1 June 2005 WD 02/053273 1 5 PROCESS AND APPARATUS FOR BLENDI NG AND

DI STRI BUTI NG A SLURRY SOLUTI ON 10 BACKGROUND OF THE | NVENTI tOAine 2085¢| d of

t he | nvewtgaRs27Ihe present invention relates to a process for blending and
distributing a slurry solution to a;point of 15 use in a sem conductor
processing facility. The invention also relates to a system and process for
produci ng and distributing suspensions and slurries, particularly abrasive
slurries enployed in the electronics industry. 20 2. Description of.

Rel ated Art In the sem conductor manufacturing industry, chem cal
mechani cal polishing or planarization (CWP) is wused to planarize the
surface of a sem conductor 25 substrate. Typically, the CMP process

i nvol ves attaching a sem conductor wafer to a carrier via a nounting pad,
and to polish the exposed surface of the wafer by bringing it, into
contact with a polishing pad. The nechanical abrasion between. the wafer
surface and the 30 polishing pad results. in planarization of the wafer
surface. 1 June 2005 WD 02/ 053273 2 '

PROCESS AND APPARATUS FOR BLENDING
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,



To aid in the planarization of the wafer surface and to transport

di sengaged wafer particles fromthe wafer surface, a slurry Jpre 2615 oduced
bet ween Wbaz2mafes 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 blended with the
slurry either at the point of wuse or on-site as per custoner

speci fications. 10 Surfactants can also 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, therebyromakigng *&%ew%heafnafﬂfz%t%ﬁi | ¥ POLL Snbé%fhsfzﬁf%% GogTon

use of these techniques is the g formati on process I'S process,
af t er -deposFei rigransriil eéltllsﬁélgﬁﬁ? r wantehe peatiicdreduc fooms wHeicwafeant act

holes are fg{lgggcén ghg gkgk,eﬁ Iliet ﬁEeBybégw@E it hogr et%phs%{uiaﬁ‘udct{gchl ng,

processes. A net al eposite e Waf 61
hol es>and téndfo‘ﬁhﬁanpg\letSWMQ ayder of Shermetal . tfbhec&MPypr anedsdes

next pert or ettt pLbe ekel el S, helROLELEY R aibadigoved,
‘with the m'mrthéﬁd laned| $wgpeidsd ur rils. aﬁdﬁtémar;rplcegld/ﬂm:lreg degentzed
e bt her CSREE P el IR, e R L RY o S P SR PR
be careful | ysehandted, omi xedeandaslel i per ed twstbrepr ocepsci O9batlione .
10 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.
15 '
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
20 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.

25
‘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
30 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



addition, these slurries are colloidal suspensions which nust remain
honmbgeneous after mixing and during 1 June 2005 WO 02/ 05327BJugedi086r i buti on

to the peiowsszzsise. Further, typically slurries have a limted shelf life
after being mxed. Slurry delivery and m xi ng systens have been 5 proposed
in which the slurry is mxed on site at a manufacturing plant. An exanple
of such a systemis disclosed in U S. Patent No. 5,407,526 to Dani el son et
al, wherein a slurry concentrate and oxidant are punped into a mXxing
chanber where they are mxed to forma 10 slurry which is delivered to the
processi ng @ééFFléﬁthﬁi§xéy§b@nlp@h@trﬁ9@ nysef sl Furfhean otypicahly when
the tool igji r ghi-Qn nQt Yy 1 B1=Xi S I LsGl osed in
U'S. 15 parentTRes Bydae SN SRR T TEr AR bR BB OTC Diped
directly onto a polishing pad of a chemical nechanical planarization tool.

The slurry conpogepi-gar el ?Ogﬁﬁilﬂifﬁﬁigsg%gtg&é ?gﬁyémx%eggmever

upon delivery to the processin the so 'S no hecessarily
honogéneouspiprprotetheingesitviath caleensiariryn iformidesd pant i cliltar at a

application . r |, J emen of the seni.conduct or rocessing
i ndustry angaggfgggég%ﬁg #ﬁgﬂgﬁSadvéﬁtéﬁggmﬁGazgfth%u? Ié%e&gggﬁf‘i}sis an
obj ect of tHesplesedt imvénsi oPattemtpr¥oi d&,aovqeals, tat egrdieddsy séem f or

onsite blending .QLstr' tion of an oxide abrasive slurry solution. It
( N9 13N ;
i s anot her o%fegi of e§|%§§Ef¥oﬁ%ﬁ§%ﬂﬁﬁﬁ%&a?% BiGant"dre Sutbed
i 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.




