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transport modules are generally used in conjunction with a variety of substrate

15 processing modules, which may include semiconductor etching systems, material
deposition systems, and flat panel display etching systems. Due to the growing demands
for cleanliness and high processing precision, there has been a growing need to reduce
the amount of human interaction during and between processing steps. This need has
been partially met with the implementation of vacuum transport modules which operate

20 as an intermediate handling apparatus (typically maintained at a reduced pressure, e.g.,
vacuum conditions). By way of example, a vacuum transport module may be physically
located between one or more clean room storage facilities where substrates are stored,
and multiple substrate processing modules where the substrates are actually processed,
€.g., etched or have deposition performed thereon. In this manner, when a substrate is-

25 required for processing, a robot arm located within the transport module may be
employed to retrieve a selected substrate from a load lock chamber and place it into one

of the multiple processing modules.

As is well known to those skilled in the art, the arrangement of transport modules
to “transport” substrates among multiple storage facilities and processing modules is

30  frequently referred to as a ““cluster tool architecture” system. Figure 1A depicts a typical
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transport module (ATM) 103 which includes a filter/blower 152a, a robot 156 having an
arm set 158, and a shelf 154. The shelf 154 is configured to hold a cassette 160 of wafers
162 within a cassette environment 152b. The cassette environment 152b of the ATM
103 has a door 155 which can be opened to insert or remove the cassette 160 during
processing. The filter/blower 152a is configured to generate an air flow 170 in the ATM
103 and thus, cause the air flow substantially undisturbed through a particle screen 171 to
a lower portion of the ATM 103 and then out an exhaust vent 152c. In addition, the
ATM 103 is simplistically shown connected to the load lock 104 and to the transport
module 106. As mentioned above, the transport module 106 can then transfer wafers

between selected processing modules 108.

Although this type of prior art ATM 103 is capable of transferring wafers from
the cassette 160 into and out of the Joad lock 104 quite efficiently, the air flow 170 has
been observed to bypass the cassette environment 152b during the operation of the

blower 152a. As a result, the cassette environment 152 remains substantially static. That

I



been observed to bypass the cassette environnent 152b during the operation
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particles 164 to remain on the surface of the wafers 162 in between the processing

operations. The longer the particles remain on the surface of the wafers 162, the higher

the probability that such particles will cause damage to sensitive integrated circuitry, and
20  will be harder to clean. |

Still another problem with having cassettes 160 sit in static environment 152b is

that once a process engineer opens door 155 to remove the cassette 160, the cassette 160

may expose the process engineer to potentially undesirable levels of toxic gasses 166 that
emanate from the surfaces of the wafers 162. In some cases, such exposure to process

25  gasses and chemical by-products can cause process engineers handling such cassettes to
become disoriented and thus potentially drop the cassette 160 full of valuable processed

semiconductor wafers 162.

In view of the foregoing, what is needed is an atmospheric transport module that

is capable of controlling the environment in and around a cassette of wafers.

30



beconme disoriented and thus potentially drop the cassette 160 full of
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opened, air will flow out, reducing the chance that particles from outside
will for supporting a wafer cassette and the shelf is separated from a wall of the load cell to
thus define a redirection air flow slot. A perforated sheet is defined below the blower
blower, and the perforated sheet is configured to restrict air flow through the perforated
sheet and induce a redirected air flow through the wafer cassette that sits on the laterally
20  offset load cell. An advantage of the redirected air flow is that residual process gasses
that may be hovering over the wafers in the wafer cassette are pushed away from the
wafer cassette and down the redirection air flow slot. Another advantage is that when the
doors are opened, air will flow out, reducing the chance that particles from outside will

move in.

25 In another embodiment, an atmospheric transport module is disclosed. The
module includes an enclosed housing having a top region, a central region, a bottom
region, and a load cell region. A blower is located in the top region of the enclosed
housing and is configured to generate a flow of air downward into the central region. A
shelf in the load cell region defines a separation between the central region and the

30 bottom region of the enclosed housing. The shelf is at least partially spaced apart from a
wall of the load cell regi@n to thereby define a slot behind the shelf. A perforated sheet is
configured to extend from the shelf and further define the separation between the central
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di scl osegﬂ 4} met hod i ncludes formng an encl osed housing having a top
regi on, ceanraI region, a bottomregion, and a |load cell region. A

bl ower i S | NSIayek exbther ei’dbﬁdihﬁﬁt, a method of making an atmospheric transport module

is disclosed. The method includes forming an enclosed housing having a top region, a
central region, a bottom region, and a load cell region. A blower is installed in the top

20  region of the enclosed housing, and the blower is configured to generate a flow of air
downward into the central region. A shelf is installed in the load cell region and the shelf
defines a separation between the central region and the bottom region of the enclosed
housing. The shelf is at least partially spaced apart from a wall of the load cell region
and thereby defines a slot behind the shelf. A perforated sheet is installed in a manner

25 that extends horizontally from the shelf and further defines the separation between the
central region and the bottom region. The air flow generated by the blower is restricted
from freely flowing through the perforated sheet and is partially caused to be redirected
away from the perforated sheet and toward the shelf of the load cell, through the slot and
into the bottom region of the enclosure housing.

30 A wafer cassette having one or more wafers is configured to sit on the shelf of the
load cell and thus receive the redirected air flow. The redirected air flow therefore keeps
a gentle flow of air flowing over any wafers that may be temporarily stored in the wafer

cassette. The shelf can be configured to hold more than one wafer cassette, and an
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a flow of air downward into the central region. A shelf is installed in

t he | oad cew @%5)” and the shelf defines a separation bétween the
central reg

at least partially spaced apart froma&é wall of the load cell region and

t hereby defines a slot behind the shelf. A perforated sheet is installed in
a manner Z2slatingtencloswegean he biritioaround| eac mafer chssettshtel maintaih 4 stablegninitef i nes

t he separ t I [ ' The air
1 ow goner Dot VRER s cB6: bR 8 B endifl dehe 4o L OF

per f or at edvaftreedsetwasd i s partially caused to be redirected away fromthe
perforated sheet and toward the shelf of the load cell, through the sl ot
and into the mvamageomgy,ahe géntleHiove of fedirented hmmén’lge u&ﬂard\enmfesrthaasset te

havi ng .one wafers is . configured to sit an the shelf of the |oad
ol 1 "ot vl P s loae bR ot Silngite syl en i bbs fost 11 | o

t her ef or e beR@ PP of FosPPidtese gheQWIIRS geilé flbw ORcdFediddir a’iéb)’asmﬁ & enlobidg Ny be
tenporarily stored in the wafer cassette. The shelf c be, configured to

hol d mor e THFRFFOBICPARIAIES Tom Oy e the Walfssy sifina\ip the F233158 STREIHTIID S5 6

