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oulput may be used to add one or more component.



a sem conductor wafer to a carrier via a nounting pad, and to pollsh t he
exposed surface of the wafer by bringing it, into contact TwWyng 290 Bol i shi ng
pad. Theo ¢drefani cal abrasi on between the mafer surface-.and the 30
polishing pad results. in planarization of the wafer surface. 1 June 2005
WD 02/053273 2 To aid in the planarization of the wafer surface and to
transport di sengaged wafer particles fromthe wafer surface, a slurry is

i ntroduced between the wafer surface 5 and the polishing pad. Slurries
typically include abrasive particles and a nmediumin which the abrasive
particles are suspended. In addition, oxidizing agents are often bl ended
with the slurry either at the point of use or on-site as per custoner
specifications. 10 Surfactants can al so be added to the slurry to enhance
the wettability of the surface being polished and reduce vibrations during
pl anari zation. The chem cal conponents of the slurry react with the wafer
surface, thereby nmaking the wafer nore easily polishable. 15 One common
use of these techniques is the plug formation process. In this process, .
after depositing a dielectric |layer on the sem conductor surface, contact
hol es are forned||1tr%%d|electr|c | ayer 2¥ 20 phot ol i t hography and et ching

processes. A netal PR PLENDINFer to fill the
hol es and to AND DISTRIBUTING A SLURRY SOLUTION

10 ' BACKGROUND OF THE INVENTION

1. Field of_the Invention

. The present invention relates to a process for
blendlng and distributing a slurry solution to. a point of
15 use In a semiconductor processing facility. The
invention also relates to a system and process for
producing and distributing suspensions and- slurries,
particularly abrasive .siurries employed . .in the
electronics industry.. '
20 |
2. Description of‘Related Art

In the- semiconductor manufacturlng - industry,
chemical mechanical polishing or- planarization (CMP)} is
used to plgnar;ze. the surface of a semiconductor

25 substrate. Typically, the CMP process invglvesnattaching
a Semiconductorrwafer Lo a carrier via a mounting pad,
and to- polish the exposed surface of .the wafer by
bring;ng it. into contact with a polishing pad. The
mechanical abrasion .between. the wafer ,surfacé;vand, the

30 . rpolishing:,gad results. in planarization .of the. wafer

surface,



forman overlying |l ayer of the netal. The CWVP process is next perforned
until the metal over the dielectric layer is renoved, |eaviid§ne@9¥ plugs
i n the NEPa/HO5233 There are several problens associated with the m xi ng and
handling of slurries. For exanple, while deionized water is generally
avai l abl e in sem conductor manufacturing environnents, the other slurry
conponents 30 are generally hazardous chem cals which nust be carefully

handl ed, m xed and delivered to the process tool. In addition, these

slurries are coll oi dal

use. Further, typhcakhy inSliyd I;ﬂ%ﬂa@/lezaacﬂdﬂné@dtﬁg%%féff Su?‘ffég

m xed. Slurry delivery and m xing systens have been \
the slurry £E8 mBRRFRQF%lﬂéséﬂgageﬁammﬁﬂxupﬁm@qﬁkﬁa fﬁmmexdmplwaﬁbrsuch a

systemis

wherein a slurry concentrat and o

ropose

disekesed,i By ly-p Qt?H%rggucéd48ét§%%ntgh%a 0§50, Sle , &

wher e’they ané nthked polfisiing 1@a§lﬂr)/SWuxﬂues deypveabﬂyt01hbéude

rocessin h X|n can occur only when
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the tool

is 1n oper
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use or on-site as per  customer specifications.
Surfactants can also be added to the slurry to enhance
the wettability of the surface being polished and reduce

vibrations during planarization. The chemical components

of the slurry zreact with the wafer surface, thereby .

making the wafer wore easily polishable.

One common use of  these technigues is the plug
formation process. In this process, after'depositing a
dielectric layer on the semiconductor surface, contact
holes are formed in the dielectric layer by
photolithography and etching processes. A metal is then
blanket deposited on the wafer to fill the holes and to
form an overlying layer of the metal. The CMP process is
next performed until the metal over the dielectric layer

is removéd,-leaving metal plugs in the holes.

‘There are several problems associated with the
mixing and handling of slurries. For example, while

deionized water is generally available in semiconductor

‘manufacturing environments, the other slurry components

are generally hazardous chemicals which must be carefully
handléd, mixed and delivered to the process tool. In
addition, these slurries are colloidal suspensions which

mast remain  homogeneous after mixing and during

suspensi ons whi ch nust remain honbgeneous after
m xi ng and during 1 June 2005 WO 02/053273 3 distribution to the pplnt of

nt are nto a m X1 ng cehanber

K]



mechani cal planarization tool. The slurry conponents are blended until a
desired pH is obtained. However, upon delivery to the proced®se®§0fool, the
sol uti orwiom2me32720 necessarily honngeneous or of the desired concentration
for the particular application. To nget the requirenents of the

sem conductor processing industry and to overcone the di sadvantages of 25
the related art, it is an object of the present invention to provide a
novel , integrated systemfor onsite blending and distribution of an oxide
abrasive slunr¥ solution. It is another object of the invention to provide |
the 30 sluff§tEdbutien denstieuep@into of bPéﬁdlnngxﬁheBase@YDhcahbyght

and/ or opti y egt h e punmp filling

By wel ght. 5 anecaoBa eud bouEss, ST Tt E ek PRERLC AT |
invention to nonitor and adjust the concentration of the conponents
forming the sl ugiysol Uy &y EAaaNGhianObi g6l ghat he Jywention to
supply a honogeneous®slurry sol'ution to a number processi ng
regar dl ess proppeeferin hethiate m@eopeﬁarmgn it msmyﬁtcnnomhaﬁ obpeca of

the inventi ti ly suppl LDragcessi t ool s | e

si nul taneou@?yh??)?'r}rgfaﬁg a%q%{:abseq%gnté/sﬁmtﬁr I u?ucgﬁ %055’3 ﬂ'ppﬁ ed to |

t he processdtiankoaad timer@éf$ omPadelrite Npro@esﬁ]?ngztsoottcs. Danielson et |
l

al, wherein a slurry concentrate and oxidant are pumped

into a mixing chamber where they are mixed to form a
10 slurry which 1is delivered to the processing tool. In
this system, the mixing of slurry can occur only when the

tool is 1n operation.

Another slurry wmixing system is disclosed in U.S.
15 Patent No. 5,478,435 to Murphy et al, in which slurries
c-are pumped directly onte a polishing pad of a chemical
-mechanical planarization tocl. The slurry components are
blended until a desired pH is obtained. However, upon
delivery to the processing tool, the solution is not
20 - necessarily homogenecus or of the desired concentration:

for the particular application.

To meet the requirements of the semiconductor

processing industry and to overcome the disadvantages of

25 the related art, it is an object of the present invention
to provide_a novel, integrated system for onsite blending

.. and distribution of an oxide abrasive slurry solution.

It is another object of the invention to provide the
30 slurry solution constituents to a blending tank based on
weight and/or optionally by injection, or together with

. the metering pump filling by weight.