30 slurry solution constituents to a bl ending tank based on wei ght and/or
optionally by injection, or together. with the metering punp Jing PGy by
wei ght . Wobunes22905 WO 02/ 053273 4 It. is a further object of the invention
to nmonitor and adjust the concentraty on of the conponents formng the
slurry solution. 5 It is another object of the invention to supply a
honbgeneous slurry solution to a nunber of processing tools regardless of
whet her they are in operation. It is yet another object of the invention to
10 continuously supply the processing tools while sinultaneously
formul ating a subsedqeen $uwthyrsaihidan of otbe simveriteitbrt ot ¢ heopd 0oess

tank and thg fr t t ool s i s anot her qbject of the
i nventi on toﬁgr oV d‘{& IE?'ac %ﬁﬁ%ﬁ%Pgtb?na&fesg]P%g CHEHB LS ngﬁuBﬁ the -
system to theaalorryepailnttibem while mnim zing down tinme. Qher objects
and aspects of the present invention 20, wll becone -apparent to one of
ordinary skill in the art upon review of the specification, draw ngs and
clai ms appendediteriat canStMARG KGR ciHEoE NVENT| GN-&5: 1 6 ageorslgsse, Wyt h the
pr esent |nvgnt|on ovative process and system for blendlng and

di stri buti nd°8%? eﬁBFa§$g%r§Yu WolQR i 5Rs #s PrRATe®E BRRCPRFAREI on
finds particobbs apghiraabiki by wheth%r g BEYCardue hobpraRwfiagt uri ng

i ndustry, wherein chem ca
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.



30 solutions of desired fornul ati ons can be generated on- site, with the
resulting solution being introduced directly into one or mnibgene 2005

sem conductor processing tools for chem cal nechanical polishing. | 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 conductor processing facility, conprising: supplying at least a
first and a second conponent to a mx tank sequentially, adding each said

~conponent until a coarse weight set point is reached and, upon attaining

sai d coarse poidi,.q4iSal onent is allowed to settle and further added
vi a pul sed lnjec%?% qﬁ%ﬁ%ﬁg%eqiﬁgpﬁﬁ@f6%?“@@?“56?%?PF§ﬁﬁﬁ¥&Fﬁ®ﬂnghereafter

bl endi ng ¥¥éPutieempdnen ssiuiiot o 8l jpuiityofS@leUini HReAREhGABY SYoBGing Ahdi! Ur Iy
sol uti on chRpRsikY-ocess tank and henceforth to the point of wuse. According
to a second aspect, the present invention provides a system for blending

and distribut isngpd yshdr rt S@a8d QD £0-& POLAt , 0L HSE igog ggni onduct or
facility, conprising: a mx tank wherein at |east a ?irstpan e&Bnd
conponenf &ré¢ d§ddd SESHiraal Y, adiding ezath compdnemnponeacheacalcoar se

wei ght set cpeirfite, waaidhtcoSPONEHENES ;1 sald 0 ttle and further added
via pul sed.i.nj ection until aﬁfi%e ﬁgigﬁ?qgéégﬁﬁﬁa + Ot PR ARG stirrer

for blendihg ST SRt PeABE.fiF%id afgnpseenhd iconpdhewedi moo sesolyti on; and
a procesantiankuf e eCLIYENT v d jgldLd4 O distributing it.to the
pOi nt of use. 1 June 2Q05 | Pﬁﬂ d I.]Ln%%%tlon ungli g £1ne

welght  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:

re : i i
aches 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.



5a BRI EF DESCRI PTI ON OF THE DRAW NGS The obj ects and advant ages of the

invention will becone apparent fromthe follow ng detail ed! d#ecG0pti on of
the preferred enbodi nents thereof in connection with the acconpanying
drawings, in which: Fig: 1 is a schematic diagramof an exenplary slurry

bl ender and distribution systemin accordance with the invention 1 June
2005 WD 02/053273 6 Figs. 2A-2C are §low charts illustrating an exenplary
process. 5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS OF THE
INVENTION Fig. 1 illustrates a schematic diagramof an exenplary slurry

bl ender and distribution system 10 connected to a point of use in a

sem conduct or manuf aﬁBﬁEFnéESSBiEPﬁ'ﬂ@.N OF SEgUIDRAWING®ar that the

inventive conggpt g deserd bed sbe are in no limted to the preferred
embodi nent, and carliﬂr 2%5 I %gge %%?Ee%ge?o ot \@f‘% SRTEREAHR di¥dtdi buti on
syst em GIIG%ur apbansnt 15z phecasl sohings detha 1lEndescangrdist ri bution

system 130 {fgl : g xing/ bl endi ng tank 102, wherein conponents naking
up the slurry %%%%Sgg\ﬁ de?ﬁb??fglr[g?r&é% & ffi t $D1RAPANECE 3G7d Witk The

conponefit® @ccaudey isenubriwialdy, iin amiehs to 20 obtain a predetermn ned
slurry conposition as described bel ow

