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facility floor. An OHT system uses sophisticated ceiling mounted tracks and cable hoist

15  wvehicles to deliver FOUPs to, for example, a load port of a processing tool. The
combination of horizontal moves, cable hoist extensions, and unidirectional operation,
must be coordinated for transporting FOUPs quickly between processing tools. A
transport vehicle must be available at the instant when a processing tool needs to be loaded

or unloaded for best efficiency.

20 OHT systems are often mounted on portions of a facility ceiling, and therefore, are
located above the processing tools and load ports. OHT systems utilize free space in the
fabrication facility as the processing tools are typically floor mounted equipment. Ceiling
mounted OHT systems must raise or lower a container a substantial distance between the
OHT track and, by way of example only, a load port. An OHT system preferably has a

25  very high cleanliness performance because any particles created from moving FOUPs
along the track may fall onto the tool areas located underneath and potentially damage

wafers.

Rail guided vehicles (RGVs) and automatic guided vehicles (AGVs) are often
utilized in semiconductor fabrication facilities to move containers along the facility floor
30  between processing tools. RGV’s and AGV’s are easier to access for maintenance

purposes than an OHT system and are typically less costly than ceiling mounted OHT



pur poses than an COHT systemand are typically less costly than ceiling
nmount ed OHT WD 2006/ 091593 PCT/ US2006/ 006103 -2 systens. Particle control
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15  Summary of the Invention:

One aspect of the present invention is to provide a transport system to move
containers efficiently between a tool and a conveyor. In one embodiment, the present
invention provides a load port having a vertically movable kinematic plate. The load port
lifts a container, for example, directly off a conveyor — reducing the number of times the

20  container is handled during transport and tool loading.

Another aspect of the present invention is to provide a transport system that
complements OHT systems and functions as the primary AMHS for a bay (e.g., row of
tools) or for the entire fabrication facility. In one embodiment, the present invention
includes a floor mounted conveyor for transporting containers throughout the fabrication

25  facility. Each load port includes a vertically movable support plate to load and unload a
container directly from the conveyor. In another embodiment, the support plate comprises
a carrier advance plate assembly for moving the support plate horizontally. The conveyor
may also be flush with the facility floor, beneath the faéility floor or raised above the
facility floor. Other embodiments of the present invention utilize RGVs, AGVs and

30  person guided vehicles (PGVs) to transport containers throughout the fabrication facility.



facility floor. O her enbodinents of the present invention utilize RGVs,
AGVs and 30 person guided vehicles (PGVs) to transport containers
t hroughout the fabrication facility. W 2006/ 091593 PCT/ US2006/ 006103 - 3-
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Another aspect of the present invention is to provide a floor-based transport and

20  delivery system that occupies a similar. or smaller foot print than occupied by a

conventional load port and floor-based container transport system (e.g., AGV). In one

embodiment, the present invention, which comprises a floor mounted conveyor and a load

port, occupies the same footprint typically occupied solely by a conventional load port. In
another embodiment, the present invention, which comprises a shuttle and load port, also

25  occupies a small footprint on the facility floor.

Another aspect of the present invention is to provide a container transport and
delivery system that improves the cleanliness performance without compromising the
integrity of the wafers. In one embodiment, containers are transported along a conveyor
that passes belo(w the container plate advance assembly of each load port. In another

30 embodiment, a shuttle transports containers along the facility floor below the datum plane

of each load port. In yet another embodiment, containers are transported by an AGV or



integrity of the wafers. In one enbodi nent, containers are transported

al ong a conveyor that passes bel ow the contai ner plate advance assenbly of
each | oad port. In another 30 enmbodi nent, a shuttle transports containers
along the facility floor below the datum plane of eacg&w In yet
anot her enb84?%e ,93 containers are transported by an A {)/%%%1836/ 091593
PCT/ US2006/ 006103 -4 RGV that travels along the facility floor and passes
each | oad port below the container ptate advance assenbly. Particles
generated by these transport systens fall to the facility floor and do not
contam nate wafers being processed by the processing tool. Another aspect
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assenbly; FI 3..s ato i ew of. the enbodi ment .of the present Jinvention
ahown i 1 Fls, waich e ey Bl i &R gaRatieth e o RoBTE PR Ak dat o
FOUP advaagempblyabR reRssedilsidel tRe B ot N TAud, QWRbd8RSiAg RIdS dbdsaidt hieGo bé 1S a
pl an view of a conventional |oad port nounted to a processing tool, 20
accor di ngmodifiedat gt fogrccammodste eloag ppy ageosding ta the wresent ikiepdel ng a profile of
a conventional load port, according to the prior art; FIG 6 is a plan

vi ew of amBriehbessiip @Wingssent invention, illustrating a profile of
a |l oad port according to the present invention; 25 FIG 7 is a plan view of
t he enbodi ment FKhdvis aiparsp¢aBive Giew dflan smbadiiment aflike pyeseméinvention;

FIGS. 2A-2F are a perspective views of the embodiment shown in FIG. 1, further
15  illustrating a load port having a vertically movable FOUP advance plate assembly;

FIG. 3 is a top view of the embodiment of the present invention shown in FIGS.
2A-2F, further illustrating how the conveyor accommodates a FOUP advance plate

assembly located in a lowermost position;

FIG. 4 is a plan view of a conventional load port mounted to a processing tool,

20  according to the prior art;

FIG. 5 is a plan view illustrating a profile of a conventional load port, according to
the prior art;
FIG. 6 is a plan view of an embodiment of the present invention, illustrating a .

profile of a load port according to the present invention;

25 FIG. 7 is a plan view of the embodiment shown in FIG. 6, illustrating the space

allocated under the FOUP advance plate assembly for a container transport system ;

FIG. 8 is a plan view of another embodiment of the present invention, illustrating

an embodiment of a conveyor system;



al | ocated under the FOUP advance pl ate assenbly for a container transport
system; FIG 8 is a plan view of another enbodi nent of the present
invention, illustrating an enbodiment of a conveyor system WO 2006/ 091593