i sol ati ng cgREIRE Uhii-EViroRRelkt Uihhd fcﬁ{eﬂuﬂi%h&aﬁl@ld%fmﬁrhq%ﬁ AL précciRENt @i n a
stable mini- environnent when a door béhind the shelf i's opened to access a
parti cul atvafme Other Bepecizand adyantages: ofthe mammu@lebmsm? appaprnt fom the | ow of
redirqgte S S &5 f he | oad
cel l g?e ﬁ(g?“é?émi&%ééﬁhﬁes%gﬁ ataiﬁl'g1 W \/“uﬁlgtﬁéﬁe‘?\’téh \g?]ed&%ﬁn@ngﬁﬁgga‘% “ build up
of post pulbsastmquswOfmnlgeﬂlblpanmplg&\pfdhemﬁmmact ed air also assists in
removing mcroscopic particles fromover the wafers sitting in the
cassettes, thus maintaining a controlled mni-environnent that fosters

hi gher yields and higher quality processed wafers. O her aspects and
advant ages of the i nverBRIBF DESCRIPFIONOFITHEDRAWINGSn t he 10 fol | owi ng
detail ed description, taken in conjunction with the acconpanying draw ngs,

i | lustrating byne\pyesét inventibh ewillnge peaiditg ivaliestood byhe i follewing; CdetailBiRl EF
DESCRI PTI ON OF THE DRAW NGS The present invention wl| e rea%e]%

under 4f 0o des5PHgReIn; Eﬂ“ﬂ‘{ﬂﬁﬁ‘%w&éttﬁ? Ia%‘iﬂ’mpi@"ﬁfegfﬁ“ﬂﬁsr Bhwf”r? Sk GHEFCBN wi th

the accompaRhRdefEaN MESuidanilinbn,i ke ref erence

Figure 1A depicts a typical prior art semiconductor process cluster tool
architecture illustrating an atmospheric transport module that interfaces with a vacuum
transport module, wherein a load lock receives wafers for transfer to the vacuum

20  transport module.

Figures 1B and 1C illustrate a partial system diagram including an atmospheric
transport module (ATM) and a cassette.

Figure 2A illustrates an atmospheric transport module (ATM) that can sit on a
clean room floor and interface with load lock chambers, in accordance with one

25 embodiment of the present invention.

Figure 2B illustrates another embodiment of the present invention in which the
ATM includes a fan to further assist the redirected air flow through a redirection air flow

slot and out a vent.

Figure 3A shows a top view of the ATM that is connected to a process system, in

30 accordance with one embodiment of the present invention.
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nuneral s designate |ike structural elements. Figure | A depicts a typical

prior an sem conductor process cluster tool architecture illustrating an
at nospherlﬁ,otogé‘;}g ort nodule that interfaces with a vacu % nsport
nodul e, wherein | oad | ock receives wafers for transfer'#EJB’U {@7 gcuum 20

transport nodul e Figures |B and 1C iTlustrate a partial system di agram
I ncl udi ng an atnospheric transport nodule (ATM and a cassette. Figure 2A

illustrates akt piksrates enothes sabodimsatiplethe Arepntinwntienip whichdbe a cl ean

r0o0om f1 0qpaafl ah@ iR HERGEeWishdd hRRBedndfbaflfTbers, in accordance with one
25 enbodi nent of th«g present invention. Figure 2B illustrates another
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further assist e redirected air Iowthrou aredirection arr flow slot
and out aievfemedSmegmddhehaéh@ib\bavaycmoihﬁlamptbﬂedmcmwthat is connected to
a process system in 30 accordance with one enbodinent of the present
inventSion. Ili T WD 01/24233 PCT/ US00/27015. 7 Figure 3B illustrates

anot her enbodi nent of the present |nvent|on |n mhlch the load cell and the
perforated sHMSTAHAI DESGRIPTION @ BORIMENEHt her
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that th eiﬁ gn@pﬁ, PWEVER {9 B?F gpd%t%@gcwpgggpresem invention may be practiced

without some or all of these specific details. In other instances, well known process

operations have not been described in detail in order not to obscure the present invention.

15 Figure 2A illustrates an atmospheric transport module (ATM) 200 that can sit on
a clean room floor 201, in accordance with one embodiment of the present invention.
The ATM 200 includes a top portion that includes a filter and a variable speed blowef.
Alternatively, the variable speed blower can be fixed speed blower, and the separator 205
can include a built-in damper to adjust the air flow. Also included as part of the ATM
20 200 is a load cell 202 which is configured to hold one or more cassettes 212 of wafers
214. In this example, the cassette 212 is an open cassette that can hold multiple wafers
of any particular size. By way of example, the cassettes 212 can be configured to hold
200 millimeter wafers, 300 millimeter wafers, as well as smaller than 200 millimeter and
larger than 300 millimeter wafers. One exemplary manufacturer of open cassettes 212 is

25 Fluoroware, Inc. of Chaska, Minnesota.

The ATM 200 is configured to hold a robot 206 having an arm set 208 for
handling and transferring wafers between the cassette 212 and an adjacent load lock (not
shown). The cassette 212 preferably sits on a shelf 204 which defines a re-direction air
flow slot 203 between the shelf 204 and a back wall of the ATM 200 in the load cell

30 region. At about the same level of the shelf 204 and horizontally extending from the
shelf 204, a perforated sheet 205 separates the arm set 208 from the robot 206. In



w thout some or all of these specific details. In other instances, well
known process operations have not been described in detail in order not to
obscure they roF/EB invention. 15 Figure 2A illustrates an at m)s_gheri C
transport nodul e %ATI\/) 200 that can sit on a clean room¥§Y¥i03H¥1s in
accordance with one enbodi nent of the $resent invention. The ATM 200

includes a top portion that includes a filter and a variable speed bl ower.
Al t er nat i \asnsral, thecpegigratedhsheets)Sdg confignmd teefine afsepasatiog hebieeplaomere, and t he

separat or 208 & wh I“H%¢ hddrard 1P sl dlefl | HSks #}@ 5 ikwgw. Al so
i ncl uded as pé?%i of %}ﬁe T%g%%#gsa@gg% cel ?ﬁlz%@ i wr?ﬂ?é‘ {J:o%figured
to hol d orregion where thegobnt etorargeside. of wafers 214. In this exanple, the
cassette 212 is an open cassette that can hold nultiple wafers of any

particul ar si 26, o B oAboRHP IR inrcP RafiOGAL AT FPasbRl i pefBfldau” ed 1O

hold 200 mllineter ers, | reter wafrers, as snal |l er than
200 mi 51 i reheet 2036ick., thaclgan certexrreS0on ofritiel ATt 200) weef elecsro-pOlishedxstaimlbssr y

manuf act urer, of _opep cassett 212 i s 5 FEluoroware, l.n¢g., O aska,
T mtact skt 8 RS0 SRR &he Sibfls 1 wefl s th PRI res WO nal BRRS:
208 for Hiamdgd segsitine ndicresdsviedsr onnthe wedfers 214 e The gerfofaed cheacl0ds 2k8 and an

adj acent 1 oad |.oc not.. . sho . Th sgett 2 preferably sits _on a
shel f 204 KiiFaHY aért?%a@mae%%%?se*&eeﬁ&ﬁﬁaﬁr wall gé\’/% Pestomie SRSt he shel f
204 and a chpbkposaet coartedtshal. Amflfs)@oih@ dfbﬁar%aﬁﬁhdﬁ@bélo@%dﬁ@ﬁoﬁuﬂed sfketabout the

same | evel of the shelf 204 and horizontally extendi.ng fromthe shelf 204,
a per fi8r aBdthershelf 20rhare geparally pat apreblerp becaute the avafory A ipaintaiged aboyes. |1 n WO