15 It is another object of the invention to provide a facile manner of
accessing different parts of the system to clean or repair TtHee?¥i | e
mnimziwg odessyii ne. Qther objects and aspects of the present invention
20, will becone apparent to one of ondinary skill in the art upon review
of the specification, drawings and clainms appended hereto. SUMVARY OF THE -
I NVENTI ON 25 I n accordance with the present invention, an innovative
process and system for blending and distributing oxide abrasive slurry
solutions is provided. The invention finds particular applicability in the
sem conduct or nmaAbf det ur i Agrikhdustabyjeathev£i hhehamvealt i3t stod utibahsogf

desired for atj o a e on- site,,.wth the resulting.solution
bei ng i nt rog}l}lge(f{&g%?%cﬁq% i%?lgg%ﬁég%};l%r@ seﬁ]il%oﬁ(ﬁﬂﬁod}erﬁﬁ)cg§§ﬂﬁﬁgt ools °
for chenm cakthaeshanrgakopatiishi.ng. | June 2005 5 According to a first
aspect, the present invention provides a process for blending and
distributing a slurry solution to a point of use in a sem conduct or
processing facility,is canpthsirn@bisampl yfnghat iwasitsohi ESt Afgh®B, sgcond
conponent tﬁ a mx tank iegggn%%g!l , adding each said conponent until a
coarse wei ghP™SET B8Rt FsU¥BAC T, 50n at RSl ofai BregsFgéngoi nt ,

sai d conponeadlssrefhoddskoogeivhkeheandhbyr bher iaddpd ruita opul sed injection
until a fine weight set point is attained, thereafter blending the
conmponents into slurry solution and conveying said slurry

It 1is vyet another object of the invention to

10 continuously supply the processing tools = while
simultaneocusly formulating a subsequent slurry solution

to be supplied to the process tank and therefrom to the

processing tools.

15 It is another object of the invention to provide a

‘facile manner of accessing different parts of the system

- to clean or repair them while minimizing down time.

Other objects and aspects of the present invention
20. will become - apparent to one of ordinary skill ‘in the art
upon review of the specification, draWings and claims

appended hereto.

SUMMARY OF THE INVENTION

25 ~ In @ accordance with the present invention, an
- innovative process and system - for blending and -

distributing oxide abrasive slurry solutibns-iS'provided.

The invention finds particular applicability in the

semiconductor manufacturing industry, wherein chemical

30 - solutions of desired formulations can be generated on-

' site, 'with the resulting' solution being introduced

directly into one or more semiconductor ‘processing tools

for chemical mechanical polishing.



solution to a process tank and henceforth to the point of use.

Accordi ng

to a second aspect, the present invention provides a systenitare 2088ndi ng
and distributing a slurry solution to a point of use in a sem conductor
facility, conprising: a mx tank wherein at least a first and second
conponent are added sequentially, until each conponent reaches a coarse
wei ght set point, said conponent is | |l owed to settle and further added
via pulsed injection wuntil a fine weight set point is attained; a stirrer

for blending said at least first and second conmponent into a solution; and

a process tan : ieving sajd solution and  distributing it to the
poi nt of use.%%%%Eﬁggggggna%?“@%?EE“BE@@%WPTP@N“@FaFﬂE”Dﬁﬁ%ﬁﬂ@Eg¢%b obj ect s
and advarfi¥§esngfa sy isovent kon miidil of BRCANE saRRAIBARL: hiREAhLBERdRL! oW ng
det ai | ed d@gkdihdt i on  of the preferred enbodi ments thereof in connection
with the acconpanying drawings, in which: Fig: 1 is a schematic diagram of

an exempl ary shuplying endaroand (i girdduldeny systemi poageordange with the
invention 1.June 2005 WO 02/053273 6 Figs. 2A-2C are Pow char £8
i 11 ustrafi Ng a3 & SRAUT 5rlddes s2adi IHE TR HHEDs BESORb RO OFu i HE1 PREFERRED

a coarse weight set point is reached and, upon attaining
said coarse point, said -component is allowed to settle
and further added wvia pulsed injection until a fine
weight set point is attained, thereafter blending the
components into slurry solution and conveying said slurtry
solution to a process tank and henceforth to the point of

use.

According to a second aspect, the present invention provides a system for blending

and distributing a slurry solution to a point of use in a semiconductor facility, comprising:

a mix tank wherein at least a first and second
component are added sequentially, until each component:
reaches a coarse weight set point, said component is
allowed to settle and further added via pulsed injection
until a fine weight set point is attained;

a stirrer for blending said at 1least first and
second component into a solution; and

a process tank for receiving said solution and

distributing it to the point of use.



EMBODI MENTS OF THE I NVENTION Fig. 1 illustrates a schematic diagram of an

exenplary slurry blender and distribution system 10 connect éhetdf08 poi nt
of use in a sem conductor manufacturing facility. It should be clear that
the inventive concepts described below are in no way limted to the
preferred enbodi nent, and can readily be applied to other blender and

di stribution systemconfigurations sl5 and process schenes. The bl ender and
di stribution system 100 includes a m xing/blending tank 102, wherein
conponents making up the slurry are provided thereto via conduits 110, 112
and 114. The conponents are added sequentially in ambunts to 20 obtain a
predet erm ned sl urr yBRAEEQRESCBEPTIOte OF (1Y DRI INGS I n a preferred

enbodi nent , L OXI rasi.vg sl urr material is supplied froma_drum 168
t hr ough condﬁ??g f%@eéggﬁah§81§%¥%% EREPr atis pditied HWERGGOE™ h#idgst em by
slurry RAfPUR6apphsanhotfbmi nghentfakiiserhd Ndetidia & eadbagiptkank 102, the
slurry i< reghr to drum 168 via_.condujts 128, 130 and 132 to

i Nt i T hgﬁ%a?’gjﬁ sites’ aembs%"%h‘a%fa%ﬁ Hhgreoipnine Gamectiion | Wacht he
slurry Shersasdnggnysing rdrdwieys valivewhMehis cl osed and recircul ation
valve V, is opened. It will be readily recognized by those skilled in the
art that valves V. and V' as well as. the other valves and control devices

in the systd@hg.aut dmatd cathymOPeE a8 e8gPhmd oFUidARl G hO P! s13R 5ystem 1

June 20 . . )
B%ender and distribution system in accordance with the

invention



WD 02/ 053273 7 Wth reference to both Fig. 1 and Fig. 2A, the conponents
of the slurry solution are added in specific proportions tbJésa2088 at the -
desi r ed Wiourmg3snposi tion. 5 In doing so, each conponent, i s introduced
into the blending tank 102 sequential ly until the requisite anount of
each conponent has been added. Bl ending tank 102 is di sposed on a scale
134, which to allows neasurenent of the contents of the bl ending tank,

and thus the weight of each incom ng conponent. A suitable controller such
as a programmable logic controller (PLC), a m croprocessor type or other
known controller (not shown) adjusts and controls the anmount of 15 each
mat eri al providegigkn acgOrHdancegqH-aM t e e ry ; q?ﬁgi th

wei ght of the bl endi ng t%ﬁkﬂ%OZ%irséMneg%%tﬁed %}gél}e)'l'réuréq axf%‘?-{%@{ angni S
enpty. In tREEBREATYnBEEEREP-is present 20 in the blending tank 102, the
transfer punp 166 is activated and the contents are renoved therefrom
Alternatively, the slurry can be transferred through the systemand to a
poi nt2of use by enpl oPETAILZESS DRSCRIPTION rGF (IHE: RREFERRKED Of any ot her
inert gas. A 25 - ' pressurEMBUDIMENDSeOFdEHEVENYERYSORM | S described in