PCT/ USZOO%&%O%gngg;_ FIG 9 is a plan view of yet anot hgfr,ei¥hRAbéeNt of the
n I"Of,

present i illustrating the system having a floor nounted conveyor
system FIG 10 is a plan view of still another enbodi nent of the present
invention, illustrating the system haéi'ng a conveyor enbedded in the
facility floor; 5 FIG 11 is a plan view of yet another enbodi ment of the
present invention, illustrating a sub-floor conveyor system FIG 12 is a
pl an view of aRlGndaslianpln vikwt bl yeir esdher dmrbodimhéndngf thel presanatinvegtian, r ange

of notion.of the ] oad rt. Fl 13 i s.,a perspective view of another

enbodi rrenflPuéFétP’lgéf‘ep%yé@EﬁtﬁaV?%&?qrmun%é° VYOS 4 plan view of an

embodi nent of resent invention, illustrating th system.shown in FIG
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anot her enbodi ment of the present ‘invention, "15 illustrating a container

transpert syst i sok I t P VAR = F 17c i lve view
of anot9 her enbgg?'rr@g'ltmagfﬂ ?é}(ﬁ ép??edggyﬁg %?eﬁbéern%(rpgﬁlﬁe?tl ﬁj?fer te?ﬁléqg‘%ﬁ %%{stage
reduced hdiugtratingersubdhlor conivewor sigstén; 18 is a perspective vi ew of anot her
enbodi nent of the present invention, illustrating a yet another enbodi nent
of a | oad portFIR02FRk@ plad® view af mpeempetimeneofithe preaénttiheentioadllpsratinghown i n
FIG 18; FIG %0 .S aﬁﬁeISHectjve vi ew of anot her enbodi nent of the present
i nvent i on 08¢ P} EHOLPY theyloah PeHbodi nent of a wafer shuttle for noving FOUPs
between two togls; FIG 21 is a plan vjew of the enbodi ment shown in FIG
20; FIG 22 isFi-Jéisprerspestve visy obanothsenbpdigivpbef the Rlesat Inyeitier shuttl e;
25 FIG 23 is a front view of the wafer shuttle shown in FIG 22, FIG 24
is a pPan vi ewFH} ldhe aplaneyiewmitan embsgigight pintheprgsentdnvention, illustrating the

system shown in FIG. 13;

FIG. 15 is a front view of an embodiment of the present invention, illustrating the

system shown in FIG. 13;

FIG. 16 is a perspective view of another embodiment of the present invention,

15  illustrating a container transport system isolated from the facility;

FIG. 17 is a perspective view of another embodiment of the present invention,

illustrating a two-stage reduced height vertical drive;

FIG. 18 is a perspective view of another embodiment of the present invention,

illustrating a yet another embodiment of a load port;
20 FIG. 19 is a perspective view of the load port shown in FIG. 18;

FIG. 20 is a perspective view of another embodiment of the present invention,

illustrating an embodiment of a wafer shuttle for moving FOUPs between two tools;
FIG. 21 is a plan view of the embodiment shown in FIG. 20;
FIG. 22 is a perspective view of another embodiment of a wafer shuttle;
25 FIG. 23 is a front view of the wafer shuttle shown in FIG. 22;

FIG. 24 is a plan view of the wafer shuttle shown in FIG. 22;



WO 2006/ 091593 PCTI US2006/ 006103 -6 FIG 25 is a perspective view of

anot her enbodi nent of the present invention, illustrating a conveyor
having a belt for novably supporting a container; FIGS. 26A and 26B are

vi ews of odi nent of the present invention, a
conveyor h @5@3’%@% | evered wheels for novably support}:dnfé@b%%?g?ner 5
and | FIG 27 is a perspective view another enbodi nent of the present
invention, illustrating a conveyor hafi-ng cantil evered wheels for novably
supporting a container. Detailed Description of the Invention:

Sem conduct or Equi prent and Materials International (SEM) has created 10
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openabl e door ée g.. SM F pod and FOUP). Load port is defined as interface
equi prent Dekae Dsscaiptien ofthe Inveatien: For purposes of describing this

i nvention, however onIy | oad ports for handling FOUPs will be referenced.
Figs. 4-5ill uS@m@p@dt@tO@oEQ@nmmnamdl Yateriglsr dntgmational he@EMD) nhasFowrtsd(e. g.

Asyst ., T | th, at
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FOUP advance ate assenbly 12 a ., ki nemat te 13, a port_door 14 and a
f ast eni ng n@rm%ﬁtil}ﬁflg nEUAmEE 1 6T heainYRRtaRs é%gﬁﬁ’ﬁ herpigt ate gyt lim¥ed ®ount i ng

plate 16 %&ﬁfé&&ﬁmfomah@fa&ﬁﬁﬂgr ng.{‘ﬁné%f&fhaﬁdlﬁfm?"l"“’s‘. ng tool 50 through, for
exanple, a BOLTS Interface. The nounting pl §te 16 may conprise a unitary

By way of example only, the various embodiments of the present invention may

15  also be used and/or adapted for systems handling SMIF pods, reticle containers, flat panel
display transport devices, or any other container or processing tool. Container is defined
as any type of structure for supporting an artiqle including, but not limited to, a
semiconductor substrate. By way of example only, a container comprises a structure that
comprises an open volume whereby the article can be accessed (e.g., FPD transport) or a
20  container having a mechanically openable door (e.g., SMIF pod and FOUP). Load port is
defined as interface equipment that handles containers. For purposes of describing this

invention, however, only load ports for handling FOUPs will be referenced.

Figs. 4-5 illustrate a conventional load port 10 for handling FOUPs (e.g., Asyst
Technologies, Inc.’s IsoPort™). The load port complies with, at a minimum, SEMI

25 Standards E15.1, E47.1, E57, E62, E63, E64, S2-93A, S8-95 and 1300L. The load port 10
includes, among other things, a housing 11, a FOUP advance plate assembly 12, a
kinematic plate 13, a port door 14 and a fastening or mounting plate 16 having an opening

(not shown). The mounting plate 16 secures to the front end 52 of a processing tool 50
through, for example, a BOLTS Interface. The mounting plate 16 may comprise a unitary

30  structure or be constructed of multiple pieces. The port door 14 moves between a closed



30 structure or be constructed of nultiple pieces. The port door 14 noves
bet ween a cl osed WD 2006/ 091593 PCT/ US2006/ 006103 -7 position (as shown in
Fig. 4) and an open position. The term "cl osed position" neans any

position ofolhe ey door 14 that prevents an article, peEDsRGe/@cBf er,
from passi ng throug the opening in the nounting plate 16. The term "open

position" neans any position of the pqgt door 14 that allows an article,
such as a wafer, to pass through the ogening in the 5 nounting plate 16,

i ncluding the position whereby the port door 14 does not block any portion
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depth to the wafers stored within the FOUP. Neither the FOUP advance plate assembly 12 nor
the kinematic plate 13 move vertically. Thus, a floor-based transport system must have an
apparatus (e.g., robotic arm) for loading and unloading the FOUP from the kinemtaic plate

13.

20 Fig. 4 illustrates a conventional floor based transport system, such as an RGV, that
travels along the facility floor on a railway system. The railway system (shown as outline
30) travels throughout the facility and eventually passes adjacent the housing 11 of a load
port 10. The RGV, carrying a FOUP, stops in front of the load port 10 and places the
FOUP onto the kinematic plate 13. The FOUP is then advanced towards the port door 14
25  whereby the port door 14 eventually removes the FOUP door.

Fig. 5 illustrates that a conventional load port 10 occupies an area in front of the

tool 50 (shown as outline 18). The outline 18, which mostly consists of the housing 11,

generally occupies a rectangular volume (width not shown in Fig. 5) — comprising a depth

X2 outward from the front end 52 of the i)rocessing tool 50 and a vertical height X3. The

30 AGYV, in combination with the load port 10, extends outward from the tool 50 (e.g., X1 +
X2) and occupies a large footprint on the facility floor 4.



