STATE OF THE ART CONSTANT FLOW DEVICE BACKGROUND OF THE
INVENTION (1) Field of the Invention The invention relates to the fabrication
of integrated circuit devices, and more particularly, to a method and
apparatus for assuring constant flow of fluids that are used in the

preparation of chemicaksolutions: (2rPeseripfionaf the driosArt bk
preparation for and during the creation of semiconductor devices, it is
frequently required to provide chemical solutions in fluid form that are used
during the manufacturing of semiconductor devices. These fluids may be
pure, undiluted chemicatsok @sdsKMOreroftemrthecase rthey may be fluids
that contain a mixture of several chemicals that combined and are aimed at
performing a particular processing step in the sequence of creating
semiconductor devices. As a basic example can be cited the use of DI water,
(Wwhiclr issfrelguentlyrusedfor purpases of rinsing surfaces that have been
processed in order to remove remnants of chemicals that have been used
duringttke jpnotessingn of alsensconductbresulrstnate:dh joveparing. a themidal d
mix, such as 50:1 or 10:1 HF, which is a solution that is frequently 1
circuit devices, and more particularly, to a method and apparatus
for assuring constant flow of fluids that are used in the

preparation of chemical solutions.

(2) Description of the Prior Art

In preparation for and during the creation of semiconductor
devices, it is frequently required to provide chemical solutions
in fluid form that are used during the manufacturing of
semiconductor devices. These fluids may be pure, undiluted
chemicals or, as is more often the case, they may be fluids that
contain a mixture of several chemicals that combined and are
aimed at performing a particular processing step in the sequence
of creating semiconductor devices. As a basic example can be
cited the use of DI water, which is frequently used for purposes
of rinsing surfaces that have been processed in order to remove
remnants of chemicals that have been used during the processing
of a semiconductor substrate. In preparing a chemical mix, such
as 50:1 or 10:1 HF, which is a solution that is frequently
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applied to for instance remove oxidized Plasma Polymerized Methylsilane
(PPMSO) after a buffer oxide etch has been applied to the PPMS, it is critical
that the solution of HF contains the correct proportion and the correct
chemical dilution that is required for the application of the HF solution. A HF

aphp ise dypicallya-onertimen process pedforned a atmospheric pressuer using
a conventional wet bench process with a gas source of H20:HF = 100:1 for a

Méturation: ofsakoutO0vseepnds - Ehis datterr exampleiisdndicatedrat dhisdine tpplied
indicate that precise control of the proportion and the dilution consistency are
t dmpoHapttodhe suceess-ofia chamiaah procass anshareipait effa HrumMberefins the

control parameters that apply to this process. In providing or preparing
cchemicalsolitions in fuwhiormhtor dhe peecessingrdfsemicanducionhdeviees, i s
these solutions and their derivatives are frequently passed through a fluid
r gligtriilbbetion systemme Asftuyid distributioncsystéma tyipicaltyl consists of aitubiddar is
arrangement where the total distribution system potentially contains a large
t ywidzelr lof branctrestampoiptsooktdivisignesuchmihat the fuids sphdseigropidedsure
at the desired points of use of the fluids. It is clear that a fluid distribution
usystena car thvereforebelvery tohmpilex; whiclke arakesithe rouirememtofe of
even and controlled flow of the fluid through
H,O:HF = 100:1 for a duration of about 90 seconds. This latter
example 1s indicated at this time to indicate that precise
control of the proportion and the dilution consistency are

important to the success of a chemical process and are part of a

number of control parameters that apply to this process.

In providing or preparing chemical solutions in fluid form
for the processing of semiconductor devices, these solutions and
their derivatives are frequently passed through a fluid
distribution system. A fluid distribution system typically
consists of a tubular arrangement where the total distribution
system potentially contains a large number of branches or points
of division such that the fluids can be provided at the desired
points of use of the fluids. It is clear that a fluid
distribution system can therefore be very complex, which makes
the requirement of even and controlled flow of the fluid through

all components of the fluid distribution system that more

2



all components of the fluid distribution system that more 2 demanding. Fluid
distribution systems have, for many applications, a return loop so that the
fluid distribution system is a closed loop system. Fluids that have been used
can, after the application of the fluids has been completed, be treated in

