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are usually specially constructed structures designed specifically for the equipment that is to be
placed on the raised floor. The raised floor itself is inadequate to support the weight of the
equipment. The necessary pedestal is often very expensive, sometimes having a cost equaling a

large percentage of the total equipment cost. The raised floor is necessary to form the return air

30  plenum and to provide a way to facilitate the equipment. Power lines, chemical lines, exhausts,
drains, and the like pass through the raised floor and run under the raised floor to a facilities
area. In addition, another reason for the widespread use of raised clean room floors, it is the
desire, and often necessity, of suppressing vibrations caused by the equipment located in the
clean room. Much of the processing that is done in the clean room requires a vibration free

15 environment as well as a particle free environment. The raised floor and the platform upon
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does not require an expensive and customized pedestal for equipment, but rather allows the

25  placement of equipment anywhere within a clean room. There is also a need for a clean room
into which equipment can be moved and relocated without compromising the integrity of the

clean room. A need also exists for a clean room that can be large in area and arbitrarily

expandable in area.

BRIEF SUMMARY OF THE INVENTION
30 In accordance with one embodiment of the invention, a clean room is provided having a
bearing floor capable of supporting equipment in any location thereon. The bearing floor is
positioned over a facilities room which, in effect, is an extension of the clean room. The

bearing floor has a regular array of openings through the fioor which permit air to flow from the
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bearing floor has a regular array of openings through the floor whi cg
permt air to flowfromthe 2 2 5 FEB 2004 WO 01/ 18323 PCT/ US00/ 2149 5 FEB 2004
clean roominto the underlying facilities room A wall structure is
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i |l ust rat@somsnomﬁrtgel@I@@(\;’Pﬁ@ﬂme&%@?"t‘gsdﬁtbﬁF ean EeEAP-oom facility; 15 FI Gs.
4 and 5 illustrate a grate and its nmethod for installation in a perforated
flooryg n accordance WBRIDNBES@MﬂTI@NIUMHEMWNGSi on; FIG 6

il lustrates schematically, in cross- ct| a cl ean roomfacrlr
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of openi n%%g;%&&%ﬁ%@lb&ﬁb&dﬂﬁ&hlﬁhhé @entidh; t hi ckness of the floor. Preferably
the plura

| Ity of openings 22 are arran ed I n r.ra The eni ngs
can be, for cimpi istrafes sehenadicaly; IRFLossaRRUAY 25'8n Bog’nh{iﬂgﬁ# S%OMFH cmvg@lf eet
with a E@ Glvagigaf two feet between openings. As will be explained bel ow,
each of the openings has a cover 24 inserted therein with the top of the

cither 8 Grate ord sﬂéﬁnbﬁrﬁ%@ﬁr@t@ﬁt@r& A SRR
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invention. FIG. 2 111ustrates a cross-section taken through the floor 20, as indicated, and FIG. 3
illustrates a further cross-section through floor 20 and the substucture, as indicated.

In accordance with one embodiment of the invention, as illustrated in FIGs. 1-3, the floor

20 is a poured in place concrete floor having a plurality of openings 22 extending through the

25  thickness of the floor. Preferably the plurality of openings 22 are arranged in a regular array.

The openings can be, for example, square openings having a side dimension of two feet with a

spacing of two feet between openings. As will be explained below, each of the openings has a

cover 24 inserted therein with the top of the cover co-planar with the top of the solid floor. The

cover consists of either a grate or an air impermeable cover, depending upon the location within

30 the clean room floor. Floor 20 is constructed overlying a room 30. Preferably room 30 isa

below grade basement. Room 30 can be used advantageously to house facilities to be used by

the equipment employed in the clean room. Accordingly, room 30 will be referred to herein as
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bel ow grade basenent. Room 30 can be used advantageously to house
facilities to be used by the equipnent enployed in the clean room 2 5 FEB 2004
Accordingly, room30 will be referred to herein as 3 2 5 FEB 2004 WO

01/ 18323 PCT/ US00/ 21490 a facility room Room 30 includes, as illustrated
in FIG 3, lvameineazzsi de walls 32 and a supporting concr eR@MGIHHAN34. A
pluralityachcibtyppent midni ao Indfiies xdseiltdstiafedein dIG. By bawring aidecwallsr Bt adsd ab
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si ze and ﬂammtmffadiﬂlp%mme@lr f@haﬂﬁ?:mfsﬁ}i;ﬁi’t']ﬂla?d% Gedrey 38, ramiﬂbdsr 2eeor dance

with standard structural _cal cul atlonsTéo suppart tLéhe wei gh g{g t he
equi prent Prefirehhyecastiusted of rrierced copegtec CSPIRgSIfpn o BRFRICK I ﬂ SiZf gnd

practice, Qbuft et usldCloRt@toichitaré h&eﬁﬁlﬁwﬂwceorbﬁm@wﬂfhdaﬁid&mﬁutmsupport
a 10 weight nuch greater than that actually intended to used in the

cl ean roofflcyiatignefeupaert feavesiiaf be equipramyt fienged tRsbyuesd lsﬁ%e A R8Me over s

24 i nsert gg ddrEn eé?ﬁﬁ'ib\‘eﬁgcezgf cdubse2diba@@ that G Rrddn@® be bSerlidsignsd foddugsb 1 FI G
4. FIG 5 |‘|1 rat es how t hat ﬂrate is held in place wthin the floor 20.

G at el%0 Mﬂﬂhwﬁ@ greatas §1en thapactymily fiendpd ‘ﬁﬁ’F(HFFdBEt*’éﬁFé’FIEWﬁ’g downwardly from

at |east two gfydelifqStAeanelurd 080 BEEdRd hOhe oPURICEVRE2 AinSeriRl RVdndpenihg2 he
apron to all ow 15 agustable attachnent of the grate within openl nl% 22 as
ce

will be esipt gieercgomdlogns iliysgaigd i G 4¢ FHO-peill s Bpw Aba) ZEG 1S dpldan P

structur alv«ll%uftﬂé’ Aborat erh@SO lfcﬁlﬁifegﬁ ﬂ'ﬁkﬁ’tob e afd a4 o648 eﬁ&dﬁ’ngocfov@wa al
such as stalnless steel. The nesh S e5|gne to _provide the free fl ow

