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This invention relates to a separation nodule for purifying a fluid. Fluid
separ at i owodswez38s havi ng an easily repl aceabl e and di sposatriesotbund
separation nodule have been used to control contam nation in industrial
processes for many years. Such devices are an integral part of the

manuf acture of many products including 5 pharnaceuticals, food stuffs and
beverages. However, nowhere is the need for effective contam nation

control greater than in the SW;&?& éwmtﬁation i ndustry. Wth
circuit details in the subm ”3 a further feature size
reductions inevitable, the need for control of particulate, ionic, organic
and ot her contam nants in the sem conductor process fluids is essential.
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coatings, devel opers, dielectrics, and the like. Such chemcals are
commonl y dorgmeinetich comtrol gieates thian drothewerhisondycter fahyication indusinyp UWph girguit

subsequent,ly.. di spersed into a unifor hin filmusing a.pro s,called spin
coat i ng. 1SN e peyeish rnes bl Bttt dPanpresifs YadFo B IBEOGRRY i Fee
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general of two types. In the first type, the separation elenent such as a

filter ispewcespluadsdabssentinhnpdocbrcausgremecontecter deyings areviebrinated inpleath houses
the el enment, i
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removing the separation elenment, installing the replacenment separation
el enent i semicotvhucten dabinvatiemproedssssiimgrdento iimizegontamination of thepaeness
di sadvant ﬁgeessastvgeutagitﬁe glg&emg}‘n- fluid separation device. First, the
Examples of semiconductor process fluids which are processed at the point of use
15 (POU) include those chemicals used in photolithographic processing (photochemicals).
Photochemicals include materials such as primers, adhesion promoters, photoresists, edge
bead removers, antireflective coatings, developers, dielectrics, and the like. Such
chemicals are commonly dispensed onto the silicon wafer by a specialized pump and
subsequently dispersed into a uniform thin film using a process called spin coating. The
20  purity of these chemicals at the POU is essential to producing acceptable product yields.
Fluid separation devices are in general of two types. In the first type, the
separation element such as a filter is a replaceable component, while the pressure vessel
which houses the element, i.e., the housing, is reusable. The housing also contains
appropriate fluid connections to the rest of the fluid processing system. Replacing the
25  fluid separation element requires opening the housing, removing the separation element,
installing the replacement separation element into the housing and closing the housing.
There are many disadvantages to this type of fluid separation device. First, the
replacement operation is time consuming, especially if access to the housing is restricted.

Secondly, because the housing contains a quantity of the fluid being processed and



repl acenent operation is tinme consum ng, especially if access to the
housing is restricted. Secondly, because the housing contains a quantity
of the flwiod3loeddgg processed and WO 03/ 022388 PCT/ US02/ 29 PQT/Uso229186T ause
the fluid separation element is usually saturated with the fluid, spillage
of the fluid usually occurs. In the case of the hazardous fluids, spills
can be a threat to the well- being of personnel in the area as well as
potentially danegi ng to nearby equipnment and facilities. Finally, the
openi ng obecahe the flvidsgpaapausesmeitds ngwally Watﬁdrwlﬁt:@s fluid, spilagd ofi tée 5
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contains appropriate fluid connections to the rest of the fluid processing
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di t th t t dule f t he fl
Sy<t o antRor SR RAIETIL A IR QrLBRE RS Breaoes ShBrmmeil i e mnner

repl acement i sTRASdCBAd typ¥ BPSIpatiOh dbie 9RAE 81 Which thd RpALESemBaNE Cal s is
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involve the subsequent consumption of additional time and effort. Furthermore, the
module has to be held in place while the connections are being made, which makes the
20  connection event even more difficult since it requires performing two actions at the same
time (i.e., holding the module in place and attaching each connector sequentially).
Finally, in those applications in which the permanent connections to the fluid processing
system are not rigid, as for example, when flexible tubing is used, liquid has a tendency to
be discharged as the connections disengage. All of these problems exacerbate the time
25  and effort required to replace a disposable module, in addition to still allowing for
exposure of personnel to hazardous materials, and contamination of the manufacturing
environment.
For these reasons, some disposable separation modules have been designed with
features that allow them to be connected quickly and easily to the fluid processing system
30  ina “quick-connect” fashion. These types of quick-connect modules provide for a set of
connectors that sealingly engage with a single, simple stroke or action, to a mating set of

connectors attached to a reusable substrate. Different types of mechanisms have been