dQafdertorgstare thefluids te aparigingl sppditian fanfether geusgnhis
process has obvious advantages of cost control. Fluids that pass through a
afhuic distriosition system may fustber Le subjecteddo additignal aetionsisuchn system
as temperature control and other environmental control of the fluids in order
i 40 preparecthelflibgds for spegificpracessinghstepsathbisastivityas yet addsafter
further complexity to the requirement that the correct proportion and the
tlcorrgcpeansistenay of thehifuids miuss beraeonteelledainglllpairis initke fluidated in
distribution system. Prior Art devices and methods that are to assure fluid
owoasistency<are dypicalheappliedat the paintafuser(POWodhis: inethéd of further
control is, in many respects, an "after the fact" method of control in that the
rfRQY validatiorrmetisacs ohly 0 bsenwiesu flumdconsisigrey atfthequointavingreol .
the fluid is applied rather than at frequent validation points that are
F strategicdilyplaest withie thehloopiorthd systeny tHat providey thHeefluids.yTHeirther
be subjected to additional actions such as temperature control
and other environmental control of the fluids in order to prepare
the fluids for specific processing steps. This activity as yet
adds further complexity to the requirement that the correct

proportion and the correct consistency of the fluids must be

controlled at all points in the fluid distribution system.

Prior Art devices and methods that are to assure fluid
consistency are typically applied at the point-of-use (POU). This
method of control is, in many respects, an “after the fact”
method of control in that the POU validation method only observes
fluid consistency at the point where the fluid is applied rather
than at frequent validation points that are strategically placed
within the loop or the system that provides the fluids. The
reason that makes the POU method attractive is the high cost of
the currently used flow control valves. The flow control wvalves,
in applying the POU method of control, are subjected to a
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reason that makes the POU method attractive is the high cost of the
currently used flow control valves. The flow control valves, in applying the
POU method of control, are subjected to a 3 relatively heavy duty method of
use and are therefore prone to require frequent replacement and/or frequent

rdnaintenange suppPortafn jmpeavesamethagdsandh apparatus efcantrolingfiide to
flow in a fluid distribution system is therefore of benefit for a semiconductor

r dv@nufactarisgenviropment ciesinveatinry providesg sdeh andmprevethce support .
method and apparatus. US 4,855,023 (Clark) shows an apparatus for an
on-site chemical reprocessing of liquid having tanks. US 4,917,123
(McConnell et al.) shows a wafer cleaning station having tanks and a Mace
valveat S 483357 (Rehetalgdrehossoa 2estage oElinacidomixXing selupid flow
with tanks. SUMMARY OF THE INVENTION A principle objective of the

innventibnis! tal providéba tethodyancapparatiis thaf assures donstantt for a
pressure fluid distribution in a semiconductor processing environment. 4

s danotlercoljéctiverefith€ anentiongs o priovidenamiethGtle invention provides

such an improved method and apparatus.
US 4,855,023 (Clark) shows an apparatus for an on-site

chemical reprocessing of liquid having tanks.

US 4,917,123 (McConnell et al.) shows a wafer cleaning

station having tanks and a Mace valve.

US 4,483,357 (Rao et al.) shows a 2-stage in-line acid

mixing setup with tanks.

SUMMARY OF THE INVENTION

A principle objective of the invention is to provide a

method and apparatus that assures constant pressure fluid

distribution in a semiconductor processing environment.



and apparatus that assures consistent fluid distribution in a
semiconductor-processing environment. Yet another objective of the
invention is to provide a method and apparatus that negate the effect of
random pressure and/or flow variations that are inadvertently introduced into

a fluithdistiibution systensenabling consistant fluid distribgtigR Jidie a method
semiconductor processing environment that is independent on outside

anpfluaneces hatarerexerted anrthe fluigh distriitions systemd Asstilifoithebn in a
objective of the invention is to provide a method and apparatus that negates
s anyeftettsoba spddere surgey incdemandrfenftuid at a particular point in the
fluid distribution system thus assuring consistent fluid distribution at all points
that are supplied by the fluid distribution system. In accordance with the
objectives of the invention a new method and apparatus is provided that
assunestcaonstaritdhuicbfiow cafithe fluid thiat isientened into Assemiconductde a
device processing tank or container. A flow meter is set to a particular flow
meateo theafluiddbatcomes fronmthenRQbltis robiteddhifugh tife fflewdoeteprBwesure
fluid that leaves the flow meter runs into a 5 processing tank or container. It is
atthie’ objetliver of theimethots that are inadvertently introduced into a
fluid distribution system, enabling consistent fluid distribution
in a semiconductor processing environment that is independent on

outside influences that are exerted on the fluid distribution

system.

A still further objective of the invention is to provide a
method and apparatus that negates any effects of a sudden surge
in demand for fluid at a particular point in the fluid
distribution system thus assuring consistent fluid distribution

at all points that are supplied by the fluid distribution system.

