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equi pment that is to be placed on the raised floor. The raised fl oor
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floor and ph& Bk AhRTHIME®ve all used a raised clean room floor. The raised and usually
25  perforated clean room floor is supported on a pedestal or plurality of pedestals. The pedestals
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

35  environment as well as a particle free environment. The raised floor and the platform upon
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for facilitizing equipment located in the clean room. The need also exists for a clean room that

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 floor which permit air to flow from the
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bearing floor has a regular array of openings through the floor which
permt air to flowfromthe 2 WO 01/18323 PCT/ US00/ 21490 clean roominto
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cross-section, a portion of" a clean roomfacility; 15 FIGs. 4 and 5
illustrate a grate and its nethod for installation in a perforated floor in

atEordance with one cRBIBFRIESCBIPTHANQEdHE BRAWINGS || ustrates

schematic q ross-section, a c n;r faci b1ty i d e wth
The. | ventiGh T beRhR i BEEHRY, oCaHiER bR bR Rt R BEAEG f o
i || usteffodfimernt Bf fHedAventionwy a fl oor 20 for a clean roomin accordance with

the invention. FIG 2 illustrates a cross-section taken through the floor
20, as i ndiléaRdbusteag, mapssectiqn, g slgaprem flopyin aeeprdancsskitls et Emtipkr ough
fl oor 20 tuc Lndi.cat ed. e wth one

enbodi men'?lri g&f%p ﬁgﬁ%&ﬁe\%ﬁc}r%&%%eg@,ﬂﬁgg@ actﬁgl(f I%a?li rﬁ@ﬁg% the floor 20 is
alpour ed iFIGQ3l dcmdchriltusatae 4 Igexne ahdvisngethod fetr inktiatlatiomf inop eaiforged2oor in
extendi ng .t hrough the 25 thioﬁlﬁ}}e.ss of the floor. Preferably the plurality
of opdfRfHgancs iy enegmbadimentioh the IN¥EANCRy array. The openi ngs can be, for
exanpl e, @%ﬂlf?ﬁﬁl’f@g%@ﬁ&ﬂﬁ%ﬁﬂﬁ it cBdsdRe@ IR Sl r®m FeRit) Shccbtdalic@with
spacing of two feet between openings. As wll be expl ai ned bel ow, each of
t he opbkainvgstidmas 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
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Pr ef er abl oqm.30 i s a el ow grade basement.. Room 3Q can be used
ativant ageﬁﬂét ilglsﬁ?)t%emf E?I"i‘?‘?é"s gt g§ fggé’ddﬁilfl room In “accordance” with the

invention. FIG. 2 illustrates 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 is a
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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t he equi pnment enployed in the clean room Accordingly, room30 wll be
referred to herein as 3 WD 01/18323 PCT/ US00/ 21490 a facility room Room
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of each of the openings 22, two each on opposing sides of the opening. The
f er r ulesbiodopent af thepweintionstbd ntesh topi ig fabricated £loot Yaibess steelraddrsvpenings of

ferrule |o IS used. because the |lo ortipn, provides .a, good.anchor. ng
e hariPRHh R T HEhES nd Pe TS hgReramate Aooph AP G (it BeiBnf i e Hagg s
ext engiréfgrablit abouPMmstiiehes dREighte | S threaded to receive a bolt 62. The
grate is placed in the opening so that the slots 56 in apron 54 are

posi ti onedloverwhinb ilBptreies e aguipredidioas 20fie progs-sedtignpdepdds a Brifersedsmetipe
A Y e e

loops 60 are embedded in the solid portion 21 of floor 20. Preferably four ferrule loops are

25 embedded in the walls 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 illustrated

schematically in FIG. 6. In this illustration the clean room facility is illustrated along a vertical
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are tightened to hold the aprons and therefore, the grates securely in this
aligned position. The clean roomfacility, in accordance wth the
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22 in Sperforated floor 20 as illustrated by the arrows 86. Air is then

exfraust ed f,r I
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through which the air can be exhausted into facility room 30. Because of the lower density of

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 clean 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.
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30 facility room 30. Thereafter tenporary walls 70 can be constructed on
floor 20 to construct a clean room of any desired size up to and incl uding
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calculations done, as described earlier, on the size and reinforcing
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constructed in this manner. After the support pillars and beans are in

pl ace, Whemmaerarly desiansd an shis meanney the perfergted floor to be constructed overlying the
25  beams can be extended to virtually any size by repeating the pattern of support pillars and

