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|nstallq5|on and/ or mai ntenance of the systens is reduced, wi t hout
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present invention provides a system fRackproammiddi ng process 30 chemi cal s
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15 production of silicon wafers.

In conventional installations and systems all components, connecting lines and control
elements are mounted on walls of a housing. Installations are typically individually
designed to meet a specific user’s functional and design requirements. This design and
construction of user specific installations results in high costs for design and construction as

20  well as a significant expenditure of time. Because each installation may be individually
designed, costs and time associated with the maintenance of existing installations may also be

high.

Summarv Of The Invention

25 Embodiments of the present invention are directed to dispensing systems in which the
time and cost associated with the construction, manufacture, installation, and/or maintenance

of the systems is reduced, without restricting the requirements of the individual user.

In one embodiment, the present invention provides a system for providing process
30  chemicals comprising three compartments wherein at least one of the compaﬁments is
positioned in a defined location in the housing. A functional module is positioned in a first
compartment, a control module is positioned in a second compartment, and at least one

connecting line is positioned in a third compartment.
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considered in conjunction Wlth the accompanying drawings, which are schematic and which
are not intended to be drawn to scale. In the figures, each identical or nearly identical

20  component that is illustrated in various figures typically is represented by a single numeral.
For purposes of clarity, not every component is labeled in every figure, nor is every
component of each embodiment of the invention shown where illustration is not necessary to
allow those of ordinary skill in the art to understand the invention. In cases where the present
specification and a document incorporated by reference include conflicting disclosure, the

25  present specification shall control.

Brief Description Of The Drawings

Preferred non limiting embodiments of the present invention will be described by way
30  of example with reference to the accompanying drawings, in which:
Figure 1 is a schematic representation of a full cabinet element for inserting different

modules and connecting lines;



3 Figure 2 is a schematic representation of a half cabinet element; Figure
3 is a schematic representation of a half-high cabinet elenent; Figure 4

i s a schewatisoseepr esentati on of a hal f-high half cabi net pelrarsesiii464 Fi gure
5 is a perspective view of the cabinet element of FIG 1; 5 Figure 6 is a
schematic view of an apparatus conprising four full cabinet elenents;
Figure 7 is a schematic view of an apparatus conprising three full cabinet
el enents; Figure 8 is a schematic view 8f an apparatus conprising two full
cabinet elenents; Figure 9 is a schematic view of an apparatus conpri sing
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conpartnments for unct1on e, a
control rmdeqLépmemt;d/ or an int erface nodul e. The housing may al so

15 Figure 14 shows hydraulic connecting diagrams of functional modules;
Figures 15a and 15b show two different functional modules in perspective
r)epresentation;
Figures 16a and 16b show hydraulic connection diagrams of interface modules;
Figure 17a is a frontal view of a cabinet element with built-in functional modules;
20 Figure 17b is a perspective view of the cabinet element of FIG. 17a; and
Figure 18 is a perspective representation of an arrangement of two cabinet elements
containing functional modules and an additional cabinet element containing electronic control

equipment.

25 Detailed Description

Embodiments of the present invention concern installations for making available
highly pure chemicals, especially for the semiconductor industry. The installations may have
various components disposed in a housing and connected in such a way as to carry out one or
several specifically desired functions for making available and processing chemicals. The

30  housing may comprise multiple compartments for supporting components, such as, a
functional module, a control module, and/or an interface module. The housing may also

comprise additional compartments for other components, connecting lines between



conprise additional conpartnments for other conponents, connecting |ines

bet ween WO 03/ 086953 PCT/ US03/ 11464 4 conponents, and control elenents for
cont rol | iwgQ oBlgs9sbnponents. The housi ng nmay be any size @cTdlsapeldsui t abl e
for a particular purpose, and nay be fornmed of any material capable of
supporting individual nodules: In one enbodi nent, the housing is a cabinet.
According to one aspect of the invention, a housing is divided into defined
5 conpartnents, each of which nay house 4 particular nodule for a specific
application. The conpartnents nmay be of any size and shape to acconmodate
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posi ti oned Jringeslie PEQVide st Aceesinag Ransmlas modlge ThE CQURATISHTS fsy ®may be

positioned cdn&rt&?e\ﬂ%ﬁ@larrﬁ%@ Botha ORI Bo eadilfheG@NEE Glor Bghnigid)as may be
positioned 1 n several third conpartnents in a single housing. In a

preferréd eqmmrtmemfﬂnayg@mﬂéwaﬁ’é several first 20 conpartnments may be

simlarly sized ¢q Cfr?o%rmﬁg@én@l RONIQ A RUBR&E] BEm Al difaBle@REinedf fRGlohanal
nodul es. Li kew se, each of the second conpartnents may be simlarly sized

to accomuouedwesa rﬂ?rt@m campoRenEsSuelf as@i cphieq] @rpduleointyinh GoBHel @¥nentyge each of
the third d@?@%ﬁw&%ﬂ@% tlﬂ@ﬁﬁl'cﬁéﬂaﬁﬁll)&'ulé' zed to accompdate any of a

nunber of necting lines. 25 According to another aspect of
the invention, ilhohsepbekinpiteatfastadiraicpmpaineit gorans #depst F fyadtionaiardulpdul es
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may al so bengygge poas}tiotnct,]da in several first compartments, several control modules may be positioned

in several second compartments, and connecting lines may be positioned in several third
compartments in a single housing. In a preferred embodiment, each of the several first

20  compartments may be similarly sized to accommodate any of a number of different
functional modules. Likewise, each of the second compartments may be similarly sized to
accommodate any of a number of different control modules, and each of the third
compartments may be similarly sized to accommodate any of a number of different
connecting lines.