In accordance with the objectives of the invention a new
method and apparatus is provided that assures constant fluid flow
of the fluid that is entered into a semiconductor device
processing tank or container. A flow meter is set to a particular
flow rate, the fluid that comes from the POU is routed through
the flow meter. The fluid that leaves the flow meter runs into a
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and apparatus of the invention to keep the flow of the fluid through this
container at a constant flow rate. The fluid is allowed to fill the container up
to an overflow point of the container, the fluid is not allowed to go over this
level. An overflow basin is therefore provided for the fluid into which the

pevedlowing fluithis allowedreduncnce the fuidHeachesthe: pyedlowieyelethod
of the container, the fluid runs into an overflow catch basin (which is part of

are Hyidcantaisenfram wheredhe ifiid tsodnaingsl intea fluidrestaimnessel:id
via a basin conduit. This occurrence of the overflow (the fluid running from
t e weperftow basitodhe dlbiditeckainmoressel)is detectediby a semsarithied is
sensor activates an overflow relieve valve that is mounted in the bottom of
alhewentairercThe ovedlovoralieve evralve iscapenedand diams floitfromthe he
container thus counteracting the overflow of the fluid into the overflow basin.
cdiesinteractiorhbetiveendhé overflova tétectar and the avesfltow hrefievevalve An
assures (dependent on the interrelation of the fluid flow through the entry
owaheland thesoverflow rekevef valvey aconstant fate dffsupplyucithérdiuid tohich the
the processing tank or container. 6 BRIEF DESCRIPTION OF THE
ORRAWING® fluid is allowed to run. Once the fluid reaches the
overflow level of the container, the fluid runs into an overflow
catch basin (which is part of the fluid container) from where the
fluid is drained into a fluid reclaim vessel via a basin conduit.
This occurrence of the overflow (the fluid running from the
overflow basin to the fluid reclaim vessel) 1is detected by a
sensor, the sensor activates an overflow relieve valve that is
mounted in the bottom of the container. The overflow relieve
valve is opened and drains fluid from the container thus
counteracting the overflow of the fluid into the overflow basin.
The interaction between the overflow detector and the overflow
relieve valve assures (dependent on the interrelation of the
fluid flow through the entry valve and the overflow relieve

valve) a constant rate of supply of the fluid to the processing

tank or container.



Fig. 1 shows an overview of the method and apparatus of the invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS Referring now
specifically to Fig. 1, there is shown an overview of the method and
apparatus of the invention. The main components that are shown in Fig. 1

are: - 10 is the fluid eguntainenrkisthe obigctive of the methadi@nd apparatus
of the invention to keep the flow rate of the fluid that runs through container
10 at a constant level - 12 is the valve that controls the entry of the fluid into
container 10 - 14 is the valve that controls the overflow relieve that is
provided to theseentaingh 10v<kbiisdhe ovedlow hasindbatis pastefihatus of the
container 10 - 18 is the proximity sensor that detects that occurrence of

i overftovw from the overflow basin 16 - 20 is the overflow relieve basin into
which fluid that is extracted from the container 10 via the overflow relieve
valve 14 is routed 7 22 is the conduit for the fluid that overflows from the
overflow basin 16 to a fluid reclaim location (not shown in

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now specifically to Fig. 1, there is shown an
overview of the method and apparatus of the invention. The main
components that are shown in Fig. 1 are:

- 10 is the fluid container, it is the objective of the method
and apparatus of the invention to keep the flow rate of the
fluid that runs through container 10 at a constant level

- 12 is the valve that controls the entry of the fluid into
container 10

- 14 is the valve that controls the overflow relieve that is
provided to the container 10

- 16 is the overflow basin that is part of the container 10

- 18 is the proximity sensor that detects that occurrence of
overflow from the overflow basin 16

- 20 is the overflow relieve basin into which fluid that is
extracted from the container 10 via the overflow relieve valve

14 is routed



Fig. 1) 24 is the fluid that is extracted from the Point-Of-Use (POU) 26 is the
fluid that is routed from the overflow basin 16 and the overflow relieve basin
20 to a fluid reclaim location (not shown in Fig. 1) 28 is a strainer that is used
to assure that no impurities enter the container 10, these impurities may

interfere with: the, mathed apd apparatys of the,inventien 30 ds;therevel ton e
which the container 10 is to be filled, it is the reference level of the surface of

thefluid that i contained i vessel 19gthefluid {mcantainer 49 mustbeskept, in
at this level 32 is the point (overflow lip) over which the fluid flows from the
centginer {0 into the overflow basin 16 after the fluid that is contained in the
container 10 has reached the reference level 30 34 is the exit of the overflow