X2 outward fromthe front end 52 of the processing tool 50 and a verti cal
hei ght X3. The 30 AGVY, in conbination with the | oad port 10, extends
outward fromthe tool 50 (e.g., XI + X2) and occupies a |large footprint on
t he faci I| 2&16}39 soft- VO 2006/ 091593 1" CT/ US2006/ 006103pc/8s2b6dd6103-- 3
|Ilustrat ne e od| ment of the present invention, which conprises a

fl oor nmounted conveyor 160 and a | oad port 100 haV|ng a vertically novabl e
FOUP advance plate assenbly 122. The (§0‘nveyor 160 and | oad port 100 do not
extend outward fromthe tool 101 any further than the conventional | oad
port 10 extended outward from5 the tool by itself (e.g., X2). It is wthin
t he scope of t lregsi hadeiblustoate foae emlbedmxamtvefyuhc pidentt iaverdtoh ewhich wbmarisksfar om t he

tooI 101 further an the FQJP adv assenbly .1
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By way of exanple only, "the articles may be noved al ong the conveyor 160
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assenbly IZ#nd Ebtﬁvat’d)ﬁdﬁnl thgtopl BolefurthdeGhaprthé BOUPladvaree plapsaskemisly 120 THO 1
t hr ough elthe[ a BOLJS Interface or _the proposed SEM BC]_TS- ngﬁhse
Interface P sCUESOY PSRBT a1 APRASHES that FUN§Ysastrinass Hechimass thats

ki nemati ¢ plhgidets Jrﬂa%erﬁl@ éﬁEl?ngeé’ or ey 4t bRY HiRceioNGbRick.C \E} érfié(a an

active cont al ner mechani sm (i n conpliance with SEM Standard
E15.1). Thalypdhe ambs mambe moved alvog wee norey@pkdd bindolisirs sédirgels idilvay,. By

way of. ex onIy t he port door. conprises a Front Opening Interface
Nbchan Ogaﬁjngtzﬂ }ﬁEI ;i 6’?“‘2{%@8#}% v n this enbodi nent, the FINMS

197 The IQE’LE"IE%M@# Wt %@Wiﬁr‘l&%ﬂ% Bielophte 182 Gintend 115

evacuate thae, aﬁ@amh@tymmmﬂdlamfdw@mﬂa& RgseR®Iy 12700 OTheiSuting latero
doors are coupl ed together. The FIMS door 114 is not limted to the

exanpl e shbfrprefarablygsecuren el a taelyl0lrgroygle eiheiar BPRAB Untestacy pr Badrenossd it is
door 114, JOUrBOLAS TR LIAERE (s 1HOFI BRfonR apd ik hofiing B, £
novi ngls hekindohatie pddte d 12 IpadfaraBJyaniurteis thoed kilnkyaticThias Rl $1emdibn actjve abstaihd?
supports tkpo?d H(())\;/;[l (x)nngcﬁeltjnrl;rg C(1(31'1 gomphance with SEMI Standard E15.1). The port door 114
moves between an open and closed position. By way of example only, the port door 114
comprises a Front Opening Interface Mechanical Standard (FIMS) door assembly. In this
embodiment, the FIMS door 114 includes a pair of vacuum cups 115 and a pair of latch
20  keys 117. The latch keys 117 open and close the FOUP door. The vacuum cups 115
evacuate the area between the FOUP door and the port door when the two doors are
coupled together. The FIMS door 114 is not limited to the example shown in Fig. 1 and
may include other features. In addition, it is within the scope of the invention for the load

port 100 to not have a port door 114.

25 The FOUP advance plate assembly 122 includes a drive 126 for moving the
kinematic plate 112 horizontally. The kinematic plate 112 supports the bottom surface of
a FOUP and aligns the FOUP with respect to the opening in the mounting plate 116, The
drive 126 moves the kinematic plate 112 between a first position (see Figs. 2A-2D) and a
second position (see Figs. 2E-2F). In the first position, an OHT system may load or
30 unload a FOUP 2 from the kinematic plate 112. The first position also places the
kinematic plate 112 in a load/unload position for placing and removing a FOUP 2 from the

conveyor or other transport device. The FOUP advance plate assembly 122 may move the



a FOUP and aligns the FOUP with respect to the opening in the nounting
plate 116. The drive 126 noves the kinematic plate 112 between a first
position (see Figs. 2A-2D) and a second position (see Figs. 2E-2F). In the

first positw@rosasysé3IT systemmay | oad or 30 unload a F e
iy gﬂﬁf&?&%@&éb{;l ate

ki nematic plate 112. The first position also places the

112 in a | oad/ unl oad position for placing and renoving a FOUP 2 fromthe
conveyor or other transport device. Thé FOUP advance pl ate assenbly 122 may
nove the WD 2006/ 091593 PCT/ US2006/ 006103 -9 kinenmatic plate 112 to the
first position before the z-drive 120 | owers the FOUP advance plate 122 to
t he conveykinenh@O pbite 112etokhe Enshtpositipn befere th@zdeiye A owens the FQUR hdvamdei | e t he

FOUP advan te, assenbly 122 ves vertically. It is alspo wthin the
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hor i zont alHQURAdv@hde pl4te bsseBRPI 2, m@fek Qértitdly. FOUP advance plate assenbly 122
is raised vertically, the port door 114 may nove horizontally towards the

FOUP door to umncioyRrbSvithithe sEHRVS th@vEHadR f6la8E kinthafc PR 11420 hotMyveNOt  be
required at all if the container does not have a nechanically openable
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mechani sm1ohAgve %@ﬁﬁ@&cgl ¥ Arengbigpsloghy Biflis cpies f soBatsHBRy b s3isqdsfremehe,  grj ve

mechani sm L0 {ola 14 WhEre thB¥olEh dRlesSiRARIR. ONl Y, a single support may
connect the FOUP advance plate assenbly 15 122 to the z-drive nmechani sm
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122 and the z- ani sm y any structure Kk inthe art.
The z-dri VEOURadancesphatt 28sentofy d¢28rard sdriempednnism s €Ftiel predentomwention ishi n t he

art. The lo ort 100 doe i ncl.u ousi.ng | ocat ed bel ow t he FOUP
Svance. 78t Hrbiet o BiesbRorts BB aioh i8te L R RFE ALY GO BEHABBI Do, g
housi ng 1l;ofhectsABEFOUPtad¥shce plaldi@s@hgf 12BtRE R dhibemetARiAd YANGH ffjbe
assenbly 122 and the facility floor 4 is therefore cleared of obstructing

conponent sBY Way of ¢xempleornis, 2 sikale FEpPrtawpysesecchihatf& URsdwnes plateagsemdlyabl e to
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advance plate assembly 122 and the z-drive mechanism 120 by any structure known
within the art. The z-drive mechanism 120 may comprise any drive assembly known
within the art.