01/24233 IeNib4dPOPhe poEStated sitkeS52 IThe AR POU #:Qls8 sRSlvishRalg Z850r ko (RN i gur ed

to define a separation between a nore clean region where wafers are

t enpor ar i [dpors) whiehicanthe appred to insert andarmps the gassettes 212 fremeyithin bhgirdMwher e t he
robot not r @S\ L gm;)& i ; | the ATM
200 aboveg??ie%%lec%?g’reaéegfgﬁtg%gtré(gdls (1 geﬁ?%}w:eht %F’wsmgng{@b&rﬁ%ghn of the

eet 20 ean center
ATM 200) shanneled otte thepdéansioent andaiuh bf the hovsiag lenclosupr ef thatATMr200si B5n of t he

I cr o Hiay oSt 45y 281 BPRY IS Winp 48 plehBhe 8 such BTG SRR V°
pr ef er abl putedrdn tthe0APNI 2600 eStilk fuathed, dfesvent eanl alsorunecout o€ theabdtwnbef they t he

perforategpﬁgﬁ&% 205 can be powder coated steel. The possibility of charge.
bui l dup b e perforated sheet

The filter in 200a can be any suitable filter capable of producing good efficiency,

such as, for example about 99.9995% at .1 micron. One exemplary filter is an American

20  air filter with boronsilicate glass fibers, which can be obtained from American Air Filter,

International of Louisville, Kentucky. Similarly, the blower can be any suitable variable

speed blower (or a fixed speed blower) which can be used in clean room environments.

One exemplary variable speed blower is a squirrel cage blower RH31M-4/104371 which

is available from EBM Industries of Farmington, _ Connecticut, The variable speed

25  blower will therefore generate a regulated air flow 220 through the filter that is initially
directed downward toward the perforated sheet, arm set 208, and cassette 212.

In one embodiment, the perforated sheet 205 is calibrated with openings (of any
desired shape) to enable a particular amount of air flow through the perforated sheets and
thus, create a redirected air flow 220a. The redirected air flow 220a is believed to be

30  generated because the perforated sheet 205 at least partially restricts the flow of air (i.e.,



10 and the shelf 204 are generally not a problem because the wafers are
mai nt ai ned above  the |level of the perforated sheet 205. The ATM 200 is

al so showngBgyssass a door 210 (or doors) which can be op ipsert and
renove the cassettes 212 fromwithin the ATM 200. Bel ows?ﬁgs‘%@?#lgr at ed
sheet 205 is a vent 221 which allows ®xhaust 222 to be channeled into the
cl ean room and out, of the housi ng encl osure. of e ATM 200. |f_ 15 needed,
the vent TBFedrtegairdion @wahfwggt Arparated shegt gbg?ﬂ il Igverregiop of r om
rushing QeATNM2000 the ATM 200. Still further, the vent can also cone out
of the bottomof the ATM 200. The filter in 200a can be any suitable
filter capabl e of, pr_o]du_ci ng goqd efficiency, _such _as, for exanple about
99. 9995% at . IMSRIEPHHLY HEHe 5 reditpoted pir dlow 2203 wild qurve daward see load £ | ter
Wi th bor aRRbs &Rf Gedid & fnilenVRbrmentH 48 afcRfd B cakbdd 1190 ThE A6y kigan A r
Filter, International of Louisville, Kentuck Simlarly, the bl ower can be

any sul t digve220srwillishes atderstmartillyow peralle] mﬁ%léaugipféedvaﬁqrbm jndhemh can be
e ) _ . . o .
AR e e s e

of Far m regvigenmenCgensented yuthe rddiected pir flovethsygle the2Bafbrs Al of tiel dassetier ef or e
generate I ated air.flow 220 through the filter that is initially

i rected A3afdEh FErilyn bnar detod] S4B mom S buBh gl e e Juet o
212. | n @14 verilb alebiyrsirih thetlbgl @ird0Qr @f ecursd) pat o2k régulatal dibfiaw 2280 will h

openi pgs {of .an esired shape enabl e a rticul ar,_amount of air flow
througﬁ tff?é" ;513?‘}/%\' &Fea"g% §E“§}‘|&bgt”r§u%°,n"8?‘é"§& ar rdé’d‘f F@@I‘ege‘%ﬂ‘rth?l ow 220a.
The redi rrediteedd airflold 220 220 Basks tholgiethe eedirectva 3F1Bes16r 203e6d RRGRmMse t he
perforated, sheet 205 at |east partially restricts the flowof air (i.e., WO

01/ 24233 TeliTEriedgis flow b that Hows thiqneh dheinsHorsted sheeg P2y ahexitthe WngR2L he
per f or at qf 1RN&REr réfion SNtle ATHP26D dreldRire ﬁ@lﬁir&'}]gllﬁfls re%r@&né-ﬁ% lz%ust&?Z.

pictorially illustrated, the redirected air ow 220a will curve toward the
|l oad cell 202 and create_a mni-environnent in and around the cassette

212. The redi Addilagraigd,in Fabjq fypejomthgregulated air flow 22 wilh flew; i pge £ | ow
par alisel AMdidtn0 Yo meREvalaiS of béWeePiibut SER. feh AR aftPIMINR % # Hepugh the

redirection air flow slot 203. Advant ageously, the m ni- environnent

gener at ednipyte threughethe pederated gheet 203 \whilerthe mpdire¢ted oinflows220aavillfgenthe cassette

flow through the wafers 214 at a mean velocity ranging between about 10 ft. per minute

and about 80 ft. per minute. The exemplary mean velocities of Table A are for a case
where the doors 210 of the load cell 202 are closed. For cases in which at least one of the

20  doors 210 of the load cell 202 is open, the exemplary mean velocities of the air flows are
provided in Table B.