of air t HsmettHeastigwe efribic §1ﬂPﬁJ?ﬁtBﬁ§GEFSF°§7 tXoth PO @fecRIOY "r%’é‘t‘b? apron{q ¥ h. I n
?g gflr gg?g gd%tﬁlhe RBRhm&T 0 e At “%mtéib‘émhg‘!@ B¢ WiDbe &mlmamowmucsmes

om stai nl ess steel and has openi ngs of 20 about 1 inch 4

i nches. Tlean h%@hdﬂt‘lf;ﬁntaﬁtab@ stpstyrally spund materigds H"CFF“%Y UsteraiFiare ma ea‘ﬂfr"’on i s
pref er abl %‘b QUln 45 RainRENGSell NTREHBEH topFk GesiBned WBI rBvilié hneStréafiew of dRortion

of floor I n cross-section, depicts a preferred nmethod for attaching the
grates wi ttlmrﬂhrpm aide simuljancously BuPravlet sRCHB sieRgtibt 18 oArerange WifhoPreoo,
ferrule 91?59 ORI iERRAIGE meth tﬁyg% ichitd RO klaQes@sedd hind ha9 Opengi@s of

our

Preferably errule loops are 2 nbedded in the walls of each of the
openi B8s Zhouttlvwhetabﬁlﬂsﬁsoﬁp&ééﬁ%mﬁlcﬂ%ée affout Hé-2gpehss Hyheightaad e AP@R & | oops

are pOSItIQ&f‘,le { ot 4-9hctbsil hei ts 56 in the grates. A ferrule loop is used
because t portion provi 0fgood anchoring nmechani smwi { hi the

concrete nmat eFI I5 beqﬂhélumsc?fpoﬂ‘i’é por#0dn preweeionetraichi RIEFETSd BHIQ
concrete ig E;“Q'T LRER EpenitRIob. Plring the folingbEcdnéreRt fRIBLLD, lfdi‘ru'!ehe

openi ng so - t at™ t ots 56 In apron 54 are positioned over the 30
t hr eaded derbs 68fare embedded in dempselid portip |24 of Elporadle  PriceblycfpuniryletpPs AEr r ul e

| oops 25t heenﬁ;%&&mm @E wall€of each of the openings 22, two each on opposing sides of the opening.
The ferrule loops are positioned to align with slots 56 in the grates. A ferrule loop is used

because the loop portion provides a good anchoring mechanism within the concrete material.
The end of the ferrule loop extending out from the concrete is threaded to receive a bolt 62.
The grate is placed in the opening so-that the slots 56 in apron 54 are positioned over the
30  threaded ends of ferrule loops 60. Bolts 62 are threaded onto the ferrule loops, the height of the
grate is adjusted to be substantially co-planar with the surface of the concrete 21, and the bolts

are tightened to hold the aprons and therefore, the grates securely in this aligned position.
The clean room facility, in accordance with the invention, is further tllustrated
schematically in FIG. 6. In this illustration the clean room facility is illustrated along a vertical
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grate is adjusted to be substantially co-planar with the surface of tQ? FEB 2004

concrete 21, and the bolts are tightened to hold the aprons and therefore,
the grates securely in this aligned position. The cl ean roonrfaC|I|ty, in

accordance with the invention, is further illustrated sche |caIIy in
FIG 6. In ™R81832Bystration the clean roomfacility is if gﬁﬂf l ong a
vertical 4r@ssders.20hd danOoemoReilityHaripdssoleribty s9om %@f@@&fr ”Wfﬁ cl ean

room f aci Iq ﬁﬁylggﬁetrggﬁty, Orae@&?@&%% REGLAI QhiBls Y0 Pt f drea of 6T | Vi NG

the facili mis a-per oor 20. Vertical walls 70 surround an
area of t herfored floorlle Tht ke of 0O perfinredfiers swtoundad hyayalls 76 may epqogppss all

sur rounded tﬁi/? Y, Oﬁgﬁdtfﬁ’(%o Pﬁ%}ﬁﬁ{&?@ P&lx{m ofthe 0BG, Rﬁhﬁ%%%&ﬂd bhiees of‘)fhc
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constitut | nc luralit
filtered ajdanirstned® GedlingBoandludes e plachligi crfﬁluqreéras ingets 82 'ﬁ@/@tegpdglrre@lﬁé&

den3|t over the clean room.90.than t s 70.
él t i e aﬁﬁ"étebg DT 95 IR £99L &f rg&\ ﬁr ou %ﬁ% %gf&é%&gaﬁ%}ge’m% are

I oc at ed Wi ddBitin, ttheoprhigs 2:Dw@hiohl extertythwagh Soof @0 andawbmh @reddcated within g aBe. The

maj ority of ope s 22 thr I | ut si de

the clean 908’6‘&? rﬁégg&rfe@é’a‘e%@y %Ff‘tegrgga ﬁlm?%a Orﬁgﬁg\lﬁlg&gg{rﬁﬁégﬂﬁ%g%hg

ci rcul ati ofok Do MuEh atdiecddomisideastlémabdm 99 arescoatred by ki arsa mapeptous ORI G 6.

Air enters_clean room 90 through the filtered air inlets 82 as illustrated
by arrows B4. The filtered air passes through clean room90 and is

exhaustsed i nt \if aedulatiby tHraupn tROcltdn oogHfadility io plenillgsataPin FHG. ferdioemered
floor 20 asrllustra ed by t rra h u

facility rdemreem 3 P%E@h%ﬁfﬁ"? éﬁtﬁ%ggépﬁlﬁ%t?dh %ng(?gnéi'égg“‘%‘ﬁe air to
a further ﬁkﬁ@uﬁéu%ﬂ clbhi fbbnmoeuhﬂ is&:&hﬁﬁteﬂtiﬂd fathy&Gom'Bﬂ@raugh thfsoptemm ?dg%u n
filtered and forced thrngﬁﬁm g red alé RJ estt?]x n8 alsted rnsfw

r epeat ed aherfopated E?P A ?J Wash® par Icul ate ter ?rom
the clean thfoRghtan aggzﬁ\uﬂ‘egrmﬂow 92 ehipvegsethe hintcd Bathenr MenmoB whickhoveriset i on

of ai PO i etlnses®. Loy s optmfred s fodtfpe i, RGHF b e 1R IDR

can be exhgaifee fpkdidédoaif alfdngést\aﬁﬂﬁmdmxﬁﬂom%c‘amh! peticuitete muaerfrqneﬂswaﬁ;nof 25