25 According to another aspect of the invention, it is possible to select certain defined
functional modules before installation allowing future installation on-site which enables the
user to combine modules and install them on-site according to the user’s individual
reqﬁirements. Similarly, the housing with defined compartments may also be made at the
site, where the user installs on-site the desired functional module, the control module and

30  connecting lines.

Because modules may be selected and installed in defined compartments, a system

may be easily made according to individual stipulations of the user. Also, the system may be



site, where the user installs on-site the desired functional nodule, the
control nodule and 30 connecting |ines. Because nodul es may be sel ected
and i nst aWbed/ogaszlef i ned conpartnents, a system nay be ea&€iriusosrades
according to individual stipulations of the user. Al so, the system nay be
WO 03/ 086953 PCT/ US03/11464 5 installed by the user with a noticeabl e
reduction of tinme and cost. Furthernore, the system may enable greater
flexibility ininstallation, allowing the user the flexibility of nodifying
system requi renents and substituting one nodule for another. This is
especially 1ﬂ§ﬂfdd|byitﬁe @Br with b gotivahblé tededtion oétimaputiitost. Fythermore rd@estystbte used
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nmay be ﬁosdvﬁénQH@&l%lﬁblﬁqcfdﬁlérbE&'blﬁ&nﬂb@éﬁaﬁ&“Mbtﬁoieh&h&ﬂﬁ&bm@ ih mofialei | i t at e
mai nt enance or Si er 10 repl ace one En‘ood ment fﬁ@%ﬁXl east one of

t he conpar tiptpiagion §1ay Jreressg él”teélﬂ“ cgst P%?ﬁ‘@‘@tﬁd Di3ENaNFFS P& posi ti oned

in a correspondijfgn&REHRALIRIMt dTaNe 1H€enf1@1ml\{@g'steﬂnnm@y ﬂﬁc@tﬁc&l’alt Rdst oggrbodi ment ,
the conpartnent is designed as a_rack. |In another erre enbodi nment , t he

at | east oriatetfaerompdafor peerigsaonsing fngicea) madule. Ai’Sm'ﬁef Aem 8% ¥fent  and/ or

the control %Rgﬂé@ma%h&ﬂ Q6 rtnRnidn BRIUBOG SRRt RBMintOfantd@ sahipled €ast one
housi ng mayp e renoved, whereby the first and/or second conpartnent is

desi gned0 arsplaggient.| n t hi s way, mai ntenance and repl acement of the
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anot her preferre di ment he i nvention including connecti ngf
hydraul i c 26t the medyle phsitionsd &1 m@rmnémﬁp@mwwnf may he eaeped- tiemreteEed hat
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as rack. In this way, maintenance and replacement of the functional module and/or the
control module can be performed easily.
In another preferred embodiment of the invention including connecting hydraulic
20 lines, the housing may comprise a fifth compartment so that hydraulic supply lines and
hydraulic drain lines may be separated from each other. In one embodiment, the hydraulic
supply lines may be positioned in the third compartment and the hydraulic drain lines may be
positioned in the fifth compartment in the housing. As a result, the supply lines and
compartments can be arranged separately from one another and insertion of the connecting
25  lines can be further simplified.

To the extent that connecting lines include hydraulic auxiliary lines, a sixth
compartment may be included in the at least one housing to contain the auxiliary lines. This
enables the auxiliary lines to be arranged separately from the main lines. This also applies to
electrical connecting lines, which may be placed into a seventh compartment.

30 The housing may also comprise aeration and ventilation channels positioned in one

more eighth compartments. In a preferred embodiment, the aeration and ventilation channels

are separated from the other components.



To the extent that connecting lines include hydraulic auxiliary lines, a
sixth conpartnent nmay be included in the at |east one housing to contain

t he auxi |werog/08d9nes. This enables the auxiliary |ines toPoa/sns/amged
separately fromthe main lines. This also applies to electrical connecting
| i nes, which may be placed into a seventh conpartnent. 30 The housi ng may
al so conprise aeration and ventilation channels positioned in one nore

ei ghth conmpartnents. In a preferred enbodi nent, the aeration and
ventilation channels are separated fromthe other conponents. WO 03/ 086953
PCT/ US03/ 11464 K idundérStobdehat sify@osibinkiddn @y frendoinpattinedt tothetelpat i r st
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foreseen. | FPIBRFSTIFET s nsEPseRt ths. ?Wﬁ‘éer‘i’ursr\?%‘i"?r%e,mseﬁl?? Cﬁléﬁ? may be
pl aced at agyeefi ned location in the at | east one housing. Defining the
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assigned to the 1o 1 ndividual conpartnments may be installed at the sape
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the upper part housing, so there is a clear separation fromthe
ot her  conpowWerndul campagimsnisenaybrissitlipg st the sayelogationodse pryspaspnisdorghaced