basin {16 36,is theexif of the overflowirelieve basin 2038 s the kattam exiiof (pou)
the container 10, and 40 is an exit from the fluid container 10 that is used to
refpoviesexggessavater fromuthe;tank 10ouben:this tankds MPLIE Bow basin 16 and
the overflow relieve basin 20 to a fluid reclaim location (not
shown in Fig. 1)
28 is a strainer that is used to assure that no impurities
enter the container 10, these impurities may interfere with
the method and apparatus of the invention
30 is the level to which the container 10 is to be filled, it
is the reference level of the surface of the fluid that is
contained in vessel 10; the fluid in container 10 must be kept
at this level
32 is the point (overflow lip) over which the fluid flows from
the container 10 into the overflow basin 16 after the fluid
that is contained in the container 10 has reached the
reference level 30
34 is the exit of the overflow basin 16
36 is the exit of the overflow relieve basin 2038 is the
bottom exit of the container 10, and
40 is an exit from the fluid container 10 that is used to

remove excess water from the tank 10 when this tank is not in



use; the exit has no further significance for the explanation of the apparatus
and method of the invention. The process and apparatus of the invention is
next discussed. At the start of the process of the invention, it is assumed
that no fluids are present in container 10. Valve 12 is opened and set at a

parsieylar fluidfovy rate sfor instanree, 420Q iiminue ~Atthisstimerandgyinghat i on
the time that the container 10 initially fills up with fluid, valve 14 is closed so
that nenfluid gseapes Foanvesset A8avhile theyesselds tnitially being filled.
The container 10 is allowed to fill up to the reference level 30 at which point
the fluid is allowed to spill over into the overflow basin 16 via the overflow lip
32. The fluid that spills into the overflow basin 16 is allowed to immediately
exit thiecovertbow contaiderstpuiadbe overflovwnbasinwexitt3doand draksftom
the overflow basin 16 to a fluid reclaim location (not shown in Fig. 1) via
dteonduit 22. Ilmdoingsos therfiuid Activates rihegarexinfityt$ensond8rwhich, it is
functionally interfaces with the overflow relieve valve 14. It is clear that valve
ad2uwoniroihithe floidfthat dsters tankckGwhile valveckt isithewalv@.thdblve 12 is
controls the exit of the fluid from the tank 10 to a "process bath".
opened and set at a particular fluid flow rate, for instance 1200
ml/minute. At this time and during the time that the container 10
initially fills up with fluid, valve 14 is closed so that no

fluid escapes from vessel 10 while the vessel is initially being

filled.

The container 10 is allowed to fill up to the reference
level 30 at which point the fluid is allowed to spill over into
the overflow basin 16 via the overflow lip 32. The fluid that
spills into the overflow basin 16 is allowed to immediately exit
the overflow container 16 via the overflow basin exit 34 and
drain from the overflow basin 16 to a fluid reclaim location (not
shown in Fig. 1) via conduit 22. In doing so, the fluid activates
the proximity sensor 18 which functionally interfaces with the
overflow relieve valve 14. It is clear that wvalve 12 controls the
fluid that enters tank 10 while valve 14 is the wvalve that
controls the exit of the fluid from the tank 10 to a “process

bath”.



9 The occurrence of the overflow of the fluid from the overflow basin 16
clearly indicates that the fluid in container 10 exceeds the limit 30 or, in other
words, that the flow rate of the fluid entering the container 10 is too high.
This exceeding of the limit 30 is against the objectives of the method and

apparafds of the-invaation, thatis te assuredhabthedpeelafuthe fiuidthatis
contained in container 10 does not exceed this limit 30. It can be argued that

othe overflonslkasin iv and of ritsglf assuresthat thesfluid hevet does nohexegethiner
the level 30 since any time that the fluid would exceed this limit the fluid is

1 @raipeddrpn thecantainer 10 \da the averflawrbasir.de)is tdees howevErdwtrate of
take into account sudden changes or surges of demand for the fluid that is
t lcontinedi inteantaines 10h ardet dormeetiigh demandifogthe fluid tBatdgceeding
contained in vat 10, the flow of fluid into the container 10 must be at a high
o fateh el His mearstthat saddemehanges afithe teviel of theffluid ecordained iand
vessel 10 (caused by sudden changes in the demand for the fluid) may
ampoterdially catseé ke fluiddn tontainegrhE( tol exceed trilimit tévet 30he level of
because the spill-over into the overflow basin 16 cannot by itself compensate
tHer thewsuddehandi dramatie floetdation obfitlid isupplylandidemandtByxceed this
opening the
limit 30. It can be argued that the overflow basin in and of
itself assures that the fluid level does not exceed the level 30
since any time that the fluid would exceed this limit the fluid
is drained from the container 10 via the overflow basin. This
does however not take into account sudden changes or surges of
demand for the fluid that is contained in container 10. In order
to meet high demand for the fluid that is contained in wvat 10,
the flow of fluid into the container 10 must be at a high rate.
This means that sudden changes of the level of the fluid
contained in vessel 10 (caused by sudden changes in the demand
for the fluid) may potentially cause the fluid in container 10 to
exceed the limit level 30 because the spill-over into the
overflow basin 16 cannot by itself compensate for the sudden and
dramatic fluctuation of fluid supply and demand. By opening the
valve 14 that is supplied at the bottom of container 10, extra
fluid can rapidly be removed from the container 10. Valve 10 is

