH thRehad sapforediefasebdigdsbdear 10

supporting and transferrjng containers_and/ or conveyor belts are for
expl anat ory pubpebselt gnd the secand helt each baying a Frised guids thad trapsitignsdpm
thereby. it SPOUhE 1S 2APRAG Brt SR Es, S talsEfloifle ddefhs &irkerhiediraint
certain a(lilvénpages lof aﬁﬁe WI&?]%‘HPE systerﬁ’have Sgdejger% ac%ﬂhe%e .erlt S a(l)nul d
al so be fptheeontairer;t hat various nodifications, adaptations and
alternative enbed] ments ther eof b W thin.th and

2pi 11t of the DUSLERE et S mo Ve SR BAL M S e RERP Fuf
conveyor feast oi®sipport avheelrieoosetl wad oheslafties figobdicicigrexbativdbiiween the st

| ocation and a sec%g?tgo%ation, th% sem conduct or wafer container
having a ?qdr%l%eeEd‘hfi © 18 F1fsh EPPOL Y %es¥dond contact surface,

conpri sing: a fddsid fflelass@ibly for dndvirdgShideBRA el SHE 5R68d E¥e H0MARAY Y
supporting the container by the first contact surface, the first
support shkavirgos least ang sppastsiosheel between end wheels, the second belt being extended

between the end wheels to define the second support surface.

2. The conveyor as recited in claim 1, wherein said first belt comprises an endless
belt.

3. The conveyor as recited in claim 1, wherein said second belt comprises an endless
belt.

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

detecting the presence of a container on the conveyor.

5. The conveyor as recited in claim 1, wherein said first belt includes an electrostatic

discharge element.



a second belt having a second support surface for novably supporting
the container by the second contact surface, the second support
surface being ribbed; the first belt and the second belt each having
a raised guide that transitions from %he respective first and second
support surfaces, the raised guide déflPies a lateral restraint for
the container; a first drive assenbly for noving the first belt, the
first driye a I ng:. ai; t . t A

wheel s, the {1 FooBTr ber e e B SR o R e R R E S
def i ne t hedfive systeguippibe secwnd fleeegssembly & ®epled to adiiveesyassg obthy fiwand

novi ng said second bel.t. the second drive assenbly having at | east
one suppo?elco?lf}ﬁ%éeaﬂ% IS%argr‘faulaﬁg@I%&,jrw?ﬁ%“%'cond belt being extended

bet ween the end wheels to define the second support surface. 2. The

conveyor %S recited in claim], wherein said first belt conprises an
endl ess bel t . 11§ comyeyoE aikeeksh inglaim d e Wherginisgid cogysyon incydes & n sai d

second belibciRMARNE HRGRrgeIGhaliess belt. 4. The conveyor as recited in
claim1, further including at | east one sensor for detecting the

presence of a container on the conveyor. 5. The conveyor as recited

in claimyg, ej i I . bel-t i ncl udes. electrostatic. .
di schar geéel \(,amrr@{r’?t#ﬂy%% g%{ecﬁ%m%gaﬁ[belygﬁerg% S?'&?ﬂftesas? or{{ T %?en%’f%’,ald first
wher ei n sklicantlisaigtsechint wepprsissmnfatey/ofisaideecont ®elt b substshtiallg cspistaem or
the second drive assenbly is coupled to a drive system or the first

and second drive assenblies are coupled to a drive system 7. The

conveyor @s repjd@fvdyar &d RtiiRdlin 4R8N SvRerSAl sHidIRRVRURbmbASds WdRs an
el ectrostatic discharge el enent. 8. The conveyor as recited in claim

1, wher ei Matgtplangaseeond wmisial. surface of said first belt and said
second support surface of said second belt are substantially
coplanar. 9. The conveyor as recited in claiml, wherein said first
bel t conptl.sesThe dohveybor anmtited ialclaan @, whareincaid firstreaterdd] cobpPriscfhe

conveyor recited in claim9, erein said first material conprises
a y c%?ferent hardness trﬂan l[he hardgnessvg}salﬁ secong1 materfa[. al