near or adj g‘l%aﬁkal%gﬁle@ﬁ'ﬁ)gt lﬂ{%g, thel&na'\fl)\‘ﬂﬁ&fule;éﬁ'ayb? Gdr&bn Mlvgﬁtﬁ%}tﬁ)nr&%{ﬁieﬁ %e{?ay be

useful for conplex apparatuses or en systens are made from severa
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Preferably,chﬂ gac housi ng, conpartments of the sane type are placed in
the same défThed Tocation in each housi ng, to sinplify installation. The
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defined location in each housing, to simplify installation. The compartment for the aeration
and ventilation channels may be constructed arranged so that, if housings are interconnected,
20  the aeration and ventilation channels of one housing may be connected to the channels of an
adjacent housing at inlet and outlet areas.

In yet another embodiment, electronic control equipment may be placed into a
housing which may be separate from at least a main housing. In a preferred embodiment, the
electronic control equipment is positioned in a separate housing to protect the control

25  equipment from any potential chemical influence.

Functional modules may be any module which performs a desired function.
Functional modules may be of any size and shape that may be installed into a defined
compartment. Preferably the selection of available, defined functional modules includes, but
is not limited to, a maintenance and sample pulling module, which may contain rinse

30  switching; an analytical module, for example, for measuring conductivity, titration and

particles; a humidifier module, for example for saturating process nitrogen; a tank module,

for example for use as a day tank and/or supplier tank module; a DI module for rinsing of e.g.



housi ng which may be separate fromat |east a main housing. In a preferred
enbodi nent, the electronic control equipnent is positioned in a separate
housi ng twOpBO8®@6: the control 25 equi pnent from any pot emrCraiSoyhem cal

i nfluence. Functional nodul es may be any nodul e which perforns a desired
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A half-high cabinet element 13 is schematically represented in Figure 3. In the upper
section there are two generally square compartments 21, adjacent one another to house
functional modules. Next to these is a generally square compartment 4 to house a control
module. In the lower section, there is an arrangement of two generally square compartments

25 3, adjacent one another to house interface modules and, below, two generally rectangular
compartments 22 to house additional functional modules. The half-high cabinet element 13
is preferably the same width as the full cabinet element 11 in Figure 1, but is not preferably
as high.

Another embodiment of a half-high half cabinet element is schematically represented

30 in Figure 4. In the upper section there is a generally square compartment 21 for a functional
module and at a distance from this is a generally square compartment 4 for a control module.

In the lower section, there is an arrangement consisting of a generally square compartment 3



20 preferably not as wide. A half-high cabinet elenment 13 is schematically
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J lines at different defined locations. If the hydraulic supply lines include main and auxiliary

lines as well as supply and drain lines, separate channels may be used. In the case of the
20 channels mentioned, but not shown in the figures, the channels are assigned to defined
locations in the cabinet element as described for the compartments above.

Cable channels for electrical supply lines may also be included in the housing or
cabinet elements. Cable channels may comprise one or more separate compartments in order
to separate the electrical supply from other components. The cable compartments may have

25  any size and shape that allows appropriate positioning of the cables. In one embodiment,
the cable channels or compartments are placed in the upper section of the cabinet element,
preferably above the hydraulic components, thereby separating the electrical supply from
other components. The cable channel may partially or completely extend across the cabinet
element. In one preferred embodiment, the cable channel extends entirely across the cabinet

30 element. As illustrated in the embodiment of Figure 5, cable channel 52 has a rectangular
cross section, is arranged on the upper side of cabinet element 11 at the front, and extends

over the entire width of the cabinet element. Since cable channel 52 extends over the entire



A housi ng or cabinet elenment may al so have channels (not shown) for the
hydraulic lines at different defined |ocations. |If the hydraulic supply

i nes i ncWodg/os@sh and auxiliary lines as well as supplyPcarusosltash |ines,
separate channels may be used. In the case of the 20 channel s nmenti oned,
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in Figure 5SCMRRF @r&%rpngeg RePEATG 980 and aeration channel's 54, 56,
extend to an uppgscad@eedt fréch8igures 6 to 8, several cabinet elements may be placed next to

one another for assembling complex supply systems. Here, it is advantageous when the

20  channels for hydraulic supply lines and the electrical lines, as well as the cabinet elements,
aeration and ventilation channels are positioned at defined locations and extend to each side
of the cabinet elements, so that each may be simply oriented and connected to corresponding
channels of a neighbouring cabinet element.