filtered air inlets in I on outsr of vva t he
smal | er nuieR®r 18f ““‘B‘f:?émtﬂbgmﬁ% al rml%:?it]n %@&h ‘Egﬁgttﬂzlgm%lh

particle cguptulsted 6§ BRwWef 9%; bgali :ﬁmmm &Onr m&etsl 82bandgiretat enmbdref operngpaR i cl e
b oion Con it oo e s By b1 6.2kl bt owfe iy very
25  filtered air inlets in the region outside of walls 70 and because of the smaller number of
openings 22 through which air can be exhausted, the particle count outside of clean room 90
will be greater than the particle count within the clean room.
The concept illustrated in FIG. 6 has a very important advantage over prior art clean
rooms. A relatively large perforated floor 20 can be initially constructed over a relatively large
30  facility room 30. Thereafter temporary walls 70 can be constructed on floor 20 to construct a
clean room of any desired size up to and including a clean room encompassing all of floor 20.
To change the size of ciean room 90 requires only that the walls 70 be moved, the coverings on
openings 22 be changed from air impervious to grates or vice versa, and the ceiling tiles be
changed to increase or decrease the area of high density filtered air inlets.
5



roonms. Arelatively large perforated floor 20 can be initially consi\’él#ﬁé?@
over a relatively large 30 facility room 30. Thereafter tenporary I &)
can be constructed on floor 20 to construct a clean room of any desired
. pCt O 1O
cl.ean room 90 regw ges oglrl#{ th thﬁV’ S d a noved,
Qis dfiengd andbeqpatryetes 10 b2 dgag hraring foge, o Py HAeL sdssigned sas  or
Vi ce ver Sahat afifprhdi@ c&hbd plagdidide@l; fitthe pbdstaied flber dt Ry Gastonovildedeekae t he

size up to ot uding a clean room enconpassing all of
change the Sl g€ O
i

t he coverings

area of high density filtered ajr inlets. 5 5 FEB 2004 WD 01/18323
PCT/ US00/ 557080 Tpgasless 5 the; Sige. of Me@ea&rf&"@oné‘ECF‘tFEt"@H‘pf"me‘éa“abcl Hasd38dr i ng

floor. TheuidoRed adyShele h @restridatdd TRbor, @guipRER Bin BmoRd iftb afe utdif BRGlcay ON
the perforated f]l oor at_any |qcation wt cl ean oom 90 regardl ess

| ) A 1N th
of the3si Zeemdft Willeandican Re plaesthin apclgeation é’d‘ﬂi“ﬁh“e‘ﬁ?ﬁr‘dﬁ?f"b OXIng caYPHFHY wnto

suppor t ed ARYNNEIES 1BBmiFDQIRERd: ¥qaire theldisRRbtling GF1h PIIRA loBBHbr ke 4¥Eenedy iont 0 and
out of the clean 5 roomat wl and can be placed in ag% | ocation within

] L, P
the cl ean May8® Ofvbeesty SeRpartpHERIM] Ypos whigh Ge SGIPRFEAANS Hoh SEVBBEY Abt
require tResdi RMBHI iR & o of }icP oo 99TonNAI il PRetRSWRIHU YopromidRigi thg of a
costly suppoft platformupon which the equi pment nust rest. qué:,gorrent can
easi |y be chevingss ¢ftthe elparotppmof Al pis el BEIYTROrAcESH HsaResPrld fiehBuL
conprgf S;pmin%hﬁ’m sheeRASH dinigpervithus IrGrial 8RR af BAMheAd ofiEl’ast[?;aérftﬁétzﬁ‘_oﬁiréfr‘thé?aSI Iy
nove across the perforated floor by 10 placing thin sheets of air
i nper vi oudlonngrates 2 a tempdary sneenirgwhiteadhe air palettspasses qventhe g8ie81 over the fl oor

grates as a tgDRIRLYaIMBRERHER IR ad Efs 1fed, cRiel 1ifes) PESQinSY QRd thBELYT at es.
In addition, all facilities |1nes such as gas |ines, chenm.cal |ines, power

lines, andap herquted drometha egripmesnt thsepsh tisrrearss opeing Ao ivrthe REBiigHroPRE ¥ ar est

openi N9 22ri Qs i @ntAFiolthd dofventiORit4neh A¥6r clehiicom if WhithGRUilitled Sihestaft rbited
conventional raised floor clean roomin which facilities.|i.nes aLe F’%Ut ed
n,

15 undér nawdemeahcthe missd Goon Jhps, inrprgerdance wath tesr inventian. fpcilffics fees;

faci|iti egohkdRSos98R Aobind Bfis nbAHoLikhpadd 88 foldifent dRGhipABEL ablaskahe@ee not
| npede the novenment of equipnent across the floor. In a Er,eferred met hod

the clean rooht # Arefreed € dhe,lgaR TP Iy spgRRdRnce WIth She. INENBOD, i GORSINEted 83 | ous

The faciligi&ss. " PRMadtitsSrobin B is R ohsneted id AecoriamiedART foral Eonb@icatd
construction practices utilized in the building of fabricatiaon fsacfarl ities

for the elnsetieesritibizedaindhe, byildingsoffpbhricationoigcifitics for e clectrosicss and giep simi
faci | ifi esfiRef. SreferabhO Belificloen 706! sticad BeRAbridiand iRGToonid Wil bs Of

the facility roomare poured concrete constructed on substanti al foogi ngs
to mini m zbe fagilityereemiagg pouted [5pRargte pRnSISIFG SR Bubsiantia] footings 1o fpniuze ferresiay, - o

then erectgplafidh dGpPSHRMER i dndl teRhCW i tRRASerectANA acbrdables #ith RaEcLiARAS i er
on the size and reinforcing necessary to support the intended I%gq?q&l When
t'rac

proper |y dlose.gsdescribed egrlier, parfhe size sdaeigforeing BRCeay |10 SYPPPY a0ty t ed

overlying 4ki& groplRadiSighdNin s SiahRRO@El pbiforitbd BibeH th beaRNstabEe ob¥lyingniat i ng
the pattern of support pillars and beans. A clean room of arrvpiﬂgrglmrlded si ze

can t s beeamssan pe extended o visually apynsige by repeating the pattern of suppo
beams. A clean room of any desired size can thus be constructed in this manner.