The load port 100 does not include a housing located below the FOUP advance
20  plate assembly 122 similar to a conventional load port (e.g., housing 11 of load port 10).
The area between the FOUP advance plate assembly 122 and the facility floor 4 is
therefore cleared of obstructing components. In other words, the FOUP advance plate
assembly 122 is able to move substantially vertically and parallel to the mouting plate 116.
For purposes of describing the invention, the FOUP advance plate assembly 122 moves
25  vertically between an uppermost height (see Fig. 2A) and a lowermost height (see Fig.
2B). The FOUP advance plate assembly 122 is able move to any position between these
two heights. It is also within the scope of the invention for the FOUP advance plate
assembly 122 to move between other heights (e.g., above the opening in the mounting

plate 116).

30 To pick up a FOUP 2 off the conveyor 160, the FOUP advance plate assembly 122

is placed in the lowermost position. To do so, the z-drive mechanism 120 lowers the



For purposes of describing the invention, the FOUP advance pl ate assenbly
122 noves 25 vertically between an uppernost height (see Fig. 2A) and a
| ower nost height (see Fig. 213). The FOUP advance plate assenbly 122 is

abl e nove ition between these two heights. IgcfSs2adenBs1d4 thin the
scope of t‘&‘gz&%mﬁﬁon for the FOUP advance plate assenbly 122 to nove

bet ween ot her heights (e.g., above the opening in the nounting plate 116).
30 To pick up a FOUP 2 off the conveydp'160, t he FOUP advance pl ate
assenbly 122 is placed in the | owernost position. To do so, the z-drive
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ki nemat i cOSSIVRRE the Epilg 73,46 ith the pin receptacles on the bottom surface of
the FOUP 2. Wiile the FOUP 2 and kinematic plate 112 are aligned, z-drive
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of f the conveyor the z-drive cont’i nues to raise
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No further, adj e e P 2.and kinematic,.plate.112 are
Noceasar ot AEEPTRTE eyl 2 8nd RikmfdiRe s o EREh syoB 1 BGish own
Figs. 2A- e RO aspahtsplakastdaddy 1230 Thd &ineinbite FieldR 1208ehtubide esntdchetht oad
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at eh load port. It ]
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plate 112 are necessary in order to access wafers in the FOUP.

The conveyor 160 shown in Figs. 2A-2C transports the FOUP 2 so that the FOUP
door faces the load port when the FOUP arrives at eh load port. It is within the scope and
spirit of the invention to transport the FOUP along the conveyor in other orientations. By

20  way of example only, the FOUP may travel along the conveyor with the FOUP door
facing the direction the FOUP is moving. In this situation, the FOUP advance plate
assembly 122, after it picks up a FOUP 2 from the conveyor 160, rotates the FOUP 2
ninety degrees so that the FOUP door faces the load port.

At this point, the FOUP advance plate assembly 122 moves the kinematic plate

25 112 towards the port door 114. The FOUP is moved forward until the port door is close
enough to the FOUP door to uncouple and remove the FOUP door. By way of example

only, a port door that is able to unlock and remove the FOUP door and transport the FOUP

and port door within the tool is described in U.S. Patent No. 6,419,438, entitled “FIMS
Interface Without Alignment Pins,” which is assigned to Asyst Technologies, Inc., and is

30  incorporated herein by reference. Fig. 2F illustrates that additional FOUPs in the

fabrication facility travel unobstructed along the conveyor 160 to another processing tool



assenbly 122, after it picks up a FOUP 2 fromthe conveyor 160, rotates the
FOUP 2 ninety degrees so that the FOUP door faces the load port. At this
poi nt, the FOUP advance pl ate assenbly 122 noves the kinematic plate 25

112 towarc{g E&%/OQBH door 114. The FOUP is noved forwarg-iddeobi8s port
door is cl ge enough to the FOUP door to uncouple and renove the FOUP

door. By way of exanple only, a port door that is able to unlock and
renove the FOUP door and transport t i lPOUP  and port door within the tool
is described in U S. Patent No. 6,419,438, entitled "FIMS Interface
Wthout Alignment Pins,"” which is assigned to Asyst Technol ogies, Inc., and
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fabrication facility. By way of example only, the conveyor 160 may be located below the
facility floor 4 (e.g., Fig. 11), flush with the facility floor 4 (e.g., Fig. 10) or above the load

port (not shown).

Regardless of the height of the conveyor system relative to the load port, each

20  FOUP 2 preferably travels along the conveyor 160 such that the FOUP door 6, when the
FOUP 2 arrives at the load port 100, faces the port door. However, a FOUP may travel
along the conveyor in other orientations and can eventually be rotated to face the port

door. Either way, the number of times each FOUP 2 is handled between the conveyor and

the load port is greatly reduced. For example, after a FOUP is lifted off the conveyor by

25  the FOUP advance plate assembly, the FOUP does not have to be aligned again prior to
accessing the wafers. The FOUP is lifted off the conveyor and does not have to be
handled by a robotic arm (e.g., required in an RGV system). The load port 100 eliminates

this additional handling step, which provides faster transfer of FOUPs from a conveyor or

other transport device to a load port and minimizes handling of the FOUP 2.

30 Conventional load ports do not allow a floor based FOUP transport system to
transport FOUPs directly below the FOUP advance plate assembly 122, The housing 11



20 FOUP 2 preferably travels along the conveyor 160 such that the FOUP door
6, when the FOUP 2 arrives at the |oad port 100, faces the port door.
However, a FOUP may travel along the conveyor in other orientations and
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FOUP advance plate assenbly and the facility floor 4. Figs. 8-11 provide
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conveyor o) acl oor 4. In
100 over the conveyor, for example, to service the load port 100.

Fig 10 illustrates a conveyor 160 embedded into the facility floor 4. In this
embodiment, the bottom surface 3 of a FOUP 2 travels along the conveyor 160
substantially at floor level. The conveyor 160 does not obstruct access to the front of the

20 load port 100. In comparison to the conveyors shown in Figs. 8-9, the z-stroke
requirement between the conveyor 160 (position B) and the uppermost position (position
A) is increased and the floor 4 must be modified to allow room for the conveyor 160.
However, this embedded conveyor 160 provides several advantages. The wheels of the
conveyor 160 could, for example, retract lower into the facility floor 4 in sections located
25  between processing tools 101 - allowing foot traffic to easily walk over the conveyor 160
or allow equipment to be rolled over the conveyor 160. Alternatively, a temporary plate
could be placed over the conveyor 160 with clearance for the wheels that would allow foot

traffic and easier equipment roll in.

Fig 11 illustrates a conveyor 160 located below the facility floor 4. This
30 embodiment allows foot traffic and equipment roll-in to occur completely unobstructed by

the conveyor 160. The z-stroke requirement between the conveyor 160 (position B) and



enbodi nent, the bottom surface 3 of a FOUP 2 travel s al ong the conveyor 160
substantially at floor |evel. The conveyor 160 does not obstruct access to
the front of the 20 |l oad port 100. In conparison to the conveyors shown in
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havi ng a fl qor unted conve 60 as Jong,a second z-guide, 242 is
ot | oper ar Bl HIEARS oRERY T QLT s TGl it HOUECHP A AHE STkl
assenbly 293 can be raised to position A allowng a FOUP to travel along
t he conveyor 160 and pass underneath the FOUP advance plate assenbly 222.

