;ede@<=$>: >f\ @@@Zc; 29 March 2004 1 WAFER ATMOSPHERI C TRANSPORT MODULE
HAVI NG A CONTROLLED M NI - ENVI RONVENT BACKGROUND OF THE | NVENTMeghg0p4 Fi e d
of the Invention The present invention relates generally to transferring
waf ers anong nodul es of sem conductor processing equi pment, and nore
particularly to a nodul e having a cont rol I abl e ni ni - environnent. 10 2.
Description of the Related Art In the manufacture of sem conductor devices,
process chanber s WWAPERAEMQASPHERICPERANSPORT M@DUME HANVANG Ar substrates,
for exanple, between the interfaced chanbers. Such transfer is via

transport nodul es that ant. hrough slots or ports
that are provided in th%@m%&&gﬁéNg?ﬂMt‘gl?gced chanbers. For
exanpl e, 15 transport nodul es are generally used in conjunction with a

vari ety of substrate processing nodul es, which may include sem conduct or
etching systens, material deposition systens, and flat panel display

etching systens. Due to t BACKGROUNDAYETHE INVENTI@N i ness and hi gh
processi ng precision, there has been a grow ng need to reduce the anmount of

human i pteractiop.during.and between processing steps. This need has been
parti al ?yf'nEIEE‘@\P€WetiH§e ¥ npl enent ati on of vacuum transport nodul es which
operate as an internedi ate handling apparatus (typically maintained at a
reduced pressulhe peesent, inventionrelatsa diensraly Yo tBysiopEing oFafess Amang madylss gfim

transport nodul y _be physically I t b n r oom
Storage 1 sonrrdielR pare o effupdy 38" B BRIRISNE B pfERNE Bufifg 4

pr ocessi ngodipdidbie sninhéenerohlensubstrates are actual ly processed, e.g.

etched or have deposition 25 performed thereon. In this nmanner, when a
substrate is required for processing, a robot armlocated within the
transport nodule may be enployed to retrieve a selected substrate froma

| oad | ock chanber and place it into one of the nultiple processing nodul es.
As is el B Bessiption efifbeRelted A8 in the art, the arrangement of transport
nodul es to "transport” substrates anong nultiple storage facilities and

processi ng modu €& manufadireMiremicdddcter davispyepiobsss rohfiaberedird mtarfacad to
"cluster tool architecture" system Figure | A depicts at

i cal
seni conduerdiit Hrpdeisel Mafpss oF sHbgnicsefar Famplyp be W%§tm5tipﬁ%g€agﬁeehﬁg}bﬁ%s
hanb j . i | .
chanbers ghat tr%n(e%tfe%%@&etré’ffﬁ%&t Eoﬁ@l%%‘g-gl TloRE ROk e FO e‘iaﬁgféh&hﬁ@&%g 85 1 osc

transport "nodu I's shown coup to three processin
whi ch may pbes thadiavd poaideyt iophé adjaesht twaulls gfahé dutenfaced i chambérabrkor atxample,
Do koA SR 08 2 etion g
layer depagjdhie@N@hicRRtydhclaB dnBibdBctor 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
20 implementation of vacuum transport modules which operate 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, e.g., etched or have deposition
25 performed thereon. In this manner, when a substrate is 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



Connected to vacuumtransport nodul el06 is a |load | ock 104 that nmay be

i npl emented to introduce substrates into vacuum transport rﬁ%ﬂﬁ’é‘hﬂé@‘? The

| oad | ock 104 10 can be coupled to an atnospheric transport nodule (ATM
103 that interfaces with the clean room 102. The ATM 103 typically has
region for holding cassettes of wafers2and a robot that retrieves the
wafers fromthe cassetite n v, i Dt ot f . 104.
As is wel ﬁeqa% e foo%aaa Icg% 1t§§l %rg}rﬁtgg{su?%ssyg@g]f e};l hlfr%elélgrgg}ll:ﬁgadﬁyh{&gfr(f ace
bet ween vagtbndutRNSReEcks MR cardkifecaine 100 eilladthdtihg Sthe Therioas cchembema ciiaim
transport 15 nodul e 106 may be kept_ at

_ J constant pressur ., vacuunm,
whi | e t heingrigce G3thah daguay arisaelfhlwbﬂf'a@-kg/ﬁGU% tf&ﬁ%mgtpfﬂgﬁ?qléﬁﬁg 4% Shppan
Figure 1B_ il | ustr i N1 A i el edi TR heric
tr anspor t BT S P B dg RO ILe ARl pl ML SR R e 65
havi ng anpafonmseiriohdBibriastibnapredeaies. BydvayTdfexsimplef probebsing matdsd@bed08o hol d

a cassette 160 of wafers 20.162 within a cassette L rqonment  152b., The
cassett e BWHYPF SRRESHENIEE 3 PRforp,igans] ib@“ﬁgg Pias J&%&%‘ﬁ{ﬁﬁg@ﬁté’éﬂg’ B¥hpened

to insert 00,BAPURILIEERSRE te 160 during processing. The filter/bl ower
152a is configuréd to ?enera e an air flow 170 in the ATM 103 and thus,

the air £l bstanti al | dj st th h i 171
o oner or CPBAFCR T Saceemn 105aS: readube 106 (5 o At S 104 b, B35 °6Y
addi tion, gﬁ;tklﬁrgéﬁ% {PRrbducd ubdRls ligh valunY trEkkpvA nfIIRERI6E AT HeQoddBck 0@ | ock

104 and t transport nodule 106. As nentioned above, the tran_sgort
modul e 1¢06amche colpded ta amsfreospherice transpett weedules 6AEM) @3 pheiciatesiages wishuhes