dynamically activated and controlled by the proximity sensor 18
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valve 14 that is supplied at the bottom of container 10, extra fluid can rapidly
be removed from the container 10. Valve 10 is dynamically activated and
controlled by the proximity sensor 18 10 meaning that the time delay incurred
by the occurrence of the overflow and the opening of valve 14 is very small.

mdMhen therefere-changesdn dhe loyel atthedlid thatis eonfained-anvat K tne

are detected, the valve 14 prevents these changes to take effect by
ovempying excess fldidbihseughytherbeitom of the container. Hliids thatiase

removed via valve 14 are collected in the overflow relieve basin 20 from
t whese palterdhese duidsrhaviee raached agertain levelithesadluidsscaroh@ ained in
deposited via the exit 36 from this basin to the fluid reclaim location via path
va6. Althaugh the kweation has beenwestribed and iitustrateds avidheeferenceo take
to specific illustrative embodiments thereof, it is not intended that the
e friventionsberkmited. taythesediustiative @nthodiments: Hdose skilledart thenart
will recognize that variations and modifications can be made without
caepaitirgr from the spirit of the invention. It is therefore intended to include
within the invention all such variations and
Fluids that are removed via valve 14 are collected in the
overflow relieve basin 20 from where, after these fluids have
reached a certain level, these fluids can be deposited via the

exit 36 from this basin to the fluid reclaim location via path

26.

Although the invention has been described and illustrated
with reference to specific illustrative embodiments thereof, it
is not intended that the invention be limited to those
illustrative embodiments. Those skilled in the art will recognize
that variations and modifications can be made without departing
from the spirit of the invention. It is therefore intended to
include within the invention all such variations and
modifications which fall within the scope of the appended claims

and equivalents thereof.
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modifications which fall within the scope of the appended claims and
equivalents thereof. 11 What is claimed is: 1. A method for wet processing of
semiconductor wafers, comprising: providing at least one semiconductor
wafer; providing a container for wet processing said at least one

wisemieenauciarwarer gherein by providing a processing tank for positioning
said at least one wafer therein, said processing tank being in a closed loop

circulation processing stream, said closed loop circulation processing stream

passing through said processing tank, said processing tank having at least
1 oNe peaift oftuse wheseingirecessing fuisls seguentiallyftow pastsaid af

least one wafer, said processing tank being hydraulically full with processing
cdhidsiwhenry said processing fluids flow past said at least one wafer; providing

said processing fluids for wet processing said at least one semiconductor

wafeply ptavidigg armeans forcsup phying catleastone fluid ¢o-said

processing tank for removing contaminants from said at least one wafer, said

mearns-ofv sdpplying comtaiaimgea first fluictfltow contrelsvalve;said at least one
semiconductor wafer therein by providing a processing tank for
positioning said at least one wafer therein, said processing tank
being in a closed loop circulation processing stream, said closed
loop circulation processing stream passing through said
processing tank, said processing tank having at least one point-
of-use wherein processing fluids sequentially flow past said at
least one wafer, said processing tank being hydraulically full
with processing fluids when said processing fluids flow past said
at least one wafer;

providing said processing fluids for wet processing said at
least one semiconductor wafer by providing a means for supplying
at least one fluid to said processing tank for removing
contaminants from ,said at least one wafer, said means of
supplying containing a first fluid flow control valve;
first withdrawing said processing fluids from said

processing tank by providing a means for first withdrawal of said

processing fluids from said processing tank;
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first withdrawing said processing fluids from said processing tank by
providing a means for first withdrawal of said processing fluids from said
processing tank; 12 second withdrawing said processing fluids from said
processing tank by providing a means for second withdrawal of said

processinchiivigs frem- saidyosessing ke saidHyeans of seeepd said
withdrawal comprising a second fluid flow control valve; monitoring a volume