T0ad ports 200 6T A e A R e, M e oo T oad
port incl uxbsts 200. 1$imiletite ipreyigusaload 2aBs Heseiibrgl ahrove/ @choloed 208; inelugasra  door
214, alnjd kﬁxé‘\?n'{'i% ipﬁltepil%th(:i:wi%.]g%nemﬁi pgrt 215, a port door 214, and kinematic plate 212 and a
z-drive mechanism 220. The z-drive mechanism 220 moves the FOUP advance plate
assembly 222 vertically between the I/O port 215 and the conveyor 160. The z-drive
mechanism 220 comprises a two-stage mechanism having a first stage drive mechanism
(FSD) 240 and a second stage drive mechanism (SSD) 242. The FSD 240 moves the
20  FOUP advance plate assembly 222 vertically between the I/O port 215 and the facility
floor 4. The SSD 242 includes a drive assembly that moves the FSD 240 vertically
between the facility floor 4 and the I/O port 215. In one embodiment, the SSD 242 sits
within a back channel 250 of the FSD 240 and provides a guide for the FSD 240. - The
present invention is, however, not limited to this structure. When the FSD 240 is located
25 in its fully raised postion, the FSD 240 preferably does not extend below the mounting
plate 216. This feature allows the load port 200 to be easily removed from the tool 201.

Figs. 16-17 illustrate the load port 200 with a reduced height mounting plate 216.

The reduced height mounting plate 216 secures to a processing tool 101 through a BOLTS
Interface similar to the mounting plate 116 described above. However, this mounting

30 plate 216 does not extend down to the facility floor 4 when secured to the tool. Instead, a
gap is left between the bottom of the plate 216 and the facility floor 4. The gap provides



z-drive nechani sm 220. The z-drive mechani sm 220 noves the FOUP advance
plate assenbly 222 vertically between the I/O port 215 and the conveyor
160. The z-drive nechanism 220 conprises a two-stage mechani sm having a
first staggohobey@id¥gchani sm (FSD) 240 and a second st agerg@kiosGoogRshani sm
(SSD) 242. The FSD 240 noves the 20 FOUP advance plate assenbly 222
vertically between the 110 port 215 and the facility floor 4. The SSD 242
i ncludes a drive assenbly that noves tH&-FSD 240 vertical y bét ween t he
facility floor 4 and the 1/0O port 215, In one enbodi nent, the SSD 242 sits
wi thin a back channel 250 of the FSD 240 and provides a guide for the FSD
240. The gmassenipoitriveavicerthd ol Wihewt diying ¢d relriove thedentioe tdaid postt200 dtour e.
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facility. Vertical tunnel sections transporting open containers could also incorporate

article mapping functions. For example, a vertical tunnel section could include an optical
scanning assembly that determines the position of each wafer in the container as the

20  container if lifted by the vertically movable support plate towards the opening.

Figs. 18-19 illustrate yet another embodiment of a load port having a FOUP

advance plate assembly that moves vertically between an I/O port 315 and a conveyor 160

(or other FOUP transport device). In this embodiment, the load port 300 includes a FOUP

advance plate assembly 322, a kinematic plate 312, a port door 314 and a mounting plate

25 316 having an I/O port 315. In this embodiment, the mounting plate 316 secures to the
processing tool 1Q1 through a BOLTS-Light interface.

The z-drive mechanism 320 moves the FOUP advance plate assembly 322

vertically between the I/O port 315 and the conveyor 160. The z-drive mechanism 320
includes a first z-guide 302 and a second z-guide 304. Each z-guide is secured to the

30  mounting ;Slate 316 on a side of the I/O port 315. Each z-guide may also be integrally

formed with the mounting plate 316. The mechanism 320 also includes a pair of z-rails.



FOUP advance plate assenbly 122. These vertical sections would provide
beneficial for 15 transport systens transporting open containers or
cassettes throughout the facility. In this enbodinment, the entire travel

pat h of a opob@eieiseywoul d be isolated fromthe rest of t gzﬁ&;ol)&lw'
Vertical tunnel sections transporting open containers cou g]a SO

incorporate article mapping functions,_For exanple, a vertical tunnel
section could include an optical scanh hg assenbly that determ nes the
position of each wafer in the container as the 20 container if |lifted by

the vertically novabl e support plate towards the opening. Figs. 18-19
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plate assembly access to a FOUP traveling on the conveyor 160.
These conveyors transport FOUPs throughout the semiconductor fabrication
facility. In a preferred embodiment, each FOUP travels along the conveyor below each
20 FOUP advance plate assembly 122 located at the uppermost position. Placing the
transport device below each load port’s datum plane minimizes the effect of particles

generated by the conveyor 160.

Figs. 20-24 illustrate one embodiment of a shuttle 400 for simultaneously

supporting and transporting two FOUP along the railway 420. It is within the scope of the

25  present invention for the shuttle 400 to hold more or less than two FOUPs. The shuttle
400, in this embodiment, includes two sets of supports 402, each supporting a single
FOUP 2. Each support 402 preferably includes a lower support 404 separated from an
upper support 406 by a vertical member 408. The upper and lower supports are separated

so that a shuttle 400, passing a load port with the FOUP advance plate assembly 122

30 located in the lowermost position will pass the load port unobstructed. The upper supports

406 are intended to support the bottom surface of a FOUP with minimal contact.



structure between the conveyor and the rest of the facility. The barrier
150 prevents interference with FOUP novenent al ong the conveyor 160. In
anot her enbodi nent, the conveyor 160 is isolated fromthe facility by a
tunnel 190G, 55&709£5§%. The tunnel 190 15 preferably inclp@pgsafs@pRRI Ng in
the top surtace 0 he tunnel 190 where the tunnel 190 is |ocated adjacent
a load port. The opening in the tunnel 1%90 all ows the FOUP advance plate
assenbly access to a FOUP traveling on“the conveyor 160. These conveyors
transport FOUPs throughout the sem conductor fabrication facility. In a
preferred enbodi nent, each FOUP travels al ong the conveyor bel ow each 20
FOUP advance plTae shuttle ¢balso npcommedstes @ EQUR kdvange plattoassepblyi 122 aroving aci ng
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FOUP door 6.

The rail 420 may comprise any mechanism known within the art, such as a
conveyor or a conventional railway. The rail 420 may also be mounted within the
fabrication facility at many heights. For example, the rail 420 may be mounted to, flush

20  with, below, or elevated with respect to the facility floor 4. If the shuttle 400 is not
elevated, the shuttle 400 preferably has a low profile to allow operator foot traffic over the
rail 420.