Figure 6 shows a connecting schematic diagram of a fully designed mixing and

25  supply system with typical functions. In this embodiment, there is an arrangement of four
full cabinet elements 11, next to one another, and of the type shown in Figures 1 and 5. As
Figure 6 shows, most compartments 21 and 22 (see Figure 1) are occupied with
corresponding functional modules 200, while in the two left cabinet elements according to
Figure 6, only one compartment 21 is left empty in the upper section, because there no further

30 functional module is needed. In all cabinet elements 11, all compartments 3 (see Figure 11)
are occupied with interface modules 300 for connecting correspondingly assigned functional

modules 200. Additionally, compartment 4 (see Figure 1) has a control module 400 in each



cabi net el enent. Because the channels extend to the upper edge of the

cabi net elenent, the 15 channel of one cabinet elenent can be sinply
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a short connector, not shown, when two or nore cabinet . elenents are
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used fo | S&{ ¢ |'UStTat e gure 6, such
channel 52 fisctiinalandiineFaguaiues 208 3AGgre na¢ded duiy itbde nystam iljugirrsed] thhgaure
channel s (npt shown) for the supply lines may end at 10 correspondi ng
defined places on the side walls of the cabinet elenent, so that the
channel s Figure 8 shows a diagram of a space-optimised, but fully formed supply system with

two transport vessel places, consisting of two full cabinet elements of the type shown in
20  Figures 1 and 5.

Figure 9 shows a diagram of a re-filling element which requires only a half cabinet
element 12 of the type shown in Figure 2. The upper compartment 21 in this embodiment is
not occupied.

Figure 10 shows a diagram of a supply element that can also stand alone and has a

25  half-high cabinet element 13 of the type shown in Figure 3. In this embodiment, all
compartments 21, 22, 3, and 4 are occupied with the corresponding functional modules 200,
interface modules 300 and control module 400.

Figure 11 shows the diagram of a relatively simple supply element, which can stand

alone and has a half-high half cabinet element 14 of the type shown in Figure 4. In this
30  embodiment, all compartments are occupied with corresponding modules.
Figure 12 shows the diagram of a sample pulling element, which can also stand alone

and include half-high half cabinet element 14 of the type shown in Figure 4. In this



can be connected with correspondi ng channels in the nei ghbouring cabi net
elenment. In Figure 7, there is a connection diagram of anot her enbodi nent
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As Figures 6 to 12 show, in compartments 21, 22 of the individual cabinet elements
there are different functional modules 200, depending on the desired application. The
functional module may have any size and shape that may be accommodated by a defined
functional module compartment. Functional modules may be selected from defined

20  functional modules. Examples of different functional modules available for installation into
compartments 21 and 22 are shown in Figure 14. Preferably, the defined functional modules
200 may include a maintenance module; a sample pulling module, which may contain rinse
switches; an analytical module, for example, for measuring conductivity, titration and
particles; a humidifier module, for example for saturating process nitrogen; a tank module,

25  which may be used as day tank and/or supply tank module; a DI module for rinsing of, for
example, discharged chemicals; a mixing module, which may contain valves or valve groups;
a mixing tank module, which preferably has sensors for determining the mixing ratio; a
sensor module, for example for determining flow rate, pH and/or the density of the process
chemicals; a single pump module; a double pump module; a single filter module; and a

30  double filter module.

Two different functional modules are shown in Figure 15. In the example

embodiment shown, the functional module has a base plate 202 and a lateral plate 204, each



Fi gure 13 shows an additional cabinet elenent 16 containing electronic
control equipnent. As Figure 13 shows, only a snmall cabinet elenent may be
requi red worosn@sontrol equipnment. 1o In this exanpl e enipadiusesinised t has
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el ement 11 shown in Figure 5. Cable channel 52 also extends over the entire
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arrangenent, corresponds to cable channé& 52 of cabinet elenent 11 in
Figure 5. As Figure 13 al so shows, control panel 58 may also be positioned
on the frontarryGgniiydedulipan@poreisi Thpmydraudit cohponentisbn die bamdplite 20Z may bs hown)
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20 ﬁ%g nen esfii%{% pr\_llmg te}lqgce modu 0 a i n%g ﬁ{glglf;'c;éQnodgilez a&d’iz{ XB Q%B%ylﬂ%;&g%gﬁo‘ime'

connect ed vvmhh 1rttéré1chmd>rialai are germrq:bbvm@ﬁ'asvedmcctubEdm tihe ﬁpica'mal g@4dule wdgth which
connecting |jnes or tl% The base plate 202 for the functional nodule
shown in Fi JIfF&eEsqdd eS| gned in such a way that it can be introduced or
held in a rack (BigureSIvays i frofithdeve @l bmiet peedpecrbrtviem (b of the catiicke element

shown in Figure 5 with installed functional modules 200. For better viewing, the doors are

20  open. The cabinet element 11 in Figure 17 has a double pump module 2007 and a double
filter module 2009, which, in the embodiment shown, are in the upper section of the cabinet
element 11. Figure 17 also illustrates a tank module 2003, that is in the lower section of the

cabinet element 11.
Figure 18 shows the arrangement of two cabinet elements, adjacent one another and