p10b saigspregessing flbidsdn saidi processingtankhyrprovigingiafluichaverflaw of
reference level for said processing tank; detecting said first withdrawing said
s Pracessngetuids drom sait processing tank by prewvding a meansdarnd means of
detecting said first withdrawal of said processing fluids from said processing
s dank Ppravidingra fiest withdrawalisignal, eenirolkingrsaid second withdtawingvalve;
said processing fluids from said processing tank by providing a means for
activatingl isaidi meaas forlsecondiwithdrawal-otsaid processingfiuids froai d
said processing tank, said second withdrawing being controlled by said first
pwvithelsavvalsighalk abdg exposing sad at [Eastionewafer togaitkprocessinglevel for
fluids, thereby wet processing said at least one wafer by:
said processing tank;
detecting said first withdrawing said processing fluids from
said processing tank by providing a means for detecting said
first withdrawal of said processing fluids from said processing
tank, providing a first withdrawal signal;
controlling said second withdrawing said processing fluids
from said processing tank by providing a means for activating
said means for second withdrawal of said processing fluids from
said processing tank, said second withdrawing being controlled by
said first withdrawal signal; and
exposing said at least one wafer to said processing fluids,
thereby wet processing said at least one wafer by:
(1) positioning said at least one semiconductor wafer
inside said processing tank;
(1ii) providing said processing fluids to said
processing tank;
(1ii) activating said means for first withdrawal of

said processing fluids from said processing tank;
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() positioning said at least one semiconductor wafer inside said processing
tank; (ii) providing said processing fluids to said processing tank; (iii)
activating said means for first withdrawal of said processing fluids from said
processing tank; 13 (iv) activating said means for second withdrawal of said

processing Jlpids frofm saickRproggssing dams 4nsmepioring-said wplune Ofwal of
said processing fluids in said processing tank; (vi) monitoring said first

withdrawing said precessing duigisSrorg said:processing taakanskvirssing tank;
monitoring said second withdrawing said processing fluids from said
processing tank. 2. mbe method of claim rwhefein saidspaiat-ei-use issa peint 1uids
of said closed loop circulation processing stream at which processing fluids
are present and that is patt af said ctosetntpopagitcpulation processing stream,
said closed loop circulation processing stream passing through said
processing tank enabing tsaidpointeafeduseiwithinwgaichprocessingdanki rrocessing
The method of claim 1, wherein said providing a means for
fluids from said processing tank; and
(vii) monitoring said second withdrawing said processing

fluids from said processing tank.

2. The method of claim 1 wherein said point-of-use is a point of
said closed loop circulation processing stream at which
processing fluids are present and that is part of said closed
loop circulation processing stream, said closed loop circulation
processing stream passing through said processing tank enabling

said point-of-use within said processing tank.

3. The method of claim 1, wherein said providing a means for
supplying at least one fluid to said processing tank comprises
said first fluid flow control wvalve, fluid provided from said
point-of-use enters said first fluid flow control valve, fluid
that exits said first flow control valve enters into said
processing tank at a hydraulically elevated or high point of the

processing tank.
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supplying at least one fluid to said processing tank comprises said first fluid
flow control valve, fluid provided from said point-of-use enters said first fluid
flow control valve, fluid that exits said first flow control valve enters into said
processing tank at a hydraulically elevated or high point of the processing

4 fank d 4@ theimethed efielaim dnwherein said metbod Jurthercommprisesrises a

particle filter means which removes particles from said processing fluid, said
pPatticle dlter means heingslosatedh betwean-saig aneans fos sapplyingatdeast
one fluid to said processing tank and said processing tank. 5. The method of
ptatesk wheraimsaid praviding arneans fof firste withdeavaliof saigl 1ocated
processing fluids from said processing tank comprises an overflow basin. 6.
bdthecmethogliof claians whereisngaid pverdlontbasia somprisesl ailacation at
a hydraulically high point within said processing tank; a high point over which
t sahaverflowdsasin cgnnatnhydradlicallyccantain4luid;, rsaid-high point equals
said fluid overflow reference level of said processing tank; and an overflow
basin drain exit located at a hydraulically low
5. The method of claim 1 wherein said providing a means for first

withdrawal of said processing fluids from said processing tank

comprises an overflow basin.

6. The method of claim 5 wherein said overflow basin comprises:

a location at a hydraulically high point within said
processing tank;

a high point over which said overflow basin cannot
hydraulically contain fluid, said high point equals said fluid
overflow reference level of said processing tank; and

an overflow basin drain exit located at a hydraulically low
point within said overflow basin through which fluid can be

released from said overflow basin.