U S. Patent No. 4,390,126 to Bucholz et al and Patent Abstract of Japan,
Vol . 6 No..-127,Fig¢arch 30G,11i88}atks chaar echemheieby dine¥por abed by

ref erence igﬁéﬁgir entirft%. 30.. The . order of ad&ing_the conmponents in the
exenpl ary @ FRERE i ST PhEY sI PFSP9%Re hBFogeft peF sRiBaoRNd system

10 connected to a point of ‘use in a semiconductor

manufacturing facility. It should be clear that the
inventive concepts described below are in no way limited
to the preferred embodiment, and can readily be applied
to other blender and distribution system configurations -
15 and process schemes.
The blender and distribution system 100 includes a
‘mixing/blending tank 102, wherein components making up
the slurry are provided thereto via conduits 110, I12 and
114 The components are added sequentially -in‘amounts to
20 - obtain a predetermined slurry composition as described

below.

In a preferred embodiment, an oxide abrasive slurry

-material is supplied from a drum 168 through conduits 128

25 and 130 and is transported through the system by slurry
pump 126. When not being  introduced into the blending

_ tank 102, the slurry is recirculated to drum 168 via
conduits 128, 130 and 132 to maintain the material in a
suspended state. ‘While recirculating'- the slﬁrry

30, material, slurry inlet valve Vv, is.  closed and
recirculation valve V, is opened. - It will be readily
recognized by those skilled in the art that valves V, and

V:, as well as. the other valves and control devices in the
system, - automatically operated by a suitable control

35 . system.



finally the surfactant. Wen the scale or |evelsensors detect that the
m xing tank' is enpty, valve V, is closed and valve V. is bjimed®05The
slurry igwddgspby introduced 1 June 2005 WO 02/053273 8 into the bl ending
_ tank 102 via conduits 128 and 130. The preset weight entered in the
~ programmable logic controller directs the amount of material necessary to
be added. 5 After adding the slurry and hydrogen peroxide to the bl ending
tank 102, a third conponent, nanely a surfactant, is added to the bl ending
tank 102. The surfactant is contained in a surfactant tank 138, and is 10
i ntroduced into blending tank 102 via conduit 114. A back pressure
regul ator 136, djsposed in conduit 114, assists an injector 138 to dose
finite anounts o1 Bur¥ekRBRRCE ntt® t ROt eRdPng ¥ ard REGE -at 8. 136he
prevents ai eohybhbggst ot ravel stlikeydisoondyd 14 hagka bﬁﬁ"‘@@@ {Pec
. injection pulses and mai ntains the pressure between injector 3% and
. regul at or 1BECBEPPE SR FRLEl WPIEHstaht thehdesigre oy ofospe$ eiemt
di spersed wrhh I ff ect pu, | bst ant j sa 20,
i Il ustrat e\él\nlfln ?ﬁgﬁ% o%lvd)'di a%?g}rln o%éﬁp?gﬁe‘;%, %%e i@%%%%g%? igﬁtl:(l?lt r%@%ced
into the bl BRENAFNE ahRIKN 02, weagiead igvitlyl vmtddarde iee@htsblet aodwmtin the
bl ending tgpkal0R8 &émﬁgﬁﬁﬁgdhaghﬁgeéhEﬁdQS[nt is reached, the material is
t

allowed to settle for a predetermned anoun

Blending tank 102 is disposed on a scale 134, which
10 allows measurement of the contents of the blending tank,

“and thus the weight of each incoming component. A

suitable :controller such as a programmable logic

! controller (PLC), a. microprocessor type or other known

i controller (not shown) adjusts and controls the amount of
15 . . each material provided.

In accordance- with the exemplary embodiment, the

weight of the blending tank 102 is measured to ensure

_ that the tank is empty. 1In the event material is present

20 in the blending tank 102, the transfer pump 166 is

activated: and the <c¢ontents are removed therefrom.

Alternatively, the slurry can be transferred through the

~'system. and to a point of use by employing pressurized

.~ultra-pure nitrogen or any other inert gas. A

25 - “:pressurized nitrogen delivery system is described in U.S.

Patent No. 4,390,126 to Bucholz et al and Patent Abstract

of Japan, Vel. 6 No.: 127, March 30, -1982, .which are

«'hereby incorporated by reference in their entirety.

30.. - The order of adding the components in the exemplary
~embodiment is .the slurry, the .hydr¢gen - peroxide and
.finally the surfactant. When the scale or .level rsensors

detect that the mixing tank is empty, valve V, is closed

and valve V, is opened. The slurry is thereby introduced




25 of tinme, and injected therein. The injection is controlled by the
duration of valves being open or closed. The timers operat it dgne B0 al ves
depend oRolgAfssaRs ocess. For exanple, surfactant can be added by weight |

or by injection. As the desired weight of the slurry is 30 obtained, the
scale -is reset to a zero reading and the follow ng conmponent is added. O :
course, the subsequent conponents may sinply be added 'until the conbined
wei ght of the conponents is reached. 1 June 2005 WD 02/053273 9 A tinmer
can be enployed to ensure that the conponent adding process is working

‘properly. Thetbi bl iHHeRtidd taidrateter i fedarer & odoof ahismeshor suRpl yi ng
the conponent. In the event the conponent is not provided to 5 the m x
tank duri ngPFRESSpecEightper EBEEHEAt i Ml t Hdie sy Proarsowwtle fi Lpgticneout

(i.e., the sysitemmIeePireENGH M@ ATSE | a@@figﬁtﬁgcéggaigethﬁk@tOr
Is notified.. The operator may subsequently change the enpty uppl y drum
open the vaPdéedssociated with the 10 particul ar conponent drum or
otherwyise fix the problem wthin the system The alarmis then cleared and
the conponent added until the coarse set point is reached. Thereafter, the
conponent is al | 3fEgrt @dgdmng ehen sigrmheanm xhydnkgénr parpridet eonched

FerLo 2! o pTERREAal el g, | P SRS A, M a2
surfactant, is added to the blending tank 102. The
surfactant is contained ih a surfactant tank 138, and is

10 introduced into blending tank 102 via conduit  114. | A
back pressure regulator 136, disposed in conduit 114,
assists an injector 138 to dose finite amounts of

- surfactant into the blending tank. Regulator 136
prevents air bubbles to travel through conduit 114 in

15 between the injection pulses and maintains the pressure
between injector 138 and regulator 136 approximately
constant. Thus, the amount of surfactant dispensed with

each injection pulse is substantially the same.