Fig. 1 is a schematic diagram of an exemplary slurry
blender and distribution system in accordance with the
inventior



In a preferred enbodi nent, an oxide abrasive slurry material is supplied
froma drum 168 through conduits 128 25 and 130 and is tranbpéra€@®5t hr ough -
the systW@dmosx7sirry punp 126. Wien not being introduced into the blending
tank 102, the slurry is recirculatedéto drum 168 via conduits 128, 130 and
132 .to maintain the material in a suspended state. Wile recircul ating-
the slurry 30 material, slurry inlet valve. V, 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 autonatically operated by a suitable controlr 35 system 1°
June 2005 WO 02/ ©5%3373 HaNid rehey enggogo boh f-Fd 9- 3% 3 ES: %A, ahhe
conponents of the Slurry solution are added I n speciﬁic propof} ons'to
arrive at tRECHBSRF¥IPEPURFG-conposition. 5 In doing so, each conponent is
introduced into the blending tank 102 sequentially until the requisite
anount of each conponent has been added. Blending tank 102 is di sposed on
a scafe 134, which t PETAIGED DBESIRIARION OIF tTHE GREKEREED! t he bl endi ng
tank, and thus the wei ght EffBERTHMENTISE OOFNUHEONMNURRNIONA sSuitable
controller such as a progranmable logic controlTer (PLC), a m croprocessor
type or other knBig. cant ridlliestatats Shawnkcadindsie art Lo ol ¢t hgpamount

of 15 each ial proyided. In accordance- w t he. exenpl ar
enbodinEnt,eggésiary P sfurry blender and érstributigg zystem
10 connected to a point of ‘use in a semiconductor
manufacturing facility. It should be c¢lear 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.



wei ght of the blending tank 102 is neasured to ensure that the tank is
enpty. In the event material is present 20 in the bl ending tdme2002, the
transferwuipsk6p is activated and the contents are renoved therefrom
_Alternatively, the slurry can be tragsferred through the systemand to a
- point of use by enploying pressurized wultra-pure nitrogen or any other
inert gas. A 25 - '"pressurized nitrogen delivery systemis described in
U S Patent No. 4,390,126 to Bucholz et al and Patent Abstract of Japan,
Vol. 6 No..-127,. March 30, 1982, which are ..hereby incorporated by
reference in their entirety. 30. The order of adding the conponents in the

exenpl ary enbodlnent is the slurry, the hydrogen peroxide and finally the
surfactant. When"ihB stafereRce el sbRcd s¥'1aet ett anht Rie ni2Riingthank 'is

enpty, val veoMpohén€h0sgd t1addsYakye \éoiﬂtﬁtl%l?ler@e Lhgedl L!er{y %écif'fé eby
i ntroduced 1 June 2005 WD 02/053273 8 into the blending tank Vi a

" conduits 12BTERATYZONSThHE Prdse ki Ghe desdred islutie progpashbbi®. | ogic
contraller dhr e§&§n§hes@mué'£cﬁf 8BhsEhaht neﬁgssgllﬁﬁ'rcggupgd %qggz gndf ter

adding the slurry and % rogen perOX|de to t ndi ng tan athird
conponent , h&ﬁeﬁyna tag fé@?a@ﬁqwaﬁqy&¥&YIHEQerﬁh&Hmhq@p$EM$ a@untThe

surfactant g £90f al58G-hana ﬁ%% B&%ﬁn% gk 138, and is 10 introduced into

bl endi ng tank 102 via condU|t pressure regul at or 136, di sposed
in conduit 114,