212 will assist in renoving stagnant gasses and particles fromthe surfaces
of the wafers 214 while they sit in the |load cell 202.. O course, part of
t he regul at ; |l ow 220 will 10 fl ow through the perfofz eet 205 as
non-r edi rec?gdﬁgfzfﬁf | ow 220b. Both the redirected air flgé’t@%é%ﬁat
passes through the redirection air f1 3 sl ot 203 and the non- redirected
air flow 220b that flows through the perforated sheet 205 wll exit the
vent -221 in the |ower region of the ATM 200 encl osure housing and is
represented as exhaust 222. As illustrated in Table A below, the regul ated
air flow 220 wll flow, in one 15 emb)lg%illngnt, at a nean velocity of

bet ween about 40 ft. per mnute and a €220 ft. per ninute through the
perforated sheet 2p5, while the redirected air TTow 220a wTT] gently flow
through the wafers|214 at a mean JeXBEMPLARNXy ng between abqut 10 ft. per
mnute and about BO ft. per minute. The exenplary mean velodities of Table
A are for a case phere the AJRELOW GALIBRAFIONel | 202 afe cl osed. For
cases in which at jeast—one of the 20 doors 210 of the load dell 202 is
open, the exenpl ar YAPRANCYSLUACT I Redirelted Ne all NohlibNredlef Prqvided in Table
B. WD 01/24233 PCIf US00/ 27015 10 Table A EKEMPLARY AIR FL@W CALI BRATI ON
ATM Cassette Redi rjgReard Olgsed Redil AdcFlow Door $A@tBlewd Air Floy Air Fl ow
Preferred Range - 1p=80—ft/rmm—=T140—20—ft/nrpr—NMorePreferreq - 20-40
ft/mn - 50-80 ft/ WmfeHRhRgtgersblﬂf@ffﬁnﬁed {~30-120 ftriim - 60Jft/min 5
Table B EXEMPLARY] Al R FLOW CALI|BRATI ON ATM Cassette Redirecfed

Non- Redi rected Ddors Open Air Flow Air Flow
More Preferred | ~20-40 ft/min | ~ 50-80 ft/min
Range
Most Preferred ~ 30 ft/min ~ 60 ft/min
5 Table B
EXEMPLARY

AIR FLOW CALIBRATION
ATM Cassette | Redirected Non-Redirected
Doors Open Air Flow Air Flow
Preferred Range ~10-120 ft/min | ~ 30-120 ft/min

More Preferred ~ 30-60 ft/min ~ 40-80 ft/min
Range

Most Preferred ~ 40 ft/min ~ 50 ft/min




Preferred Range --10-120 ft/mn -- 30-120 ft/mn Mre Preferred - 30-60
ft/mn - 40-80 ft/mn Range Most Preferred ~ 40 ft/mn - 50 ft/mn 11111

WO 01/ 24230 bfahddSOO 27015 11 Figure 2B illustrates anol;@ﬁgz?gﬁ?ﬁgl ment of

the present invention in which the AJM 200 includes a f 0 further
assist the redirected air flow 220a tﬁrough the redirection air flow sl ot

203 and out the ve 21 As i]lu ted e fan 240 is installed on a
wal | 204a whi %ﬁg"]“’o%é Pfates Aeq erf@'h’ %1’}78 T’éﬁgc@éeﬁerﬁé“‘f@ﬁg?’bﬂ ¥ ’C}"ﬁh%my nunber
of 5 WaYSATMOZdOQﬂQu&% d faf 246 @ Feter kst thelb@MwcRdAR ficw 83Gd Gk&@nihg ough the
sl ot 203. such, by installing the fan 204, additional suction is

created tfPﬁ‘@ﬁ*g‘PP ypfoy slot 28 and ant Hiervent 22 Hsdlustepted, the fam 24048 installedssed
gasses ang Pyap0HehnfiaH theQRLironn e bRt Rddndtn Jﬁgl r&;ﬂ& gfl_through

the redirection air flow slots 203 and punped out as fan ' ow 220a’' .

As prévi owsywétmtaédhemﬁeecteamrufbwaf?@aam;stw@wugbItt@dslcufzm\AAeauqhhby doors are
opened t ' Fi gure
3A shomq%St%HIbé)é’?\e@vp% q 'Lfgggtl%&? 'S (rzoél ﬁ%ggf%og%ljrfgog‘éggt system

i n accor daﬁ@ech/\ﬂmhpmms@lngmm rmdﬁ)yq:frodubts fpurdstenveen e mafens1 214 ban be

architectufra tri.es .of t d th arrapgene t,he robot
ot oo gui pasiER TR f5ficeuph alr Horcots 02 aBURwhiE o o Bt Bpw 2%

co- pendi ng lue\iioudﬂaklﬂt&ﬁ P [Fhr Isaprbiefhbtyasw:twecﬂ.&fmhlmaﬂda&ﬁ afdooped #12, 669,
entitled "Atnospheric Wafer, Transfer I\/bdul e with Nest For Wafer Transport
Robot10 and’r‘?\‘lﬁf“hé‘g1 Yorclepnoshinfrompeingpalied iny i ed on June 29, 1999. This

application is hereby incorporated by reference. As shown, the ATM 200 is

desi gned to c@igsBAashowyat tbp aidvaiof tief ATMVAC00 ek s dMhectdd oo lagibcekpcks 104
are coupled to a transglort chapber 106 b%l?way of r%’é}te val ves 105 The

t r anspor SYSSRniHdFcordancs with jone empodimpntf thepresent igyve ufth@’ ieeRki ng

nodul es  beémerfied SOBE LINN200 @hd SKOMBhgdriert B8 tiR! 1oBSt withrelsp@t td @SBRI t chanber
106 for retrieving wafers fromwithin the | oad | ocks 104 and inserting

t hem i nt docks| Qﬁta&jd‘f;ﬂﬂékféég|@’@%@lleasc‘tdeWSepﬂP@céB@cﬁ@mbb@F% ions are
per f Q5MeGppication No. 09/342,669, entitled “Atmospheric Wafer Transfer Module with Nest

For Wafer Transport Robot and Method of Implementing Same,” and filed on June 29,
1999. This application is hereby incorporated by reference. As shown, the ATM 200 is
designed to communicate with a pair of load locks 104. The load locks 104 are coupled
to a transport chamber 106 by way of gate valves 105. The transport chamber 106 is then
20  capable of coupling up to processing modules 108. A robot arm (not shown) is installed
in the transport chamber 106 for retrieving wafers from within the load locks 104 and
inserting them into selected processing modules 108, where processing operations are

performed.

The ATM 200 is shown having an aligner 250 where wafers can be aligned on the

25  arm set 208 before they are inserted into the load locks 104. The load cell 202 is shown
having the shelf 204 which supports the cassette 212. The cassettes 212 are shown
having wafers 214. Behind the cassettes 212 at the level of the shelf 204 is the
redirection air flow slot 203 discussed with reference to Figure 2A and 2B above. The
doors 210 thus allow access to insert and remove the cassette 212 from within the load

30 cell 202. The cassettes can be inserted and removed by either an external clean room

robot (not shown) or a human.