11. A conveyor for moving a semiconductor wafer container between a first location
and a second location, said semiconductor wafer container having a first contact surface
and a second contact surface, comprising:

a first belt having a first support surface for supporting the first contact surface of
the semiconductor wafer container as the semiconductor wafer container is moved from
the first location to the second location; o

a second belt, spaced apart from said first belt, having a second support surface
for supporting the second contact surface of the semiconduct wafer container as the
semiconductor wafer container is moved from the first location to the second location;

the first and second belts each having integrally therewith a raised guide that
transitions from the first and second support surfaces, the raised guide being configured
to laterally restrain the container, when present, on the first and second belts;

a first drive assembly for moving the first belt, the first drive assembly having at
least one support wheel between end wheels, the first belt being extended between the

end wheels to define the first support surface; and



di fferent hardness than the hardness of said second material. 11. A
conveyor for noving a sem conductor wafer container between a first
| ocation and a second | ocation, said sem conductor wafer container
having a first contact surface and a _second contact surface,
conprising: a first belt having a firép'support surface for
supporting the first contact surface of the sem conductor wafer

container as t 8 containen is,nmoved from t
first locati on?%(%g[?cﬂar?%gag%ﬁﬁﬁ? (f)d(@{q (l)nr% S%gi S%‘Léggngnbghbtg £ ?cog%g%‘éeda sg%rrg@y

f r om sai dhdviimgsdt |dnel dne shppirnghee! beeoadersugpols] ths wedoad elt bafig suapiedt i ng
t he secong coq&gct fug%ﬁceﬁgf t he sem conduct wafer container as the
sem conduBYBPNAP &7 WBrRISIOEFInG the 3eRond SYRPSFhSEHRCS i rst | ocation to the
second |l ocation; the first and second belts each having integrally
therewith a raised guide that transitions fromthe first and second
support sld-f acBie conkeyor gs settedyictpemydi whereis sid duistalaive pesemblyds egupjed
restrain Lher : i o) S;
2 Tirot e e S A R PR e s D) (o SRR RER DB
assenbl y #frahscogndatrive lagsgaiblionae soyphaktb awhigesysteet.ween end wheel s, the
first belt being extended between the end wheels to define the first
support surface; and -16- a second drive assenbly for noving said

second bel3., the @acendasidial assatllywhavinrgiddirstla@d sécodd SuppuRpor t
wheel between end wheel s, the second belt bejng extended between the

end wheel $rtegesiEs prfeofisHbstagRl R ameeipgdbedupeblled- 12, The conveyor as
recited in claim1ll, wherein said first drive assenbly is coupled to
a drive system or the second drive assenbly is coupled to a drive
system ot4.t hellfd qoaveyoansiresibesbinglaimild ewhereipriid supporhpwfacebeihgdbbesl a

drive Sys&euws%ékc&ﬁﬁug%ﬂ%ﬁﬁgr as recited in claim1l, wherein said
first and second suppor §0fT aces are one of substantially snooth,

ri bbed, or pebbled. 14. The conveyor as recited in claim 13, wherein

t he support surface being rjbped, defines a discontinuous surface
15. The cbivey“afre QEVEYOE AT EGILY n@iaénwMl}erseﬂ@rsemffoaélyé?ﬁ%?r&m jo the

vaf er st Oée%ﬁcdn'auét&gwafé?E@rﬁﬁﬂé’r%ﬁ&fzoﬁ\@fl? briGRA} Rhiledaid SnlindGRBE Whtey

oriented whil e said sem conductor wafer container Is seated on said

first suppuiaines iy feaed canaiddustduppasiontfaeaapdsaid sseant support surface.

16.  The system as recited in claim 11, wherein a semiconductor wafer stored in the
semiconductor wafer container is vertically oriented while said semiconductor wafer

container is seated on said first support surface and said second support surface.