20° - As illustrated in the flow diagram of Fig. 2B, the’
component is introduced into the blending tank and
- weighed until a coarse weight set point in the blending S
tank 102 is xreached. Once this point'is“reached, the o
material is allowed to settle fdr a predetermined amount
25 - of ' time," ‘and injected therein.  The injection 1is
controlled ' by the duration of wvalves being open or
closed. The timers operating: the valves depend on the
process. For example, surfactant can be added by weight
or by injection. As the desired weight of the.slurry is
30. .. obtained, the scale -is reset' to a zero reading and the
- following component is added. Of course, theé subsequent
components may gimply be added 'until the combined Weight

+.of the components is reached.



reference to the coarse weight set point, the tinmer is enployed to nonitor
the addition of the pul sed conponent. 20 In case the fine \ieduigt2088t poi nt
i's not rwaghmskaw thin a predeterm ned period of time the systemgoes to
~fill  timeout, wherein the operator s notified by an alarm that the
"conponent is not provided due to a malfunction in the system Accordingly,
the operator is afforded an 25 oppor-tunity to correct the problem and the
conponent is pulse-injected into the mx tank until the fine weight set
point is attained. Mx tank 102 includes a variable sensor tree as the 30
one described i naUtSmefppbhhchti emplogtedalt Nendfel @hai0the asshghashit o
L' Al r Liqui dg .and_incorporated herein b reference in its entirety. The
"sensors ar 8 Pt A3 eB PS5 SHet S YO HE T RIFFRTLY ow FBYeF1BETT dfmASh ioh in
the mx taak. prefddidrnanedl y.pediod edefidandingenspsri s sdppnesed; 1 gawe 2005
WO 02/ 053273 10 thereon for each high and | ow | evel sensor. These sensors
provi de a cORTPAGERE - path bhet ﬁgeé‘{}sgé'ﬁﬁ GPTRLENY A& &% REPFed Lo
mal fupctionche. envix at&ukt SNMMGYeche s Bfdd Xgdri Bat ey opemepOsind on)
whi | e addi ng one of 5 the conmponents. The solution_in blender/mx tank 102
is detectedYByEPhIHuRBart Hi ghiFMe@alt séhser (ther eBYSLEN gfe?®Hg an
alarm The phepden/ nhy tank-APeEat i QR di%acdedR elpsugpndaduntid the
problemis fixed and the alarmis cleared. 10

notified. The operator may subsequently change the empty

supply .drum, open the wvalve associated with the
10 particular component drum or otherwise fix the problem
within the system. The alarm is then cleared and the

component added until the coarse set point is reached.

Thereafter, the component is allowed to settle in

15 the mix tank for a predetermined period of time and the
- material 1is pulse-injected in the mix tank until a fine

- -weight set point is reached. BRs described above, with

. reference to the cocarse weight set point, the timer is
employed to monitor the addition of the pulsed component.

20 -In case the fine weight set point is not reached within a
predetermined period of time. the syst‘errf goes to fill
timeout; wherein the operator is notified by an alarm

that the. component is not provided due to a malfunction

in the system. Accordingly, the operator is afforded an

25 oppor-tunity to correct the problem and the component is
Ppulse-injected into the wmix tank until the fine weight

set _point is attained.

_ Mix- tank 102 includes a.varia'blé sensor tree as the
30 one described in U.S. Application Serial No. 09/168,607,
assigned to L‘Air Liquide, and incorporated herein by
- reference. in :its entirety. The 'sensors are placed to
detect the high and low level of formulation;-'in_ the mix

. tank. . Additionally, a . redundant sensor is disposed




Thereafter, as shown with reference to Fig. 2A,-if there is any residual
solution in blender/nmx tank 102 as detected by the | ow | eldiines2ddors, the.
sol uti onylpnedigcted to drain. It is assuned that the error causing 15 the
overfill of the tank has conprom sed,fhe solution wthin. After confirmng
that the tank is enpty, a new batch of oxide abrasive solution is prepared
in the manner 20 described above with reference to Fig. 2A, wherein

hydr ogen peroxi de and surfactant are added sequentially to. the abrasive
oxi de. Accordingly, the integrity of the followng batch is assured. The

slurry in pu:chee:ssant abkr léLchhs neght adned 1weriardll ankefsHf, Moi shdkized 25
ni trogen, ?égot her sturized.inert gas to prevent a caking

: phenonenon St i‘l’é"oé" yasFPEﬁénﬂﬁ%IH%rtofo pEBEe Y Itak 1n8caphi| e

not wi shi ngtherbe 1& Mg egrioeedry maalfhheulléh theogy, expl Qgﬁ@nt
phenonenon, _caki.n occur due to the aggl omeration o e partlcFes

suspended §6mf‘ﬁnghéf§ﬁ?}§8u§“sltdﬂq VR RODH Btk Hehsbe ueildhndr pas. ofin

ultraspure Bhbr@@&@o&bheénl|3HR§5§8guEQ69UQB 31 - Af QCC@E%ﬁJﬂbﬂgls
dei oni zed ter to _noisturize the The noi st uri zed: rogen

streamis sOB5eghERt 1KY 1 e IRFDB“C?W 0Xigds228vel eenveyed thepebyess
tank 118, seraggéeihgrBna Dl anket ﬁ‘@rbig&‘?déir,"’rf.{)\é ]-tg%{e'?p Hgé),gl)g%&eachl ng
a an

the requisite combi ned wei ght of the matertals in mx
provi ded tolwﬁ@dbaggiﬁnﬁuspended until the problem is fixed and the

alarm is cleared.
10
- Thereafter, as shown with reference to Fig. 2A, if
there is any residual solution in blender/mix tank 102 as
detected by the low level sensors, the solution is -
directed to drain. It is assumed that the error causing
15 ~the overfill -of the tank has compromised the solution.

within.

After confirming that the tank is empty, a new batch

of < oxide abrasive solution is prepared in the - manner

20 described above with reference to Fig. 2A, wherein
hydrogen peroxide and surfactant are added sequentially

to the abrasive oxide. Accordingly, the integrity of the
following batch is assured.  The slurry in process tank

118 -+ is- maintained wunder a blanket of moisturized

25.  :nitrogen, or any other moisturized inert gas to prevent g -
-caking phenomenon, where the slurry sticks to walls of
process tank 118. While not wishing to be limited to any
particular theory explaining this phenomenon, caking may

occur due to the agglomeration of the particles suspended

30 - in.the aqueous slurry solution as the solution dries.

‘An  ultra-pure nitrogen stream is passed through a
tank 176 containing deionized water to moisturize the

- gas.  The-moisturizedanitrogen gas stream is subseguently



| ogic controller,” the solution is blended via a helical or vortex stirrer
115 actuated by an air notor 140 or the like to arrive at t dned08bred
honogenewwss2aigh of certain concentration. 10 The m xed solution is
conveyed by a transfer punp 166 thrgugh conduits 116 to a process tank 118
based on the |level of solution in process tank 118. This tank is commonly
known in the industry as a "day tank." The 15 normally closed m x tank
transfer valve is opened and the solution is delivered to process tank
118. Alternatively, if the solution has been contam nated, or in any way
conpr om sedCByvexedr tal preteencéankt hel8 sobot ian te dedruveredlankdrtai n.

