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 chemicatok @sdsMOreroftemrthecase 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,
(Whiclr issfrelguentlyrusedfor purpases of rinsing surfaces that have been
processed in order to remove remnants of chemicals that have been used
duringttke jpnotessingn of alsensconductbreslrstrate.dh joveparing. a themidcal 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



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

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

Méturation: ofsakoutOOvseepnds - Ehis datterr exampleiigdndicatedrat dhisdine tpplied
indicate that precise control of the proportion and the dilution consistency are
t dmpoHapbtodhe suceess-ofia chamiaah procass anshareipait effa HruMberefins the

control parameters that apply to this process. In providing or preparing
cchemicalsoltions in fuwhiormhtor dhe peecessingdfsemicanducionhdeviees, i s
these solutions and their derivatives are frequently passed through a fluid
r glistriilbbetion systemme Adftuyid distributioncsystém typicaltyl wonsists of aitubiddar is
arrangement where the total distribution system potentially contains a large
t ywindzelr lof branctrestampoiptsooktdivisignesuchmihat the fuids sahdseigropidedsure
at the desired points of use of the fluids. It is clear that a fluid distribution
usystena car tivereforebelvery tohmpiex; whiclk arakesithe rquirememtofe 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



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

dafdertorgstare theyfluids te aparigingl sppditian fakfether geusgnThis
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 fof spegificpracessinghstepsathisastivityas yet addsafter
further complexity to the requirement that the correct proportion and the
tlcorrgepeansistenay of thehifuids miuss braeonteelledaingtlipairts initke fluidated in
distribution system. Prior Art devices and methods that are to assure fluid
owoasistencysare dypicalheappliedat the paintafuser(POWodhis: inethéd of further
control is, in many respects, an "after the fact" method of control in that the
rRQY validatiormetieass ohly o bsenwiesa flumdconsisigrey atfthequointavingreol .
the fluid is applied rather than at frequent validation points that are
F strategicdilytplaeet withie thiehloopiorthd systeny tHat providey tHeefluids.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



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 relatively heavy duty method of
use and are therefore prone to require frequent replacement and/or frequent

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

r da@nufactarisghenvirorment 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 (Rahetalgdrehossoa 2estage oElineacitddanixinggsetupid flow
with tanks. SUMMARY OF THE INVENTION A principle objective of the

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

s danotlercoljéctiverefith€ antentiongs 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 fluihdistiibution systensenabling consistant fluid distribgtigR Ji e a method
semiconductor processing environment that is independent on outside

anfluaneces hatarerexerted anrthe fluigh distrilitions systemd Asstillifoithebn in a
objective of the invention is to provide a method and apparatus that negates
s anyeftettsoba syddere 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 fronmthenPQbltis robiteddhifcugh tife flewdoeteprBwesure
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



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

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

are Hyidcantaisendram where dhe ifiid tsodnaingsl intea fluidrestaimnessel:id
via a basin conduit. This occurrence of the overflow (the fluid running from
t e weperftow basitodhe dlbiditeciainmoressel)is detectediby a semsarithied is
sensor activates an overflow relieve valve that is mounted in the bottom of
alhewentairercThe ovedlovoralieve evralve iscapenedand diars 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
ORRAWINGS® 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 eguntainenrtisthe 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 theseentaingn 10v<kbiisdhe everlow hasindbatis pasiefdhatus 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 1is
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 380 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 iy vessel 19gthefluid {ncantainer 49 mustbekept, 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 battam exiiof (pou)
the container 10, and 40 is an exit from the fluid container 10 that is used to
refpoviesexggessavater frompthe;tank 10puben:this tankds MPL I8 o 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 i1s 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 fluidfow rate sfor instanee, 420Q igHminue ~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 contaideratpuiadbe overflovnbasinwexitt3doand draksftom
the overflow basin 16 to a fluid reclaim location (not shown in Fig. 1) via
dreonduit 22. Imdoingsos 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 assuredhabthedpeelrafythe fiuidthatis
contained in container 10 does not exceed this limit 30. It can be argued that

othe overflonslasin ik and of ritself assuresthat thesfluid hevet does nohexesethiner
the level 30 since any time that the fluid would exceed this limit the fluid is

1 @raipeddrpin 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 emandifogthe 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 afitbe teviel of theffluid ecordained iand
vessel 10 (caused by sudden changes in the demand for the fluid) may
ampoterdially catseé ke fluiddn tontainerhE( tol exceed trealimit tévet 30he level of
because the spill-over into the overflow basin 16 cannot by itself compensate
tHer thewsuddehandi dramatie fluetdation 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

10



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 B tne

are detected, the valve 14 prevents these changes to take effect by
ovempying excess fldidbiseughytherbeitom of the container. Hlids 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 beenwestrbed and iitustrateds avitheeferenceo take
to specific illustrative embodiments thereof, it is not intended that the
e frfventionsberkmited. taythesediiustiative @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.