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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beans. In accordance with a preferred enbodi nent the concrete fornms for the
perforated floor include a regular array of wooden boxes having the size
desired \fvgml/tlmg,openi ngs in the floor. 30 These wooden boyessadziaey made,
for e
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Such adj ustable louvers 20 allow for adjusting the air flow through the
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Al though tThes ity epparen thashde s stes prdidel, ansbcoldatisd wath ek MvediionespREL t O
specific | I I ustrative enbodj nents thereof, it is not intended that the
i nvent?YR el apd agnetbod ﬁ@s@s fabricptions theh PV reoBADE Hisrdvantages olREGHIE,

those Qb $Kdthd, Aﬂh&kﬁl {6 invhiion ARIRIN 1ELribEREnPliRSEated with respect to specific

illustrative embodiments thereof, it is not intended that the invention be limited to these
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.



buil ding materi als and di nensions can be substituted for those set forth in
the specific exanples given above. For exanple, the size and spacing of

t he opemwogs/igfsough the floor can be changed to accomodetrarsp@zmipecul ar
clean room layouts or particular equjRiRfy - Likewise, different forms or
shapes of the grates can be utilized as woul d be obvious to those of skill
in 30 the art. Accordingly, it is intended to enconpass within the
inventhmtiak:]aimaiisati ons and nodifications as fall within the scope of the
appended cI ai s WO 0141’5% PCT US00/ 21490. .CL_AI M5 What is clainmed is:
1. A flooring st‘?ﬁ]@f)ﬂ?%s FUIE 18T 2552 B Y8 ng:  a facilities room

having a Cﬁﬂa@ﬂﬁ%@ro%lnma\flﬁ ftoncetd sRbyloaki ty of support pillars extending
above said slab floor; E’rurallt of beans su ported by said pillars; a

sofid, pourddrality @ﬁ%l@eort pd sw@eﬁdlmabq’mwdgla@ ofiral ity of openings
t her et hrou t roma clean room | ocated above said
ag;?nara? % ?# ams sug% rle(a\% {dé‘%)[l%ljs

floor to s F8s om 10 elow said floor, said floor being

abl e to supidt paged pEade, aéaraigmddmatzmgla pthhelit@cvf,opamdgslthe&tmbwgkaﬂolaﬂlymof
grates positioned in said openings. 2. A clean roomfacility conprising: a
faci | ithe 8ew Ao framigedleamigom @S@teéabwq BitbHoyia rsa@é“?ﬁhpaﬂqom josated BelRwand

Capab's% PhoFUERORbLNG %ear &;Roﬁ%:ﬂﬁlg%ﬁebﬁﬁ%gﬁ& mﬁ@gf]h%p% dmy @ regular

array o opehings In's rou ow of air can
pags to sepldrafliacof grhiee positomad ia saveldpesingsict ur e positi oned on sai d bearing
floor to surround a sel ec & area on said bearing floor; a ceiling above
said wal | %tructf %anrfé’w?f‘t@ %‘F%’f’%ﬁ‘ﬁ“ﬂ% of filtered air inlets therein: and
20 a pl urae{fawltggrmt es positioned in a portion of said regular array of
openings |ocated wthin said selected area. 3. The clean roomfacility of
claim 2 furbéreingdiopppsitinged eveplsaidabéitifieofoosphridicapable ofispprarting aguipweatier s
econd portion of said regular array of openings |ocated

p03|t|oned in.a &’8
out si o BRI WAUN BSFOH area. 25 4. The clean roomfacility of claim3
wherei n saj gk hffay 3F bpdIR&Y i sAliShRBIRB Elo%r tHEOHEN WhRhRON6We Gf AR hgfass to

said facilities room;

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

20 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.

25 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 substantially coplanar with the upper surface of said bearing floor.

6. The clean room facility of claim 3 wherein said ceiling comprises a first density

30  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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5. The.clean roomfacility of claim3 wherein said solid, air inpervious

menbers have a top surface substantially coplanar with the upper surface

of saldypgg“g}gsfloor 6. The clean roomfacility of clai gprBrsh@sigég? sai d
s a first .densit 30 of filtered air inlets in the portion

ceili n e
of sal" ?rao ﬁg‘a%\gfoté?Es’gﬁloésaégﬁ%lE%@‘éiarﬁPea and a density of filtered air

inlets Iomer than said first density in the portion of said ceiling above

an area ogtsi de The@lddnT6bAFhERtyIREMIm 2 whbRintdefRted GREF sl |ogéﬁdn§§°caﬁ|b%i m 2
wherein said wall structure is capable of being 8 WO 01/18323