environment. For these reasons, sone disposabl e separation nodul es have
been designed with features that allow themto be connected quickly and
easi |y towohms/bizes d processing system 30 in a "qui ck-conmeartsot/ash? on.
These types of quick-connect nodul es prsqvi de for a set of connectors that
sealingly engage with a single, sinple stroke or action, to a mating set of
connectors attached to a reusable substrate. Different types of nechani sns
have been WO 03/022388 PCT/ US02/29107 -3 designed to acconplish
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of relative tio etween.the nmal e. connector .and .i.ts femal e counterpart,
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separ at i opoSRinforlya dwisded &iohor 5 dispensing a filtered fluid conposition
wherein the separation nodule is introduced into a pivotable housing to
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subjected,to brea e er, tinme.due to excessive use.. Accordi,ngly. . it would
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flui d sepgfstabRhosdifif eefféct B deliretl kEnmtRE6h. 0ThePpiPbidble HBLAnHRUKp&hivelind SUMVARY
OF THE | NVENTI ON The separati on nodule of this invention fits into a

st at i onar is subjsetpd tsr brisakaga gver timhdueftogkéassive usct i ons as a pivot line and a
sl ot which recegives. and. retajns.a.latch of. the separation ul e, The
separation moddPEriRER.ietu BEedit f kit RienRRABOE uRA St be o1 Vo
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of the stationary receptor to retain the separation nodule wthin the
stati dhary receptor. The separation nodule includes a filter positioned
wi thin a housing of the Sepwm%i ngs whi ch connect a
source of fluid to be purifi i r the fluid being
purified w thimhd LpaaphdiduRDfMES iHventidnitd o @ ¥REIGHATR MéceplohBavigPar at i on
nodul e 20 is positioned in a portable manifold having fluid fittings which

pernit t hehelfsehiel fundonsss panivatilion anda slobwhishireegives prdiresding a ljobradithe having a
variety Ogep];}%lggﬁ ddite. Ielggpara %%(%Tlllgylclgées-w glr\%vl}'rf\lageswhich fits onto the

15  pivot line of the stationary receptor and a latch which cooperates with the slot of the

stationary receptor to retain the separation module within the stationary receptor. The

separation module includes a filter positioned within a housing of the separation module

and fittings which connect a source of fluid to be purified to a point of use for the fluid

being purified within the separation module. In one embodiment, the separation module
20  is positioned in a portable manifold having fluid fittings which permit the use of the

separation module in fluid transfer systems having a variety of functions.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a separation module of this invention.
25 Fig. 2 is a perspective view of a stationary receptor utilized in conjunction with the
separation module of Fig. 1.
Fig. 3a, 3b, 3c and 3d are side view illustrating the use of a latch of the separation
module of Fig. 1.
Fig. 4 is a side view of the separation module of Fig. 1 in the stationary receptor of
30 Fig. 2.
Fig. 5 is a perspective view of the apparatus of Fig. 4 attached to a pump housing.

Fig. 6 illustrates an alternative separation module of this invention.



Fig. 1 is a perspective view of a separation nodule of this invention. 25
Fig. 2 is a perspective view of a stationary receptor utilized in

conj unct iwo 03023388 he separation nodule of Fig. 1. Fig. 3&CTAlsp2/200and 3d
are side viewillustrating the use of g.latch of the separation nodule of
Fig. 1. Fig. 4 is a side view of the separation nodule of Fig. 1 in the
stationary receptor of 30 Fig. 2. Fig. 5is a perspective view of the
apparatus of Fig. 4 attached to a punp housing. Fig. 6 illustrates an

al ternative sepir &illustramdlmaléemﬁtiwehbwratmémd'g%ﬁMIGWQQC%BB

PCT/ US02/ 29107_. -4.Fig. 7 j.llustrates | t.ernati separation nodul e of
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modul e angs ggNaveatibRN nodul e  of this invention. 5 DESCRI PTION OF SPECI FI C
EMBODI MENTS The separation nodule of this invention is useful for purifying
a fluid froma fluid dispensing system which includes a punp. The fluid

di spensi ng system can iQ ' s ! W Sality of punps such
as at punp system cotptt sty a orsp g ptrpand-a feed punp. Such a
system when diRdPQPaFaliEn tholdulel of thib Reriass UbgusPPphraftingh 138 fradahgidof this
I nvention having a separation el enent which separates unwanted conponents
of the fl dispensingisystero vdaeh inghides apemp o bl vididispensimgsysicaseantinglndesrat i on wi | |

be particul arl descrilbef h?rei n wth r%fverence to a twa . gu fluid
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However, It 1s 15 to be understood that the present invention can be

utilized medalefof thislinyertparisiving assgparation ¢lementgvhicks separatasivowantsdul e

regardl ess of the ter .surface .configuration.of inlet neans and outl et
means on EHEPRsPEgLediuid font g Pt R BASS et or i ng to Fig. 1, the
separ ati on modgh&prben® invehtich WiVS Warduldrlycdedéleifed el &/ith Yeferkhcd ®ra tivof i | t er
construction such as a pleated filter, a depth filter, hollow fibers or the

like. 20pwop flyididispensing ayster ifcluding/efecdmemngp dispansingpump,and 2 sgpatation (Fi g.
4). Housi Ql%dl%% hgx'/zlhg a pg}ticular configuration of inlet means and outlet means. However, it is