The ATM 200 is shown having an aligner 250 where wafers can be aligned on
the 25 armset 208 before they are inserted into the |oad | ocks 104. The
| oad cel | %gé hs" hown having the shelf 204 which support$ the cassette
212. The cas2l 212 are shown having wafers 214. BehifidUSA¥B¥sset t es
212 at the level of the shelf 204 is fthe redirection air flow slot 203
di scussed with reference to Figure 2A and 2B above. The doors 210 thus
al | ow access t dn thissembodiment, beg\iM 120@ icshowa tharing Bogridelgee peifiorated shbet | oad 30

cell 202. e S | r i r. ext er nal .
cl ean roo r%Bgr o@%tp%?%%‘t?e%s%gig/\{n oéraqzbeeh%?r%ﬁ&qe@h%%gfgxﬁ&oﬁ %%Cﬁa Q% 15 12 In
t hi s enbodhnmoegi the wafersZTMaR6 throwgzhaheosedirdetion #igflew glot 203. | Xlehgugh fherATMd sheet
205. The forated sheet 205 .cap be sel ected t I or .lesgs of an
Zr 1 ow PR AOIEHE RS Srespeiss Ahapd dos srrine evded oad Mkt i Kb, o o o

- 203.  Alst haegiddriteod’thbd aneHlniber 6th¢hapes villialg work &DemRblel gropseh adireétivh ofonnect i ng
angled load | ocks 104, it shoul.d 5 be understqod that_ any nunber of shapes
will al so 8ot dhe sediteerion isppmanly a result o regricting the airflow figugheer ect i on
i's primaripkXorteli Sifel 205%nd HRR irkdifebtin}Cht Ida& paktlof thie QW o @Watd thd'ghelr204 f Or at ed
sheet 205 and thus redirecting at l'east part of the air flow toward the
shel f 204 andany vaaiers ipthe gassqtigs 2k cassettes 212. Figure 3B illustrates

anot her enbodi nent of the present invention in which the 10 |load cell 202

and the perforpigd AhaRkrAL ancliRY Bmb&BRedI M itld SresenthviddonSh WHi@Che t he

perforated sheet 205" has a nore dense grid arrangenent which is configured

to redlcelesd cel 202 andthe perferpied rshesp, 205 bayg rheem anqdifiedor At dipsyptedttho05'  and
di t | : . | th
o 1 oot BerGuel giebaos, Bifa il QUAD HAEUBLALE vRIA PO I RARGP, T

i ncl ude arestigy theoainBnw thespgh aheoperfopated bheet 20| andersditegt mbse obithecflave 212 from
t he ot her di t} e . e sy encl d wth

si dewal | st%%hqgey%fﬁ%&l}éi a%xérqoﬁfg té%\?# g’%ﬁrg&n{egé%rﬁéfgﬁ{grs@%ﬂe‘g%gﬁ?%gl?si dewal | s
213, it i 20Phasildyl keen tinodifisdetopineladesai ynvirommen | sepangom®0y thanisolaenweant f or

o rotbve B RiEPpRneapes Jf PapohE dudity B AR Fid Sl viohc of "tho

doors 210sidewaiMeem®d to renove or insert one of the cassettes 212,

By including the environment separator 207 and the sidewalls 213, it is possible
to more precisely control the mini-environment for each of the cassettes 212 when
opening of a particular door 210 is desired to remove or insert a particular cassette 212.

20  Thatis, when one of the doors 210 is opened to remove or insert one of the cassettes 212,
the change in pressure within the opened mini-environment will not substantially affect
the adjacent mini-environment in the neighboring cell which may have a number of
processed wafers. If is also important to note that the environment separator assists in
blocking particle migration and cross-contamination between the célls. Each of the load

25  cells 202 will also preferably include a first redirection air flow slot 203a and a second

redirection air flow slot 203b, respectively.

Figure 3C illustrates another embodiment of the present invention in which the
perforated sheet 205°° and the load cell 202 have a modified structure. In this
embodiment, the perforated sheet 205 is defined as a sheet having a plurality of bored

30 holes that can be adjusted to achieve the desired air flow through the perforated sheet
205’°. In one exemplary embodiment, the bored holes in the perforated sheet 205°” can



the change in pressure within the opened m ni-environnment will not
substantially affect - the adjacent mni-environnent in the neighboring cell
whi ch may %\/0? %ﬁgunber of processed wafers. It is also irTEJortant to note
that the envirditaent separator assists in blocking part PETUSH2391E¢ i on and
cross-contam nati on between the cell 343 Each of the load 25 cells 202 w ||

al so preferably include a first redirection air flow slot 203a and a second
redi r ect ibgreonfigurtd tovdefinota shedithat iebveesni abehity20%-iogen, an@ @baut I80% opnes anot her
enbodi ne o} h Lovent i LN whi ch .t he orated sheet 205" and
The I oad ol 0BeREBLE et dbhCRidP Jold ol Shal By PR el St AP ¢ he
per f or at qucfelablgt aBAH"63% opefi.i NFd aBieee ahesbouh&9¥ngpen phatsadristiy, ofe bored 30

hol es that ,can be, adjusted . to .achi eve t esired air flawthrough the
per f or at g&xbgﬂiggspt hag °.§‘°ﬁ"ﬁ bgrrd sé@&éﬁﬁ&&?;lﬁbegﬁ??&m‘ﬂ’a‘f‘%s Gr U es in the
per f orsat gdles."Begened@D theCpbn pércdntage WoRfAgbdl dhciieVd HE@Yired Odean veideil}e

configured to define a_sheet that is between about 20% open, and about 80%

open,  arf§ drspEchPEhorimmge hdebleehd tsbt 4898 dhreabovarrambagimantsy % open, and
most  pr ‘i)_@ﬁ&ﬁféhymeébwgzbgé%é@ﬁﬁf} mi® BF Bhf¥Rs RPRAIh B3 %R Retro-

. characteristic, one di ment "has the holes bored staggered on 3/16
cent ers #glishedtd prgvest Gerogion ard suppBsyaléctrostatiorhgegesr al , t he open percent age
is configured to achieve the desired nean velocity as discussed with

reference to Mfseeiarggllépﬂc Rad 28] 20b K BedPRY&REIRAL %ﬂlesencfo s B9y forat ed

sheet 205" is prefer y made of stalnless steel Whi Ch has been 8l ect r o-
pol i dRed whirhpare genfiguedr toauirowlyaenslose gsrcasssttes 212 when they arecplacedamio | n thi s

exanpl e, ;higod Qatn G éhgﬁgg zﬁf‘ﬁutt}%?é‘oﬂl%g itﬁe&%‘lgeﬁ%ﬁ&&ﬁ%ﬁf@%ﬁxﬁ%@ﬂ%&w es 209

10 which are configured to narromy enclo casse en they are
pl aced i 30%°. Inabistmapnemthe lcassettehanclohizes/208 vl 4llbwithd fedirectedidir fiow 2202y ext end

toward the r f.or at. hee 205", Jn this ner, .t he cassette encl osures
209 wil | Q%PF%@H?%@*@E@P@@%&& ‘é(%?“f%lg\ﬁ"g ot 4he Bt ahd speond; o812y t hr ough
t he waf eflowalo?s 203d and/203bh Thé cassdtte@nclospes@0d afeqitéfeablyl if thefofm of WAl S| ot s

203a.and 203b. The cassette encl osur 209 are preferably in the form of
wal | 4515 WHfeh Shelostdne cassete 212, <Oupids of e sassestr cor laanres 298 the-ewainger

encl osur esthdQRelf m.h@réf&ﬁﬁ?ﬂﬂs entir® findeP Surfld€ bf théUssendERIRLARPY9 adehe entire
inner surface of the cassette enclosures 209 are
made of stainless steel that has been electro-polished to prevent corrosion and reduced

the potential for electrostatic charges.