After the support pillars and beams are in place, temporary forms are erected over the
beams. In accordance with a preferred embodiment the concrete forms for the perforated floor
include a regular array of wooden boxes having the size desired for the openings in the floor.

30  These wooden boxes can be made, for example, from plywood and are supported on or integral
with the concrete forms. Ferrule loops 60 are attached to the wooden boxes for the ultimate
attachment of the floor grates 50. With the forms including the wooden boxes in place, and
with the appropriate amount of reinforcing rods in place, the perforated concrete floor is poured
to a depth substantially co-planar with the tops of the array of wooden boxes. After the
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After the support pillars and beans are in place, tenporary forns aregSFEB 2004
erected over the beans. In accordance with a preferred enbodi nent th
concrete forns for the perforated floor include a regular array of wooden
boxes havi ngvé ﬁngize desired for the openings in the flogr, 30 These

wooden boxes ga ,Jor exanple fromplywood and FCIUSPRBPt ed on or
i nt egr al CW"'{"I‘F 2 cte 1R oaden Bogpssan be braken apartnp sempyed feaving the derade losps he

wooden boxPsiadeGh tlief't‘ﬂgéﬂ df |t1§636;fénm§st thamBiRR teoftrett Ao |IﬁQlEosl hkERhiaWare Wt h t he
forms including the wpoden boxes in place, and w th the appropriate anount

of rei nf of¥ended fop fmediatense as a Cleatropm@ aresy HECBRORTNHF KRRSTIPUSGAP ¢35 bepliceld to a
dept h subﬁmabp@hdéyzgooaéa«a fo rh el diCindpeRfou® bags 'Br BtahipYe, &f to\¥BRABHutAOXES.
After the 6 B 2004 01/ 18323 PCI/ US00/21490 concrete has set, the
wooderd boitshesof fonsecteingieinottha prenings thaksrp peldnteadedito grceine a Rmte: VRoN|lgeps i n
place in Lhen&daRhedieah 'Pc?‘onpl%w ;H&:%s 5oRUER i\ GsiBPRGERbFedl 'URAT so dhilovellose
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formthe gjg es of
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Upon | at ethosesspemipgsi witichofre notdnitiallydntendsd tq reedive agrptac Rempastry censcpebemaedsn
easi | y be v, 0 f ete is
adoqul o FERIBNaHe Sl pier O PR R i INAD (K Faps wif ety bREMEEY 1Rl
equi pnent logpsn be noved. Alternatively, tenporary air inpervious caps can be
placed in t 4 I Nkt e a
G at o Terpor i ancty BAR A EhcRlmaY in by oo AL ATER AT B
or the Ii keragStﬁcﬁlpnggamgonmrc sidbs o Thys \alirhtionegknerated [y dne piagk of emomp@t n@ye
difficul ty, g afi@lt itk lgé?ﬁsﬁﬁﬁicg of LrPQ&;?ceh ifte Q?Qﬁﬁxﬁxﬂédto%ﬁa&%e fisdolatd,
V|brat|ons ‘Tend to pagateaongac ncrete’s us Vi ratlon
gener Bt edhdwever thapthe pefmtecbﬁmrmordwwy withdhecinyesitipn dédsaot havh ghipproblem mance
of an adj ' 0 A t. ver, that
t he perfo?tget% dp@*’ %gl’onl ‘fﬁf ‘g%g{cl)r a%‘éea ltﬁg egeheﬁ%ﬁc\?g%r?%g}r?gggﬂfﬁgtteg Q@e’ﬁt hi s
probl em @kogmwmdpagmﬁmcmstwidamatnnmtlonbnstead |t has been di scovered
that the perf d r.clag (o]
danpen vi br at@gﬁé 'ﬁt Lﬁ.&[rath&] qltﬁ% é%m%ﬁl n any o Ehpé} tﬁﬁn\ggrﬁmﬁ
furt her emwbloddsrtignincayporitive 0tf ndaemblainuversnn thedestal tghatesi SAc <Sn¢0ﬁdatstabh loyfvers
adj u bl S| r.at adj ust abl e | ouvers 20
al | ovs\%oforﬁgwyﬁlﬁah%ég’gpﬁyﬁéwg%ﬁ&n (% f§‘lgﬁ;p'ean roomfacility. Thus it
i's apparent tThas itisapparesiabat ﬂs@rhapbmpmwcd,llma@otd@n@aiﬁdﬁhmwwtipm@ dleagent i on,
o ean BRI 'l for B AR k! ek BRE] 63!l Gy PQAES N
di sadvant ages o or ar cl'ean roonmns. the I nveht as been
descr i bedcleandodrhd. wslthoag}etlie wivedtion dsyieen descritep end ﬂhus;ratqdlwxdsmmctlt«y@wﬁc
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25  illustrative embodiments. For example, those of skill in the art will recognize that other

building materials and dimensions can be substituted for those set forth in the specific examples
given above. For example, the size and spacing of the openings through the floor can be
changed to accommodate particular clean room layouts or particular equipment. Likewise,
different forms or shapes of the grates can be utilized as would be obvious to those of skill in
30  the art. Accordingly, it is intended to encompass within the invention all variations and

modifications as fall within the scope of the appended claims.



25 illustrative enmbodinents. For exanple, those of skill in the art wl
recogni ze that other building materials and di nensions can be substd 3 EE%&}UL
for those set forth in the specific exanples given above. For exanple, the
si ze and spacing of the openings through the floor can be changed to
accommodat e particular clean room | ayouts or particul ar equi pnent.