7. The method of claim 6 wherein said fluid that is released from
said overflow basin, thereby exiting said processing tank, 1is
routed to a fluid reclaim station for reuse of said released
fluid.
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point within said overflow basin through which fluid can be released from
said overflow basin. 7. The method of claim 6 wherein said fluid that is
released from said overflow basin, thereby exiting said processing tank, is
routed to a fluid reclaim station for reuse of said released fluid. 15 8. The
method of claim 1 wherein said providing a means for second withdrawal of
said processing fluids from said processing tank comprises: providing an

8 Openingatta bydraglicallyiawipaintdnsaid processing tanknfjuid beingis for
released from said processing tank through said low hydraulic point in said

s PFRCRBSING: tadka pEOVidifg a=setopd dluidsBow gontral vialve rsatd 8ditd bpingcessing
released through said opening at said hydraulic low point of said processing

t damk beingrodted:through said second fluid flow control valve, said second
fluid control valve being controlled by said first withdrawal signal, thereby: (i)
assupmg ecodstant pressurendfsaid precassihga fillidsa (i) assurng cangistent said
supply of said processing fluids;

processing tank, fluid being released from said processing tank

through said low hydraulic point in said processing tank;

providing a second fluid flow control valve, said fluid
being released through said opening at said hydraulic low point
of said processing tank being routed through said second fluid
flow control valve, said second fluid control valve being

controlled by said first withdrawal signal, thereby:

(1) assuring constant pressure of said processing
fluids;

(ii) assuring consistent supply of said processing
fluids;

(1id) negating effects of random pressure and/or flow

variations in supplying said processing fluids;
(iv) negating effects of outside influences in supplying
said processing fluids; and
(v) negating effects of a sudden surge in demand for
processing fluids; and
providing an overflow relieve basin into which said fluid
being routed through said overflow control valve is deposited.
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(i) negating effects of random pressure and/or flow variations in supplying
said processing fluids; (iv) negating effects of outside influences in supplying
said processing fluids; and (v) negating effects of a sudden surge in demand
for processing fluids; and providing an overflow relieve basin into which said
fluid being routed through said overflow control valve is deposited. 16 9. The
method of claim 8 wherein said overflow relieve basin comprises an overflow

9 relieve hasindiais £xi 1ecated afyaehydraulically lowdpointonithia said;e basin
overflow relieve basin, fluid being released from said overflow relieve basin
cdhnergbsaid roverftavy Ielievediasin draia exit ofisaidrovexflaw relievedensin a
10. The method of claim 9 wherein said fluid released through said overflow
hyeleuelbasin dyainexitod satd eMerflow rekeve dasintheing reutedte affisdn, fluid
reclaim station for reuse of said released fluid. 11. The method of claim 1
banihereinesaid Haid dussflow aeférenee tever in-sdidgprocéssingtarikristlg said
highest level within said processing tank that said processing fluids can rise
ovesditoprocessimgetabksin drain exit of said overflow relieve basin.

10. The method of claim 9 wherein said fluid released through
said overflow relieve basin drain exit of said overflow relieve
basin being routed to a fluid reclaim station for reuse of said

released fluid.

11. The method of claim 1 wherein said fluid overflow reference
level in said processing tank is the highest level within said
processing tank that said processing fluids can rise in said

processing tank.

12. The method of claim 1 wherein said providing a means for
detecting said first withdrawal of said processing fluids from
said processing tank is providing a proximity detector that is
mounted in close physical proximity to where said first
withdrawal of said processing fluids from said processing tank is

routed.
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12. The method of claim 1 wherein said providing a means for detecting said
first withdrawal of said processing fluids from said processing tank is
providing a proximity detector that is mounted in close physical proximity to
where said first withdrawal of said processing fluids from said processing

1 3ankrise rewted o7 43. The method et elaim lswherehr saidprayidingna meansor
for activating said means for second withdrawal of said processing fluids

a drony said-prosessing éankscamprises: sleteclingrsaid fiest withdsawal fsaitkssing
processing fluids from said processing tank, providing a first withdrawal

f Bignad, andicopneeting said disstiwithdrawaksigpaliteesaid second fluid
control valve, activating said means for second withdrawal of said
processing fluids from said processing tank, thereby: (i) assuring constant
pressure of said processing fluids; (ii) assuring consistent supply of said
processirg fluids; §ii) dedatingteffect$ of randbdno pressiuce and/oe ewng fluids
variations in supplying said processing fluids;

from said processing tank, providing a first withdrawal signal;

and
connecting said first withdrawal signal to said second fluid
control wvalve, activating said means for second withdrawal of

said processing fluids from said processing tank, thereby:

(i) assuring constant pressure of said processing
fluids;

(1ii) assuring consistent supply of said processing
fluids;

(1i1) negating effects of random pressure and/or flow
variations in supplying said processing fluids;

(iv) negating effects of outside influences in supplying
said processing fluids; and

(v) negating effects of a sudden surge in demand for

processing fluids.