Although the foregoing invention has been described in some detail for purposes

20  of clarity of understanding, it will be apparent that certain changes and modifications
may be practiced within the scope of the appended claims. For instance, although the
ATM has been described to have a particular geometry with regard to the load locks and

an internal robot, it should be understood that the region of the perforated sheet can have

any geometry, such as rectahgular, square, and the like. In addition, the structure around

25  each of the wafer cassettes can take on any number of shapes. Of particular significance,
however, is the fact that the flow of air that is directed downward toward the perforated

sheet is partially redirected toward the wafer cassettes, thus creating a mini-environment

in and around the wafers which continually provides a gentle flow of air over the
surfaces of the wafers. Accordingly, the present embodiments are to be considered as

30  illustrative and not restrictive, and the invention is not to be limited to the details given

herein, but may be modified within the scope and equivalents of the appended claims.



made of stainless steel th ro-polished to prevent corrosion
and reduced the potenti al ﬁ“jmmlltmn]uﬂlﬂmc charges. Al though the

f or egoi ng i.nvention has beed déscti Bed ®in"sone detail for pur poses 20 of
clarity of URA¥#Banding, it will be apparent that certaiBCTASSMAL and

nodi fications mnmay be practiced wwthi® the scope of the appended cl ai ns.
For instance, although the ATM has been described to have a particul ar
geonetry with regard to the |oad | ockeLABMS an internal robot, it should be
understood that the region of the perforated sheet can have any geonetry,
such as rectangul ar, square, and the like. In addition, the structure
around 25 eachi.of tArcatmaiphericeaspdrt msduldroimphigngn any nunber of shapes. O
parti cul ar si\g/;&i}fi.cance], . however, is the fact that the flow of air that is
directed downviWSiPgVEFIdiMfe perforated sheet is partially redirected
towardsthe wafer casegtgoffon KaMing zFbl@@Eif&g%néﬁﬁhfg@%@ula%ﬂﬁﬁhow'iﬂ #and around
the wafers which continually provides a gentle flow of air over the
surfaces of t HiowWRYRE] direc ftds #ravyfrom the ton RSN enbodi ments are to be
consi dered as 30 il ' £ FME hg i jon is not
fobe I Tmtod to tAdimbats é‘%ﬁn ﬁ%@%‘@?éﬁeﬁyfﬁﬁe%%gﬁe#%ﬁ%\}thi n the
scope and equiinciiding 8 skeff fonsupperting e wdfer cassetts, the IShdllleiﬂgl separated fromnja |t | |

11 L MS VO Q2403 BT SO0 0dfrecdth i ihior bya A0 at mospheric -
transport nodule, conprising: a housing, Inc ualng, 5 a top portion having
a bl oler for gener atperfgratedrsheps|dafimat low theoblower, the mbofnrareak sheeti beigt | on t hat
is away fromthe.to ortion;. a, load cell region.being | ally offset
fromthe bl owé:PI,lﬁ%uﬁgd Yo% ng%c’lwnﬁ’lr?ﬂ?ﬁ ntécd’egﬂréféfl Sﬁ%‘i‘g‘é‘ﬁg‘%&ﬁ% €1 waf er
cassette, the comfiguredroiimiycseirdiredtedthirt fownhboughatid watér cafserd. oad cel | to define
a redirection air flow slot; and 10 a perforated sheet defined bel ow the

bl ower, the perforated sheet being configured to restrict air flow through

the perforated shean aBsghefit MRhspofti MBdule @fretedeil &18m Ndwheredh BRdi rect ed

air flow through the wafer cassette.
1 atmospheric transport module is configured to be connected to one or more load lock

chambers.
3. An atmospheric transport module as recited in claim 2, further
comprising:
20 a robot having an arm set for transferring wafers between the wafer cassette and

the one or more load lock chambers.

4. An atmospheric transport module as recited in claim 1, wherein the

perforated sheet is selected to restrict an amount of air flow, the induced redirected air

25 flow is adjusted depending on the amount of air flow restricted by the perforated sheet
and the speed of the regulated air flow from the blower.

_ 5. An atmospheric transport module as recited in claim 4, wherein the
redirected air flow through the wafer cassette is at least partially parallel to one or more

30  wafers that can be contained in the wafer cassette.

T 1



2. An atnospheric transport ' in claiml, wherein the 15
at nospheric transport: nodul enﬂnymguﬂmuﬁwlﬁmbe connected to one or nore

| oad | ock welid s. 3. An atnbspherti c"ransport nodul e |ted in claim
2, further co?r%?%si ng: 20 a robot having an arm set forq’?;réﬁﬁ%ﬁjrsi ng

waf ers between the wafer cassette andl® the one or nore |oad | ock chanbers.
4. An atnospheric transport nmodule as recited in claim1, wherein the
perforated shefet i $Ansaimasphegict tganspost magdpleags mwmeiierhin slaimi 3. whessin thee i nduced
redirect eglgié . | ' ' L flow
restricted by&%dhéggwgﬁaﬁgggiﬂgg& g‘%g@%@%sggdkgﬁaﬁﬂé&:tehéﬂggﬁg air flow
from t he Isdiseqtipn aig floyslog tvrsgion wnder ttheshelf and thepehfidratedisheeecited in clai m 4,
wherein the redirected air flow through the wafer cassette is at | east
partially parallel to one or nore 30 wafers that can be contained in the
waf er Tassett €l |! 1An dtinodphedid tradspb Imdduld as fetitdd int claimMb,\WGhddih 2 3i3

PCT/ USOO/' 27015 1 . An atnospherjc tra ort module as recited in claim
5, wherei "°Y 8™ ti&?ﬁ’lyv&p@glsfﬁtg‘ft?‘{)w Fﬁé{e%{%ﬁ?eﬁhgettahleﬁﬂmaﬁé & cassette
i's channehdcretifectdgir fldwe throwpdi the pérfctited shieet hitintd @Bk réglorfudd@gtieshepder t he
shelf and the perforated sheet. 5 7. An atnospheric transport nodul e as
recited i‘ﬂ‘débeal? ogted§eftein the air flow fromthe blower that is
restricted by the perforated sheet at least partially flows as

non-redirected air flow through the perforated sheet and into the region
underl® he shel®% add etmospheric dranspaat Siedule. as1@eited jan claimok peksrein the anspor t
modul e asgffGkt fldw &laad WS & 4 | ' . t he
non-redir gct edaEl g‘?‘r fI%JWq{lﬂg‘t;n_ﬁes cﬁﬁn%eéﬁﬁtﬁaﬁﬁghé'ﬁgfegg‘é?% r%geév}]%? he shel f
and t he pée fshelferdl therpegforatesd shebtaissexbaustadt owsfoftthe regieyi of thef attiosphaticospher i ¢
transport, m h nt. 15 9. An atnospheric transport nodul e as

recited in c&glﬁ?@é’%ﬁ%?r‘{gﬁhe | oad cell has at | east one door for

i nserting and renoving the wafer cassette.