Li kewi se, different fornms or shapes QLAIMS grates can be utilized as would
be obvious to those of skill in 30 the art. Accordingly, it is intended to
enconpass wWithin the invention all variations and nodifications as fall
within the scape of Aloringatdetireforiartiean fodth comprizingd CLAIMS 1. A flooring
structure for a_clean room corrprl Si n%q a facilities roomhaving a concrete

slab floor; a &fagilities fqorghaving 3sopcrsia slah 8ot endi ng above said slab floor;
a solid, pour ity of openings

t her et hr ough %td%lhgﬁl ?ngﬁq%i\}v&g %ﬁ@hgggérﬁé;ﬁé elgélﬂégljém | ocat ed above said
floor to said & sulid, ipbumﬂ 1I1qﬂ1me bearirigeflodrchavimgs apthrility @f opemngs &:lemduob@ ng
able to support equi prent, any Iocatl? tgir eon; d a plu lb

grates pod? ellewehe flawsaf air fganz Rlgan room located ﬁ"?% %‘i"l ag Hﬁ%l%’i“hg a
facilitie 0 | | Q0 | L4 nd
capabl e 013 oé 13‘5 %e?ﬁ“ggﬁg ﬂgmjr’resgita ﬂB&S bglln gea? t}lgg er %&ﬁﬁb{')ﬂt %teﬁﬁll [&anr’l?ay
of openi ngheretn;3mdd bearing fl oor through which a flow of air can pass to
said facilities L@glm g wal | structure positioned on said bearing floor to
surround a selRIPEdtEP &mfﬁ?p:‘?é% neg, in-gai BPYRYGr, a ceiling above said wall
structure haviang amhuﬁﬂobﬁ—,yfaamyfcbinbﬁgi@gi air inlets therein; and a
plurality of ates positioned in a portion of said regular array of

openi ngs Iocag JFINGSF¥A™ sai d sel ected area. 3. The clean roomfacility of
clai m 2 furt harbesfigoflécsipogtiomediver sald fayilitids roathiafld capable of supperdnerpipmenber s
p03|t|oned in a second portion of said regular array of openings |ocated
out si'de sditavsgratie g?f%’gea. 4. , The clean roomfacility of claim3 wherein

sai d solid, aialreguliaidy ofiSpskizhar said baripg fser thougledhichadlvetdf airsan fésetc| ean

roomfamhi;i.ac?ﬂucgltgémS wherein said solid, air inpervious nenbers

a wall structure positioned on said bearing floor to surround a selected area on said
bearing floor;

a ceiling above said wall structure having a plurality of filtered air inlets therein; and

a plurality of grates positioned in a portion of said regular array of openings located
within said selected area.

3. The clean room facility of claim 2 further comprising: a plurality of solid, air
impervious members positioned in a second portion of said regular array of openings located

outside said selected area.

4. - The clean room facility of claim 3 wherein said solid, air impervious members
comprise poured concrete.
5. The clean room facility of claim 3 wherein said solid, air impervious members

have a top surface substantiaily coplanar with the upper surface of said bearing floor.

6. The clean room facility of claim 3 wherein said ceiling comprises a first density
of filtered air inlets in the portion of said ceiling above said selected area and a density of
filtered air inlets lower than said first density in the portion of said ceiling above an area outside
said selected area. ,

7. The clean room facility of claim 2 wherein said wall structure is capable of being
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have a top surface substantially coplanar with the upper surface of said
bearing floor. 6. The clean roomfacility of claim3 wherein said ceilld big 2004
conprises a first density of filtered air inlets in the portion of said
ceiling above said selected area and a density of filtered air inlets

| ower than said first density in the portion of said ceiling above an area
out si de smlotated toahiuggt the size of Baid Stlected avean room facility of claim 2 wherein
said wall structure is capable of being 25 FEB 2004 rel ocated to change the

size of said splect e@feﬁﬁoo&faagﬁo%ﬁmmem fobtel t%sfbffszﬁ&aﬂemng s YRGS N

sel ected ones of sai'd openings c selecte e routin

faciliti esselqctcdsfom&em&mg@(ﬁlﬁqdnsnﬂmﬁdw\weomqnipmmtml@ionﬁaﬂm said bela@llﬂ floaand
said facil 't'sg”ﬁfac m 5 9 The clean roomfacility of claim2 further
conprising air rFeur AT ng equi pment capabl e of causing the flow of air

t hrougls sai d f4. rst dhmslcanyrqmin facllityeofoadaimi 2 mtthbr@wmprisihg o ghrcudating equipmem| i t y

of grates, ai d Lti.es elelyy f of
claim?9 m@%ﬁogﬁﬁ é‘bei {‘?Yl tglr rugglflﬁh ﬁrﬁ dcﬁﬁﬁﬁ ?fcél?ea'}{ahepﬁf@&sr ?‘géjulggtsi%gn of
said air t;ﬂuﬁmyd:fgratespé:rddndoamdlﬂ@ﬂﬂmmrqomant 10 11. The cleam roomfacility
of claim2 wh re|n lural [ty. r.at carrpr metal gra

conprising a Iguver ‘fg‘f ka{%' fh‘g ode pgFm s ?E?“‘Eﬁ%é&é‘%%r“oé}gﬂ‘.m 5 The
cl ean roonmémirbulitson@ffsﬁhairmdmdlanmhemamrg eyaipthepi. ural ity of grat es furt her
corrprl es an adj ust gent  mechani.s ei ght rate
relatiVe to t g topqﬁ%ﬁmé‘é‘m&ff ? fﬁgaﬁJPLﬁiﬂh?r?B ‘% {i]lgmgg’ © Fnom r
fabricati ngetal giﬁteﬁdbn{mﬁigfaa@ivlctddyuMMﬂ the ag:nhlm'aﬁttbep&hmﬁgh const ructing a
first roomhawnga cturall olid flo formn Iur I|

support pillaré ext gﬁ H’gﬂ efx"'gl(s& fd%’?'ﬁ“di)# MEgren 8k f}'pgfa b fl?‘{thars
desi gned t@nipeisasi ﬂxen@:shﬁw: \iedhisnD for adjustingnthe héightcof semgrqnmanvboo e tbpcat ed

in said clean &o facil ﬁ 20 providing concrete forns for the pouring
of a concr écefQ(ﬁ f{”ogsald pillars, said fornms conprising a

regul as array 1of denRynéhbd m&ammp&tml r68m fadiiityecomprisagah@ftepset: d
forms; pouring a concrete floor overlying said pillars, the upper surface
of said concr@pesmgﬁmgla(ﬁﬁﬁtmba@%%mmlhw Bpetaar with. the upper

surface of Sa' dem)” ta‘ Qg?pr%é't g@ﬁx@%‘k&éﬁ&nﬁ%@v@%ﬁ%ﬁ@ﬁ'{) Qﬁé%ﬁg%&?]

| eave a concr ] ng ar arra eni ngs
erecting ‘\yldrs d‘ésil’gﬁédlttﬂpﬂgndﬂm dowavibntisrietlvicammagme tfor Equipment to be located in

said clean room facility;

20 providing concrete forms for the pouring of a concrete floor overlying said pillars,
said forms comprising a regular array of demountable boxes upstanding from a surface of
said forms; _

pouring a concrete floor overlying said pillars, the upper surface of said concrete

25 floor being substantially coplanar with the upper surface of said demountable boxes;

removing said demountable boxes to leave a concrete floor having a regular array
of openings therethrough,;

erecting walls surrounding an area on said concrete floor;

constructing a ceiling overlying said concrete floor, said ceiling baving a plurality

30 of filtered air inlets therethrough and forming an air tight seal with said walls; and
providing an air recirculation system to circulate air through said filtered air inlets,

through said plurality of openings, into said first room, and back to said filtered air inlets.