108. Although thi y rior art. ATM 103 is b f nsferring
waters {r o ront SR Ee Arab bRty Witrein (R uSRBREFeBs bhI UL £

ef f ' ci ent 3hot EH&?reQiiiév_eE higwyA£26 & tﬁ@@d@séﬁ@s ahs mloverthkm iBpasisodt be tikasset t e
envi ronment 152b during the operation of the blower 152a. As a result, the
cassette eki Hdnmaatis w82 keavel, ribe deadstoghtl04|seves taatd pressppgavarylg infpsface 29
March 2004 .3 envi ronnent t n er enRl t.ial
unaf f ect eBCHY<Y chuélﬂngﬁ?s(g&ﬁllﬁg‘ﬁ%wﬁaﬁé% ’g‘ir.ﬂvgﬁqﬁ'Fﬁg’ﬁﬁ‘”?’g‘pﬁ%ﬁﬁ'ﬁs‘#"?lé (}elrts a
nmor e detaidoddleVigen@¥ bk kepicass edristinil plRsdidy (g, faguut)awhily tef AGM ¢03 add2. I n
general, after a wafer has been processed in one of the processing nodul es
5 108 andclépmedeayl Hadik kppftab atnsphedicquss$We160, post - process gasses wil |
typically hover between the respective wafers 162. The gasses are
pictorially il Fipates aBedlbyattét eanantsystgmf diagiabhd 50 ojpclhidingaae satmbsphedent | y
processed wafers 162. A ﬁéObl emw th havi ngi sfgch ?ragies 1%6 lb)??é]%\een t he

waf ers 16%2RpoftHapdule e EMRni03 ar high énclide g ilter/Rlogeshd Sen Lei0Dol bift MRS B
chem cal | Cilsgan e ' b | f Nnaeessegkyaf ers
162. |f 1§r[15/\/§(fa‘eltr5§’ %@eggggﬁﬁégf%u %#g?élrl]%({}lh%?%gq%g?@nﬁ‘lsagf‘en?i ‘r?anci Al T oss
associ @pedomtithinr £dasseitt snvabomentald2be The gasstite emtironient Heb girtbdh AdiM W03 h

havi ng a st agnant, _cassette .environment 152b is that y. payticles that may
have Tal | B BHCE lonatagt s ewpere famsgie ranadahe s dlB g ol et n on
the top syt #pesblelvet NS2aRTeMRfigMEd ® deheraamst Aew N96%S tHenATReI(BamAhlse

envi ronment 152b. 15 These particles 164, in sone cases can cause

subst ant i &husgaieetjellew subrtansialy vadistuthed threpgheaparycle sergeni 1 Dhtoralewrmpestien 162.
It is well 0 h Lfq1.S, undesir aldw partii. S.16 in on
t he surfagglﬂ?) B%al g‘;a% é’ﬁds tl%gz&ﬂng%ggl{?\gélgtnbgrﬁei%? bcgrggp%lghlg’pg%a‘fﬂﬁgﬁéb?ﬁe

| onger Zsheingdisticatlyeshovadhieonsd tohBe kiad flackel (aif andhe thafrefisport 0@oduldhe0di gher
the probability that such particles will|l cause damgge to sensitive

i nt egr at edafipeasi abhaye, Higgtrahspert yaodis d8p cep then pesfer watery petyisen ielectsd obl em
W t h havi gs%%eﬁ] sit in static environnent 152b is that once a
process e g?cﬁeer o%@ﬁgsl oor 155 to renobve the cassette 160, the cassette

160 may expose e process engi.neer enti al.l undesi.r abl | evel s of
Lo oS T aulhoEt s R Re SEPiric i B0} Randbie bt HieTenng Mafers BOm he S0
cases, SUGHssEXP OV Irfo hiki BHIOSARS 1ckd 1888 BRF qARCEBRAN £ ale BY TRAWOHHELS KRR

cause process engineers handling such cassettes to becone disoriented and
t hus pdi0embicayddjtodryppssitheecassatic enyigcomant fL62Y dering/thi opirhidompeiobe boadr 152a.

sem condug{_or fiers . 162, .1n view of f or.egai at_.i.s needed is _an
at m)spherigh%:S f r%ﬁ“&ﬁo‘?‘% Cr?ts)sltjt eeﬁvﬁg{lm?%t ig%é%rﬁ%m fsugsg?ﬂt\%ﬁhﬁt%&'tﬁ@agﬁ%i&'gnmnt
in and around a cassette of wafers. 29 March 2004 4 SUWARY OF THE

| NVENTI ON Broadly speaking, the present invention fills these needs by
provi di ng an atnospheric transport nodul e capabl e of generating a
mni-environnent in a region where cassettes of wafers are tenporarily
stored during processing. The m ni-environnment is



5 preferably configured to define an air flow through the wafers such that
process gases and by-products are substantially purged amaym*W%ﬁ$€ﬁé4

envi ronnment surrounding the wafers. It should be appreciated that the
present invention can be inplenented in nunerous ways, including as a
process, an apparatus, a system a devite, or a nethod. Several inventive
enbodi mn%m%tmmebe% £ wAIE Ak U AhEsbRBRAAIREChPRERWDyY 1he hif fRRE170
enbodi ment, an atnospheric transport nodul e 1s disclosed. " The nodul e has a
housi ng atdirngupetatiosi ng i ncl udes a nunber of inventive el enents. The
housi ng has a top portion that contains a blower for generating a regul ated
ait flowin a e 1lichi@6 h e Wbi@lod SieRShind CARRNROLIARINGOL pluRibe  he
housing. A load~cell region is also included and it is laterally offset
from t he Bhfevel6l lovgeneralllafied owdfec bhd baen prentesed an ohedf the processgompdwes a 15

waf er cas te,and. t helf IS separ d froma wall of the Load cell to
thus dob: T and SHRckEL duch b, F) GRRRF 60" Roraithetibasrel el B8l et

bel ow t heplibeeihe BbspuBive vidTekst1Be. T8E bRl A6 prliGalllyliButQRdi Ut nmatigst ri ct
air flow through the perforated sheet” and induce a redirected air flow

t hrough t fremwditepp catfaesstad repentlysproeesensl whtsry 362 o) [pyobdsm swith hawag seeh . An
dvant f t di rect ed. ai .41 ow.i.s that i ; hat
mmy be. nogarise A Betria Rt fod s Wb Ol PR, MRS AR, Y

from the watimieassRhtCandnchusd dberhigionaithe §leldbf der ?;iabmecs wafers Aot hier
advantage is that when the doors are opened, air will flow out, reducing

t he chdfcwaferwnare gagnafed udfiiprhy, die ratendialfipancihlass pssocipted 3yibt KERCe MBES ment |
an at nosp §Hﬂéﬁ¥éﬁ nspor t nodul e i s disclosed. The nodul e i ncludes an

encl osed housi aving a top region, a central region, a bottomregion,
and a 25 load cell region. A blower is located in the top region of the
encl osed housi AORAH PTobleap fifty hadag @osteanaBl gassetie $nVHRNBENL L3200 wibakARY i nt o
the centr : i i I I QN i : .1 on
bet weon ¢ REEEaHRE e BVE Hiich bl oSt Bt tnd BRI AR BPRERN 00
The shel f on sheatbplsedsdes péthd whiey whiladedcapae tredty mmba cugtite efvitohmehioE®beel |

