DI MAR 2006 -1 SEPARATI ON MODULE BACKGROUND OF THE | NVENTI ON Thi s

I nvention relates to a separation nodule for purifying a fluid. Fluid
separation devices having an easily repl aceabl e and di sposabl e ith%
separation nodule have been used to control contam nation in i dustrgyp
processes for many years. Such devices are an integral part of the
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Examples of semiconductor process fluids which are processed at the point of use
(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
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 elemeﬁt 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
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




installing the replacenent separation elenment into the housing and cl osing
t he housing. There are many di sadvantages to this type of fluid separation
device. First, the replacenent operation is tine consum ng, gs,pmh%ﬁsy i f
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because the fluid separation elenent is usually saturated with the fluid,
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Threaded fasteners are cumbersome and sometimes difficult to engage; factors which
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
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
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
in a “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




be di scharged as the connections di sengage. Al of these problens
exacerbate the tine and effort required to replace a disposable nodule, in
addition to still allowing for exposure of personnel to hazar §duBaAR 2006
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having a shelf which functions as a pivot line and a slot which receives
and retains a latch of the separation nodule. The separation nodul e
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receptor to refl&f senationapedue phthisiovkntion fits intona sthéorsmrateceptar havirecept or .
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. 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
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.

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
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.




separation nodule in fluid transfer systens having a variety of functions.
BRI EF DESCRI PTION OF THE DRAWNGS Fig. | is a perspective view of a
separation nodule of this invention. Fig. 2 is a perspective vig@w HAR 205
stationary receptor utilized in conjunction with the separation nodul e of
Fig. 1. Fig. 3a, 3b, 3c and 3d are side viewillustrating the use of a

| atch of the separation nodule of Fig. 1. Fig. 4 is a side view of the
separation nmodule of Fig. 1 in the stationary receptor of Fig. 2. Fig. 5
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housi ng. Fi ¢.. illustrates .an alternative separatjon ., nodule of this
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modul e Qfrhilisvehfiention. Fig. 8 is a perspective view of a portable
stationary nodul e and separation nodule of this invention. DESCRIPTI ON COF
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pump fluid dispensing system including a feed pump, a dispensing pump and a separation

module having a particular configuration of inlet means and outlet means. However, it is
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,
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

- 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
being molded with the walls of slot 37. The slot 37 permits movement of latch 31 when a
force is applied 10 lever 35, such as manua) force.

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




Referring to Fig. 1, the separation nodule 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. Ports 14, 16 and 18 fit ovey 1ngis Pg
fittings 15, 17 and 19 (Fig. 4). Housing- 66 (Fig. 5) which contains a Peed
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 an inlet for
fluid to  he filterﬁd. Por t an be an outlet for retentate. Port 18 can
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which are attached to walls 24 and 26. The separation nodule 10 is provided
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surface Shedbraioppedulepl§tn stafionracwodde 6.t As siefrin Figg3d,shéhapk 3338, 3b, 3c
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Thi s | at ctiatpwentieesptondbes the filtration nodule 10 to stationary nodul e
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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, amm 32 is locked onto flange 46 and hook

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

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.

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
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




stationary receptor 36. As shown in Figs. 2 and 4, separation nodule 10 is
slid into stationary receptor 36 onto slides 50 and 52 until pivot line 20
is positioned on pivot surface 54. Wien separation nodule 10 i $ MR 2006
positioned, parts 14, 16 and 18 are poesi-tioned to fit over 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 flange 46 and

hook 33 extends rough, opening. 47. This, in_ tyrn, |ocks separation nodul e
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83 for opening or closing the valve 81 to permit or prevent fluid transfer through fittings.




a portable unit of a separation nodule 76 and the stationary receptor 78
that is portable. The separation nodule 76 and stationary receptor 78 are
joined by latch 31 in the manner described above with referencd t &ARi Bs5
3a-3d. The stationary receptor 78 is provided wth fittings 80, 82 and 84
whi ch can be mated with a punping apparatus (not shown). The stationary
receptor 78 is joined to a nmounting 88 that can be mounted to a wall 90 by
a latch 92. This enbodi nent facili krﬁlﬁ@' nstall ati on of stationary receptor
78. The stationary receptor 78 ca ude a valve 81 having a manual |y
activated apparatus lever 83 for opening or closing the valve 81 to permt
or prevent fluid transfer through fittings. I V1 MAR 20136 7 CLAIMS 1 .
System conpri sing a separation nodule (10a, 76) and a stationary receptor
(37,78) vvher din $Y$éefeeplapealmgmseamiaﬂoe medubo(10b J6} ad 4 etabiendrp pdeegtonnd