25  an additional cabinet element 16 with control equipment. As can be seen in Figure 18, the

cable channels 52 of the individual cabinet elements 11, 16 align with one another and thus

form a continuous cable channel. Moreover, Figure 18 also illustrates that the neighbouring

aeration and ventilation channels 54, 56 of the two cabinet elements 11 are primarily located

directly next to one another and thus can be easily connected using a connector (not shown).
30 Finally, for reasons related to completeness, it is noted that in Figures 1 to 4 and 6 to

12, the compartments for the corresponding components are only represented schematically,

in regards to their size and arrangement, and that in the practice, the individual compartments



5 edges in rails. The side plate 204 may be fixed to one of the side walls
of the cabinet elenent. Simlarly, an interface nodul e may be sel ected for
a particuwero3appbi cati on and housed in a defined conpart FeERUSOITE64
interface nodul e may have any size and shape that may be accommpdated by a
defined interface nodul e conpartnent. Different enbodi nents of 10 interface
nodul es 300, which may be housed in conpartnent 3 in the cabinet el enent
are shown in Figures 16 a and 16 b. Prefldrably, the avail abl e defi ned
interface nmodules 300 include a rinse-interface nodule; an

anal yti cal - takeepinage sproe aldelscchagoothergirepontiensf ace nodul e; a FAB

suppl y-interface ule; .a humdifier-interface dule:. a .
titrator-interf aé@ﬁ%ﬁaﬂ(ﬁ**’é ;emgog%lentis ﬁf@? RGBSR &t éesscg%q aéld illustrated
puIIin-intngﬁg&wﬁ@dmhﬁhm@sdmubﬂﬂaﬁuﬁnf&ﬁﬂﬁeﬁ@m@1mwdhbaﬁoﬂwi&cahmgae punp
interface nodul e; filter-interface dule:. .and a FAB return-interface
odul o Ty s petorsties Bt e 855 aREptaFyn Bp e desh (Rt Sltiieb B fiP e
funct I( 0 ;1 3l gi&félﬂ, end\édch okuich harieftibﬁ%or&ﬁc?iif&tﬁﬁ@&i ifti@thed ko Brwighil Thesbepssofahef r ont
view (a) and a perspectiyve view ( t he cabi net el nt = sh in Figure
5 Wit h ) net ErTER GRRET drae Rl Ghodbet alﬁa?clagﬁtﬁ@r‘h%ﬁ%g%%a‘,m?ﬂﬁlﬁe@d%sr s are
20 open. Thentede MeIduRk. e fHe cbindctind i@y by bé ili@Sormededil v fMAdwiatainer 2001
and a double filter nodul e 2002, which, [n the enbodi mrent shown, are in the

upper sect i GRCBEng foethe Besdp et the desipbarplisationri gure 17 also illustrates a tank

nodul e 2003, t hatydré géddrdifenbRWRileS BChé AN wehIdkORily BRREIRRE thal SIFRdmekdrs,
Figure 18 shows the arrangenent of two cabi net el enents, adjacent one

anot her ¥nd dipensipns,aerierialoand configiraians dpssrpsk hetedn die papidn be STTHYRIY Bifent . As

can be seen 4 kg WeRimtRrs, BSensi6AD hiateFrRR AR cSnitirdbnd B dBMipdH pecaRDI Net
el ements 11, 16 align with one another and thus' forma continuous cable

channel . Morephastionspiwhich the teackings afithestresqnicavantian are peedn dihgrsdilier igythe
aeration an%ﬂ%ﬂgééogﬁilzg, ¥y PQQQQ@ Scerlin Rf Qb n J?@thtaﬂ%u@iﬁpéﬁ%ﬁm%tgt%?ﬁnﬁl are
primarily |ocate Irectly next to one §not er and thus can be easily
connect ed uskuiyalants tmthe spesific(embodigisaian the doyemignadesgyibed bereine dgs ikerefereatoed t o
conpl et enes (| ] I

compar t nint = Blerp el Bhfife i bbb BUCES afe hBeheBRENAY bl chfifnd
schemat i cal Itlat, within thegeotf the apparided dhizs andt dquavaleatafberetot the arvedntidmahayi e t he

practice, the i.ndividual .conpart S /086953 P t ake
Up rore spa éaéacgﬁedf Oat“‘lCSI‘BJlSﬁ g\x/aél rgg F%éﬁ%%?yo‘%\é\?%bg%ngge pr?sent 1%/rénlff§19 ?’J dq'r%éltgél to e]ag’h
individual feature, system, material and/or method described herein. In addition, any

combination of two or more such features, systems, materials and/or methods, if such
20  features, systems, materials and/or methods are not mutually inconsistent, is included within
the scope of the present invention.

In the claims (as well as in the specification above), all transitional phrases such as

99 & 2 ¢e3

containing,” “involving,” and the like are

EENH

including,

RN

“comprising, carrying,” “having,
to be understood to be open-ended, i.e., to mean “including but not limited to.” Only the

25  transitional phrases “consisting of” and “consisting essentially of” shall be closed or semi-
closed transitional phrases, respectively, as set forth in the United States Patent Office

Manual of Patent Examining Procedures, section 2111.03.