14, The method of claim 13 further comprising the step of providing a temporary



constructing a ceiling overlying said concrete floor, said ceiling haib g a
plurality 30 of filtered air inlets therethrough and formng an air 382[}94
seal with said walls; and providing an air recirculation systemto
circulate air through said filtered air inlets, through said plurality of
openi ngs, | RPoiddasl first room and back to said filteredkdhseddibnts. 14.

The met hod cl aj . r LSi . : PEyi ding a tenporary
9 25 FEB 52g%%vﬁﬁoga}@géggsg%@#@%%&ggrrelﬁgﬁdgggfé-? gﬂgr a portion of
said array of 16peni Tgsngbsi dfichaired 3 ovhesiniaidatpdofareading & tempegaryygalid saves
claim 13 wherein i oviding a tenporary solid cover conprises
pouring a c8§ﬁ§?65 @é’%ﬁﬂﬁ&‘%m nmet hod of claim 13 further conprising the
step of inserting a grate into a 5 second portion of said array of

openi ngs posi tfonedThermethed afglaimaldcfurther zomprgng e 1568 G ANSETUAE th EIEE W ei n

sai d ste ' LA | : ' ] lity of ferrule |oops in
? P sg{onggﬁrgi'éﬁ b dGRAD bt %Sgs{%f%héagnﬁde sRidural i ty p

the walls I 'd openings” and g grates to said ferrule | oops. 18.
The met hod of 12| ai nThe3mothed of ¢laisnl&iwhereip seid stepraftinsgRing fgmarives japshrgne 2

cOMpr i Ses 15 LRSRlodhk AVhANAS o ol i B okl GiPmdloophl] €t S

overlying ‘'sard”area and providing a 10 sécond, |ower density of filtered
air inlets ovdBlyi nEhepoethidbafclam Bawher¢in seid stsntod icemrstrugting daGedHg coUPriseh e

met hod of gl gi b8 b9 Gir SIEP oWyt Waid Wedl A gréidi

t hr ough stg‘% %%épe(ﬁ%ésn‘géﬁ%g ﬁéﬁ?ﬁ%éﬁpg‘?‘ggr rray _ o? 55@ I Ngs fa_lr om_ﬂéai &S‘%SIa rst
room t16 | ceeamildnweralsnsity of Sitered aivinketseaverlfingpartions 9f spid-Beea ontaids $4id 3% porti on,

the bearing flgor (23 argétg?@gf hithRY '}'ﬁ&}{ggcd?ﬁ;ﬂﬁgﬁ eSS YOUNRE Rciles Ahgh

| ocation theredh; ean room conprising: an encloséd space; a
bearing f |selectedionésdifrsgidtragnlasrasiap 96 @peninge dromnsaid first rqost tocloeatiqnp#hors Md and a
a: plurali t%nﬁgteq]ggrrtures in the bearing floor through which air can pass
20 fromthe Tirst ¢clean portion to the second facilities portion; a
filtered air 20l et Aapabragmoomprsingsduci ng clean air into the first clean

portigra; and an air han 1 of circulating air fromthe second
faciliq?i es portion, th?dggg%&t@ﬁgﬂkéﬁltered air inlet to the first clean

portion. 25 21. The cl earbepingfloor dividinghexmciprdseice inthe fipbelFanpgrion ges 8
conpri ses Jeinforged poftidf th€b&ring floor capable of supporting processing equipment at any

location thereon;
a plurality of apertures in the bearing floor through which air can pass
20  from the first clean portion to the second facilities portion;
a filtered air inlet capable of introducing clean air into the first clean
portion; and
an air handler capable of circulating air from the second facilities portion,

through the filtered air inlet to the first clean portion.

25 21. The clean room of claim 20 wherein the bearing floor comprises reinforced
concrete,
22 The clean room of claim 21 wherein the bearing floor comprises poured in place

reinforced concrete.
23. The clean room of claim 20 further comprising grates positioned in the apertures
30  and capable of allowing the passage of air therethrough from the first clean portion to the

second facilities portion.
24, The clean room of claim 23 wherein the grates comprise metal fixtures having

an upper surface substantially coplanar with the upper surface of the bearing floor.
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22. The clean roomof claim 21 wherein the bearing floor conprises poured
in place reinforced concrete. 23. The clean roomof claim20 furthey
conprising grates positioned in the apertures 30 and capable of all %ZUW‘
t he passage of air therethrough fromthe first clean portion to the second