Accor di ngl yoEhe.2Q B I d mx tank transfer valve V. renains
cl osed andOYhe nogna?F€§%l%2%%Q%§bcess drain valve V, is opened in order

to convey the solution to drain. The,.concentration of the solution
B oes R, S, T R R DA et BR i1
from éondui matdsiahg riet umis tank x102nK aslOgrolideihitso mehserprdditam
o mx 1 ank 98 1050 TREMEER T CONRBRITH: 1-0n IEHHASE F4Pust diF Hidaiar  ain
t he desiredovatoetdy snjieeeirnglshaceaapedebiss anasirdestidbad hovaend June
2005 Vm)ozigégzngalgarrive at the desired homogeneous batch of
certain concentration.
10
The mixed solution is conveyed by a transfer pump
166 through conduits 116 to a process tank 118 based on
the level of solution in process tank 118. This tank is
commonly known .in the industry as a “day tank.” The
15 normally closed mix tank transfer valve is opened and the-
solution is delivered to process tank 118.
Alternatively, if the solution has been contaminated, or
in any way compromised by external influences, the
solution is delivered to drain. Accoerdingly, the
20 - normally closed mix tank transfer wvalve V., remains closed -
and the normally closed process drain valve V, is opened

in order to convey the solution to drain.

The ..concentration of the solution entering process
25 . tank 118. may be measured by  placing a concentration
- sensor 148 on conduit 116 or alternatively on conduit 146
-.which. branches froﬁ conduit 116 and returns to mix tank
102. In. this manner, the solution concentration is
measured, and simﬁltaneously récirculated back to mix tank

30 102, Therein, the concentration. can .be adjusted to-
attain the desired value by injecting the components, as

described‘aboyeﬁ



In the preferred enbodi ment, the concentration of hydrogen peroxide in the
oxi de abrasive slurry formulation is neasured by a concentt dune208ensor
148. Swwbableesgepncentrati on sensors include, for exanple, 5 el ectraodel ess
conductivity sensors enploying AC Togsoid coils for ionic solutions, such
as those containing hydrogen peroxide, and acoustic signature sensors for
non-ionic solutions. 10 The slurry solution is introduced into process tank
118 until the high | evel sensor detects the solution therein. Sensor
trees, such as the ones discussed with reference to mx tank 102, are
utilized with thénprihesypreafarredvhembodimketsensbes comodred-ami die dfr ee

detect the uti .0:t:ank 118. Fjg. 2C, .i.s a flow chart illustrating
t he proceduPéér?éghopeggfkgﬁhgf tﬁé prghgss/8§§dﬁanka 1§S1¥6 TREW&Vel of -
slurry sol ufpomuiattibe doy tmaakuired nopni tor ednbyntbatcaont rednssr baged on
t he readi ng.Qt sensors. The nornally closed process_output valve V, is
opened mhensﬁagggﬁgtrFE&FFBﬁrgéﬁggr ﬁﬁﬂggﬁﬂwwﬁn?gug%nabfeﬁ afidfepPd€ess '
~ punp. 5120 de3poseddddenst reamwuit vty 25ehbdreonyRysolhagsdwt irerrbhough a
conduit 172, .c¢ nnnﬁl¥ known to ihose skilled in the art as a W nkl eman

| oop. The gSfE?io °Fs TRBiFcuF Rt BHIPRSt heSBEBp 86 t hEOSSI nEOBEa1RdBnher e
part of thehgatogean perexaae, ofdndt aslet isd atsiifé__“[li_'ﬁatﬂl‘lé R sbelslr #ed- back
to process tank,118 30_through return valve V8. The hydrogen peroxide
conponent o?o?héogFEr?9luEﬁBnged in the preferred enbodi ment is known to

10 The slurry solution is introduced into process tank
118 until the high 1level sensor detects the solution
therein. Sensor trees, such as the ones discussed with
reference to mix tank 102, are utilized with the process -
tank, wherein the sensors mounted on the tree detect the

15 . ~solution in tank 118.

o Fig. 2C, .is a flow chart illustrating the procedure

for operation of the process/day tank 118.

20 The level of slurry solution in the day tank is
monitored by the controller based on the reading of the
sensors. The normally closed process output valve V, is
opened when the - distribution sensor (not shown) is

. enabled and process pump. 120 diSposed downstream of tank

25.: 118 conveys the solution through a conduit 172, commonly
known to those -skilled in the art as a Winkleman loop.
The solution is recirculated in the loop to the point of
use. where part of the  solution ‘is drawn' off at work

- stations 174 and returned: back to process -tank 118

30 - -through return valve V,.

The hydrogen peroxide component of ‘the- slurry
employed in the preferred embodiment is known to

decompose with time. Accordingly, a concentration sensor



deconpose with tinme. Accordingly, a concentration sensor 1 June 2005 WD
02/ 053273 13 156 may optionally be enployed in the W nkel nhduh®2@s o

noni t or “Qﬁ, peentration of this conponent in the slurry solution to
ensure that |s mai ntai ned within jspecification limts. 5 Back- pressure
“regul at or 154 mai ntains a desired pressure to recirculate the solution in
the Wnkelman | oop. Should the pressure rise to a | evel above the one set
by the operator, the formul ati on bypasses the 10 regulator and flows into
process tank 118 until the set pressure is arrived at. On the other hand,
shoul d t he IQMemmyenphimni&ﬂpmbéhem@ﬂbﬁ@&ﬁﬂn tRQUIaIWe 14k | Boo@diyst ed
until the deS|r sure Ie Qn th p i s achieved. Thus, the punp
may be adjugFEd 8F F%ﬁmqqgf fgtﬁﬁﬁh I|é§l%ﬂFQQEQQﬁ4% WyuhhedssRrry

di spl ayed. Isaluléogveniot henBugh | eviedt seqasor @l f wRGHLAR%ed hewigRi Mt ON
continues to be. upplled ﬁo day tank 118 until the redundant high | evel
sensor is réﬁ@ﬁé 1CAL1PRal 198t Boi nt analarmis sounded to notify the

oper atsor, who can acknow edge the alarmfromthe controller.

Si nul t aneously, the normally cl osed ?rocess drain valve V4 is opened to
del i ver the sol uPR6k tBrﬁﬁﬁPﬁe UptaulaeaEhi hgta Bainsaaesory cendiredn,
where the -pevekuet 25 SQ‘éEﬂr@i‘zlatehaéhéecﬁtgﬁgtP@ﬁ oW,f hepl gﬁfhﬁgﬁhan

r edundant sensor EProcess drain valve V, i1s closed and the slurry is
loop. hould the pressure rise to a level above the one

set by the operator, the formulation bypasses the
10 regulator and flows into process tank 118 until the set’
pressure- is arrived at. On the other hand, should the
pressure drop below the set ‘level, regulator 154 is
adjusted until the desired pressure level on the loop is -
achieved. Thus, the pump - may be adjusted or repaired.

15. Meanwhile, an alarm is sounded or displayed-

In the event the high level sensor malfunctions, the

solution continues to be..supplied to day tank 118 until

the redundant high level sensor is .reached. At that
20 point an .alarm is sounded to notify the operator, who can’
acknowledge the alarm - from the controller.