PCT/ usgl@¢tzcizt@0the reltiaekthcilisies hinay betvisen sfpipment Befildoned| e sasdl begra, flgor The
cl ean JH99my E?'Cllltllelstrﬁ of claim2 wherein selected ones of said openings can
be sé % é(?or the routlng of facilities |ines between equi prment

posi ti one@, on sahd dieardodg fabidioy of alaiin Saﬂudhéﬂﬁdnhprisl@alr Qﬁﬁﬁlaﬁn@equﬂi}ﬁeml ean
room facili té of claim2 further conprising air circul ati nclg Cl pnent
capablcapabie eheaising thadlow elwipthrgpgh ﬁ%écﬁyg eggityy of fiktgred panuilgts, Blfough S#i8r ed

air i 1‘85&}‘ @Eﬂq&ggﬁﬁws @k&é?lﬁie‘stré’ Rf grates, and into said facilities

room ean room acl claim9 whereln said facilities room
is a plenum f or Thehéeaneoomcatity oﬁckafm Sawberainrsaidb fasditibs abomas aqudraim fig

equi p 11. The clean roomfacility. of cI aim2 wherein said plurality
of grd %@ng}ﬂﬂ}qnsgsahi&lgiosg %glrcéliarﬁg]g eGP | ouver adjustable for the

cantrol ofjjair therQtd Ry fackRey Jthélaﬁxﬁ Qaﬂlhéx‘éﬁfrkzﬁécﬂlhﬂahw of ofhié@ E8rdprise

wherein said plurality of gratesS further nprises an adj ust ment nechani sm
for ad]lfusltgratgs conaprirangyhlouyer ahustatge ﬁqréher@nnalpl ofait themﬂerou@{p surface of said

bearing fl 1 or f brl a clean rnoom.faci| it

conpri sin the i]tﬁ’g ée%nf Ioon&go%l u8f pg%”? Saih P\lgralg of &Il u&“)ﬁ?eél ly

sol i d dohfpeikés irpad]ugtﬁleat RiedRzdnh Xfoxoidjﬁslﬂih@Qhé hpight af sala@raedemqv@laowe topi d

solid floor; provid g a plurality of beams spanning said support pillars,
A

sai d §u{qufsmdlbeangg or.said beans designed to provide a | ow vibration

eqyi ronmerty for LQuIRAL ek Al OGBLESok Sl eordli Gl emp feponrf aci i ty;

provi di ng concr orns pouri ng of & con overlying said
beans, saicdnsthultin® a €@sTRoOMIAYGING arsegttuellyaotiayloof; dem)unt abl e boxes
upstandln% froma_ surface of sald forns; gourlqg ncrete fl oor

over | yi ng Temmiag Bekality i suppspenians erigeding pbavs sHEsidiIngg 1 oor 25 bei ng

substanti glb%aGeR! AT f BeahlSpHRRES satd Shihf A laéfj‘éa% CEsRHiRRs Sndexgs:
beams designed to provide a low vibration environment for equipment to be located in said
20  clean room facility;
providing concrete forms for the pouring of a concrete floor overlying said beams, said
forms comprising a regular array of demountable boxes upstanding from a surface of said
forms;
pouring a concrete floor overlying said beams, the upper surface of said concrete floor
25  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 having a plurality of
30 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
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renmovi ng sai d denount abl e boxes to | eave a concrete floor having a regul ar

array of openings therethrough; erecting walls surrounding an area on said
concrete laszsCONStructing a ceiling overlying said con , said

ceiling K@v@ﬁ‘é‘”é plurality of 30 filtered.air inlets the%(ﬁlﬁl?sé}h)éﬁﬁgnd

f or ni ngPlheoxer fariagierticneefi saig arrysefioeniags BOsitinngd outsidediakATsh ai r

recircul atijon syghemdioLhf QMR § viefeih REAY irBviliidgt £1eRthofiry sbit Ebvor

t hr ough sa?d pIuraFity of opeh?ngs,eﬁ%tolsagﬁ(?ﬁgsf r onfﬁgﬁdrggcﬁ to said

filter eompiisesipohBga cdnkrettloevaret hod of claim 13 further conprising the step
of providing a tenporary 9 WO 01/18323 PCT/ US00/ 21490 solid cover for a