The shuttle 400 may travel along any type of rails. By way of example only, the

rails 420 may comprise a primary drive rail 422 and a secondary support rail 424. The

25  shuttle 400 shown in Figs. 20-24 can simultaneously transport two 300mm FOUPs 2A and
2B. It is within the spirit and scope of the present invention for the shuttle to carry two or

more FOUPs. Simultaneously tranéporting FOUPs 2A and 2B with one shuttle 400 allows

for more flexible delivery sequences and provides buffering advantages. For example, a

two pod shuttle 400 has the ability to do “fast swaps.” In other words, the shuttle 300 can

30 retrieve a first FOUP 2A from a load port 100A onto an empty support 402 and then load a
second FOUP 2B from the shuttle 400 to the same load port 100A. This would reduce the



10 At this point, the kinematic pin grooves in the bottom surface of the
FOUP 2 preferably align with the kinematic pins 118 on the kinematic plate
112. The FOUP advance plate assenbly 122 is then raised to the uppernost
position. The FOUP 2 is eventually engaged by the kin ' 112 and
is |ifted WPEOWAESYhper supports 406 of the shuttle 402. |’%§3&y°gélg? erred
enbodi nent, no further adjustnent between the FOUP 2 and the kinematic
plate 15 112 is necessary to move the FGUP towards the nounting plate 116
and renove the FOUP door 6. The rail 420 may conprise any nmechani sm known
within the art, such as a conveyor or a conventional railway. The rail 420
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A ustysat 63 1BeL HP LR OS89 consecutively in one trip. For example, several FOUPs may be

loaded and unloaded from various tools during a northbound leg up a bay (e.g., shuttle 400

traveling from processing tool 101A to processing tool 101B). A bay is defined as, but not

limited to, multiple tools arranged in a row. The shuttle 400 would then reverse direction

(e.g., shuttle 400 traveling from processing tool 101B to processing tool 101A) and several
20  FOUPs may be loaded and unloaded from various tools during a southbound leg.

The rail system may branch, curve or ramp up/down to move the shuttle 400 along
various paths on the facility floor 4, above the floor 4, below the floor 4, between bays and
within bays. All shuttles 400 could be made identical in terms of pod position relative to
fiducials. This would eliminate tool “teaching” that is required with current AGVs that

25  incorporate a robot arm. This improves serviceability and time to remove and replace

shuttles.

The shuttle 400 may travel at high speeds, for example, only when. enclosed in a
tube 190, or behind a fence 150. In areas where there is no enclosure, to allow foot traffic
crossing for example, the shuttle 400 would move in a slower mode and may incorporate

30 look ahead sensors or move behind a light curtain to avoid collision. Intersections with



tool 101 having two |load ports - a first |oad port 100A and a second | oad
port 100B. Having two |oad ports enabl es continuous tool operation w thout
bei ng gated by the 10 AMHS. Wth a fast-swap shuttle 400, a third | oad port

woul d be uREEREGALY t 0 achi eve continuous tool operat ipehyshooshssids € 400
that could accommpbdate three or four FOUPs could service two or three

processing tools in sequence with fast swaps at each tool. The shuttle
could also take three or four FOUPs fiA®m an ori gi nation point - maybe a
stocker - and deliver the FOUPs 15 to three or four tools consecutively in
one trip. For exanple, several FOUPs may be | oaded and unl oaded from
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move a FOUP vertically between two heights. For example, Fig. 25 illustrates that a load
port 500 includes, among other things, a mounting plate 516 having an opening 517 and a
vertically movable support structure 522. Similar to the embodiments described above,
the load port 500 also includes a mechanism for moving the support structure 522
20  vertically between the conveyor 560 and the opening 517. The Fig. 25 embodiment
illustrates a support structure 522 having two supports for contacting the bottom surface of

a FOUP.

The conveyor 560 shown in Fig. 25 is divided into three sections at each load port

500 to accommodate the support structure 522. By way of example only, the conveyor

25 560 comprises a middle section 562, a left section 564 and a right section 568. Each
conveyor section, in this embodiment, comprises a belt 568 and a pair of rollers 570. In

one embodiment, and as shown in Fig, 25, the rollers 570 that are part of the middle

section 562 of the conveyor 560, are rotatably mounted to the mounting plate 516.

Each section of the conveyor 560 is separated apart from the other, creating a gap
30  between each section of the conveyor. The gaps allow the support structure 522 to travel

below the conveyor 560 and wait for a FOUP to arrive on the middle section 562 of the



of the rail and not restricting shuttle notion to |linear novenents between
adj acent tools. For exanple, a rail-less shuttle could cross a bay aisle
to transport FOUPs between tools perform ng consecutive process steps

| ocat ed on opg)osi te sides of an aisle and the shuttles ﬁ;tgffﬁﬁ*"%*‘%“mﬁ one
anot her wH¥P@Y%44@2¥&Y. 1 n addition, individual tools cou e taken of f-1ine
for service and the rail-less vehicles could sinply be redirected around
the | oad port area during this serviet-Advanced vehicl es coul d navigate
the entire factory, enter elevators and travel down aisles also occupied
by tool operators. Fig. 25-27 illustrate that a | oad port is not required
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The support structure 622 is then raised vertically to engage the bottom surface of the
FOUP and lift the FOUP off the conveyor 660 to a predetermined height.

Fig. 27 illustrates another transport and delivery system that comprises a load port

700 and a conveyor 760. The load port 700 includes, amo;lg other things, a mounting

20  plate 716 having an opening 716 and a slot 724, and a support structure 722. The support
structure 722, in this embodiment, preferably moves only vertically between the opening

717 and the conveyor 760. However, it is within the scope of the invention for the support
structure 722 to also move horizontally. The support structure 722 may comprise any.
structure that supports a container including, but not limited to, a kinematic plate for

25 supporting a FOUP or any other container support mechanism. The conveyor 760
comprises a rail 762 having cantilevered rollers 764 with rotatable wheels 766located at
both-ends of each roller 764. In this embodiment, the rollers 764 preferably do not contact

the container — only the wheels 766 — to minimize contact with the container.

To support a container located directly in front of the load port 700, two wheel 766
30 are rotatably mounted to the mounting plate 716 of the load port 700. These two wheels

may be passive wheels or drive wheels. Eliminating the rollers 764 on the conveyor 760



5 conveyor 660. The | oad port 600 includes, anong other things, a nounting
plate 616, a support structure 622 and a nmechani sm 620 for noving the
support structure 622 vertically. In this enbodi nent, the support
structure hbses a structure having a first support 624, a second
suppor t 622%§%§Bg9§%frd support 628. Each support incl uddd/@2006(00dfdt i c pin
618 at the distal endof each support. This structure replaces the kinematic
10 plate 112 in the load port 100. The2@enveyor 660, by way of exanple
only, conprises a rail 662 and nultiple cantilever rollers 664. As shown
in Fig. 26B, the each support 624, 626 and 626 of the support structure