17.- A system for moving a planar material between a first location and a second
location, comprising:

a container for storing a planar material, said container having a first contact
surface and a second contact surface; and

a conveyor, including:

a first belt having a first support surface for supporting said container by said first
contact surface;

a second belt having a second support surface for supporting said container by

said second contact surface, said second belt spaced apart from said first belt;



16. The systemas recited in claim1l, wherein a sem conductor wafer
stored in the sem conductor wafer container is vertically oriented
whi |l e sai d sem conductor wafer container is seated on said first
support surface and. sai d second support surface. 17. A systemfor
novi ng a planar material between a fi-lér 1ocation and a second

| ocation, conprising: a container for storing a planar material, said
cont ai ner havi f A S8 ond. ¢ .
surface; and alﬂg g ?ts\t/ fgh({)%%m%)%lﬁglgcr? g@vglgfql&gér? ﬂ% hlete“h g'va’l rﬁlgse(gglfl?? &s?ﬁnmg
support salafadeeshaint fo:pb@t:dnita‘lgars\ahdl presehigbméte flvyt andkebohd bélts; amdbnt act

surface; a second belt, havin ond support s r.su ortin
sai d contalnera@QOr‘§FEW§@E5%E @%ﬁ@&?mgﬂggﬁgﬁeog £ﬁ§EE%H@r mg °

spaced apgekodtsiash, Sk plekdnstalfif the firstdnd debdhdfsupsdrt apfcSaFandibelnls
each havi ng |ntegrally therewith a raised gU|de defining a | ateral

rest rai nt seerd hals, hestie gachef thehedts bping setprded datvche a ppir of enghivhestse ard
bel ts; ansth%ett%@g of S bélls! h\at e} o dbort Rfiedl Vé]'déﬁﬁed%'éﬂape%tthf fvafeglsof

said first novi ng e cont en present

first andtogecoddsuppapor t surfaces of the first and second beIts
herein each of the belts being extended between a pair of end mheels,
and wherein each of the belts has at | east one support wheel defined

between tie enThedyeemsas rédite® irOMbiEC]1 % WHRRIL a plifar nTdi@i=$ Yot agdr eci t ed
in claim1l7, wherein a planar naterlal stored in said_ _container is

hor i zont afaniaiRsriishnrizanighy peenied Whilespidgantainer & sealad apsaidh camieyor.
conveyor. 19. The systemas recited in claim17, wherein a planar
material stored in said container is vertically oriented while said
cont ai ner19.s sBmtsyslemrasseditgd droeleiey b, whzain Tplenaysaterial sioradgnisaied i n

claimil7 coV\@a?ne? S ve %@eaﬂyfolrlg %d wahl 9&1& é%clg ) Ied oﬁlsg’ld com?eéfgrbbel t

conpri ses one 0 surrace, a r| surtace,
surface. 21. The systemas recited |n cIa|n120 mhereln the ri bbed
surface i s, disgontinuous. §2 The entas ecited in clalm

wherei n tHe nolRSYFEMASEEited i Halgl re&}t% irst PR, FYFEASE of pal ? ifs st

bel t. 23. pel\@u¥SéLiNedT a TR UrRLe, 'athBE@!sm‘a%@ or'Wheklkdsdrige. MOt OF i S
coupled to a second drive

21.  The system as recited in claim 20, wherein the ribbed surface is discontinuous.

22.  The system as recited in claim 17, wherein the motor is coupled to a first drive

assembly of the first belt.

23.  The system as recited in claim 22, wherein the motor is coupled to a second drive
assembly of the second belt, or a second motor is coupled to the second drive assembly of

the second belt.

24,  The system as recited in claim 17, wherein the planar material comprises a

semiconductor wafer, 4 flat panel display, or disc drives.

25. A conveyor system for moving a container for holding substrates between a first

location and a second location within a fabrication facility, the container having a base



assenbly of the second belt, or a second notor is coupled to the
second drive assenbly of the second belt. 24. The systemas recited
in claim1l7, wherein the planar material conprises a sem conductor
wafer, a flat panel display, or disc ﬂéives. 25. A conveyor system
for moving a container for holding sabStrates between a first

| ocation and a second | ocation within a fabrication facility, the

cont al nelthd e'ﬁ'ﬂ £riRPSehta Fhd SEIHNE Sonthot éJrﬁaEe ?o?’?l’iea&h A Eface and

a second c sur acec% #Ee contal ner E a pair
of beans emhmrsdlgng a transport distance vvlthl n the fabrl cation

facility; (b), one.or.nore con or_zon ef|n opg .t he

boars.  ach. coAVRGHE of SRS KeHakacaReR dstor Sisht Fbaerting B s
support surf ac®) by or'thore RbirveybiaRes deflied Beng tepaiiof BEanky eédﬂ@:ofﬂfe?'
contact surface; (ii) a second belt having a second support surface

for rmvab?F%ﬂeé‘lPéHﬂﬁF,tl ng the contai ner by the second contact surface,

the second belt bei ;)g,hi%{@ntngm %&é{%ﬁa& foﬂnoQ%&l%s nrttﬁ%q fl st

apart to a distance at corres n I st ance
surface and tmnmhﬁtlmo‘irsmmtasw&cee of the base of the container;