region to_thereby define a slot behind the shelf. A perforated sheet is
confi gupP egh‘fsﬁ @X%(‘é?ﬁj lay inrsomc; FASeS A Fause gubviantiab f’a'a&q Mo thepgemieandudlor on

bet ween 1 Beci€Hbinld Jenetglb QA8 61 NB iDRER RIS HaP 1 -is hitiesble RITRRRAV ﬂﬁﬂ&les air

fl ow generated by th ower is restricted fromfreely 29 March 2004 5

f1 owi ng t hébtglemaiecp thefsorfateeef thhsaferaihGl insbepwedni the pyocessingeapetatiops The
redirected toward the shelf of.the.load cell o) .t he sl ot i,hfo the
bot t om 1 elTEH BF PEEES ERHD Rt SR gt Hateaters B2y HE Biebet 1l PR b
the non-r geih' Bieti@6k Mill chibseWianiadp® b REnditeOMEHEr1EE cR@lifr r Adedils Bedhldep s er s
the bottomregion, the air is channeled out through a vent. In an 5

al t er n&Pi ¢anbodi nent, a fan can be installed in the bottomregion to
assist the redirected air flow through the slot that is defined behind the
shel f. In thisStAmmether podlena wikSkeiigecdifticH J60RR ifIstaliRledvitAaéd 1S2bSs on
the shelf in the |load cell region, the redirected air floww Il be caused

to circul H12k0BERy2 PESESSFHIBHESISORFAS 8oL INP 9emo¥e & ¢ansette (). the cassedenél over

t he waf er z : : el : o]
R e e e N SR R LA S by

I n this eriedhterémim titcheirfaaes ofsthpreedfersalsly Inndoard cskedutioetfsudoormdcesf t he
| oad cgll so that the fq? swi.t ches of f when aqy.one f hhe dqors of the

| oad céPl EFSCHPENERFMFH RIRPOdneth Aot Cause ProFess enaineerohangling stch easgetiendo AT
by the fapedaNdiboertPEInPRE potechlidsy GIPURATCARERN( Rl YO Qlisble pPoc¥&Ed
anot her enbodi nent, a nethod of maki'ng an atnospheric transport nodule is t
5 di scl os&emicopducisades ildd| udes forming an encl osed housing having a top
region, a central region, a bottomregion, and a |oad cell region. A blower
is installed im{R& dfQRe (@GEdME, What RercBld 998 ArRQPEENTrarRpstt bRl NgE 1S
configured to generate a flow of air downward into the central region. A
shel f is Fubklefcgnire]lipg the|conorra¢nt in angt aspunshadicasseste ohaiaferglef | nes a
separation between the central region and the bottomregi on of the encl osed
housi ng. The 20 shelf is at least partially spaced apart froma wall of the
| oad cell region and thereby defines a slot behind the shelf. A perforated
sheet is installed in a manner that extends horizontally fromthe shelf and
further defines the separation between the central region and the bottom
region. The air flow generated by the blower is restricted fromfreely
flowi ng through the perforated sheet and is partially caused to be
redirected away fromthe perforated sheet and 25 toward the shelf of the

| oad cell, through the slot and into the bottomregion of the enclosure
housi ng. A wafer cassette having one or nore wafers is configured to sit on

Y b1 o " ey ——



15 nuneral s designate |ike structural elenments. Figure | A depicts a typical
prior art semiconductor process cluster tool architecture i29Mexchd®hg an
at nospheric transport nodule that interfaces with a vacuum transport

nodul e, wherein a |load | ock receives wafers for transfer to the vacuum
transport nodule. Figures 1B and 1C illd4ustrate a partial system di agram

i ncl udi ng an atnospheric 20 transport nodule (ATM and a cassette. Figure

2A illustrates an at nospherg;meqr@Ftr]mngN'ﬁm that can sit on a
Wi oad Tock chanb

clean room floor and inter chanbers, in accordance with

one enbodi nent_of the esentinvention. Figure 2B illustrate 1] e
enbodi ment of Bipadlyy éE% ng; rf&}‘én?rieﬁfﬁlt i ‘HV?/Woghﬁﬁﬁet%E%c /ﬁ%%si nE:"I é{?gé&}éé]f@n to
further ' i ! jablef dfQnt Al QL9 hifi-redohmenti 07 ragion fWhew S| ot
and out ga?@fgﬁél%ch@‘%rzagﬁﬁ/}rat;@ﬁ@gggﬁia% eFif(?g?e é%]sh(;ws atop v_il_equ : It]he ATM

that is consees ef wafera aoe conpsarsly sterag during Peeicsart: e THE tIAINGARVIEMISE! Ment  of
the present .invyention. Figure 3B ilJustrat |
presentsin\Eig’ﬁEWY)ﬁmff t(?ﬂjépﬁeéaﬁl 84 Oc?’e{ Ouﬁ@h?aﬁg&gsgé g?ﬁ@%@%%@%%@g been
modi fi ed. hppfddadts @re3$abislahtidly pirged aney hem meleadirsmndnt alirrbialinyg tsendfers.
inventionin which the perforated sheet and the | oad cel] have yet anot her

modi fi ed Bishawd be eppreiFad D tBEgeRmPmven i@can e ipREgdinEVBIIIUSEREYS An
invention.is described for an at p [ C.t p I | zapabl e
of "0 genBF e FCRF=Sol ATSRHERS Dol Acsrsan e & pid Sl ianfAPE”

are tenpogmpddideits OF B8R prisehiigvation afesdesgibedbelow. ni - envi ronnent is
preferably configured to include an air flow through and substantially

par al | to the wafers,.. t r
Ctbat anti ai 1y PUFBcH R A B bete s PR aR AT (RUREE TR e g
will be opubwisy ardaneHeising idclodes Shirhbeedf invehtve dérhents. ke hdwsingrhas endp
i nvention may be practiced without sone 15 or all of these specif.i

details. Pertige Heat confaingaddavenier eenering apratlasd agdlavatn HAVREYS f{%{?gti?iben
descri bedyd 0 A6k i on ﬂleQRgﬁl&éi@ bof iR l%%ﬁl#{)%fogg {%ﬁl_iﬁ'?ﬁg%igamﬁq{?&h%- anfdligur e

2A il lustrates an atnosp ransport that can sit on a
cl ean rooiwlhteradly oIf3dy, from the blmmatablosveni {The doeel eltbiodidesrt shetf fohsuppogse

i nvention. The ATM 200 jnc]ydes a top portion_t inclu filter and a
vari ablle Wpkedapelnapd ! Shalf & preso fj)?mtw%‘gf @ﬁﬂeaiﬁg@_fﬁo taﬁ'w%%fm&a% be
fixed spegdi Dbl 18H%INEA ?eﬁ&ra?cfd%e&%d%{edl R UR BloRei blowkr) MaTRer to
adjust the air flow Also incCluded as part of the ATM 200 is a |l oad cell

202 whi chpérforeledfhepuiscnfiguitdltdrasiet oir fowr brarbdkt paoratd shsfet ord mdace2a 4. 1 n
5\2; Zr gxgppelgﬁ’§ctgé] Sir Cf%%vsﬁ%uegh% e2 wafer 2hssbe that se}fssso%tthg la:[tt?rgltly SRkt qgﬁilddceﬁw}iﬁ ple
advantage of the redirected air flow is that residual process gasses that may be hovering

20 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.