Simultanedusly, the normally closed process drain valve v,
is opened -to deliver the solution to drain. Upon
reaching..a satisfactory condition, where the -level of
25 solution v has receded below the high level :redundant
sensor, process drain valve V, is closed and the slurry is

continuously supplied to the process tool. :

As the slurry solution is drawn off, the amount of

30 slurry in the day tank decreases below the low level
sensor, at which point the blender/mix tank 102 is
activated by the - controller to begin forming and
supplying a new slurry solution batch. At this juncture,

the programmable _logib controller activateS“iﬁhe-:mixing



continuously supplied to the process tool. As the slurry solution is drawn
off, the -anbunt of 30 slurry in the day tank decreases bellcgunse Be0d ow

| evel %ﬁ?%l&in?} whi ch point the blender/m x tank 102 is activated by the
- controll'er,” 0 begin form ng and fupplying a new slurry sol ution batch.

At this juncture, the programuable ‘bgic controller activates the :mxing

1 June 2005 WO 02/053273 14 tank to begin adding the conponents supplied
to process/day tank 118, as described above. The slurry solution is
subsequent|ly supplied to 5 process/day tank 118 until the high | evel

sensor deteghgk t t feqt ank - been il e S | t hereto.
However, should tE§;515§?§ﬂgolﬂﬁ?ﬁﬁ§int%gy tgﬂﬁﬁgﬁghegecre&@%ﬁ%%iongothe
| evel of reBtAaRE/dew Fankl 1d8nsas, deggrabgdmadoviehe control ler is sounded-
to informthe 10 operator that the blender/m x tank is not providing the
requisite slurry. As a result, the operator is afforded the opportunity to
i nvestigate and Fketif$jurhg psobuemprn| nishesebestuehelyat elppiépdr edoand

transferred,}Qced c s, heen .cont.am nated or i ot _up to
speci fi cation $%r§{§%9p§% |cuq§?%é§% ?cg ?o%}%%héjﬂggge%%ns?ﬁnéegﬁﬁtﬁe
purged.. PrbbasstheahknklBas bemmtidddsy aropentiamgs t Heloernl Liieckosed

G ai ming, (R SBERE octdfa e o HERREr BRIBIY S carba v ntaBlontEd
wat er . decrease beyond the level of redundant low level sensor,
an alarm on the controller is sounded to inform the
10 operator that the blender/mix tank is not providing the
requisite slurry. As a result, the operator is afforded

the opportunity to investigate and rectify the problem.

In the event the batch prepared and transferred to

15 process tank 118 has been contaminated or is not up to
specification for the particular application, the process

tank: may . -be purged... . Process: tank 118: ig emptied by

: opening the normally closed process drain valve V, and the
batch solution is conveyed to drain. After draining, the

20 process tank 118 is preferably cleared with deionized:

water.

~Valve -V, is opened and deionized water is introduced

through = conduit ~ 160, 170 into process tank 118,
- 25 . preferably via-an omnidirectional spray head 162 to rinse -
~the inner surfaces of sides of the process tank 118.

When the deionized. water reaches the high level sensor,

the process pump 120 is turned on and process drain valve

Vi.is opened.  The wash water in the process tank is thus

30 . sent to drain-.-

- Optionally, ‘process valve V, may be dpened and the
detonized water allowed  to pass through the Winkleman

1oop 1725 ' thereby purging it. -~ After passing the water



Valve V, is opened and deionized water is introduced through conduit 160,
170 into process tank 118, 25 preferably via an omi direct itdnoe 2845 ay head
162 to rywasgekies i nner surfaces of sides of the process tank 118. Wen the
dei oni zed water reaches the high | evgl sensor, the process punp 120 is
turned on and process drain valve V, is opened. The wash water in the
process tank is thus 30 sent to drain. Optionally, process valve V, may be
opened and the deionized water allowed to pass through the Wnkleman | oop
.172;'" thereby purging it. After passing the water 1 June 2005 WO

02/ 053273 1Bhrohgbugbhe¢ hddoggp, itt is returned too ppaersssd afknkl8 14 hrough
conduit and,i ther .passed ta drain, by process pupp 120. 5 The bl endi ng
tank 102 caﬁh%ce){l%ﬁegto@g%il F06) 9 dﬁ‘rtrlr"&r’fné?‘a.ssﬁéii &4 Wty PERCHS

i ntroduced potp bkending tank 102 via conduit 160, preferably through

omi directional spray head 164, to cleanse the blending tank 102 in
preparation for the following slurry batch. -10 As spray head 164 introduces

dei oniszed wat er THeO BlhditrdnkeafkX 1opansdier b, dieadesed,and éﬂﬁiid‘é)f mal |y
cl osed process drain valve V6 is opened to deliver the water to rain. 15

The system T9B"€&n bPLRHISE (YR tabinebet yperodusrdl dare Bltrindy

dashed |inegsanko pnaebect <tipe sy§@§@mi¢ronh@ggsid%rggg&%gﬁsps. ﬁhf%ﬂﬂﬂlp“”p

122 can be grovided .
mnidirectional spray head 164, to cleanse the blending

tank 102 in preparation for the following slurry batch.
10 As spray head 164 introduces deionized water into the
tank, mix transfer V, is closed and the normally closed
process drain valve V; is opened to deliver the water to

drain.

15 The system 100 can be encased in a cabinet type
-enclosure {(shown by dashed lines) to protect the system
wfrom outside influences. A sump pump 122 can be provided

at the bottom of the cabinet to remove any liquid which
escapes from the system. One or more liquid 1level

20 sensors or proximity switches are disposed in a sump of
the cabinet, to detect leakage from the system, whether

it be from the conduits, the chemical suppliers,. the

tanks or any other part of the system. Upon detection of
liquid in the bottom of the cabinet by a sensor (not

25 shown), sump pump 122 is activated, and the normally
closed sump drain valve V, is opened, and. the alarm
sounded or displayed, thereby allowing the liquid to be
pumped to the sump drain. Accordingly, the operator may
intervene and take the necessary action to restore the

30 process to working conditions.

While the invention has been described in detail
with reference to specific embodiments thereof, it will

be apparent to those skilled in the art thét various



at the bottom of the cabinet to renove any |liquid which escapes fromthe
system One or nore liquid | evel 20 sensors or proximty swi dulesif0are

di sposedyi = of the cabinet, to detect | eakage fromthe system
mhetherdwppn@3§?$3n1the conduits, thg chenmical suppliers, the tanks or any
other part of the system Upon detection of Iliquid in the bottom of the
cabi net by a sensor (not 25 shown), sunp punp 122 is activated, and the
normally closed sunp drain valve V, is opened, and the alarm sounded or

di spl ayed, thereby allowing the liquid to be punped to the sunp drain.
Accor di ngl ychthgespeirad OfmotRY i chltliohenNaanthd alkgathe HpLessakvadehign to
restore the 32 grgcess,t wor ki ng conditions. Wiile the invention has been
descri bed i iMHePEPR: W & Cer HRAE LI RPecEEPR efbedi FRRe t hefeothe t

wll be appppenticioctiAgme.skilled in the art that various 1 June 2005 WO
02/ 053273 16 changes and nodi ficati ons can be nmade, and equival ents

enpl oyed, w thout departing fromthe scope of the appended clains. 1 June
2005 WD 02/053273 17 CLAIMS: 1. A process for blending and distributing a
slurry solution.-to a point of use in a sem conductor processing facility,
conpri si ng:

ey

L]