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_egen - 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




assists an injector 138 to dose finite amounts of surfactant into the

bl endi ng tank. Regul ator 136 prevents air bubbles to travel Jurg J§h
condui t yhghaloBsdp between the injection pulses and naintains the pressure
bet ween 1 njector 138 and regul at or 136 approxi mately constant. Thus,

anount of surfactant dispensed with

t he

each injection pulse is substantially
the sane. 20 As illustrated in the flow diagramof Fig. 2B, the conponent

is introduced into the blending tank and .weighed until a coarse wei ght

set point

and inject

in the blending tank 102 is reached. Once this point is reached,
‘the materiahtos tild WRGdinFatddie T & Preseael vk nedgagRynt 335 okl e,

ed therein. The injection_is controlled by the duration of

val ves bei n§*65&% or weéfbked. erhRred nerin opditif i npudssammakds depeadcon t he -

process. Fogog¥aBRher Sur
As the desired weight of the slurry is 30

zero readi
subseguent

tal ned, the sca
n@déﬁé-the foll ow ng conponent is added. O course, the
conponents may sinply be added 'until the conbi ned wei ght

t he conponents is reached. 1 June 2005 WD 02/053273 9 A tiner can be

enpl oyed to ensufétefaddiaa dhpormmrraddidghpdoegss psremidiengoptbger|y.

The ti nmer
conmponent .

AU U@ e BEL e O DY | DEGL 0N

s reset to a

of

' : d ' ' f 1l | yi th
P Rahg, o AR e onent 1 S Re prt Rt ts s Bl (B

e conponent i S No ‘5

Int provi

during the speérfradtperisd afded meo thée shiesdiggestankfild2i medhe
(i.e., the §M§E§gkghep§)’contained in a surfactant tank 138, and is

it

15

20

25

30

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

prevents air bubbles to travel through conduit 114 in
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.

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

tank 102 is reached. Once this point is reached, the
material is allowed to settle fdr a predetermined amount
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

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.

- surfactant into the blending tank. Regulator 136

0



wherein an alarmis activated and the operator is notified. The operator
may subsequently change the enpty supply drum open the vdl dune98oci at ed

w th t hewd@2jesdabi cul ar conponent drumor otherwise 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 allowed to settle
in 15 the mx tank for a predetermned period of time and the material is
pul se-injected in the mx tank until a fine weight set point is reached.
As described above, with reference to the coarse wei ght set point, the
timer is enpl oyRdtimefdDBahobet bapdddidd e ahdlie pHAedkleomaReRient20 | N
case the fine weight set point is.not reached wthin a, predetermned period
of tine thea§9§?%na‘-’§88§5?ol?i MorKiNeh REOPSIEY ei nl MhetoPeFadsr 9% ddkified
by an al arma t haledelteregipaneger sodiot off owiided deert osappahfiwct ige in
the system Accordingly, the operator is afforded an 25 oppor-tunity to
correct theCPMBBIERF andIRhENEoRBERENLNES CPRMENNlec et TR 1A X t ank

until sthe fi{Re wahghtankeldRaing tBeatdpidiatied KetdBd ¥R thgkudes@
vari abl e sensor tree as the 30 one described in U S. Application. Serial
No. 09/ 168, 807 cBs&fedtPo 121 r tEpgaUde, (Bnd- i nddEpoPEEEEMheF QRS by

reference igneisignt hhel ¥1akhe $8NSALR 1968 R 2Ge( t @ hedelGidraddie hjgh and
|l ow | evel of formulation in the mx tank. . Additionally., a. redundant

sensor is drepbEedi Jdhe 92DE5a2WDroPRGSIERTeIaidyeohange ddrsh 4Rty and
low level sgnRs@ly TRBSF, open the valve 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




sensors provide a contingent part of the systemin case there is a process
mal function (i.e., a systemvalve renmins affixed in the opduned¥isti on)
whi | e adgign@e959; 0f 5 the conponents. The solution in blender/nmx tank 102
is detected by the redundant high |eyel sensor, thereby triggering an
alarm The blender/m x tank operation is inmmediately suspended until the
problemis fixed and the alarmis cleared. 10 Thereafter, as shown with
reference to Fig. 2A, if there is any residual solution in blender/mx
tank 102 as detected by the low | evel sensors, the solution is directed

to drain. |theseassufied téatht hieighr cingausbwg 1kbrdihe swgydi | | ofppkhe tank

has conprom_sed the solg%ion w thin. After confirmng that the tank is
- enpty, a neWCHSPER BIPVOLTU? abPREIPEERE R3TGh PE phepdivaFbem Lhecramner 20°

descri bed abhegew té ref preresst Onklgun2fionhereig.  hygr %@l&@rgﬁhgg and
surfactant are _added Eequentially to. the abrasive oxide.” Accordingly, the
integrity of “P'A&"St ffdNPHg IFatdle iPar Rtk igme white yaddipgoosssofank