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

25 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 bottom region of the
enclosed housing. The shelf is at least partially spaced apart from a wall of the load cell
region to thereby define a slot behind the shelf. A perforated sheet is configured to extend

30 from the shelf and further define the separation between the central region and the bottom

region. In this embodiment, air flow generated by the blower is restricted from freely



particul ar size. By way of exanple, the cassettes 212 can be configured to
hold 200 25 nmillimeter wafers, 300 millineter wafers, as wdAMahdhgd | er
than 200 mllimeter and larger than 300 mlIlinmeter wafers. One exenplary
manuf act urer of open cassettes 212 is Fluoroware, Inc. of Chaska,

M nnesota. The ATM 200 is configured t® hold a robot 206 having an arm set

208 for handli an ransf erni f.e an
adj acent %%‘&g{}g@?gﬁrﬁ%% p?ﬁ%\%f‘.gﬂgﬁv@ﬁlég i)gﬁfsﬁelﬁg&fﬁgg&%ﬁgﬁéﬁﬁy%{iq%n a
shel f 204spatyisimhedehd B8B tion@r e GlRCindointoathe bbtamvregiat of théhddsurhhod®idg. 8 203
bet ween the shelf 204 and a back wall of the ATM 200 in the | oad cell
region. At aboyt the sane. |.eve f | £ I} ndi ng
fromthe shel f83ﬁ4&earc%§rcfegr% kelagsaﬁltedglﬁ © %g;glrédé%gt?g? Ee}gﬂ{lﬁéhg\gﬁgggﬁgggﬂe?r om
the robot pfiffated Bh@Oatéh thet traroperdgiunativdais hetian0al owt thongh gured toardef i ne

a separation between a nore clean region 5 where wafers are tenggrari%
st or ed, 5 halteanatiye embadimenn fap cay be insipligd intheboftagy rggiondR Assist the tegBeftedynt or
resi des. |. r i i : ve

t he perf oélgtﬂ g&’p@ﬁe@[‘l tgégg‘é{('fﬁgfejis%p heedf(): eadnmggﬁ%lgem @ﬁféﬁﬁ%&? ?E%ﬂ %‘%ﬁﬂssgtlg%) are
el ectr o- prdvighest i morel wsdrsssite@hn thoshpifeinahd loandreeld seégion, ahe tedacoted bs s wel |

as to prevent charge bui]l dup that nay danage 10,ﬁen‘§itive m cr o- devi ces on
t he waf er ¥ilbbycaussblosdicplgie:Ans osiHueees g2ses andpasiicles bpldpay,pg present over the

el ectro-pgl} i [ [T W eT g =Ye
cheot | 208 R R B e b B R
bel ow tiberegamfafrih¢ entleded dbusimglandeutsheldnt.2 Ot thiy empmiwment| the famis preforably em

because the ers ar i.nt.ai ned. ahove t | evel . qf t erforate heet
205 The RTIoo66 o hateBmBIbF R RG-S bt 54 ov s olorE 4 B Haan be
opened t 04hd}s 8f the 3 deANPYFenbde I AFSRAIMRE, dityaik 1<0h0t WulldY itd dhe ATNYIbFORe

Bel ow the perforated sheet 205 is a vent 221 which allows exhaust 222 to be
channel edfanrwhentthededrepens; tosconamiatingthetwesderiousi ng encl osure of the ATM
200. if needed, the vent 221 can be fitted with a danper to prevent too
nuch air from [rgd Iaﬂ&hathtmwméht,tdﬂmrﬁxafbﬁﬁﬁkingtah lalmdsphéritefanspdre mégiile i€ an

al so cone out of  the bottomof the ATM 200. 20 The filter in 200a can_ be
any suitbaBiselosqd tThe neeihetbingludés formmgansgclgssddoasing bpdng ¢ lopsigeionas centigh

exanpl e about 99. 9995% at . 1. m craon. e ry .fi r i ica air
filter w {%l%)(f)lag)ﬁ)gllg ir(?%'t%g’ %I}daﬂ(’%fl i%Bi«l*rr %g%égﬂ&g%nlx 6@%@? ar Irtl%'dt%P rr%?'iﬁgri can
Ai 1 Filt ethe enbBlosddiaiusidgadndahe bRwies W donfigukend peisyate S0 drairydowinberdinpyer

can be ané@sui tabl e variabl e speed blower (or a fixed speed bl ower) which
can be usB§ somtral ggipn: o Mnbhichl isr igpiated & thesloagh cell ragipp ang theshelb defigser d

bl ower is UL . 4 - Whi L i m EBM
| ndustri ega)g?aq'lﬂgrb%’l%e&? g%eC&kgﬁgg% lilj'lt\l/l|i ¢ %@%%ﬁ%@ﬁf& %@cé%%glhg%{@wﬂ?