What is claimed is:



Whi | e several enbodi nents of the invention have been described and
illustrated herein, those of ordinary skill in the art will readily

envi si on wWowans®sy of ot her neans and structures for perfPerniSng1the
functions and/or obtaining the results or advantages described 5 herein,
and each of such variations or nodifications is deemed to be within the
scope of the present invention. For exanple, it should be appreciated that
the functional nodules, the interface nbélul es, and the connecting |ines
may be interconnected in a well-known manner according to the needs of the
desired application. Mrre generally, thosgAIMS | ed in the art would readily
appreciate that all paraneters, 10 dinensions, materials, and

configurati?n? desc&ibed. erein ar nt to.he exenplary and that actual

me
par anet er s, AEPIRSPTO P@PV&P?FﬁgﬂﬁaééﬁPWBﬂP%tions wi Il depend upon
specific appli catiisoRsusin@lcompiigne 4 st t@anitinggs a sdcofdenfpaasent aidwididi on are
used. Those skilled in the art will recognize, or be able to ascertain
usi ng no’noFRPHEHFout i ne experinentation, many equivalents to the

speci fi c enbodi ”EBin@ti&falFnb@ulé?&sﬂ[ﬂn%@ﬁtﬂ@ﬁﬁfédhﬁﬁrth@ﬁt@i n. It is, therefore,
to 15 be understood that the ,oregoing enbodi nents are presented by way of

exanpl e only and? cqiEgl mogile pesitiqngd ingthe spsonk conpartispetitfed cl ai ms and

equi val ent's t her gtiggs §fieohiRé8RY liftposii¥nddan tHertRisd émgrirtReer W se than as
specifically described. The present invention is directed to each

i ndi vi dual el % leagiape ofithe hatteserend, addhist comperBENta bRositipey inadefined | n
addi tion, any ﬁ&ﬁ?%ﬂ@ﬁj@ﬂ,?f two or nore such features, systens, materials
and/ or ngthodg, |1 sucﬁlbé features, systens, nmaterials and/or nethods are
not mutually inconsistent, is included within the scope of the present

i nvention. bn o Bl ' s B RO R AR 3 |
transitionaP'gﬁ?%@%@ggﬂ%ﬂﬁgg“m%%gﬁ%€F§Pﬁggﬁnﬁ@ﬁ§Fué}ng," pcarf%%ngz"

"havi ng, " " catividvatiyhgyse ahy nfolaintegatice arpduleh@sanipke degvwing modudes anaedytéebod t o
be open-ended,, j.¢e i " i . Lm:t: " 25
transitionapugﬁka%%@nm§3%§?@¥$ﬁ£ﬁgggb§%%%Hggﬁgﬁg%%ﬁgggggéngth§%g$gﬂ§hal
be cl osed omaslak a ssobaseaiute; asiapleipomalmodhleas émiblerpepestdue byinglediliset forth
in the United S}a%ﬁﬁ (ﬁ%ﬁgﬁﬁ§¥fiqg Manual of Patent Exam ning Procedures,
section 2111095 YR IS Y Fs: W0 03/ 086953 PCT/ US03/ 11464 14
CLAIMS 1. A systemfor providing process chem cals, conprising:

3. The system of claim 1, further comprising an interface module positioned in a fourth

compartment of the housing.

20
4. The system of claim 3, wherein the interface module is removably positioned in the fourth
compartment.
5. The system of claim 5, wherein the fourth compartment comprises a rack.

25

6. The system of 1, wherein at least one of the functional module and the control module are

removable.

7. The system of claim 6, wherein at least one of the first compartment and the second

30  compartment comprises a rack.

8. The system of claim 3, wherein the at least one connecting line is a supply line.



a first housing conprising a first conpartment, a second conpartnment, and a
third 5 conpartnent; a functional nodule positioned in the first

conpart mrewD;03@8@6ent rol nodul e positioned in the second colpariSe®nt4p4 and at

| east one connecting line positioned in the third conpartnent, wherein at

| east one of the first, second, and third conpartnents is positioned in a
defined 10 location in the housing. 2. The systemof claim1, wherein the
first conpartnent is constructed and arrdfAged to individually house any of
a mai ntenance nodul e; a sanple; draw ng nodul e; an analytical nodule; a
hum di fier Modiikeystan dpbeikimn duther canisingptiighs onadminding gositehet @ a Afti xi ng

tank 15 nodul e; [ e; a single punp nodule; a double punp
nodul e; a s%ﬁg gﬁ?éﬁ?§@6h%%®§4e; and a double filter nodule. 3. The system

of claim1, further conprising an interface nodule positioned in a fourth

fth I ng. .. The .s. f claim.3 '
i ert ace moduth® FetRER B, Riher RERINE AR Bl e Pecshonet e

syst em ofs climb sixth contpertaent of the hbodaig. h conpart nent conprises a rack. 25 6.
The system of 1, wherein at |east one of the functional nodule and the
control nodule are renovable. 7. The systemof claim®6, wherein at |east

one of the flilr The swmpasidmint 1 Oafucthérempasiona leadloreeipaichiiiectnifid Ses a
rack. 8. The systemof claim 3, wherein the at |east one connecting line is
a supply |i RESIASABR 686 §°@Rﬁ*’i‘¥j’§69‘f 148%¥Me15 9. The system of claim 8,
further conprising at |east one drain line positioned in a fifth
conpartnent of the housing. 10. The systemof claim9, further conprising
at | east %ond2hy 8¢ sxsfsmolslam I wheremithihqysiag frdseepmpsissspnpewtion ghagpshsad & nent
of the housivegkilatioh chdfil.syst em of claim 10, further conprising at |east one
el ectrical connecting line