5 supplying at least a first and a second conponent to a mx tank
sequentially, adding each said conponent until a coarse wel diite 286 poi nt
-is reached and, upon attaining said coarse point, said .conponent is

al | owed R@bﬁﬁﬁ%ﬁ and further added via pul sed injection until a fine 10
_ weight set point is attained, thereaffer blending the conponents into
‘slurry solution and conveying said slurry solution to a process tank and
henceforth to the point of. wuse. 15 2. The process according to Caim1l,
further conprising: adding said conponents by weight, wherein a scale is
di sposed bel ow said m x tank to neasure the weight of each incom ng

conponent . ZL&IMSEhe process according to Claim?2, further- conprising
i nts into said_mx .tank based_on either

addi ng at | east ne f said coqgﬁgeb{ . )

wei ght or by inject ity BFITSRSR tending gRd PigtEdbubingr 8 A3UEEYA ai m
2, wherein Sﬂ:lld.ltjfdrr Ho CONPONAAL oifS u&eSI A Ty Mlééhéué@@@nﬁr%%%ﬂ%@t i's
a hydrogen rQ ide. 30 5, - The process according to Caim4, further

conpri sing Yboﬁﬁﬂﬁ%ﬁﬁlnﬁhereln said third conponent is a

surfact ant . 1 Ju@@p@)qgangm@toa/e%?@?é 48:8: The Rroeessqaacsnpdhadet o0 aim

1, wherein said
a mix tank sequentially, adding each said component until

a coarse weight set point is reached and, upon attaining
said coarse point, said .comporent is allowed to settle
and further added wvia pulsed injection until a fine
10 weight set point is attained, thereafter blending the
components into slurry solution and conveying said slurry
solution to a process tank and henceforth to the point of

use.

15 2. The process according to Claim 1, further
comprising:
adding said components by weight, wherein a scale is
disposed below said mix tank to measure the weight of
each incoming component.
20
3. The process according to Claim 2, further
comprising:
adding at least one of said components into said mix
‘tank based on either weight or by injecting a timed shot.
25
4. The process according to Claim 2, wherein said
first component is a slurry and said second component is

a hydrogen peroxide.

30 5.  The process according to Claim 4, further
comprising a third component, wherein said . third

component is a surfactant.



conponents are bl ended by an agitator in the mx tank to f?rn1said slurry
solution and is further conveyed to said process tank. 5 71 ocess

accordi ng tﬁ“ﬁbﬁ%@hG’ wHerein said blending is performed by a shaft and
bl ade syste A0S by a notor for a predeterm ned period of tinme. 10 8.

The process according to Claim?7, furti8r conprising: enploying a transfer
punp to convey said slurry solution fromsaid mx tank to said process
tank. 15 9. The process according to aim?7, further conprising:

enpl oying a pressurized nitrogen delivery systemto convey said slurry

solution fromsaid gix t | tank.,.2Q _10. The process,
according to Clain1g} mﬁgggi nggé %§%§%§§§Qaﬁ? égFVO%r%'sg.%g§FﬁrF9ld
sol ution via acprBersBtspate tdendedpbiyntanofagitetidy aitghtise ket AR k8OP.
-and wherein ' _ LCl.e n,.unused.portion of said 25 slurry

sol uti on back ?gfga%gggr%ggﬁs'néo RhkOP 1309 TS %PBE@?E seEsrdfdgteoseid m
8, wherein sai Bropesgesankank delivers said slurry solution via a
pressuri zed nitrogen delivery systemto the point of use through a

W nkel man | oop, and wherein said | oop recycles 30- an unused portion of

Sélai d sll(u)r r\;llmback t 07 sai ’her quessd sy ad@dink?. tdNel ARPES SwiReLOE A1 090
alm 10, eI dhd PR is performed by a shaft and blade system driven

by a motor for a predetermined period of time.

10 8. The process according to <Claim 7, further
comprising:
employing a transfer pump to convey sgaid slurry

solution from said mix tank to said process tank.

15 9. The process according to Claim 7, further
comprising:
employing a pressurized nitrogen delivéry-system to
convey said slurry solution from said mix tank to said
, process tank.
20
10. The process according to Claim 8, wherein said
process tank delivers said slurry solution via a process
pump to the point of use through a Winkelman loop, and
wherein said loop recycles an unused portion of said
25 - slurry solution back to said processing tank.
11.  The process according to Claim 8, wherein said
process tank delivers said slurry - solution via a
pressurized nitrogen delivery system to the point of hse
through a Winkelman loop, and wherein said loop recycles

30 an unused portion of said slurry back to said processing
. tank.

12. The process according to Claim 10, wherein . upon

falling below a predetermined minimum level of said



falling below a predeterm ned m ninum|evel of said 1 June 2005 WO
02/ 053273 19 slurry solution in said process tank a signal 1¥8n&s2015 t o

-sajd mx tank to start blending the conponents in order to supply said

slurry sebobiee3ziso said process tank. 5 13. The process according to Caim
10, wherein upon surpassing a predetjgrm ned maxi mum | evel of said slurry

'solution in said process tank an alarmis activated to alert an operator

and the process valve drain is opened to drain an excess portion of said
slurry solution 10 14. The process according to Caim1, further
conprising: introducing a noisturized gas into said process tank to forma

bl anket abow®lutwy sfoltuyienl Uhi eaidlpricesEhecgmocessiquadr dsngene @a@i m 1,
id mx tank and sai d

wherein deioni zed. r.is introduced i.nto
process‘tan?£¥%¥fﬂﬁ%ﬁkggﬁd (%ni%a%?eggeﬁgfﬁge% t ORI IES uRB. e, The
process accdraisgpply Gaidn diyrfwrddiart iqonps i saig Praoedd ddd@e. t o nonitor

and control all functions of said process. 25 17. The process according to
Claim 16, further conprising a containnment sunp, wherein said containment
5 13. The process according to Claim 10, wherein upon

surpassing a predetermined maximum level of said slurry
solution in said process tank an alarm is activated to
alert an operator and the process valve drain is opened
to drain an excess portion of said slurry solution
10
14. The process according to Claim 1, further
comprising:
introducing a moisturized gas into said process tank
to form a blanket above the slurry solution.
15
15. The process according to Claim 1, wherein
~dedionized water is introduced'into said mix tank and said
process tank to flush said tanks clean between pfoduction
runs.
20
16. . The process according to Claim 11, further
comprising a controller to monitor and . control all

functions of said process.