t her ef @deslgpdinie nblkcest pantiatykpdced aprrt fréh awLPEF thhload géll tdgeonf andttkeretihditfines

initially djrect.ed do rd toward.the perforated sheet, ar et, 208, and
Lnssort o 28t BEE e B AL spec e PRIES B BBt T st ad R B
W th openifiagistht Qhelfi RAhSeSInedihe Repeltidnbeanaihl tRe Seral felgfonl AU tROBdHYm Of

air flow through the perforated sheets and thus, create a redirected air
fl ow 220aregidie Fleedair Bevergnerateditlyghe PO issrepieicied o frocly dlogane haoush thecause

the perfo - t Lally r ri he f.l ow ir
(oere bBiReERREh o8 Rl dRhseRE bbb 3k Shh b Re By SheeTiho
per f or asethvadiéahe 2081 @fidhé bl dell, ahugh a§é Gt Gindtikey MEMEREh rédgopicttiBEi al |y
illustrated, the redirected air flow 220a will curve toward the | oad cell
202 and cFRAPRIGNOHSHIE environnent in and around the cassette 212. The
redirected air flow 5 220a will thus at |least partially flow parallel and
t hrough t he wafAewsfe? t4ssetrechdvirgnorehmmerk vehdows incahfighredugRittonahe sighlf efcthe on
air flow slat 203, Advant ageously, the im nienvironment generated by the
redi r ect eif)ﬂﬁi‘:r-ﬁﬁr%wuts ﬁ?f&af@ﬂg? HOEP AL 1513 e refierAAsiehos hersiof KpRa e st
in renovi Benik! AGRALI0ASWES GRE aBRFASk §Batf ML i f ers
214 whi | egt hey sit iarll theﬁll%oad (?e | 202. aor %rgﬁ?ﬁgﬁar?%ﬁ?ﬁ?ﬁ%&%gu at ed
air fl o 220et. | [Thel shalf1Gint by comfigurdtk tq dpfdomatee thagheret walks cassette, and an

non-redirected air, flaow 220b oth the redipected air fl.ow 220 hat. passes
Chrough + SOE: S elosy eaa T prilopdptd SafS Valit EuR of waBkieE ST o,
220b that flows through the perforated sheet 205 will 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 regulated air flow 220
will flow, in one 15 enbodinent, at a nmean velocity of between about 40 ft.
per mnute and about 120 ft. per mnute through the perforated sheet 205,
while the redirected air flow 220a will gently flow through the wafers 214
at a nean velocity rangi ng between about 10 ft. per m nute and about 80 ft.

o, N o . Y — A o r o



29 March 2004 10 Tabl e A EXEMPLARY Al R FLOW CALI BRATI ONATM Cassette Doors
Cl osedRedirected Air Fl owmNon-Redirected Air FlowPreferred R9Mgerch20080
ft/mn- 40-120 ft/ m nMore Preferred Range~ 20-40 ft/m n~ 50-80 ft/m nMost
Preferred~ 30 ft/mn- 60 ft/mn Tabl e B EXEMPLARY Al R FLOW CALI BRATI ONATM
Cassette Doors OpenRedirected Air Fl owfon-Redirected Air FlowPreferred
Range~ 10-120 ft/mn~ 30-120 ft/ m nMar.e Preferred Range=,30- t/ mn-

40- 80 ft/FAVENBRENPYRANGt @afemnéﬁw?ﬁilweﬂ%% ?“t"?ﬁ?ianpa%‘é‘ba% fggﬁt%‘gazfgﬁl

Fi gure 2B.jsldifdst rat es anot her enbodi ment of the present invention in which
the ATM 200 includes a fan 240 to further assist the redirected air flow

220a through the redirection ai flow slot. 2 and out, th en 1

i || ustrated, tﬁg"%“é"r%‘ﬂﬁ‘if@%i @ei%‘i’é‘[‘%ﬁl"évd of diesied E5GE I ‘é’ﬁfe}@o?{’]ss"?‘?%h‘ehaﬁe| f
204. The §afarL@tinon (HRI6A defithrd ﬂot%'ﬂ}:in%‘| QA OInviveNBentSAd thls@agseaBe bingd
redirected air flow 220a is assisted through the slot 203. As such, by

i nst al | $ngp tofiepoktaproees, gaserdi fhe rgentle o @f Tediractedatib Alsohpssisihin Franoving

redirection air flow.slot 203 such that Rprocess d - ts
found bet MEBRSPRE B@é?‘é?%hﬁﬁ!h%eén& ew%ﬁ’islsg%‘“tgh‘ o@gh&?%?ﬁgﬁéﬁ‘ﬁ ‘e‘@ﬁ‘@ﬁﬁgﬁf fl ow
sl ot s 203caHnd1IpY MIEick O itbnMEntlthel fadtérs highwt vi2lda'and Aigher mlinugbyessddat &fds. t he
fan is preferably swtched off when the doors are opened to prevent "dirty"

] 1 ) p
cl ean r ooRthed aspectst anshedyantagespef] the dnyeatiomiwgll hscane appiRent f1am she, fallgwing t he
ATM 200 t hat. i nect SV ' e it by
embodi merdeib e gsSEEE, Bl h SuRIRRER SIBEL Eorply AL RRAGES MLy
ATM 20Q0 andy bhexantplahg patiplesiof tHednvenkion. Wi t h respect to the | oad | ocks 104
are described in greater detail a co-pending U S. Patent Application having
Application No. 15 09/342,669, entitled "Atnospheric Wafer Transfer Mdul e
wi th Nest For Wafer Transport Robot and Method of I nplenenting Sanme," and
filed on June 29, 1999. This application is harebé i ncor.por at ed by
ref erence. As shown, t MDESC g2ate with a pair of
| oad | ocks 104. The | oad | ocks 104 are coupled to a transport chanber 106
by way of gateTualptenilGbvenfibe wilBnspasatlile haidbstoodOby i the t followarppdbiadedf

coupling up to 20 processing nodules 108. A ropot, arm (nglt spown) IS

i nst al | eddesipHRN iR LERBEtOT At e aesemPaRyipgtdrivsipghginhishs like rferinehi n
the lo 1 and i oserdd AL Ngm.i nto sel ected processi ng nodul es 108,
wher e grgoélglglgli%nsén%giger atI;kons arre perﬁ)&r med. The ATM 200 i s shown havi ng an
al i gner 250 where wafers can be aljgned on the arm set 208 belfzgre they are

inserted into FHAT badePigEiadyRisal Priphart|seRIFoRdqLor RIOCess BN IRODE CHIETURG t he
shel f 204 uifirgdhes YRPRAbSHEAE FASHSE ifodbe hal NFicFASCWiRSa Ahdudth ArfRON

havi ng waters 214. Behind the cassettes 212 at the | evel of the shelf 204

i s the rediodalet whereii a load gk s¢asive 0B1eds for tranddel teithdvacafna tensportmodilgur e 2A
and 2B above. The doors 210 thus all ow access to insert and renove the
cassette 212 f el 1Bia0d te ilhRBske G partidOdystehl) AigAme SAd€finE AR MBodpheRE t ed
and renoved by €ither an external clean roomrob6t (not shown) or a 30
human. 20 gongpartoroddbOA TM) a9 4 eassetienbodi ment, the ATM 200 is shown having a
grid-like perforated sheet 205. The perforated sheet 205 can be selected to
al l ow nore or Fguse DA ilfdtraick ah thﬁmrwgiﬁsﬁdmnmnegﬁTm%aa@% §ihp@uglRak he
redirection air flow slot 203. Al though the ATM 200 is shown having a
geonet ri c It fleor yd miprtase withdoathlgck gharabads, |ip ereprdange with angembgdinecnt of
understooq,lett,pr%slgq{in@ iO[gurrber of shapes will also work to enabl e proper

[ arr OoW. The redirection is primarily a result of

redirection ‘o
restricting the air flow through the perforated sheet 205 and thus
redirecting at Fississ 2Bpilupiraies anpdhesj gmbradipent (lathel presenis maprtiopom whighahe

waf ers Jgh A1 if SRSt @1 14 bither assist the redirected air flow through a redirection air flow

slot and out a vent.