ortion of .said ra f, openin ositioned.outside said area. 15.. The
ot hod of | &bai m T3¢ eifed AP EAIG 43 BRRH: CAREit Y 9% ARpSrang derRinkDGer
conpr i s&snd PuFioADf 3aid ARG SF Sp&N@ positfoned iRideRbidagef cl aim 13 further

conprising the step of inserting a grate into a 5 second portion of said
array of opéni ngdhpaosithedpéglaimslcgwhergingsad sigp of7inserfieg spmpEsEsoMChARE? 16

wher ei ' iLnsert i i ri u | f rrul e
'oope. PP ofKFuCloobERtht faths 58 EHE bAGRRANINARE fuebld ol ipyloo

| oops. 1818The mathnehed of bhaimm 1B3wiMteinesaid step df soefineting ansdilingctomprises
ceiling conprises the steps of providing.a first density of filtered air

i nl et sﬂlﬁv%‘?ﬂsy‘i’fn@%léli‘% aded deRsithphiltered gitainlet ovarbang ?alﬁw@rafuieprgmn&ﬁ

fi{a er 1Al : LRg; i i | I rea. 19.
T refatap 2] S Y Bl B R R P RLSRs oL R T8 e Sl e P e

t hrough sébect edheomeshaf ofscdaich it 2 Gurther campaying theopem ofigsitihig damilstas dhfougls t

roomto | ocations.ahqgve said copcrete floor..20. A clean roomc rising:
15°an SHEREEeBT L s reu it pohnen o ST DS eI BABtHTeRR CBOTI A
first glgaftePRbtion and a second facilities portion, the bearing floor
capabl e of supporting processing equipnent at any |ocation thereon; a
plurality @0. apertdeasroom edmepriseng:i ng f1 oor through which air can pass 20
ngﬁ]the first clean portHon %o &ﬁe second facilities portion; a filtered
air inlet capable of PHFP%8ﬁ€iR§ ¢lean air into the first clean portion;
and an air handl er capaehgng®fiodH ditiding!the enddsed kpamihtoe frececltsh pation hid £

port! Ors]e’conzi %gﬁgebs Igor:'tei‘or];,itlhg %gaer(ijngafilgori cr;i)aegle to? s{[qt]p%rtfililgr S;ocgslsglagneq%(i);{r;lén? r;'t 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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25 21. The clean roomof claim20 wherein the bearing floor conprises
reinforced concrete. 22. The clean roomof claim?2l V\/nerei n the bearing

fl oor o‘q,prlﬁgzé poured in place reinforced concrete. E:&%S% o 00om of

cl ai m 20 turtner corrpr|S| ng rat,es 05|t|oned in the aert and
capabl e of? a||ov§§bﬁgc £HE ORI O f2iBY 26 whereia the spelassd ﬁ%%@ﬁ@rfﬁ@%wow@an

porti %uhﬁ thé%@%ﬂ%hﬁ& 14 Eélﬁ gPoid 'téﬁgp ﬁ%/vwzﬁestl%lcﬁl%b 5)8915&8% fx%'xﬁ’“tﬁ@ 23

wherein t ates rise rreta S %t U I'ng an upper sur
substén:hnagﬂyoxaoplheaafmmg/\nth t he upper surface of the bearing floor 10 WO

01/ 18323 PCTI US 490 25. The clean roomof claim wherein the encl osed
space conpf® ses C@%ﬁi‘rwomb%fmghﬁvﬁ?w e dsmpRyan ot SUrUCTRIg; PRftpns SHe
tegrporsgre\gt hict SruRd Hfsggle%ggl@ghng fromthe bearing floor to the ceiling.
26. The clean roomof claim?25 wherein the tenporary wall structure

partitions off a 5 selected portion of the first clean portion. 27. The

cl ean roomof clpldTi 2 WARY 81 'S fhbich 8 rieled 4 Rl COMRELSCPpRRIGE! Ity
I ng. %I' e CFr[ i ﬁer el tiﬁe

of apertures in the cei ean room o alm 27/
pl ur aldpestuef irafherctlings i n t he cel ling has a greater density within the

selected pQrtio of the firs cle orti n_conpar dtoth.e ens 10

out st do t Y- sel CBREHCRIRPTISH <195 2 wBSt iR REORY of Sei B BA0GHake Wsthe
pl ur al drbieOficrRARG WikiR Shd &:1&&1&1 B@ﬁfo‘n”&f the | {REH c1BAS pértidh QR¥hHar&iefdsSthk Yiedityni n
the selected portion of first clean portion corrpared to the density