25 17. The preocess according teo Claim 16, further
comprising a containment sump, wherein said containment
sump includes a leak sensor to sense any malfunction in

-said process and upon sensing said malfunction transmits
a signal to said controller to shut down the process.,

30 | '

18. A system for blending and distributing a slurry
~sgokution to a point of use in a semiconductor facility,

comprising:



sunp includes a | eak sensor to sense any nmal function in tﬂrﬁﬁfc ss and
upon sensing said malfunction transnits a signal to said cont Q2 to
shut down t{ig) RiRsHss.- 30 18. A system for bl ending and distributing a
slurry 2 solution to a point of use |§Ba sem conductor facility,
conprising: 1 June 2005 WD 02/053273 a mx tank wherein at |east a
first and second conponent are added sequentially, until each conponent
reaches a coarse wei ght set point, said conponent is allowed to settle and
further added via pulsed injection 5 until a fine meight set point is

attained; a stirrerafani®l Q&@Lkngwﬁélké’lﬁt dteaqlefder Sh 3’1 SeqaR %%”B%e”t

into a soI ution; and a process _tank for receiving sai utlon an
di stributing |F°?‘8®Pﬁ€tpcﬂ’?ﬂ dddede Seﬂ)lelgla'ﬂlehsygnm aceatdi ngmponéhai m

18, further cpaREhSENH acg,g%éol,‘j,%{%ﬁ@ wltﬁglﬁ a a%g t togn%of;oergtgd' ng
poi n

and distribution of said slurr lon to the,
syst em accor di 3 PBed 5Prr1598tlewﬁ§ﬁelfn1w;he$ta¢i&ct m$@$bde@ehﬁ\j/es:audnm X

tank to greasurgnt e 5 Weight,oiqfa nent,. 20 21. The system
according to O ai m 18, wher"g:%)'L %{}E B YR,
a stirrer for blending said at least first and

second component into a solution; and
@ process tank for receiving said solution and
distributing it to the point of use.
10
19. The system according to Claim 18, further
comprising a controller to monitor and adjust the
blending and distribution of said slurry solution to the
point of use.
15
20. The system according to Claim 18, wherein a
scale is disposed below said mix tank to measure the

weight of each incoming component.

20 21. The system according to Claim 18, wherein said
first component is a slurry supplied from a drum via a

conduit.

22. The system according to Claim 20, wherein a
25 pump is disposed on said conduit to transfer the slurry

-

component to said mix tank.

23.. The system according to Claim 22, wherein a.
valve is disposed on said conduit downstream of said

30 pump.

24, The system according to Claim 18, wherein a
third component comprising surfactant is supplied to said

mix tank.



first component is a slurry supplied froma drumvia a congtﬁit.'zzg The
system according to C aim 20, wherein a 25 punp is dispose yRe 295y
conduit to transfer the slurry conponent to said nmx tank. 23. The system

accor di nd¥@ 82/¢332713m 22, wherein a. valve is disposed on said conduit

| .. downstream of said 30 PUWP 24. The gystem according to Caim 18, wherein a

third conponent conprising surfactant is supplied to said mx tank. 1 June
- 2005 WD 02/053273 21 25. The system according to Claim 24, wherein said
third conponent includes an injector enployed to deliver said third
conponent to said mx tank. 5 26. The system according to Caim 18, wherein
a mxed slurry solution is transferred fromsaid mx tank to a process

tank via conduit JBvi nph@ pysPedi apesedingh@e@aim 29, 2¢heFBEnS%atigm
accordi ng t(r)ﬁp(] aéom 18, wherein a mxed slurry solution is transferred from
said mx tafkiih LWHRLEYs 1arkudes ebndilectar mrleyvedstei ged ivart rogen

del i very sysiam ditspesebrieie®n tol 338 mike t3hkt em according to O ai m 26,
further :
5

26. The system according to Claim 18, wherein a
mixed slurry solution‘is transferred from said mix tank
to a process tank via conduit having a pump disposed
thereon. ' 7 -

10

27. The sgsystem acco;ding to Claim 18, whereih. a
mixed slurry solution is transferred from said mix tank
to a process tank wvia conduit having a pressurizéd-
nitrogen delivery system disposed thereon.

15

28. The system according to Claim 26, further

comprising at least two valves are disposed downstream of

”~

said pump.

20 29. The system according to Claim 26, wherein one .
of said wvalves allows said slurry solution to be

delivered to said process tank.

30. The system according to Claim 26, wherein one
25 of said wvalves allows said slurry solution to be

delivered to drain.

31. The system according to Claim 18, further
comprising a conduit to deliver said slurry solution from,
30 said process tank to a point of use and return the unused

solution to said mix tank.



conprising at |east two valves are di sposed downstream of said punp. 20
29. The system according to Cl aim 26, wherein one of said vaneed0al | ows
sai d sl urgyo edseizson to be delivered to said process tank. 30. The system
according to Caim 26, wherein one 2§ of said valves allows said slurry
solution to be delivered to drain. 31. The system according to C aim 18,
further conprising a conduit to deliver said slurry solution from 30
said process tank to a point of use and return the unused solution to said
m x tank. 1 June 2005 WD 02/053273 22 32. The system according to C aim
31, further corrpr3i2si ng ‘Eh@urm’%n@'pommism dteon@liatimt o3dlel | faerthesai d
slurry sol uti poi f 3. st in aim
31, further C%I?" ri m% 3 E’R‘"‘ su??ggagﬁ‘?tro en él |(§c;eﬂr§ gs'gemgd%:]gn\f%%t ed
to said condmaudt@ldatwveolsandnstortyespbmntoof tieet he point of use. 10
34. The system according to Oaim31, further conprising at |east two
val ves are di sposed downstream of said punp. 35. The system according to
Claim 34, wherein3dne 1Bhef spitkewalammlimys teai dlakiuw r g1sol fiiet o be
delivered to %&@ln .36. The S sten1acc(5d| ng to Cla|n131, further
prising ressurize nitrogen delivery system
connected to said conduit to deliver said slurry solution

to the point of use.

10 34. The system according to Claim 31, further
comprising at least two valves are disposed downstream of

said pump.

35. The system according to Claim 34, wherein one

15 of "said wvalves allows said slurry solution to be

delivered to drain.

36. The system according to Claim 31, further
comprising a concentration sensor disposed on said
20 conduit upstream of a point of return of said unused

slurry solution to said process tank.

37. The system according to Claim 31, further
comprising a back pressure regulator to wmaintain a

25 desired pressure in said conduit.
38. The system according to Claim 18, wherein said

—

system is contained within & cabinet.

30 : 39. The system according to Claim 31, wherein said
cabinet includes capacitive proximity switch in a sump of

said cabinet to detect any leaks.



conprising a concentration sensor disposed on said 20 conduit upstream of
a point of return of said unused slurry solution to said priaues200&nk. 37.
- The system according to Caim31, further conprising a back pressure

regul atowo oot ain a 25 desired pressure in said conduit. 38. The
~system according to Claim18, whereipzsaid systemis contained within a
cabinet. 30 39. The system according to Claim 31, wherein said cabinet

i ncl udes capacitive proximty switch in a sunp of said cabinet to detect
any |leaks. 1 June 2005 WD 02/053273 23 40. The system according to Claim
18, wherein said mx tank a process tank are purged via a conduit

i ntroduci ng de-i o zedThat istamo asgiordimeksto Claim 18, wherein said

mix tank a process tank are purged via a conduit

introducing de-ionized water into said tanks.

e