Figure 3B illustrates another enbodi nent of the present invention _in which
the load 10 cell 202 and the perforated sheet 205 have beel? Magh20@H. As
illustrated, the perforated sheet 205 has a nore dense grid arrangenent
which is configured to reduce or restrict the air flow through the
perforated sheet 205 and redirect nor€ of the flow through the wafers 214
and down through the redirection air flow slots. The |load cell 202 has al so
been modi fied tiguieFA WEtEvD [ Vibw QTMRNATSERRE &t @nnéded tohaproceslsgtien, one
cassette 212 fromthe 15 other. In addition, each of the cassettes 212 are
al so encl oxexlange witls peresmbadimes of Bie presenti@ve§iothe envi ronnment separator 207
and the sidewal k 213, it is possible to nore precisely control the

M ni - envi r onmepufeIB BRGIaES ardofifer eABE@IHeASofAR proba itRanbmip wiickthedoid cul ar
door 210 is desired to renove or insert a particular cassette 212. That is,
when one ofll anddheipesfosated shdeshasdwerimodificdnove or insert one of the
cassettes 212, the change in 20 pressure within the opened m ni-environnent
Wi |1 nog subst pighieabd Milladifa@Bt adolier 26jbdaimint BF Nhe resédtainvamtioniin whieh the

nei ghboring cell which may have a nunber of processed wafers. It is also

i npor t ant peréprafed shaehand the doadcpll haympsh anathy dpodiied HRICME-s i n bl ocki ng
particle mgration and cross-contan nati on between the cells. Each of the

| oad cells 202 will also preferably include a first redirection air flow

sl ot 203a and a second redirection air flow 25 slot 203b, respectively.

Fi gure 3Ci||u5£r§]u LT OFERIE YREFERR EMBé)ﬁ (R 1N which
t he perforat ed=Sshée v SO e oao-cer 202 ave a nodrfred structure.
In this enbodinent, the perforated sheet 205" is defined as a sheet having
a plurality of Apgnentinn|igdesoribed &eynmamgaphesic denporapwdels dhatnis capabls el ai r

flow through the pert e " I [ , the
bor ed 191 Baerit BTk A el L eeBdg g SROGeV s KARETME o BRRG TR
sheet t hatluriify potsveiag. atheuhin2efviamaient &nstefebubly c@diduesden, inclode amaie flow
preferably, between about 40% open, and about 70% open, ang nost

pr ef er abl {hroughsnd sgldgnsighy pargel to gy WF’éhsufg@lP‘ PEPCESIEARET AN RY DEANCISEEY, open
char act er | S{.1.G: L . e, e

cont or s st AEFuBIS AT DRkl GaRe SHEIE] RO RIE, e 1 s
conf i gur etoweveachioaw ekitledindbe artgtatrtbaprevait aviettyoramayl bs prastiesd withdut s@her ence

to Tables A B. As jinh th mbodi ments. th f or at ed t 205"
2 pr oftr Abi Ol RS el BLeet Bannign; U KaevbBBR S BETOOSBNE Rbd o

prevent CRLIQRkGbeARS dSHPR Gder R RS btsRleahd Srefh@fi¥8fionl N this exanple, the
| oad cell 202 has been nodified with cassette encl osures 209 which are

configured to narro encl ose the cassettes 21 re placed into
et Pon i £ i ARSI S8 Al RRRS FhrisBo FegultITML A B oREAT o

per f or at edjegh eim 10RO, -in labBedrdlinge %ﬂhﬁﬁfe,exﬁmﬂilﬁéﬁ&ﬂ&lﬁ@?@%k AENBSN. 20 Wi | |
allowthe redirected air flow 220a to flow substantially through the wafers
212 and oéTM h&0 inchdesridtiopepertian ribdhi insbdeon iter andow wirigble siped benver203b.
The casget S . e L i [l i

enel oagd: ruErBIGUFTHE SBe B8 REFGRR B il bl DG Bhd MR cedaplloh 365

remai nder caf inchde atbailf-in2Gdiper iy afjest alel air fide. Addd ineludethey paswioffthe ATM 20he

cassette enc| osur 209 are made of 15 stainless steel that has heen
el ect r o- peﬂffgﬁaﬁef §0%W rif corfigusd trho anwdaer&fa%Sﬁgesp%k@ftwaéFrSf%ﬁ- In

el ectrost gfii _%xéih@(egﬁr%-caﬁe?t@%ghs tah%ﬂ(eﬁrcg%git@gwjt f&!ﬁ’hgid)ﬂluhﬁﬁe W_%Fé?s desqy i bed
in sone detail for purposes of clarity of understanding, 1t will be
appar ent phaiculaesizai nBy hvaaygefs examblerpidie fdasmttes0AE2 way bbecopfigaed decold A n t he

scope t he. appended i 0. For iLnstanceg, although e ATM has been
ostri B TPEMAGSaes R o Tineled alees oy S n St i AR el Sn D an
an i nt er n@lanr 3@ tmillitheteh Malfdts DeOHO AREMPROF nidhafachh@ HEDpOM @fscitéke 212 is
perforated sheet can have any geonetry, such as rectangul ar, square, and
the |ike. Flupreieres ingrof Ghaskas Migeasatee ar ound each of the wafer cassettes can
take on any nunber of shapes. O particular significance, however, is the
fact that the fihowTV 2801s édidilgued t6l hbldct roBotdMErHaRing ahavmrset 208cfopRirfdiinat ed
25 sheet is partially redirected toward the wafer cassettes, thus creating

a nini - en?hq GRRERIINEIVERE bepwesRdthe asseliE 1% anghpr Adigesnt leadaliorks (Rt shpwek a
gent | e 4 ' a1 f ac, f ek e dingl.y,