118 i s mai ntaknesdmgoaenta bl anket s8f LrRLt Yh ﬁ%&%ﬁﬁi\%ﬁ%}ﬁioé“&m her

moi sturized inert gas to prevent a _caking phenonenon, ere the slurry
sticks to wWAPFECHPA prvcddie t aipdundpnimiiighot evieshi sgnsorbe khereby to

any particgbaggthengy X eifhng ties Qfﬁggggﬂ@ﬂx ¢a knq) e OGEuE due to
the aggl oneration of the particles suspende 30" 1 n the agueous s?ur?y
sol ution asiPRedsarelyofugprasied ankkilgashe 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 S
following batch is assured.  The slurry in process tank o
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



An ultra-pure nitrogen streamis passed through a 176 contai ning dei oni zed
water to noisturize the The noisturized:, nitrogen gas stredmei2d05
subsequewtd ¢s/033233ne 2005 WD 02/ 053273 11 conveyed to process tank 118, so
as to forma blanket over the slurry therein. Upon reaching the requisite
conbi ned weight of the 5 materials in mx tank 102, as provi.ded to the
programlogic controller,  the solution is blended via a helical or vortex
stirrer 115 actuated by an air notor 140 or the I|ike to arrive at the

desi red honbgeneous batch of certain concentration. 10 The m xed sol ution
i s conveyedCeyvayedanst eprpoe®ds 1e6k htblighscomasii te 1i6rhoaa praodests t ank

118 based 0fyertphe! £YEL-Of pon in process tank 118. This tank is
comonl y knoxﬁrin ?heyﬁnﬁgs¥$§£§£ﬁé "day tank." The 15 normally cl osed m x

tank transfer valve is opened and the solution is delivered to process
way compr o sed. B BxEEHS AT M nERa L T hBE  SOTBRrGR | Gobant vEFednS |
drai n5 Accomdtegiylst e 2@8inonrak ylopsed nbxovadkdt ranstae yatotrah
o e OB L DE R, SLEREH B Ote S ey e Vnd S5O0,
entering proressrt@d sankrd#8ipRyabeuaeadubedaby apragidim@ 1@nNeantat i on
sensor 148 9Pkgoquita%%§vgr altegﬁguiégg%%é) (ﬁgﬁggénééﬁé 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 valve 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



whi ch. branches fromconduit 116 and returns to mx tank 102. In this
manner, the solution concentration is measured and si nult ahdeus?g05
recirculwbadoghgek to mx tank 30 102. Therein, the concentration -can be’
adjusted to attain the desired valug by injecting the conponents, as .
descri bed above. 1 June 2005 WD 02/053273 12 In the preferred enbodi nent,
the concentration of hydrogen peroxide in the oxide abrasive slurry
formul ation is neasured by a concentration sensor 148. Suitable
concentration sensors include, for exanple, 5 electrodel ess conductivity
sensors enpl oyi n§nAGT®r paief ergeid sefbodimeint ,sothei arscentatatason hese

cont ai ni ng n peroxi and_acopstic signature. sensors for '
non-i oni c s%Pﬁ??ggg. 1§e$§gg§Furr§nsolgﬁFon P§95ﬁtr08€E@&lWﬁto SrYEEYs tank
118 until thermhyhtlienelisempasudetiedty thecsabehtoatibhergdmsoSensae.

trees, such aiF%ggeones' ussed with referepce.to mx_tank 102, are

"
utilized wi Th FR8 proggggl‘.s%ttﬁgﬁ LOWherF&Y e s’e’ﬁ%%lr“ge mouhPEd B R Sr ee

~detect the eléctsolaiesn idordunde Mty Fisgnsd@s | emplblengchar t Tolusiyr ating
t he procedure. forfo eration of ihe.ﬁéocess/dgy tank 118. 20; The |l evel of
slurry sol utPoh®i nfPhe H8Y*EankOtUCiRBRI t oFBE by 2Fhe tEGREr oFPBEABALEE on

the readi nghpdirbhen spasexsde Theartdr RIJUE OSed HAGHSS hRdh-ovakye V, 1
opened when_ the distribution sensor (not shown) is enabled and process

oD, 120 ReBosERHoRRLF BGHFof t ank

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



‘the set pr&SSHr

25 118 conveys the solution through a conduit 172, commonly known to those
skilled in the art as a Wnklenman | oop. The solution is rediJoeaR@dSed in

t he | oopwiPeddisspoi nt of use where part of the solution is drawn off at
work stations 1/7/4: and returned back to process tank 118 30 through