622 is ablfer the se@ss i BbHESTth@loRd bbrt 900 AHWAGER kugpelt!satsturedR4 16 e Idvated he
support structure 622 can be | owered below the rollers 664. A FOUP

pr ef er abl ypelosnthe wheels 6. gk this@ops| Whan @wipingrcamento teshiarfiant ef fhededdes in

the botto f P ali \M et i i on
the supporetidtfiihc 8o sshilie 22 el RIS TRe SLARHE JEuR L UR Y
verti cal | y760.0 Tee\gipgert istrectinet tuaheoaueoaciusifatddia Fids(RI22aa ihtefcharigesbléOUP of f
t he conveyor 660 to a predetermi ned height. Fig. 27 illustrates another

transport and giekliowkl Ve ppieeiatednthbt therapbiéescabddoadciR@isins ad0pratsds dor
conveyor 760. The | oad port 700 includes, anong other things, a nounting

20 pl at e FAhEsaert Ratwspe Aicary eyatend ddoad raripare Jorgxplapgory ripasey s enduct ur e
722. The ; L HE A hdbyt oS ' b { gsf only
verti cal |y BeRinu Al hiTimicd hddby! HeSin PRRTCHERL Bl ZHRARICATUES, O

wi t hi n t he metbpkamifsystem fon ¥ ORIPI teansgontatioh)ét shopld detappaemtitc thoseskiRd indheal so
nove horizontally.. The support strycture 722 coppri se_any. tructure
that suppdfi Laeetiin S HRIERTE] BRIHET Bterh Bevd P eleres. I WPHGAR ¥ plate
for 25IOSUthg{eEi'afég tBat NaHBuP nodMbatini C4dapafiédl BRI alidiRRRE enBRENAM sSthEredin e
conveyor 7 conprises a rail 762 having cantilevered rollers 764 with

r ot at abl e m#yes ma%wlﬂun dheewwope andppirii o€ g presentdavantionl Ferexpaple, the ushels

enbodi nent rol.l.er r.eferabl. n : (o) SR e - only
he wheel <ot ' e aRUT Y ARitoie Bl koM ha e SEBLOE..

cont ai ner dpparaftehataihdn@aifithe inverftive déncefts tiéseribababope Woulte, equaity appiedble’66 30
are rotatably nounted to the mpunting plate 716 of the |oad port 700. These
two wheel g0 thegipe pEothsrsrongssmpgpadncdorgpanyfactiging3aRlications; i nj nating the rollers
764 om4 he conveyor 760 WO 2006/ 091593 PCT/ US2006/ 006103 -20 for the
section in front of the |oad port 700 allows the support structure 722 to
be | owered below the wheels 766. At this point, when a container comes to
rest in front of the |oad




port 700, the support structure 722 may then be raised to |lift the

contai ner off the conveyor 760. The support structures and conveyors
illustrated in Figs. 25-27 are interchangeable. 5 It should be appreciated
that the above-descri bed nmechani sms and process for FOUP transport between
a conveyor and a load port are for exp|anatory purposes only and that the
invention is not limted thereby. HaviTig thus described a preferred

enbodi ment of a nmethod and system for FOUP transportation, it should be
appar ent ggithose skilled in the art that certain advantages of the within
system ha en achieved. It should also be 10 appreciated that various
nodi fi cati ons, adaptations, and alternative enbodi nents thereof may be
made within the scope and spirit of the present invention. For exanple, the
use of cénveybpwtdméorpeesanting aeanfanes gioring at leestpromdolettop Pressssingtpplon
facility, ¢§p$ﬁ,should be apparent that many of the inventive concepts
descri bed“above &wul d be equally applicable to the use of other

non- senm conductaya lsmrpeftasiclidingg applications. 15 -21- Clains 1. A system
for presenting a container storing at |east one article to a processing
tool, conpris?Agmepayngangp@igort, including: a frame having an opening; a

support struct%%,sllpgﬁis{}gc ao%ngdadﬁﬁecf%cr@%e\{\?e 24 é%ﬁ}‘?r and a drive

mechani sm f or ng sal d support structure su ally vertically
bet ween a fi rsidiied ghthaaisoh far semgdaideigport straotdrd dupstantcablywesteally or nmovabl y

supporting the cqontainer substantially along a container transport plane;
wherein a @Bﬁﬂh?ﬁ§¥ﬁ?ﬁgvgaﬁﬁ&x83%§§¥ﬁaE@nveyor_nnves unobstructed over said
support StrUCtHﬁ%cﬁH@?@ﬁﬁhﬁuﬁwﬂ @ﬁﬁxﬁﬁﬁﬁﬁéH&ﬁmhésh&&ﬁﬁﬁﬁyﬁhnéﬁ'd second

hei ght, wherern the container traveling unobstructed does not contact said

support stoniginentsnsyvirl Wane; avel i ng over said support structure |ocated at
sai d second hej ght wher. ei n s%id sugﬁgrt structure, %he Iocatgg at said
second hei ght , “ireingsqn ertr)ré}' e CP%Y’F%’BB?’{’V?)GI%BS: ”\ﬁﬁgroéffrrﬁa id support
st ruct ur e suppoRRtrh@eRtvatEnahidsapsbrf dthusturdBil@ited at Said QeahEReighove
wherein the container traveling unobstructed does not contact said support
structure while traveling over said support structure located at said second height,
wherein said support structure, when located at said second height, is located
below said transport plane;
wherein said support structure, when located at said first height, is located above

said transport plane.

2. The system as recited in claim 1, wherein said load port further includes a port
door being adapted to move between a closed position preventing an article from passing
through said opening and an open position allowing an article to pass through said

opening.

3. The system as recited in claim 1, wherein said support structure comprises a
container advance assembly being adapted for moving the container substantially

horizontally.

4. The system as recited in claim 1, wherein said support structure is able to receive

a container for transporting semiconductor wafers having a diameter between 150 mm-



said transport plane. 2. The systemas recited in claim1l, wherein said

| oad port further includes a port door being adapted to nove between a

cl osed position preventing an article from passing through said opening
and an open position allowng an article to pass through said opening. 3.
The systemas recited in claim1, whergin said support structure conprises
a container advance assenbly being adapted for noving the contai ner
substantially horizontally. 4. The systemas recited in claim1l, wherein
sai d suppgéd structure is able to receive a container for transporting
seni condudtol™af ers having a di aneter between 150 nm -22- 500 nm 5. The
systemas recited in claim1, wherein said support structure is being
adapted to receive a container for transporting a flat panel display. 6.
The systefn as Fecsysem asieiediinrlaim hhehespip saidisepnesictrapiusnis boinpedapiest an arm
af fixed t I: e gy assenbly for noving said arm
verticallgv%a%g:# e §§%?§%#%§5#%§$?g%ﬂpﬁdgﬁg%ﬁ%6, wherei n said conveyor
conprises: a first rail parallel to the direction of travel of a container
in the copveyor; and a secqond rail spaced aparf fromsaid first rail and
paral |l el Po t h&hgfyslem gsgpited iplapail vheen Sgi mpeshandim SQMprises Tatafaj | passi ng
said | oad j e ) 1 { | tructed
b ough af T R R L o A g M i
claim1l1, wherein said conveyor conprises: a first rail having a top

surface; and azﬁecond rail, zpaced gp rt fromsaid first rail. 9. The system
as recited in CNGIHER astpgitediinclam b HAAHS (PTYFPLPEP R Yrer ti cal |y

adj ust abl e arnah?syhréng;aﬁalréi Rithe dBOioR b iRl of Pccttlifbri BRAGhvS b Yag ur e 10.