olfsi dBJtQIﬂI@thQQHGQtﬁéGOIﬁWtI on 30. A method for facilitating a clean room
conpri si n829t he S’@}éeoﬁléan é%ﬁﬂ’l rc(fv' d??q’vhar r?"%fl g.‘,rl Etﬁ: z{oethW{ fsllgcﬁ’le %azpabl e of

supportingproce TOcat e béarr ng 1'% | oor

conpri ﬁ(bd?glaélalglréalte’ﬂdehsdtyoxfwtl@metﬁb B@scted periih dif eegfirse sleabbertoh cexipatedtits ig air
fromthe clean roomto space imedi ately bel ow the clean room
transp‘iﬁﬂﬂ%gméldﬁfdlfo@k@?e oB¥ssi ng equi prent across the bearing clean 20

room f100ra 0 3 RISARSEEIMSHl AR LLAN oA E RGO Bece of processing

equi pnent di’ rect 'y on cl'ean roo e predeterm ned
| asation. 31. The nethodiddig &lbaaring Oleud essn fldoheapdbép obfsuppcatisg pracesstng
conpri esq%?pr;[lén%nastpgr{}} Il(;]c%tlon 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.
31. 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 piece of processing equipment, through one of the plurality of openings to the space

below the clean room.
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t he piece of processing equipnent on an air pallet. 25 32. The nethod of
claim 30 wherein the step of transporting conprises transporting the piece
of proc i ui pnment across at | east one of the plural| i ngs.
33. Thegﬁépﬂgﬁﬁgf claim 32 wherein the step of transpprtjkg¥?§$W%@%p

conpri ses he skhegnehodof claig 30 whersinathei sien 9f BRRsPPHiNG: viPSTIOReE Bithawt over

the o i : ] i 3 wherein the step of transportin
RE: éﬂlgl]mgelﬂwgo-lfgﬁe g%trgtlﬁg@le%fl rGoAHIBR p p g

conprises p in sheet conprising netal or plastic over the
openi ng. 35. TheA methuddfgiowlliaghl@ted air totrerleanoopmi einmgisingeths seps of: r out i ng
a facility line fromthe. piece .of processi equi pnent, t hrough. one, of the
plurality of openi ngé’r?Y)‘S’tnﬁeael%eﬁélBg CPG.BEIr‘B)WtfP?gr 8%@%??? ‘?fgsélHPOTTg\ﬁ%‘”@W%%S
PGT/ USR0AShASR thRfeon] 1R TRE REnSHh pﬁiré‘l‘itmo:ngWﬁﬁ Shbretthsugt;ep of transporting
is performed without dismantling any of the bearing clean roomfloor. 37.
A net hod of provi di ngrévidingraeelean roompceiling evailyingothe dtoep end haing aeleebpys of
provi di 3?5 a berair ien cleean room fl oor capabl e of supporting equi pnent at 5
any Ioocf -e{)erqafhg on tthe floor havi ng a plurality of openings

t heret hrough; provi dijgoducedgeain ifit00ft CRiahi ro@moMedugii the plialifyl @ofiltédd alravi ng
a plurality of filtered air inlets therein; introducing air into the clean
room tifkeBugh the plurality of filtered air inlets; 10 passing the air

thg ough the clean rog@;}ﬁﬂgmﬁ %i{:gﬁ@.‘fgggt?_etcﬁ%n%émfagqge@igﬁ?amﬁkﬁgé;aﬁ?I%?P}]{ﬂ%r0u9h

the plurality of operings~in passi ng awn through
t he pldigaalroém thdouglp dieiphgalitycofapphiagsin tho@bory t he cl ean room fl oor;
wthdrawing the air fromt duct; and

e plen through a refurn ai.r 15
returning the air wi tRR8YA efarlbﬁ?‘gg]@wﬁi ridieh lbe phugalty 1of apewings 10 ¢ Rlcas
38. Al&dhe PAN 6 RJosi Ng: a first roomdefined by a floor and a wall
structure surrounding said floor; a second room positioned over said first

room said second roomtidrawgg tBOaid &boimibd pepum thtawgh alreturmegr dugl andal i ty of
oggnings t heret hrough and a
c

n s Lt I obl 2o ML A AU i HARIL7,
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.