facilities wgl)'f]% 24. The clean room of clai m 23 wher ei grrni@osiadt ©
I X

S
conpri se net res. havi . ! C S t AL C r- wth
t he upper su?#sace (L#'e tcf%n %Deoé‘? %ﬁgﬁﬁggs{h"%ﬁ B'%Be%ﬁlé%afé’g‘% %@56%751%2‘9@9
PCT/ USO0/ Béuhdéd Bp theThearicg dlaor, moceitingf and &mpodty walkk seictuteh exiendin®d fenl bpace
conprises,a vol umj bouiﬁded by the bearing floor, a ceiling, and tenporary
wal | strué?“\?flggo%r ?glﬁﬁf ag'f romthe bearing floor to the ceiling. 26. The
cl ean room of2&! ai mMh2blesh@bmi of claine 25 edgreinakie/tempdrarystailsttucioe peaitivng ofbms of f
a b5 selected portiop offt e first clean portion. 27. The clean room of
cl ai m26 WHEHDiPRrHon 8T the frstFISan BAYOY ) et conprises a plurality of apertures
in the ceiling. 28. The clean roomof claim27 wherein the plurality of
apertures in the ceili ' '-[t-mp&,ﬂfigsej Gh&d oportion
of the first %jl?ean%%??%o%ggo%?%ggﬁgﬂeﬂg élﬁlésleid\t% : fo°o tsfi de}ﬁt h@ggel ected
portion. aper@fs infthecalirgan room of claim 27 wherein the plurality of
apertures in the beari r : ' .t I Re L6098l £Ct ed
portion of t hieé?f [ rglt%eSanalﬁBJB(;.o?fllagﬁ%(f:%ﬁ%a@?&q{l%rglﬁﬂgf£p§g&ri¥se|§ %Hy outl E‘lggle_ t he
sel ect ed poeter densitB@ithid the séleted§ mrtidnae| the fisst clegp portipre aempaseshiocthergensity ng t he
steps,of: pravidi a bearing clean roomfl oor capable of supporting
proceé@i n@gm@a |65%gcﬁ?dp§?tﬂ)§hy | ocation thereon, the bearing floor conprising
a plurality o29.operfhagiean rbem of klaough vdereabthe phiralisy lof @pertureg inithe beappg t he
clean roopto a space.i mredi : ﬁ%hf r3RSReE iy a
pi ece of %8‘3%‘%% i neﬁt%‘éa%nls'ﬁn%{r@ hgﬂée\rlsgggéc?ﬁ%&%g%ﬁtﬁ%gggﬁé% %‘ rogmﬂaoor to a
pr edet er mdasity butsidd the selectadcpopiorci Nng t he pi ece of processi ng equi pnent
directly on t bearin ean.. r I m ned | ocation.
31. The net hod™of ?{gﬂeﬁoék?r\?#lehréeq%gq]tckégg’toglgctogw‘??éﬁggo stecl[f'ng'corrpri ses
transp®rting the pi ecepmividprgoc bersing gleaw mopnfieir caprbienofasuppqrtisg processing

equipment at any location thereon, the bearing floor comprising a plurality of openings

therethrough capable of exhausting air from the clean room to a space immediately below the

clean room;
transporting a piece of processing equipment across the bearing clean
20  room floor to a predetermined location; and
placing the piece of processing equipment directly on the bearing clean
room floor at the predetermined location.
3L The method of claim 30 wherein the step of transporting comprises transporting
the piece of processing equipment on an air pallet.
25 32.  The method of claim 30 wherein the step of transporting comprises transporting
the piece of processing equipment across at least one of the plurality of openings.
33 The method of claim 32 wherein the step of transporting further comprises the
step of placing a substantially air impervious material over the opening.
34 The method of claim 33 wherein the step of transporting comprises placing a
30  thin sheet comprising metal or plastic over the opening.
35. The method of claim 30 further comprising the step of routing a facility line
from the pieéc of processing equipment, through one of the plurality of openings to the space

below the clean room.
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25 32. The method of claim30 wherein the step of transporting conpri
transporting the piece of processing equi pnent across at |east one %Sﬁﬁéﬂﬂﬂ
plurality of openings. 33. The nethod of claim 32 wherein the step of
transporting further conprises the step of placing a substantially air

i npervi ous M#xWHA83} over the opening. 34. The method of ACAMFPHH4Rherein
the step of t¥anspdht method ofiplaing 86 whkrii the step o8 Oansherting krerarfornefpwithpuhg

metal or plastic o ' __The nmet hod of claim30 further
ot B 5 SR o e

conpri si ng I'ty line fromthe piece of
processi ng egii prredt methdd ofipydvidingefilidred dieto plclermtoomconiprisipg e sgps ¢fo t he space

bel ow the clean room 1] 2. E 0 M\? /. a0 ot The
met hod of clai m 30 wher rloﬁldi%ﬁea%?@% cg ?Oﬁé%bgr%@ﬁgﬁggéﬁggpg%ﬁ% mva\ﬁtahout
]Ei! ismarﬁ ljl gy lacuyionthetehs tiecfioor haying sagplwrality ofrofehings ther8throughret hod of provi di ng
iltered air to a clean_rogm conprising.the Qv hearin
cl ean room fl oor capabl oY ‘“566%'# ?or?g%é%n iop‘)'rrr\i?ﬁ'?gstg?hb%r aﬁg’xf‘gégg}“gar‘#%ﬁ °
tlhereon, bhﬁlteﬁ-etminlhawﬁer@l;a plurality of openings therethrough; providing a
clean roomceiling overlying.the floor and havjn Tt fi.ltered
air inlets therein; i nt?%ﬁ%‘%lm gl | F\tcg?al% et eaﬁﬁrtgéo%%bo%fg@%?ﬁednl
pl urali Ejyirﬁxfts;fi Itered air 10 15 inlets; passing the air through the clean
room wi thdrawing the air fromth clean roomtk the. . ity of
openi hYys in the floor; [FAYES K a{rﬁiéroﬁg%rthﬁmdﬁ{‘drrog%mg t‘?’lrﬁ E&%ﬁn‘@h@c %Ftr%ﬂ'éty of
oEenl Ings bleaxﬁroﬁﬂnellri]rumhthxe;blm\adit}'héom'ﬁgminﬁb@ﬁncﬁ';l oor; withdrawing the air from
the plenumthrough a retur.n air.duct: a el urni ! it wn from
the plenumto the filtefE¥"& afrn"lqg}dgayvnrlg'g‘.]éhAﬁ]E {eﬁéﬂn& %@‘r%e@g i eréﬂiastlh %ﬂl a
first rgomld\eftﬂenﬂaainbgtmaﬂddr;oor and a wall structure surrounding said floor,
a second room positioned.oyer. said.first r i om;being 20
defined by a floor havi Wﬁg&ém%lflﬁraelalut&fmot%e %lg’guﬁ %‘g@gﬁﬁzﬁ%ﬁ%%ﬁhﬂgnd a wal |
structséire surroundi ng m=aiming the @ir withdrawn from the plenum to the filtered air inlets.

38, A clean room comprising:
a first room defined by a floor and a wall structure surrounding said
floor;
a second room positioned over said first room, said second room being
20  defined by a floor having a plurality of openings therethrough and a wall structure surrounding
said floor;
a ceiling having a plurality of filtered air inlets positioned over said
second room; and
at least one air plenum located near an outer perimeter of said first room
25  for returning air to said filtered air inlets.