13. The system of claim 1, further comprising a second housing positioned adjacent the first
housing, wherein the second housing comprises:
15 a first compartment constructed and arranged to be connected to the first
compartment of the first housing;
a second compartment constructed and arranged to be connected to the second
compartment of the first housing; and
a third compartment constructed and arranged to be connected to the third

20 compartmént of the first housing.

14. The system of claim 13, further comprising:
a functional module positioned in the first compartment of the second housing;
a control module positioned in the second compartment of the second housing; and
25  at least one connecting line positioned in the third compartment of the second housing;
wherein the first compartment in the first housing has a defined location within the first

housing corresponding to a defined location of the first compartment in the second housing.

15. The system of claim 14, wherein the second and third compartments of the first housing
30  each have defined locations within the first housing corresponding to the second and third
compartments of the second housing.

16. The system of claim 1, further comprising a housing for electrical control equipment.



positioned in a seventh conpartnent of the housing. 10 12. The system of
claim1, wherein the housing further conprises an aeration channel and a
ventil atiwooslsqsel . 13. The systemof claim1l, further cecprisss/mgéq second
housi ng positioned adjacent the first housing, wherein the second housing
conprises: 15 a first conpartment constructed and arranged to be connected
to the first conpartnent of the first housing;, a second conpartnent
constructed and arranged to be connected 1o the second conpartnment of the
first housing; and a third conpartnment constructed and arranged to be
connected to the third 20 conpartnent of the first housing. 14. The system

of claim 13, further compr.isjng. a functional nodule positioned in the
first conpaﬂgngﬁf8%$ﬂ?ﬂ§3@55%ﬁ%mﬁ5U£? Yeing “@BRYYSI nodul e positioned in the
second conpart nemko 6f mbledirseonpstrhatsdatigidestivdl 3Dnabndii@@sindone connecti ng

| ine positioned in the third conpartnment of the second, housing; wherein
t he f!or st conpar f‘i"r‘éﬂ‘imPWrP?‘ffg’ TP ‘Etm%ﬂgalché‘!eﬁg‘éa?ﬁ) WEAPHBY | oca’?i on within

the firsts housing corresponding to a defined |location of the first
conpartnent in . the second housing. ~15. The systemof claim 14, wherein the
second and t4 AEYEIREAPIREHRE POFCSE RRFPPAlS CORBINIS g 30 each have defi ned

| ocati ons mﬁthinambgﬁﬁg&ﬁﬁrggggﬁﬂgcggg&gﬁggnding to the second and third
conpartnents of the second)housing. 16. The systemof claiml, further

conpri si ng Ve thedirst spmanrEngnt SCanstiggtst prsl aregesddnasmovabiy repsigasp st 2

PCT/ US03/ 114f4nteddicd tioddiBe sadpleCiaRingGhdiul® 4 anigkRlinbdultea RAHRIERY module;
conprises: two or nore first conpartrnents each identical to one another;

and twoltor aferlempdieerPlanedyie; e mixing medelp 4 wixine tend medylypsersponpdis; a5 18. A
il rst Compart el e SRRl R e O TRy ' =10 @
arranged t o hugndifietshgdules @ ddnkencainle; o PI medulasd mixéngamedularp hikiag taak smndpleeca
draw ng mdl’élegéor %Bdlﬁg,aa! s\fﬁélé:ﬂlmﬁg&ﬂlé 'a d?)ulng BMIH) Hog{lle,r@gr‘rglgﬁlter module; and a
double filter module.
15
19. The system of claim 18, wherein the housing further comprises a second compartment

constructed and arranged to removably receive a control module.

20. The system of claim 19, wherein the housing further comprises a third compartment

20  constructed and arranged to removably receive at least one connecting line.

21. The system of claim 20, wherein the housing further comprises a fourth compartment
constructed and érranged to individually removably receive each of: a rinse-interface module;
an analytical-interface module; a control-interface module; a FAB supply-interface module; a
25 humidifier-interface module; a titrator-interface module; a DI interface module; a sample
pulling-interface module; a double pump-interface module; a single-pump interface module;

a filter-interface module; and a FAB return-interface module.

22. The system of claim 21, further comprising:
30  two or more first housings identical to one another; and

two or more fourth housings identical to one another.