12



second room and at |east one air plenum|ocated near an outer perineter of
said first room 25 for returning air to said filtered air inlets. 39. The

cl ean ro 08 ls%gal m 38 wherein the floor of said second rg,g?%w{‘tbées a

| oad bea ncrete floor. 40. The cl ean room of .claim erein the
fl oor of s‘é d seElnel e?’béﬁ?r&cﬁfp? pigp 40 vherein; Hid sQlifh edt FTRPYVINE MERRETS JEF
roor gopéon%%qgortl ng equi pnment at any |l ocation thereon 30 and said
pl urall o openi ngs conprise a regular array of openings having at | east
one of a 4f.ate Dhe alesmlrooin i ¢lanm14@rwh<nuls armlbsurfzp;osoﬂ ¢aohed takselid).aidl.

The cl ean room of clajm4 ins es and sai.d s d, air

! per VIBHS ORuBEIDESaE PAIABIS Cod irHAMOnET ARGoR SEYACe S B IGRF|of sl

opgnl NGSondrodbRe floor of sai d second room 12 WO 01/18323 PCT/ US00/ 21490
. The clean room of claim40 wherein said solid, air inpervious nenbers

ar e conprésed ofheoleen goen of3]aiMhd) siheremn canofosaid igsdten wolughe r dpuvea foop

surface,.of. each, of .sa npervi ous nenbers |ies substantially
co- pl a3fiys t’%gtaﬁr}}af}’("ﬁlﬁ?)'égq’ #ngaéggfat?she floor of said 5 second room 44.
The cl ean gpom ofph&tigaidbeh ¥hehh N8 GarkeiRfacsdicd WERbEBqhiPflebOidsatad Wauer
for adjusting air flow through each of said grates. 45. The clean room of

cl ai m (B8 sedoad epom prechqused withinsthe fipsf r@fqﬂl pnent |located within the second

V\ﬁgm are hll)é"sed ’Y\flet Qfegn tr (.?mfdfr ﬁﬁl# he}gnqg&es ?Flﬁc&{n%%%% agfhtl(éL % 'ﬁ%e45

rein |ineés for connec |t|es are ro
t hr ougéyuigigerlaty @hteﬁyhl@hgh)ﬂ&rplmgsty chf dpbﬁlngsl; mathe fibosaf didecomtraoanm 47. The
clean room of claim 38 further corrprl ing a pluyrali

of, su por t ars
ext endi ng 4%-om t hee £legprogn %fa?lalm| 38 shurthg, REBITiRG afﬂ%/lb}fﬂh%f’ HPRPFEBE
room  Afeng lgfr&l{lgﬁgﬂw%?sg oeln% tglyﬂs&%fs&a@eédrﬁ'reema plurality of

beans Tocat eneat h t oor of said second room said plurality of
beans bei n4g. suppﬁh& eltabyrosmi w plaim 27 ﬁlythentomplpspog ta plutdldy ©f b¢8ms Theated ean

room of cl t her copprisin ruc ur e W t hi.n ald
(38 oberiash % Hoen aliseiSerSor, SR P yhB ar st bhE shasehied b i p gt
as sai gr sppeRillafoom 20 50. The clean room of claim 38 wherein said

plurality of filtered air inlets conprise
49. The clean room of claim 38 further comprising a wall 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
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various densities of filtered air inlets located within a surface area of
sai d ceiling 51. The clean roomof claim38 further conprising at |east
one bl irect a flow of air through said fiItereﬂcﬂh5mﬂnkgts in

d h h t I f '
SZLowéepzyoiwrarmc rit ot BrsHiElaey bomn PRt Pde H RS rabptRio DBy

fl|t§&§ﬂ ?borz%ﬁ inlets. 52. The clean roomof claim38 further conprising
an arr enuni ocated above said ceilin 53.. The cl ean room of claim45
wher ei n sai d first abkmtfqmmf D BT T ArpO, g‘ﬂr alﬁﬂ@tﬁﬁ%°%0‘§?‘f‘?‘3n%‘&“l§’é‘ﬁ%é‘fh t he
floor of sal room 30 54. A cleaning roomfloor structure
conp?%%‘ﬁQMdfhpﬁﬁ opg§n$00nihaV|ng facilities housed therein wherein said
facilities roonihas a solid, air inpervious floor; a solid, |oad bearing
fl oor positioned above and acting as a ceiling for said facilities room
said | oad bearing floor having a plurality of openings therethrough to
allow 13 WO 01/18323 PCTI USOQ 21490 air flow froma cl ean room above said
| oad bearing floor to the facilities roombelow the | oad bearing floor;
and at | east one of a grate or a solid, air inpervious el enent positioned
in each of said plurality of openings. 14
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