unlocke a h 1 aflud
i nl et ( 2%’?\%&8?{%}%5@ "§°ra§'>‘?c usi 3%%%) égﬁgﬂ%‘? ﬁ%q 'iﬂ‘g‘eﬂg@&[ éﬁ on one
end of fe¢ep bdlsﬁmgduieﬁp@pnsmj outlet; a separation element within the
housing in fluid conmmunication with the fl anges(22); a pivot surface (20);
and a latch (31,70) fixed to said housing, and the receptor conprises
position; and cor?p*l‘féﬁﬁ'ﬁt(é?)y inlet (15) and outlet (19); pi vot surface

(54); an opening (47) for receivi nP the latch (31) of the nodule in the
| ocked surfaces (z0iuidiniehglday armhewilet ( 8a)psbisiveraf each ethgreand(lo@tedion t he
modul e 9ee¢ ofthe housing;

a separation element within the housing in fiuid communication with the
inlet and outlet;

flanges (22);
a pivot surface (20); and

a latch (31,70) fixed to said housing,
and the receptor comprises

a complementary inlet (15) and outiet (19);

a pivot surface (54);

an opening (47) for receiving the latch (31) of the module in the locked
position; and

surfaces (50,52) positioned to support the flanges (22) of the module as the
module is slid into the receptor to bring the pivot surface (20) of the module into contact with
the pivot surface (54) of the receptor prior to pivoting the module into the locked position, in
which position said inlet and outlet of the module are sealed in fiuid communication
respectively with said complementary inlet and outiet of the receptor.

2. System of claim 1 further comprising a lever (35,74), to which force can be
applied to move said latch of said separation module.

3. System of claim 1, wherein the fluid inlet and outlet of the separation module
are paraltel.




nodule is slid into the receptor to bring the pivot surface (20) of the
nodul e into contact wwth the pivot surface (54) of the receptor_prior to
pivoting the nodule into the | ocked position, in which positionﬂ AR 2086 et
and outlet of .the nodule are sealed in fluid comunication respectively
with said conplenentary inlet and outd et of the receptor. 2. System of
claim1 further conprising a |lever (35,74), to which force can be applied,.
to nove said latch of said separation nodule. 3. Systemof claiml1, wherein
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separ at nedulgpdul e. 5. System of claim 1 wherein said separation nodul e
further conprises a third fluid connector (16,16a). 6. System of claimb5,
wherein the third fluid connector is a vent. 7. Systemof claimb5, wherein

the third flgi d 086t Qkinl PwRéeR d he | t Let of the
separation nodul e. 8. Syslt emwo%(ecl gﬁn’?@%r%ﬁgﬁé{akét%@@gggﬁ%%?&'rfjher
conpr i sBidd gomnectan (16,1620 connector (17) conpl enentary to the third fluid
connector on the separation nodule. 9. Systemof claim1, wherein the

opening of the receptor conprises a slot (47) <configured to receive the

latch (31) o, t heystiar @hihos) wiarkm the thikEnid EaHrebibofisdeidnpi N9 the sl ot
further configured to support the separation nodul e when | ocked to the

receptor. 10. Systemof claim9, wherein the receptor is fixed to a punping
apparatus (66). J1. Systemof claim9 wherein the receptor further
conpri ses a 2Dun%¥sﬁed“ %g%i'j“m %Wf%?’@dh'f‘bﬁ%iC%’lrieﬂtﬁb!sfaﬁ“ﬁbﬁ the)inlgiland

outlet of the separation module.

8.  System of claim 5, wherein the receptor further comprises a third fiuid
connector (17} complementary to the third fluid connector on the separation module.

9. System of claim 1, wherein the opening of the receptor comprises a slot (47)
configured to receive the latch (31) of the separation module, the structure defining the slot
further configured to support the separation module when locked to the receptor.

10. System of claim 9, wherein the receptor is fixed to a pumping apparatus (66).

11. System of claim 8 wherein the receptor further comprises a mounting (88)
configured to be slidably fixed to wall.
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