15  to be understood that the present invention can be utilized in a fluid dispensing system
having a separation module regardless of the outer surface configuration of inlet means
and outlet means on the surface of the separation module.

Referring to Fig. 1, the separation module 10 of this invention includes a housing
12 for a filter construction such as a pleated filter, a depth filter, hollow fibers or the like.

20 Ports 14, 16 and 18 fit over mating fittings 15, 17 and 19 (Fig. 4). Housing 66 (Fig. 5)
which contains a feed pump and a dispense pump such as that disclosed in U.S. Patent
5,263,069 which is incorporated herein by reference. Port 14 can be an inlet for fluid to
be filtered. Port 16 can be an outlet for retentate. Port 18 can be an outlet for filtered
fluid directed to a point of use. The separation module 10 includes a pivot surface 20

25  which extends substantially the complete width of the separation module 10 and two
flanges 22 (one shown) which are positioned on opposing surfaces of the separation
module 10 and which are attached to walls 24 and 26.

The separation module 10 is provided with a latch 31 having a vertical arm 32, a
hook 33 and a lever 35. The latch 31 is secured to the separator module 10 such as by

30  being molded with the walls of slot 37. The slot 37 permits movement of latch 31 when a
force is applied to lever 35, such as manual force.

Referring to Fig. 2, the stationary receptor 36 includes a top surface 38 having



whi ch contains a feed punp and a di spense punp such as that disclosed in

U S Patent 5,263,069 which is incorporated herein by reference. Port 14
can be arnwonBee23gor fluid to be filtered. Port 16 can be pam/usorban f or
retentate. Port 18 can be an outlet forsfiltered fluid directed to a point
of use. The separation nodule 10 i ncl uges a pivot surface 20 25 which
extends substantially the conplete width of the separation nodule 10 and
two flanges 22 (one shown) which are positioned on opposing surfaces of
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permts novenent o 1 when a force is applied to Il ever 35, such as
manual f osledves BRéfand 52 ngtotwehiBh fanges 22 o€ separmtion merdyler Keside,cas va8l asncl udes a

top surface 38 having WO 03/0223 8,PCT%LTJSO f?107 -5 holes 40, 42 and 44
t hr ough V\Fﬁcﬁlﬂ"‘fﬁ’ll’?‘iﬁ‘fgféceisﬁo‘lt‘?w POt 6‘6249)2 Wroma manifold extend. The

stati onary r ecppfefing rifichidssIcald ANGR 1460 BV iR 9RSALAR sl ch

ial
cooperates wth vertical arm 32 and hook 33 of latch 31. The stationary
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separati on nodul e 10 ide, .as wel] as 5 re t.or piyot syrface 54 onto
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latch 31 hifrad Soldll b 3pwRRY ¢ Rk Hodk 38 oD flahbdas. 3Bhis ARcSRRMIniXeET 9- 3D,
a force in the direction of” the arrow causes hook 33 to nove away from
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force to lever 35 as shown by the arrow. Wen atch 31 in the position
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eceptor 36 A ShOU! e 2 a0 SSRRI LD, MMl Lo sl e
o L AP s RSN IS 0

separation module 10 is so positioned, ports 14, 16 and 18 are positioned to fit over

fittings 15, 17 and 19 when separation module 10 is rotated upwardly as indicated by

arrow 55. By virtue of this upward movement, arm 32 is locked onto flange 46 and hook

33 extends through opening 47. This, in turn, locks separation module 10 into stationary

20  receptor 36 so that leak-free fluid transfer can be affected between ports 14, 16 and 18 and
fittings 15, 17 and 19.

As shown in Fig. 5, the stationary receptor 36 is attached to a pump housing
containing one or a plurality of pumps in a manner well known in the art. The fittings 14,
16 and 18 are sealed to mating fittings such as described above.

25 As shown in Fig. 6, the separation module 10 can be provided with a latch 28
comprising two arms 30 and 31. Arm 31 is provided with lip 34 which cooperates with
the bracket of Fig. 2 as described below. The arms 30 and 31 are sufficiently flexible so
that the arm 31 can be pushed by arm 30, which in turn, is pushed manually sequentially
in order to engage or remove arm 31 from contact with flange 46 of bracket 36 and

30 thereby to permit removal of separation module 10 from bracket 36.