14. The method of claim 1 with the addition of providing a means

for recirculating said processing fluids, conserving processing
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(iv) negating effects of outside influences in supplying said processing fluids;
and (v) negating effects of a sudden surge in demand for processing fluids.
14. The method of claim 1 with the addition of providing a means for
recirculating said processing fluids, conserving processing 18 fluids, said

£ THeans, cyapesing fluid eompulsioncapabilities insgued i said-gdaged l0ope s
circulation processing stream. 15. The method of claim 1 with the addition of

ipseviding a Mmeansifor remeringdBputities from saifl preeessirg flyidst ream.
rejuvenating said processing fluids, said means comprising a fluid strainer.
16. The method of claim 1 with the addition of providing a means for
supplying at least one chemical reactant to said processing fluids for reacting

1 withratdeast-ongioiosaid Waterslinwadditionho providinga meaps toriding a
withdrawing at least one chemical reactant from said processing fluids,

meejuyefiating saidvprogessing fluids: saitt-chemicabreactart agents inferacting
with said at least one wafer for purposes of wafer processing, said means

r égrusupplying sarkkatdeastcareschiemical reattant saigmertimg saidmprising a
point-of-use wet processing capabilities.

fluid strainer.

16. The method of claim 1 with the addition of providing a means
for supplying at least one chemical reactant to said processing
fluids for reacting with at least one of said wafers in addition
to providing a means for withdrawing at least one chemical
reactant from said processing fluids, rejuvenating said
processing fluids, said chemical reactant agents interacting with
said at least one wafer for purposes of wafer processing, said
means for supplying said at least one chemical reactant

augmenting said point-of-use wet processing capabilities.

17. The method of claim 16 wherein said providing a means for
supply and withdrawal of chemical reactant to said processing
fluids comprises providing reactant supply means, further
comprises providing means for providing metered amounts of

reactant to said processing fluids.
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17. The method of claim 16 wherein said providing a means for supply and
withdrawal of chemical reactant to said processing fluids comprises
providing reactant supply means, further comprises providing means for
providing metered amounts of reactant to said processing fluids. 19 18. The

1 gnethpd of elaimdl Hincludingnproviding agneans forosupplyigg Linsing-fluid o -
combined with chemical reactant to said closed loop circulation processing

s$Hieam inadditien oy pravidingdsixiicheans for mixing said chemiiealnt to said
reactant and said rinsing fluid prior to passing said mixed chemical reactant

c Bhigle Saitlabsing fidid Ta satchmeans derssupplying akleash ona dluidi ¢a sais
processing tank. 19. The method of claim 1 wherein said closed loop

petrctlaiion progessingsieanteamprisesi prewdimgansatiptesfluid ¢esersairs;and said
providing means for differential pressure measurements between points

r Wwithim gaifilclasedblodprcirculation pracessingl streamt providingarheans farant and
circulating said processing fluids from at least one of said multiple fluid

saesevoms intg said:dldsed leap dirculatien processimglstieam;at least one fluid

to saild processing tank.

19. The method of claim 1 wherein said closed loop circulation
processing stream comprises:

providing multiple fluid reservoirs;

providing means for differential pressure measurements
between points within said closed loop circulation processing
stream;

providing means for circulating said processing fluids from
at least one of said multiple fluid reservoirs into said closed
loop circulation processing stream;

providing means for circulating said processing fluids from
said closed loop circulation processing stream into at least one
of said multiple fluid reservoirs; and

providing means for circulating said processing fluids

between said multiple fluid reservoirs.
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providing means for circulating said processing fluids from said closed loop
circulation processing stream into at least one of said multiple fluid
reservoirs; and providing means for circulating said processing fluids
between said multiple fluid reservoirs. 20 20. The method of claim 9 with

2 @dditionally: preyiding neansifos agitatingsid peacessmgdiuids atialdeastans for
one point in said closed loop circulation processing stream. 21. The method

a®f elaimnywiih addiienally providingumeansef gentiruguslyyrecyglinihsaidn said
processing fluids through said closed loop circulation processing stream. 22.

c Iheamethosiofclainn 1 shesainsaid pracessingtaskfar positioning said at
least one wafer in a closed loop circulation processing stream comprises at
least one magazine for positioning and supporting said at least one
semiconductor wafer, said wafers being mounted in said magazine with their

2 majohsurfecesoparafielc i said predessirgisttedmnsaid at feast oferwatecans of
being removed from said processing tank after completion of processing of

ccaidi rat teast pneavafel thegeina2d processing fluids through said closed

loop circulation processing stream.

22. The method of claim 1 wherein said processing tank for
positioning said at least one wafer in a closed loop circulation
processing stream comprises at least one magazine for positioning
and supporting said at least one semiconductor wafer, said wafers
being mounted in said magazine with their major surfaces parallel
to said processing stream, said at least one wafer being removed
from said processing tank after completion of processing of said

at least one wafer therein.
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