15 9. An atmospheric transport module as recited in claim 1, wherein the load

cell has at least one door for inserting and removing the wafer cassette.

10.  An atmospheric transport module as recited in élaim 1, further
comprising:

20 a fan positioned below the shelf, the fan being configured to pull on the redirected
air flow through the redirection air flow slot and into a region defined under the shelf and
the perforated sheet;

an interlocking mechanism coupling the fan to a door of the load cell, such that

the fan is switched off when the door of the load cell is opened.

11.  An atmospheric transport imodule as recited in claim 10, wherein a vent is

defined under the shelf and the perforated sheet for removing air flow from the housing.

12. An atmospheric transport module as recited in claim 1, wherein the
30  housing further includes,
a filter integrated with the blower blower.



comprising: 20 a tan HENRINDSIMMELI foCher " Res B hei ng cont i gur ec
to pull on {erkedsrecteed® atr ¥1 ow t*hrough the redirecti gﬁ(ﬁ'sorgﬁf | ow sl ot

and into a region defined under the shelf and the perfor B an
i nterl ocki ng mechani smcoupling the faf to a door of the load cell, such
that the fan is switched off when the door of the |oad cell is opened. 25

11. An at nosphei ¢ AAVSPIhEnGERIPt medyle.as regited iy claim | pvheein ieevaen a vent
i's definegsdsfisflan Skt and the perforated sheet for renoving air flow -
from the housing. 2. An atnospheric transport nodule as recited in claim
1, wherein the 30 housing further includes, a filter integrated wth the

bi over bl 0ver . 141 1| el uhdephid rkdshdrt ibabib 1 biiRrORi2 2 n ST iSOG 27015

16 13. An atnospheric sport as recl I'n clarm erein the
waf er Sagmetidne of shedwusipg defired sibovecthe petforated stteatomdhieclding ttenwpforaednodul e as
recited i n gétai nﬂalde \{s@lertgi_nojgetder nql b portions of the housing defined
above the Ber]a{)er a1ed & ee({pélﬁ SRS SRE ¢ he perforated sheet are nade of
el ectro-polished stainless steel. 15. An atnospheric transport nodul e as

recited in claim 1, whereip the shelf f the lqQad cell |s configured to
support one or 1 reABfanP‘PFBﬂ%t@"sQ“gs’g@"?‘é%s.""Tf?di%.cl% W ‘EHB‘?F llJtransport

nmodul e as dJf el 1b&arkell s donfibired b supbt dteldr ilofe TR wiTer di¥eResVaf er cassettes are
i ndi vidual |y encl osed by separation walls. 17. An atnospheric transport

modul elfas _reci ted | nclaim?7, wherein the. 15 redi rected air flow has a
mean vel ocity §gngi Ag aRRSPRER i nl&}uli@&treaﬁa iﬂbﬁﬂﬁ‘is,axpﬁjemiﬂ%’éneso feet
r

per minute and the non-redirected ai ow has a nean vel ocity ranging
bet ween al9stnorwalereassepes argrindividualiyenclosesi by sepgatianavallser i nut e.

17.  An atmospheric transport module as recited in claim 7, wherein the
15  redirected air flow has a mean velocity ranging between about 10 feet per minute and
about 80 feet per minute and the non-redirected air flow has a mean velocity ranging

between about 40 feet per minute and about 120 feet per minute.

18.  An atmospheric transport module, comprising:
20 an enclosed housing having a top region, a central region, a bottom region, and a
load cell region;
a blower located in the top region of the enclosed housing and being configured
to generate a flow of air downward into the central region,
a shelf defining a separation between the central region and the bottom region of
25  the enclosed housing, the shelf being at least partially spaced apart from a wall of the
load cell region and thereby defining a slot; and :
a perforated sheet extending from the shelf and further defining the separation
between the central region and the bottom region;
whereby air flow generated by the blower is restricted from freely flowing
30 through the perforated sheet and is partially caused to be redirected toward the shelf of

the load cell, through the slot and into the bottom region of the enclosure housing.



18. An atnospheric thﬂ ﬂl”t“"ﬂﬂﬂlglﬁlﬂcorrpri sing: 20 an encl osed housi ng
having a top region, LTeaR) : i* , a bottomregion, and a |oad cell
regi on; avhhpiMakasl ocated in the top region of the enclos | and
being configured to generate a flow of air downward intgg{’ﬁg}d@@i?r al

region; a shelf defining a separatiorpbetween the central region and the

bott om regi on _qof 5 the eng¢l osed housing, the shelf being at |east
partially spa(,lgd aégr%mf’wgﬁ?%ﬁwamﬂ @Pg‘lﬂﬁés recpiefingdaim 18 yhgwinhwateher eby

defining cﬁss‘éft@ﬁdvil?%;&le%r BREd Wirtlsefeonhebd Rditrdhdshelf'opMelibda cefie! f and

further defining the separation between the central region and the bottom
regi on; whereby air flow generated by the blower is restricted fromfreely

flowng 30 though.t : S | a4l L0 be
redirected to%g'rd ?ﬁeﬁ?ﬁ %&ég?%?ﬂéﬁ{%gg% agg%lltk&tlrﬁg%%?t %&gﬁgﬁdgkd into
the bott dinw that isigaused thee wdistctslupwardals shelf partialty flows Suibtabtially paraliel | | ! |
Pl T igle! nP/ImSm\QQ \95!1{3%%?312\:‘?1?1;'::%?«: 27015 17 19. An atnospheric

transport nodule as recited In clalrm18, wherein a wafer cassette having
one or nore wafers is configured to sit on the shelf of the load cell. 20.
An at nospheri g, transport dule as recited in claiml erein the air 5
flow that is g&Usegntagr“B%’ﬂ?‘écd??'@B?réB‘ B‘ﬁéfmtﬁ‘g%ﬂ@’m g?wa"\?‘%r%ﬂ‘ Re #if ows

subst ant ifidw thatia elsk@to belreditddRd a\ear® the/BREIR aditstin padially RenVRigBroceas set t e.