An alternative embodiment of a separation module of this invention is shown in

Fig.7. The separation module 10a having ports 14a, 16a, and 18a also is provided with



fittings 15, 17 and 19 when separation nodule 10 is rotated upwardly as
indicated by arrow 55. By virtue of this upward novenent, arm 32 is | ocked
onto fl ange 04288l hook 33 extends through opening 47. TRCI/UuSOm24107T n,

| ocks separation nodule 10 into statiopary 20 receptor 36 so that |eak-free
fluid transfer can be affected between ports 14, 16 and 18 and fittings
15, 17 and 19. As shown in Fig. 5, the stationary receptor 36 is attached
to a punp housing containing one or a plurality of punps in a manner well
known in twieshehvies 27 land & piviot higs2Q i, the inperdled@ibgd abevsawidureferenvattd Aig. i t ti ngs

such as degcrihed above. 25 hown | | O,. .the .separat.j on nodul e 10
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arm 31 carenve pipSReidorh yheastatioary regeptdn thenettyto nnstalkandirsmeve thersegaration
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26 of br abeliledBe Foi toe SCHERER {ForgoR B AT PoPaTrOssarioss SRR ST e 10
from brackgk 3@3qAn alternative enbodi ment of a separation nodule of this
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application of manual force in ordef to renove lip fromthe stationary
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the stationary receptor 78 that is portable. The separation nodule 76 and

st at i onar g latec®pt This @i8bedimentofacibithtésyindtaltation 31 stationaneregemior?s. Ihhedescri bed
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a latch 92. This enbodinent facilitates installation of stationary receptor
78. The stationary receptor 78 can include a valve 81 having a manual ly
act i vat edweppaesstis | ever 15 83 for opening or closing thecralsez24d7to
permt or prevent fluid transfer throagh fittings. WO 03/022388

PCT/ US02/ 29107 7 CLAIMS 1. A separation apparatus which conprises: a
housi ng having at | east one inlet and at | east one outlet, a separation
el enent sealed within said housing in fluid communication wth said at

| east one inlet and said at |east oneLAIMSet, said housing having a pivot
surface and a latch positioned to s rt _said housing in a | ocked
position of a heé%ﬁ?%?ag%ﬂ§W§1 éWQ%HgﬁgPﬁ%%id at least one inlet and said
at |east one outl et ; ab&sisERdvAth dtfedst sednleoarmtilest droudlet, h at | east one
conplenmentary inlet and wth at |east one conplenmentary outlet. 2. The
separation nodul e of sefamitionElentent sgatedswithin said bpusipg inflisd ceammaisatiano whi ch

force can be applied to. n said. latch. 3 portabl e unit conprising the
separati oW‘%_ﬁ@laéllwt(aeéﬁ%e?dp%@ida_ttil%?ﬁteodlevﬁupﬁ@a stationary receptor shaped
to receive said twWOsill 86&H%: RVihgd Mi0bt shifalifiS latehlipdsiSibadd toRAsPort JaREept or

including a surface for receiving said latch in a | ocked position, and said

st at i onar howsirgsiptadockedposition of h eeesptor appatatus sorihas saidiat keapieangiinlet qndispid

transfer therethrough. 4. The separation dul. | ai iLh. said
acen | ncptiged ont puf preSga i ASEREALLAABE G o8 oot A o BpHNERGH TS, G,
5. The poph@Rith at/Rhadt oRk céhpleMentaRpmitRg at | east 3 fittings. 6. The
portable unit of claim4 having at least 3 fittings. 7. The portable unit

of any one of clainms 3, 4, 5 or 6 which includes a valve which permts or
prevents flui d2j[ ‘THe %ff:pea}atllorr}rn?oltlﬁpe c?f%'legmalt wileer%lsntsa%qgtcfl LAdidddd a lever to which

force can be applied to open said latch.

3. A portable unit comprising the separation module of Claim 1 positioned with a
stationary receptor shaped to receive said two flanges and pivot surfaces, said stationary
receptor including a surface for receiving said latch in a locked position,

and said stationary receptor having at least two fittings which permits fluid

transfer therethrough.

4. The separation module of claim 3 wherein said latch includes a lever to which

force can be applied to open said latch.

5. The portable unit of claim 3 having at least 3 fittings.

6. The portable unit of claim 4 having at least 3 fittings.

7. The portable unit of any one of claims 3, 4, 5 or 6 which includes a valve

which permits or prevents fluid transfer through said at least one fitting.