The systemas recited in claim1, wherein said conveyor conprises a belt
conveyor. 11. Theosysileprced apat fromdsaidfirst rail andlparelie tethe festirail,conveyor

conprises a rail and, a lurali f.rollers.each rotatably.secured to said
r airrF, each one"8f™® gb‘ap?iflﬁ? 8??21[1{/%’3? rafléjlafsélqrgssa“ﬁlﬁcﬂﬁorgﬁ’ﬁh@as %Pfﬁ?"lre from each
ot her andagoigRdiid ar W PR dndbs@idtsPihebuigRiat least a pan of said first rail.

8. The system as recited in claim 1, wherein said conveyor comprises:
a first rail having a top surface; and

a second rail spaced apart from said first rail.

9. The system as recited in claim 8, wherein said mechanism includes a vertically

adjustable arm having a distal end affixed to said support structure.

10.  The system as recited in claim 1, wherein said conveyor comprises a belt

conveyor.

11.  The system as recited in claim 1, wherein said conveyor comprises a rail and a
plurality of rollers each rotatably secured to said rail, each one of said plurality of rollers

being spaced apart from each other and extending outward from said rail.

12.  The system as recited in claim 11, wherein said support structure comprises at
least two fingers spaced apart from each other such that each said finger nests between

adjacent rollers when said support structure is located at said second height.



12. The systemas recited in claim1ll, wherein said support structure
conprises at |least two fingers spaced apart from each other such that each
said finger nests between adjacent rollers when said support structure is
| ocated at said second height. -23- 13. In a sem conductor fabrication
apparatus having a conveyor for novabl supporting a container along a
first rail and a second rail between 'p%\édcessi ng tools, a |load port
conprising: a frame having an opening; a support structure being adapted to
recei ve a,gontainer. d chani s onnected to sai.d su rt structure,
for novi ngljg’s ai %asstfgiﬁ%o?lt'auc@i @E%f%ro 8 ag‘}%%?%matvima%%lon\yg(}rif%rarp?‘ga%\?ﬁ th respect to
sai d franmsyppsaing areafaait siohP e ifing radadtadcdnd rhid B&vesiap@dc&Ippasdls, atisddct ure to
a predeterm ned  position between said first and second rails of said
conveyor BYERORPMAYNE contai ner noving al ong said conveyor passes
unobstructed o | . Structure, wherein said support structure,
when | ocat ed a%(ﬁrsdrg?ghgpgglgt%{n% ed position, is |ocated Bgl ow t he

cont ai ner novi aguppbaaycts@ibadingedystad ®meddvengcontapdreahdt 0 rai se sai d support

structure to an upper position such that another container noving al ong
sai d conveyor %%g@lsﬁﬁﬁﬁﬂ"fsﬁgﬁ%ﬁméﬂﬂ’@m§55“Hiures hPOVIESEFEPRATe when sai d

support stgialbSebstantifly dEcaRREh Iﬁéb%btttb‘%ﬁd frhthe, The systemas recited in
claim 13, wherein said supporf structure conprises a container advance

assenbly for nead mgchrnsonbangatapted 4o boveo srig suppod diragiues tas peadisteymined
substanti al l. ori zont al wi.t h respect. t.g said fr .. 15. The system as
Cocitoa i Aowon WA i o ldiclp T 2R st b lstor B T ABpmudifer FRRS V"
cont ai ner afoff s£id srivegoryRbies ANCBLGLOEd WRd €48 siioringruduel, anet er bet ween 150
mm 600 mm 16. The systemas recited in claim 13, wherein said support

structure i s bwherginsdiptupport sterciuse avhea lecated it sdidhpredeterminedipesgn isng a f | at
panel dis jted in claim13, wherein said
mechani smpgégtﬁ%ﬁ%‘é“é@g%{ﬁ%géfm‘g@é%g&a distal end affixed to said support
structure; andsad fhethadisasisaigdhhdapledno rapeisaid sappoit rubtuvetotanadbénpogitioh r espect
to said frane, -24-

such that another container moving along said conveyor passes unobstructed under said

support structure when said support structure is at the upper position.

14.  The system as recited in claim 13, wherein said support structure comprises a
container advance assembly for moving a container seated on said advance assembly

substantially horizontally with respect to said frame.

15.  The system as recited in claim 13, wherein said support structure is able to receive
a container for storing semiconductor wafers having a diameter between 150 mm-600

mim.

16.  The system as recited in claim 13, wherein said support structure is being adapted

to receive a container for transporting a flat panel display.

17.  The system as recited in claim 13, wherein said mechanism comprises:
an arm having a distal end affixed to said support structure; and

a drive assembly for moving said arm vertically with respect to said frame.



18. The systemas recited in claim17, wherein the portion of said first
rail passing said |oad port includes a feature allowng said armto pass

unobstructed through at least a portion of said first rail. 19. A
sem conductor fabrication apparatus having a conveyor for novably
supporting a container, storing at |egst one sem conductor wafer, between

processing tools, the conveyor being “adapted to nove the contai ner
substantially along a container transport plane, a |load port conprising: a

frame havigg aﬁhe"s?r@t’é}n%;reé‘teﬁ% &1%1%‘ 'J/Hé d&‘i’lh‘é bt n%f%Maqﬂgtg?i?égsg@Fure for

recei ving the con ner an arm a | xe hor1 zont ust abl e
suppor t staidibhd pert irelwdies ¥ éeanere hAbowiapsaid amn enpasdumabssmteﬂ tronghfaoleastavi ng
sai d support. st S%ﬁ substantially vertically with respect to said
frame, saPYlifRe E‘iﬁ B ng adapted to lower said horizontally adjustable
support structure to a predeterm ned position having an elevation | ower
than the container transport plane to allow a container noving al ong the
conveyor 1% padsemivobductardtlaitatiorespperius Having 2cnnedybyfoadjovsblalshppostingpor t
structure nobstructed w.tho %{l E gntactin sald S ort
€r ?t kll‘s)

St uct ur o8 SOl BRER R E RN el BRI M ot a1 1
adj ust abl @o@@ﬁcﬂ%tng adhpted toth6ve the dhtalRAIQUbRASILlY Aldng @ ¥bMGindNrasorat | on

hi gher than t contai ner transport plane.
plane, a load port comprising:

a frame having an opening;

a horizontally adjustable support structure for receiving the container;

an arm affixed to said horizontally adjustable support structure;

a drive mechanism, connected to said arm, for moving said support structure
substantially vertically with respect to said frame, said mechanism being adapted to lower
said horizontally adjustable support structure to a predetermined position having an
elevation lower than the container transport plane to allow a container moving along the
conveyor to pass unobstructed over said horizontally adjustable support structure and to
pass unobstructed without contacting said support structure,

said mechanism being adapted to raise said load horizontally adjustable support

structure to an upper position having an elevation higher than the container transport

plane.