21. atm)seheric transport nodule as recited in claim?20, wherein the air

f I ow OnatBares 1orm the surfagesof the-oneor mogywalgiaef thepwalercpsete. assi sts in partially
renmovi ng process 10 gases formthe surfaces of the one or nore wafers of
the wafer cassette. 22. An atnospheric transport nodule as recited in claim
20, wherein tRé ai An amespheriratransport modele as seclied incelhime2Q, evherdimheckit he shel f

assi St s iffbPil b HURHRLBRIValEHE Sheif QLI b ar ebor ne over
t he surfaces of1 t r?e one or m)?e waf er s oeg t%gﬁ er&ﬂsfgrﬁcaggé?rﬁgw
form the surfaces or airborne over the surfaces of the one or more wafers of the wafer

15 cassette.

23.  An atmospheric transport module as recited in claim 19, wherein wall
enclosures are defined within the load cell and around the shelf to individually contain
the wafer cassette, and the slot is defined at a back wall of the wall enclosures.

20

24.  An atmospheric transport module as recited in claim 18, wherein the air

flow that that is partially caused to be redirected toward the shelf is a redirected air flow

and the air flow that passes through the perforated sheet is non-redirected air flow.

25 25.  An atmospheric transport module as recited in claim 24, wherein the
redirected air flow has a mean velocity ranging between about 10 feet per minute and
about 80 feet per minute and the non-redirected air flow has a mean velocity ranging

between about 40 feet per minute and about 120 feet per minute.

30 26. A method of making an atmospheric transport module, comprising:
forming an enclosed housing having a top region, a central region, a bottom

region, and a load cell region;



recited in claim19, wherein wall

gﬁél QQU?EQDZPQGQL?! ;;ﬁ"mm'"lmmwﬂ cell and around the shelf to

i ndi vi dual l%ocn?}ﬁi n the®wafer cdssette, and the slot is_defined at a back
wal | of the wall enclosures. 20 24. An atnospheric transpbTYUiPAME as
recited in claim18, wherein the air ¥lowthat that is partially caused to’
be redirected toward the shelf is a redirected air flow and the air flow

t hat passes t hinstajing hbloyer inghetaporegigeof thesenslosed befisingcthe blasyer beingw, 25 25.

An at ”DSp{}%gﬁién#c{ @%ﬁﬁe‘?&& a HBHYE Gir ﬁiﬁwﬁﬁaﬁ& il Qerﬁ}agiée@o?l'd" wherein the

redirecte as a nean velocity rangi ng ween about 10 feet per
m nute and abostallB 4 shelf tha rdefinas uit loriaondalt deparatoon- betwiéenabe emhtral regfohow has a

mean vel oci r.angi ng . be en .abguyt 40 feet r.mnute and.about 120 feet
por i nut dnd S5 B eior BF e e Honsing, B el ein 4 Heb Gl Bkt e,
conpri i ng’gartﬁ'ﬁllhmivﬂgl alﬂmeaasd@ﬂeeglidamd itlﬁk{geﬂyaieﬁﬂ@gasloﬂpnd ﬁgi on, a central
region, a bottom region, and a | oad ce region;. "IL" hi]t~"J"1" WD

01/ 24233 PCT/ ugﬁﬁ}l?#oﬁseff%‘eg ﬁlé"f%lF’ftF‘Hj@“ga"“HT Y o, Fle %"SJE PAJRRIFTOf t he
encl osed lyefusihg) the Jebﬂaﬁ&noumeehemaegnuapﬁ%iog%adhé Botfhe Rigiin€ thié did A Of air
downward into the central region; installing a shelf that defines a

hor i zont algersagiedt bt the hlower ingesiioteddramivestuflovingityruehdheparfrsatebtbeeindegi on of
the encl Oﬁﬁﬁggﬂyﬁgﬁﬁgg GedifRBlell 2R} 7Gn e defBRtediBld: bAd loWaRE G o gpar t

froma wall ce regi on and thereby defining a slot; an

i nst allPi nghedogskaell sthroughthe islet anddrtodhrbatigmregior ghtha engjosirechonsing shel f  and
further defining the separation between the central region and the bottom
region, the air flow generated by the blower is restricted fromfreely

f1 owi ng througl’.t heA pethodrof imalling e @tmaespherici tsangportt ieduls/ascracited dn thime

redirected.a Jrom.the rforated sheet d. he .shel.f of.. 10 the
| oad cell ?61\3,}‘?%%1%\){%% cgﬁsg lbat‘ﬂi’gioﬁlf ST RE YJ’%HF"ES déﬂ?%ﬁrg t%FEP?'ug’eesﬁE osure
housi ng. 38ffthe batieélnod of maki ng an at nospheric transport nodule as recited
in claim 26, wherein a wafer cassette having one or nore wafers is

confiéﬁred to sit on the shelf of the |oad cell.
28. A method of making an atmospheric transport module as recited in claim

27, wherein the air flow that is caused to be redirected toward the shelf partially flows

substantially parallel to the one or more wafers of the wafer cassette.

20 29. A method of making an atmospheric transport module as recited in claim
28, wherein the air flow that is caused to be redirected toward the shelf assists in partially
removing process gases airborne over the surfaces of the one or more wafers of the wafer

cassette.

25 30. A method of making an atmospheric transport module as recited in claim
28, wherein the air flow that is caused to be redirected toward the shelf assists in partially
removing particles form the surfaces of the one or more wafers of the wafer cassette.

31. A method of making an atmospheric transport module as recited in claim
as recited in claim 26, wherein the perforated sheet has a grid arrangement and the

30 perforated sheet is electro-polished stainless steel.

RIS



15 28. A nethod of meking an atnospheric transport nodule as recited in
claim 27, wherein the air flowthat is caused to be redirected toward the
shel f partwabimssfsl ons substantially parallel to the ong, fers of
the wafer cassette. 20 29. A nethod § maki ng an at rmspheér)trrﬂé%?/r&g’néévgort
nodul e as recited inclaim 28, whereln the air flowthat is caused to be

redirected to ssists in. partiall novi n ess gases
ai rborne over é t@%‘g rﬁﬁmﬁfé’ %Wgsgl}? %%P?Rgf“é’fi €3t @&Q‘PWa@

cassett e.as %lta@m apmmhwﬁerah tﬁ‘@{drﬂbﬁi hadt Mes P PRfliey &ff boRsdIlds dﬁﬁ@hé' e as
recited in clai wherein e air flowthat is caused to be redirected

t owar d t P& %"ﬁ@figﬂ"&%’é‘re@f’g" PNIS&&#%@&leW&e}emw ng particles formthe surfaces
of the one or nore wafers of the wafer cassette. 31. A nethod of naking an
atmospheric transport nmodule as recited in.claim as recited in claim 26,
wherein the perforated sheet has a grid arr nd the ~30 perforated
sheet is electro-polished stainless steel. mgmjm u , /24233

PCTI USOQ' 27015 19 -32. A nethod of making ansport nodul e
as recited in claimas recited in claim26, wherein the perforated sheet

has a plurality of bored holes and the perforated sheet is
el ectro-polished stainless steel. I 11111 2221222 L0Eil Lieer 1 1l MS