ot esent ConbsaPiiet 2% Plettr By E (RCP St op\nitR Bles (REGRALRA L Sl
restrictive, and the invention is not to be [imted to the details given
herein, but nay be nodified within the scope and equi val ents of the
appended cl ai s. 29 March 2004 14 CLAIMS 1. An atnospheric transport
nodul e, the atnospheric transport nodule is configured to be connected to




flow slot (203) and the |load cell has at |east one door (210) for inserting
and renoving the wafer cassette; a perforated sheet (205) Maweh 2684 ow t he
bl ower, the perforated 15 sheet being configured to restrict air flow

t hrough the perforated sheet and further being configured to induce a
redirected air flow (220a) through the 8wafer cassette; and a robot (206)

capable o I.n Siti wi.t hin.the. h i . I | ng: an m set
f OtP t ransﬁ%bg?twgerglaﬁeeﬁigﬁ@%ﬁggﬁ back V\V/é“ 8f%§asse %@eglntggﬁ {llaeﬁ%%le&glroahog{e | oad
20 lock chpubetSsante 16081 8t IHRSMBETI0A dndaiiRonfallyestendingsirameahd elklf BOLIai m 1,

wherein the perforated sheet is selected to restrict an anount of air flow,
the i nducpetfarelgdl rsbeetedapeparatepnthiesara Seis2& f9ah ditarehyt 296t e SReTpk g
flowrestrict per f QF. ted
air flow ?‘?Ig%gt? %le%%%tgﬁv\grg Jogggsrggrté h%ghﬁﬁrk%gagﬁoiﬁe%r@r%gpﬁgﬁ Eﬁ%ég sp[grt
nmodul e gswheeiwaersi die tdraporardly sedred,diandleleandetinstecteddarai a ldwaywegion ovtgre t he
waf er cassette is at |least partially parallel to one or nore wafers that
can be coleapbridnotor ehigeSvaf er cassette. 5 4. An atnospheric transport
nodule as recited in claim3, wherein the redirected air flow that travels
t hrough t he wafres pedasal émbodimeinatreined wiltsoafgthe ATM r280i abevt iherpeaforatéd ow
slot to a region under the shelf and éhe Tﬁﬁrfgrat eF shee

ht6g 4 lec

.. 9. A
at nospher fheet 2&nd gorthe AR Bl SCPYLP 04) ¢ £ Hﬂ'é’PL!?l}‘?gtsf?érﬁﬁslsrswﬂ ow 10
fromthe Pl‘é@énttéa%sibﬁ orfgﬁé Wafid 39 will ang \XIR@JefnPEﬁérEéjbﬁ ! th@l mha§ ahage

partially TTows as non redirected air t hrough™t he perforated sheet and
into the ragitive mictedevides mhik fwaod 2lde Per pafatied sbére 05 i6.alsanpratenabdpheri ¢

t t dul e, ited i i mb, in th 5 di daiyp fl
and e neRATGaIIDES S Trhbeahs welngRier g prtgeEfehtdaBhedhher ¢ he
shel f and;the.RLEAsRELITRNERSIibilRyY BK BRMHEL Elﬂldﬁgtbeﬂxfw thR et fBeiNsheét dndhe

at m)spherPc transport nodul'e through a vent. An at nospheric transport
modul e as shedt2(dexe igenecdlli mt b, problemtbecause thsrwafersgire maintainednbewe theilevedaf bel ow

e el e PR SRR ek S 5 R

shel f §Bdcan be opened to insert and remove the cassettes 212 from within the ATM 200. Below the
perforated sheet 205 is a vent 221 which allows exhaust 222 to be channeled into the clean
room and out of the housing enclosure of the ATM 200. If needed, the vent 221 can be
fitted with a damper to prevent too much air from rushing out or in the ATM 200. Still
further, the vent can also come out of the bottom of the ATM 200.

20 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 America 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.

25 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 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
30 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

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



the perforated sheet; an interlocking mechani smcoupling the fan to a door
of the load cell, such that the fan is switched off when th@M@@hZthhe

| oad cell is opened. 25 29 March 2004 16 8. An atnospheric transport
nodul e as recited in claim7, wherein a vent is defined under the shelf and
the perforated sheet for renoving air f9ow fromthe housing. 9. An

Furt hor 1 e {rREc B0 o (ORG2 Flghei o Hirtb ot e g HOGRE, Db RN ©

at nospher iy AT8Mrmgport nodule as recited in claim1, wherein internal

portions of the housing defined above the perforated sheet and including
the perforated heet i 11.
An at nospher i CAts Pg:nosrlag tlﬁlhsgra{lﬁgt%g gédlr%l:tgﬁ Eg?foapi%ﬁ%ﬁ %t@&%ﬁﬁhfﬁﬁ?b ]el t of

the | oad g@l ind Geqto afmlgumdrohmeﬁummd tarcmné ey cassette 202. The rahketed aadb®t t es.

15 12. An_atnospheric transport nodul e as_ recited in_cl 1 erein the
one or ﬁo?@i\/@ﬂ]etﬂm%&ts@%ﬁtﬁ)é‘glaw dopiparalled and WO@#&P%&V@&%?@%@@&PFE@ Ils.

13. An at g@éﬁbzﬁ“ Fhr&{éigst rgdlfg?:ﬂ% i S CiibEBos N CAd%'amag% er @k midie

redirected arr T1ow a mean velocity rangi ng between 10 feet per
m nut e ( 3eBArodthenegeaetitdidy the coalirdted aid ﬂabohtough') iHeavedfers @4 ot rlmtoass(saém%
neters per . second) and .the non redirec

fl ow has. a m; ocC L
rangi ng b®ilhawsist AbERIROARE Flaghanh gasses gar 1‘1 irQ Spefaces 0 sfgec kf’f 2 %
about 1204 GetheRedt 1H1tHéJfo‘§d le@ I2§Z R Ehse Hﬁft (?fqﬁé)f‘é%).l}ate]d‘]alr ﬁbW@bQ@lllcﬁovﬁak' ng

an at nospheric transport conprising: March 2004 17 form ng an
encl osed Hooghnge (pEﬁGI)atddaahecth% asomnrre@lrmtﬁd &r ﬁewtﬂé)b rbotfi the, redirdstsdt om

[ el | [ 20 t 200 t.he t
Fegi on’ of TpNE AR AR Gl YGhALE RGHsoRar Yoot N: Buh Rl ieclretieed i 2
flow of  aihw(298)indFWwehebuoh it f)é}ﬁ)rﬁt@uﬂ”sﬁ@lt 208 9iPRxit the vent 221 in the lower

region of the ATM 200 enclosure housing and is represented as exhaust 222.