(iii) afirst driv VifPvin he f] adrlve
assenbly for novi nguﬁge‘gﬁ% el aseﬁ%ﬁf?\?}j’o Su&fac?/gorwg?é% i’@’romng
movi ng the firiaé ceHhivier tqstﬁembyd cdﬂﬂz&t aefheﬂdhdsfebmei betfigiriangsal t he
first and second drive as%errbl sensor for detectin

presence of t HPPEYHES HE bethag a?qdragért %g@éﬁ‘i‘f’r’ﬁat BEPIPENGY Lo g distance

conveyor zone §igechaRS AFst Ellrf’a\éb dhd'e 3B B&té@hﬂ«f&@fef MRGalorakd | vat e
one or nore conveyor zones down-streamfroma current conveyor zone

on which the okinginer is present; wherein noving the container

within the fabricat ‘1@’11 ér@FdrNe a¥sem%§a€>¥%%vlq9tr difr%ﬁ;entg the contai ner

fromsel ected conve Zones Poa g/'unl oadi ng positions
in the fabrication (iaidriveysse@bly fohmovingvieysetorslyrtteadof cl ai m 25,
wherein the | oadi ng{ uerll 118\%1 éyrs]%n'P f%? Holxigltglscheeﬁr%tbclrleve assembly, the second drive
~ assembly, of the first and second drive assembly; and
(vi) a sensor for detecting presence of the container on the first and second

belts of a conveyor zone the sensor providing sensing data defined to activate one

or more conveyor zones down-stream from a current conveyor zone on which the

container is present; wherein moving the container within the fabrication facility

enables interfacing the container from selected conveyor zones to and from

loading/unloading positions in the fabrication facility.

26.  The conveyor system of claim 25, wherein the loading/unloading positions enable
movement of the container to and from one of stocking systems, load ports, storage

locations, transport systems, or process equipment.

27.  The conveyor system of claim 25, wherein during active transport, activating the
one or more conveyor zones downstream places at least two conveyor zones that define a

container transition at about a same speed.



novenent of the container to and from one of stocking systens, |oad
ports, storage |ocations, transport systenms, or process equi pnent.
27. The conveyor system of claim25, wherein during active transport,
activating the one or nore conveyor ignes downst ream pl aces at | east
two conveyor zones that define a container transition at about a
sanme speed. -19- 28. The conveyor system of claim 25, wherein said
first su rt rf I I: j .
substantially ﬁlé(fto ﬁ]g r ?é’é geﬁ{ gf(!crlél{glbsigdwggljre #nasgfea@(%ér gﬁ %rgﬂgfae%ofgs& 1rdf f<:];1rcszte.
29. The Cclmitveyprissysitefie sibstantialin 24 sifered ribledchriofe, dihepdbbled turdicev e
assenbly and the second drive assenbly includes a drive wheel and a
set of passive wheels. 30. The conveyor system of claim 29, wherein
the set of9. pasgiewenvdIeLlyEteiPslailn®5avheéih bidhddehe bt drVRRsRATBYEMAhAS
recited in claim1, wherein said second belt conprises a first
mat eri al WAMNdLArive @sssmbhningludes a driye whegland srigegfgiassige Whegist ed in claim
31, wherein said first material conprises a different hardness than
t he hardness of said second naterial. :

30.  The conveyor system of claim 29, wherein the set of passive wheels mount to a

cartridge.

31.  The conveyor as recited in claim 1, wherein said second belt comprises a first

material and a second material.

32.  The conveyor as recited in claim 3 [, wherein said first material comprises a

different hardness than the hardness of said second material.