39. The clean room of claim 38 wherein the floor of said second room comprises a
load bearing, concrete floor.

40, The clean room of claim 38 wherein the floor of said second room comprises a
solid, poured in place, bearing floor capable of supporting equipment at any location thereon

30  and said plurality of openings comprise a regular array of openings having at least one of a
grate or a solid, air impervious member positioned therein.

41. The clean room of claim 40 wherein said grates and said solid, air impervious
members are removable so that one may vary the plurality of openings in the floor of said
second room.
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a ceiling having a plurality of filtered air inlets positioned over said
second room and at |east one air plenum|located near an outer perinkbé&EBahll
said first room 25 for returning air to said filtered air inlets. 39. The
cl ean room of claim 38 wherein the floor of said second room conprises a

| oad beari nggofyfaarete floor. 40. The clean room of cl ai reBBsolzevei n t he
floor of sald,secopgl LEAMGATR USRS 4R wheel fdid {Md! 86 ihperPoaC femb@atieng
fl oor capabl e of supporting equi prent at any |ocation thereon 30 and said
pl ural i t yeoolprisgdecongsetconpri se a regul ar array of openings having at |east
one of a grate or ' b clhi j ATRpR t ddcRREdaiti RENRTaR 41
The cl ean ro%tr%ﬁ of Eﬁ%?‘%%g’“%%%?‘ﬁpﬂwgag?at es aﬁfg&giﬂ d solid, air .

i nper vi olimperviznb ancsnbarsclies snpsieatitlly swplaratwitnan nepgr venfage of dhg flografiseld of
openings in the floor of said second room 12 25 FEB 2004 WO 01/ 18323
PCT/ US00/ Fi%90°%%. The clean room of clai m40 wherein said solid, air

i nper vi ous nE@ber sThe dearcwoprdf sdima) wipmdn each. of 43id graies iwrlades alowyer ddr cl aim
40 wherein.a.to urface, q aid solid, air inpervious nenbers
lies subs‘t‘dé‘ﬁf‘?%% % -oplﬁggﬁ%crh%\?\ng{%&rgtﬁiupper surface of the floor of said 5
second room 444. Tiibe dtmmanomobdniof 3& Wherein ABilileensei iy eawipmert lacaied Withigt es

I ncl udes | ouver for .adj ust.ihn ' | ow t hr ough each of said grates. 45.
The cl ean'%f’ B%ﬂ?‘gﬁ”m@la%ﬁ]}%u% “\f/\lgemrqﬂel?ﬁ;s% {5(1’81?1[ ities used by equi prent | ocated
withim the swcondTheekamreemhafusdsith 44 whemintlines farroonnectrgnihe facilil®s trHhe ¢l ean

room of claim45 wherein |ines for. con ' YRR t he

equi pment SEPRRHAE ?&@ﬁ#@fﬁ'ﬁ%%‘é&%ﬁy@?g’?}eﬁ& ?é glgh %@@rﬁ%ﬂ%@ %cﬁén'?ﬁ%&n?l oor of said
second room #47. TiThe ¢lesiroonpoftlaiin 38 dfurtheB8orhprisinges pluoalipr PEbupgorh pRlatiral ity
of support pi|lars . extendi ng.fromthe flo00 ' I.rst roomto the

f1 oor of ?ﬁ?’ﬂ‘%g’i’?&h‘&e ﬁ%?fr?? S%‘gﬁmﬁ‘wgmé g’ﬁrfll ogroogr%ﬁ %F&ﬁﬁoﬁ’nﬁlm further

conpri sing a 43l ur alThé yieaf rddanof clhinc 47 durthed Sothpisawgt 4 plumdity D beamsf loeatddd
second room id, pluralit f bea e : ' Jty of
suppolt  pprFa e sy SEgR stsba oot S BRI BB BB bOe R LA Y |
struct ur eof p@iresllaMd.t hin  said second room to create an additional room
having a Sar’re49f_ | Ooti'hez:sl c(tj:m{: ?oloinl Hhidim B%afughg%grgglgsit{go‘? (ali structure located within

said second room. to create an additional room having a same floor and ceiling as said second

room
20 50. The clean room of claim 38 wherein said plurality of filtered air inlets comprise

various densities of filtered air inlets located within a surface area of said ceiling.
51. The clean room of claim 38 further comprising at least one blower to direct a
flow of air through said filtered air inlets in said ceiling, through the plurality of openings in the

floor of said second room and into said at least one air plenum for return to said filtered air

25  inlets.
52. The clean room of claim 38 further comprising an air plenum located above said
ceiling.
53. The clean room of claim 45 wherein said first room functions as an air plenum

positioned beneath the floor of said second room.
30 54. A cleaning room floor structure comprising:
a facilities room having facilities housed therein wherein said facilities
room has a solid, air impervious floor;
a solid, load bearing floor positioned above and acting as a ceiling for
said facilities room:; said load bearing floor having a plurality of openings therethrough to allow
13



20 50. The clean roomof claim38 wherein said plurality of filtered air
inlets conprise various densities of filtered air inlets |ocated w §hikEBall0i
surface area of said ceiling. 51. The clean room of claim 38 further
conprising at |east one blower to direct a flow of air thrg&ﬁ%ﬁgaid

filtered awoomd3szxs in said ceiling, through the pIuyaIWFFm nings in

the flogra®f fismiackieateosa abevenuidchdibesrmgsihiotitogthe asilisies eeat balow Biedoadm f or
return to said filtered air 25 inlets. 52. The clean room of claim 38
furtherhﬁﬂﬁ&@@ﬁﬁ@dan air plenum |l ocated above said ceiling. 53. The clean
room of clai m 45 wher ek Neastoérd dfiar grhte oo rsolfidiragrt imparyius elgmeat PosHioRFLR
posi ti oned beneath the_ fl oor of said second room 30 54. A cleaning room
floor steeekefprid PREHEY PEIRTENES facilities room having facilities housed
therein wherein said facilities roomhas a solid, air inpervious floor; a
solid, |oad bearing floor positioned above and acting as a ceiling for

said facilities room said |oad bearing floor having a plurality of

openi ngs therethrough to allow 13 25 FEB 2004 WO 01/ 18323 PCT/ US00/ 21490
air flow froma clean room above said | oad bearing floor to the facilities
room below the load bearing floor; and at |east one of a grate or a solid,
air inpervious elenent positioned in each of said plurality of openings.
14
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