11



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 a processing tank for
positioning said wafers in a closed loop circulation processing stream having

wiad teast ope spaibtof-yse wherein processing fluids may sequentially flow
past said wafers, said processing tank being hydraulically full with

1 pracessingtuids whestsaid precassing fiids Bewqast saidowafersers,
providing a means for supplying at least one fluid to said processing tank for

céemovingnepntaminants from said wafers, said means of supplying
containing a first fluid flow control valve; providing a means for first

withdsawealiofisaid pracessings fluidsfeamk saiskprocessing tank; pseMidingefers in a
means for second withdrawal of said processing fluids from said processing
c lanik daidb meansof seeand withdraveal scomprsing ansécondfiuid floweast one
control valve; providing an fluid overflow reference level; providing a means
pdomdetec€ting saidfrstanithdramatebing fluids may sequentially flow past
said wafers, said processing tank being hydraulically full with
processing fluids when said processing fluids flow past said
wafers;
providing a means for supplying at least one fluid to said
processing tank for removing contaminants from said wafers, said
means of supplying containing a first fluid flow control valve;
providing a means for first withdrawal of said processing
fluids from said processing tank;
providing a means for second withdrawal of said processing
fluids from said processing tank, said means of second withdrawal
comprising a second fluid flow control valve;
providing an fluid overflow reference level;
providing a means for detecting said first withdrawal of
said processing fluids from said processing tank, providing a
first withdrawal signal; and

providing a means for activating said means for second

withdrawal of said processing fluids from said processing tank.

12



said processing fluids from said processing tank, providing a first withdrawal
signal; and providing a means for activating said means for second
withdrawal of said processing fluids from said processing tank. 12 2. The
method of claim 1 wherein said point-of-use is a point of said closed loop

2 Cirgulatinn Precessing-gteaam at wiieh: processing fuids ase present and thatint of
is part of said closed loop circulation processing stream. 3. The method of

s &laimcl.anhereinbsaid previdingta meapsdoe supplying atdeastenefuidio
said processing tank comprises said first fluid flow control valve, fluid
pprevded fiont saiddpoint-of-pse enters satl finsk HuidSlovwseanted vedvied fluitb sed
that exits said first flow control valve enters into said processing tank at a
1 dwydravlically elevatedoardhigh poing of the processing tank. 4. The method of
claim 1 wherein said method further comprises a patrticle filter means which
effectively removes particles from said processing fluid, said particle filter
means being located between said means for supplying at least one fluid to
3 saithprovessing tarfk ahd saidlproebssing tarda 51 Theanethodofalaipebs for
wherein said providing a means for first
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.

4. The method of claim 1 wherein said method further comprises a
particle filter means which effectively removes particles from
said processing fluid, said particle filter means being located
between said means for supplying at least one fluid

to said processing tank and said processing tank.

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:

13



withdrawal of said processing fluids from said processing tank comprises an
overflow basin. 6. The method of claim 5 wherein said overflow basin
comprises: 13 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 jpeintaqualssaid fluid averflow referencedevelafisaid said
processing tank; and an overflow basin drain exit located at a hydraulically
piew cReINhyithiarsajd 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 saidheverflow hasiris reuted toya flaidrecisdm istatiomfost
reuse of said released fluid. 8. The method of claim 1 wherein said providing
hgdmneans ferl secanchwithdraial ofi saislpracessing fluidstdrampsaics said fluid
processing tank comprises: providing an opening at a hydraulically low point
ove sdito pracessingrtank,ffuid tan Heselehseddrem saidyprocersing ank
through said low hydraulic point in said processing tank; providing a second
fluid #ow coatrollvatvéasaic fldidethat 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 is routed to a fluid reclaim station for

reuse of said released fluid.

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 opening at a hydraulically low point in said
processing tank, fluid can be released from said processing tank
through said low hydraulic point in said processing tank;

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

control wvalve; and

14



is released through said opening at said low hydraulic point of said
processing tank is routed through said second fluid flow control valve; and
14 providing an overflow relieve basin into which said fluid that is routed
through said overflow control valve is deposited. 9. The method of claim 8

wherginsaid overflow elieve basin- somprises apqverfiow relieverbasind fiuid
drain exit that is located at a hydraulically low point within said overflow

t Heltevesbasin torughrwhigh fluid ean berreleased fionr saidvevertiow selieMeosited.
basin. 10. The method of claim 9 wherein said fluid that is released from said
overflow relieve basin is routed to a fluid reclaim station for reuse of said
released fluid. 11. The method of claim 1 wherein said fluid overflow

9 referrence: teved i said proeessing tankiia the highestlevebwithialseid e basin
processing tank that said processing fluids can rise in said processing tank.

cdi2o Fheametiodof ctdinoly wheteinwaidbprovidindg aimeans fortdetecting $aidated at
first withdrawal of said processing fluids from said processing tank is

a prgvidiengla proximity detgetanthatvist mountedin closer physicalproximityitos in
where said first

through which fluid can be released from said overflow relieve

basin.