As illustrated in Table A below, the regulated air flow 220 will flow, in one

15 embodiment, at a mean velocity of between about 40 ft. per minute and about 120 ft. per

minute through the perforated sheet 205, while the redirected air flow 220a will gently 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 doors 210

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

Range

~ 30-60 ft/min

~ 40-80 ft/min

Most Preferred

~ 40 ft/min

~ 50 ft/min
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10" 10" . in dochidined with one embodiment of the present invention. The architectural geometries
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15 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 capable of coupling up to

20 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

arm set 208 before they are inserted into the load locks 104. The load cell 202 is shown

25 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 cell 202. The cassettes
can be inserted and removed by either an external clean room robot (not shown) or a

30 human.
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sheet 205° has a more dense grid arrangement which is configured to reduce or restrict the
air flow through the perforated sheet 205" and redirect more of the flow through the wafers
214 and down through the redirection air flow slots. The load cell 202 has also been
modified to include an environment separator 207 that isolates one cassetie 212 from the

15 other. In addition, each of the cassettes 212 are also enclosed with sidewalls 213.

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. That is, when
one of the doors 210 is opened to remove or insert one of the casseites 212, the change in

20 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.

It is also important to note that the environment separator assists in blocking particle
migration and cross-contamination between the cells. Each of the load cells 202 will also
preferably include a first redirection air flow slot 203a and a second redirection air flow

25 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°" 1s defined as a sheet having a plurality of bored holes that can be
adjusted to achieve the desired air flow through the perforated sheet 205°°. In one

30 exemplary embodiment, the bored holes in the perforated sheet 205°° can be configured to
define a sheet that is between about 20% open, and about 80% open, and more preferably,

between about 40% open, and about 70% open, and most preferably, about 63% open. To
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configured to achieve the desired mean velocity as discussed with reference to Tables A
and B. As in the above embodiments, the perforated sheet 205 is preferably made of
5 stainless steel which has been electro-polished to prevent corrosion and suppress

electrostatic charges.

In this example, the load cell 202 has been modified with cassette enclosures 209
which are configured to narrowly enclose the cassettes 212 when they are placed into
position within the shelves 204 but flare out as they extend toward the perforated sheet

10 205", In this manner, the cassette enclosures 209 will allow the redirected air flow 220a to
flow substantially through the wafers 212 and out the first and second redirection air flow
slots 203a and 203b. The cassette enclosures 209 are preferably in the form of walls which
enclose the cassettes 212. Qutside of the cassette enclosures 209 is the remainder of the
shelf 204°. Preferably, the entire inner surface of the cassette enclosures 209 are made of

15 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 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
20 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 rectangular, square, and the like. In addition, the structure around 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
25 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 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.
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a housing (200), including,
a top portion having a blower (200a) for generating a regulated air
flow in a downward direction that is away from the top portion;
a load cell region (202) being laterally offset from the blower, the
10 load cell including a shelf (204) for supporting a wafer cassette (212), the
shelf being separated from a wall of the load cell to define a redirection air
flow slot (203) and the load cell has at least one door (210) for inserting and
removing the wafer cassette;
a perforated sheet (205) defined below the blower, the perforated
15 sheet being configured to restrict air flow through the perforated sheet and
further being configured to induce a redirected air flow (220a) through the
wafer cassette; and
a robot (206) capable of being positioned within the housing, the robot having an

arm set for transferring wafers between the wafer cassette and the one or more load

20 lock chambers.

2. 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 flow
is adjusted depending on the amount air flow restricted by the perforated sheet and the

25 speed of the regulated air flow from the blower.
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wafers that can be contained in the wafer cassette.

5 4. An atmospheric transport module as recited in claim 3, wherein the
redirected air flow that travels through the wafer cassette is channeled through the

redirection air flow slot to a region under the shelf and the perforated sheet.

5. An atmospheric transport module as recited in claim 4, wherein the air flow
10 from the 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 under the shelf and the

perforated sheet.

6. An atmospheric transport module as recited in claim 5, wherein the
15 redirected air flow and the non-redirected air flow that is channeled into the region under
the shelf and the perforated sheet is exhausted out of the region of the atmospheric

transport module through a vent.

7. An atmospheric transport module as recited in claim 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.

25
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9. An atmospheric transport module as recited in claim 1, wherein the housing
5 further includes,

a filter integrated with the blower blower.

10.  An atmospheric transport module as recited in claim 1, wherein internal
portions of the housing defined above the perforated sheet and including the perforated

10 sheet are made of electro-polished stainless steel.

11.  An atmospheric transport module as recited in claim 1, wherein the shelf of

the load cell is configured to support one or more of the wafer cassettes.

15 12. An atmospheric transport module as recited in claim 11, wherein the one or

more wafer cassettes are individually enclosed by separation walls.

13.  An atmospheric transport module as recited in claim 5, wherein the

redirected air flow has a mean velocity ranging between about 10 feet per minute (3.04

20 meters per second) and about 80 feet per minute (24.38 meters per second) and the non-
redirected air flow has a mean velocity ranging between about 40 feet per minute (12.19

meters per second) and about 120 feet per minute (36.57 meters per second).

14. A method of making an atmospheric transport module, comprising:
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region, and a load cell region (202);
installing a blower (200a) in the top region of the enclosed housing, the blower
being configured to generate a flow of air (220) downward into the central region;

5 installing a shelf (204) that defines a horizontal separation between the ceniral
region and the bottom region of 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

installing a perforated sheet (205) extending horizontally from the shelf and further

defining the separation between the central region and the bottom region, the air flow

10 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.

15. A method of making an atmospheric transport module as recited in claim
15 14, wherein a wafer cassette having one or more wafers is configured to sit on the shelf of

the load cell.

16. A method of making an atmospheric transport module as recited in claim
15, wherein the air flow that is caused to be redirected toward the shelf partially flows

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

17. A method of making an atmospheric transport module as recited in claim
16, 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

25 cassette.
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5 19. A method of making an atmospheric transport module as recited in claim
14, wherein the perforated sheet has a grid arrangement and the perforated sheet is electro-

polished stainless steel.

20. A method of making an atmospheric transport module as recited in claim
10 14, wherein the perforated sheet has plurality of bored holes and the perforated sheet is

electro-polished stainless steel.