1o a tank nodule; a D nodule; a m xing nodule; a m xing tank nodul e; a
sensor nodul e; a single punp a nai ntenance nodul e; a sanple; draw ng

nodul e; awoOanagepsi cal nodule; a humdifier nodul e; a tankCrubod/etd6a DI
nodul e; a m xing nodule; a mxing tank nodule; a sensor nodule; a single
punp nodul e; a double punp nodule; a single filter nodule; and a double
filter nodule. 15 19. The system of claim 18, wherein the housing further
conprises a second conpartnent constructl¥éd and arranged to renovably
receive a control nodule. 20. The system of claim19, wherein the housing
further conpi3i slés sgsterhiof claiooip dntheectimprigidg ecesnd batseg camgrising:anged to
renovably receiv | east one connecting line. .21 The system of claim 20,
wherein the hous?ir{grgtfcﬁrrr?ﬁ}g?eng 8%&?@%@“& 81&“17’%&%0 B%?r%lg?ctt?getﬂ%ﬁe @Stn"&“rpﬁrct‘f”‘s and
arranged t o afried fustchembihy;, r enovably receive each of. a rinse-interface

nodul e; an analytical-interface dule: a contro] -interface nodule; a FAB
suppl y-i nt er f ace *TEEIE ,QmBarﬁge"I% ﬁ?ﬂgg}l#?dg@g iHRgef 5%{%6 ??Bﬂ?ﬂteéi%o ﬁw second
titrator-i ntenfpataemodtedirstdoing;nt er f ace nodul e; a sanpl e

pul 'ing-interface podul e; a doubl e -interface nodul e; i.ngl e- punp

i nterface nodul e? tﬁrlg‘g?‘?“ilqaétme h%OB?thﬁg’g%ﬁrm“@?J t&ﬁ?& Cﬁmﬁﬁ@g?%ﬁﬁaﬁ{ai nterface
modul e. 22. cbhpasisitomueffirglhdugng bad f urt her conprising: 30 two or nore
first housings identical to one anothgr nore fourth housings

; and S@{% or
i dentical to one 2dRGThMPANBCHELREEEES anstarfangessio Pe sgupectd tothe fopHl syst em of

claim 21, fuwohhpekmetm@ideSirfiGoasis€cond housing conprising: a first
conpartnent constructed and arranged to be connected to the first

compartm¥ht  of the first housing; a second conpartnent constructed and

arranged to e 1§eRRe&h 6fcikit ijze«hél%ﬁlqwﬂrsﬁl&@ﬁ{?@sriaéﬁea t&fhe s8&@nll hb@inghousi ng;
a third conpartnent constructed and arranged to be connected to the third

conpartnent of the first housing; and a fourth conpartnent constructed and

%r anged t 0 BeAGRRRGESERoVIANS POcdsOUidnllcalC ORFdAENt of the first housing.
providing a housing comprising a first compartment, wherein the first compartment is

15 constructed and arranged to removably receive a functional module; and
providing a functional module selected from the group consisting of: a maintenance

module; a sample; drawing module; an analytical module; a humidifier module; a tank
module; a DI module; a mixing module; a mixing tank module; a sensor module; a single
pump module; a double pump module; a single filter module; and a double filter module.

20
25. The method of claim 24, wherein the housing further comprises a second compartment, a
third compartment, and a fourth compartment, and wherein each of the first, second, third,

and fourth compartments are positioned in defined locations within the housing.

25 26. The method of claim 24, further comprising:
providing a second functional module selected from the group consisting of: a
maintenance module; a sample; drawing module; an analytical module; a humidifier module;
a tank module; a DI module; a mixing module; a mixing tank module; a sensor module; a
single pump module; a double pump module; a single filter module; and a double filter
30 module,

positioning the second functional module in another first compartment in the housing.



24. The systemof claim 23, wherein the first housing is identical to the
second housing. 25. A nethod of providing process chem cals, conprising;
provi di ngwe iaos®shg conprising a first conpartnent, wherePaTiUsSe3/fi466t
conpartment is 15 constructed and arranged to renovably receive a
functional nodul e; and providing a functional nodule selected fromthe
group consisting of: a maintenance nodule; a sanple; draw ng nodul e; an
anal ytical nodule; a humidifier nodule; d8tank nodule; a D nodule; a

m xi ng nodul e; a m xing tank nodul e; a sensor nodule; a single punp

nmodul e; a dédblTae pystam pfodaiingl, whersinrtht eonfrpl medulens dnérativelynabupledoutbbe filter
modul e, 20 gaiolll a0 Houflon Gl e HIREGID plige housi ng. fur ther
conprises a second conpartnent, a Ri rd conparfnen?, and a fourth
conpartment, and wherein each of the first, second, third, and fourth
conpartments are positioned in defined |locations within the housing. 25 26.
The method of claim24, further conprising: providing a second functi onal
nodul e sel ected fromthe group consisting of. a maintenance nodul e; a
sanpl e; draw ng nodul e; an anal ytical nodule; a humdifier nodule; a tank
nodul e; a DI nodule; a mxing nodule; a m xing tank nodul e; a sensor
nodul e; a single punp nodul e; a double punp nodule; a single filter
nodul e; and a double filter 30 nodule, positioning the second functional
nmodul e in another first conmpartnent in the housing. WO 03/086953

PCT/ US03/ 11464 18 27. The systemof claim 1, wherein the control nodule is
operatively coupled to the functional nodule to control operation of the
functional nodul e.