10. The method of claim 9 wherein said fluid that is released
from said overflow relieve basin is 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.

15



withdrawal of said processing fluids from said processing tank is routed. 15
13. The method of claim 1 wherein said providing a means for activating said
means for second withdrawal of said processing fluids from said processing
tank is connecting said first withdrawal signal provided by detecting said first
withdrawal of said processing fluids from said processing tank to said
second fluid control valve, activating said means for second withdrawal of

1 saidrpocassing dluids framisaid pracessing tapk dl4 ddheimethpdot@ains 1for
with the addition of providing a means for recirculating said processing fluids,

a €onsamvingypracessing athuids.ckb. sheomethod:olctain 1 with theiaddiioteksing
providing a means for removing impurities from said processing fluids,

f rejuvendtingnsaid progessirg uids. 1enkhei methodheialaimy 1awithithei rst
addition of providing a means for supplying at least one chemical reagent to

w saidiprocessiad oftuids forcreadting withdd teast one of sadd Waters ivadditioawal of
to providing a means for withdrawing at least one chemical reagent from said

s processingefwdsorefuvenating said pracdssingciiids.ng tank to said second

fluid control wvalve, activating said means for second withdrawal

of said processing fluids from said processing tank.

14. The method of claim 1 with the addition of providing a means
for recirculating said processing fluids, conserving processing

fluids.

15. The method of claim 1 with the addition of providing a
means for removing impurities from said processing fluids,

rejuvenating said processing fluids.

16. The method of claim 1 with the addition of providing a means
for supplying at least one chemical reagent 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
reagent from said processing fluids, rejuvenating said processing

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

1'methed ahstaimdl tinckiding.proyiding adnears.fiof suRRNIAYKRSNGEds for
combined with chemical reagent to said closed loop circulation processing

sgtieam iradditiemto- previding g eans éergaixing saidchemiedlcessing
reagent and said rinsing fluid prior to passing said mixed chemical reagent

£ andd saiddmysings Buidde saidimeans dersupplyng at least ene fluid te said
processing tank. 19. The method of claim 1 wherein said closed loop

ceirpulatien processing streammeomprises provitling nudtiple dkichresentairse £
providing for differential pressure measurements, providing for circulating

rsaitbprocessing fllidsrivamsat ieast theiafsaid multiple fluid reservoirs into
said closed loop circulation processing stream, providing for circulating said
processing fluids from said closed loop circulation processing stream into at
least one of said multiple fluid reservoirs, providing for circulating said

1 prodessingefilidbetween auitiplé fluid-luding providing a means for

supplying rinsing fluid combined with chemical reagent to said

closed loop circulation processing stream in addition to

providing mixing means for mixing said chemical reagent and said

rinsing fluid prior to passing said mixed chemical reagent and

said rinsing fluid to said means for supplying at least one fluid

to said processing tank.

19. The method of claim 1 wherein said closed loop circulation
processing stream comprises providing multiple fluid reservoirs,
providing for differential pressure measurements, providing for
circulating said processing fluids from at least one of said
multiple fluid reservoirs into said closed loop circulation
processing stream, providing for circulating said processing
fluids from said closed loop circulation processing stream into
at least one of said multiple fluid reservoirs, providing for
circulating said processing fluid between multiple fluid

reservoirs.
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reservoirs. 17 20. The method of claim 9 with additionally providing means for
agitating said processing fluids at at least one point in said closed loop
circulation processing stream. 21. The method of claim 1 with additionally
providing means of continuously recycling said processing fluids through
said closed loop circulation processing stream. 22. The method of claim 1
wherein said processing tank for positioning said wafers in a closed loop

2 Circulalionprocessig stream comprisesatleasbone Magazneif@ing means for
positioning and supporting at least one semiconductor wafer said wafers

adpeting: meunied dn saidldvagazige mithitheiraajer sudacas paalleldonsaidn said
processing stream. 18

closed loop circulation processing stream.

21. The method of claim 1 with additionally providing means of
continuously recycling said processing fluids through said closed

loop circulation processing stream.

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

said processing stream.
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