“return valve V8. The hydrogen peroxi de conponent of the slurry enployed in

the preferred enbodinent is knowmn to deconpose with tinme. Accordingly, a
concentration sensor 1 June 2005 WD 02/053273 13 156 may optionally be
enployed in the Wnkel man loop to nonitor the concentration of this
conponent i n5henst uspyiosally i ba tempdrswde ihathét Wikl Nesh Webhi n
specificatign Linit% 5 Back- pégssur%ﬁre ul ator 154 maiptains a_desired
pressure to PEHPEUIEFe PREDEEFAOR OF (HE SWITHBISRERT | YR pthenslrBrY he

pressure riselueian evsd aboagarkhe omex sek byid hep@Renatidfed t NQithin
formul ati on bypagses the 10 negulator and flows into process tank 118 unti l
1C@t3PP| ¢&W15F: On the other hand, should the pressure
drop el ow the set level, regulator 154 is adjusted until the desired
pressure level on the loop is achieved. Thus, the punp nay be adjusted or
repaired. 15 MeRARKi | Bregfvatar iePelabordetSdr Wakprayed. fn €p8ivednt the

high | evel seasetreal faiNGldARTuIERS BRLULIOIECASY | RUESche bRiaKBPLLEd toO
day tank 118 until the redundant high |l evel sensor iIs reacheé. %1 tﬁat
loop. Should the pressure vise 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



20 poi nt analarn1ié sounded to notify the operator, who can acknow edge

the alarmfromthe controller. Sinultaneously, the nornmally Joh®2é# process

drain v 4..]Ss opened to deliver the solution to drain. Upon
reaching#ﬁsgkgﬁz%sfactory condition, where the -level of 25 solution,:, has
receded bel ow the high |evel redundalt 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 | ow | evel sensor, at which point the blender/mx tank
102 is actiyaked oy tBRginCOMdE@LAST  ti be@bmgéﬂéﬂwg pBHRP! YiRY a
new slurry solution batcﬁ. At thi's Juncture, the programmable Togic
control | er BEPF9aSLdayhbanki ilflg 2s)desczdbsdWBboRE053273 14 tank to begin
addi ng the conponents supplied to process/day tank 118, as descri bed
above. 5 10 15 20 The slurry solution is subsequently supplied to

process/ day tankTheg8 shertryt heohighohevéb ssubseqdenedys supaf ieHe tank has:

ol Ut on | P Aoyt ey 1 5ot SFRELE b ATERL VY FebtnEanterBiFl evel
sensor, anthatrehentahk bemt beldrerf ilslesbundkdstops nflel invelrg thpeeabor t hat
the bl enderﬁg@dé(‘réglnk éﬁo@f& R{lg)é/i dsiﬂ(zlr:})pe solution in day tank 118
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 172; " ‘thereby purging it. After passing the water



requisite slurry. As a result, the operator is afforded the opportunity to
investigate and rectify the problem In the event the batchipepa®td and

t ransf eryweaje9s27pr ocess tank 118 has been contanminated or is not up to
specification for the particular app|s cation, the process tank nmay be
purged.. Process tank 118. is errptied by opening the normally cl osed
process drain valve V, and the batch solution is conveyed to drain. After
draining, the process tank 118 is preferably cleared with deionized

water. Valve V, is opened and deionized water is introduced through
conduit 160tht?d0ghnt cher deegs t ank id8re2ard@dpred eraldaesd atank 118

omi directi | he i nner surfaces of .sides of . When_the dei oni zed wat er
reaches thgpl%?HgEé‘sgo £15359 25 %"’r‘fé"‘(ﬁ"e&‘n R7558d &0 iR IN JSA1PEFLFSA n.
may be openedmand2bhe through the Wnkl eman | oop 172; thereby purging it.
After passing the water spray head 162 to rinse .the process tank 118.
the high |l evel sensor, and process drain valve The wash water in the

process tank is rhes Kiurding | YanRr acesscudl ¥e Vlesdeionizeqd Waier: 4 | owed
to pass manner. :Deionized water may be introduced into blending
tank 102 via conduit 160, preferably through
omnidirectional 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



tank 118 through conduit and is further passed to drain byl $unecid8 punp
120. 5 T@g@}‘}gﬁqg ng tank 102 can be cleared in a simlar nmanner.
: Dei oni zed water may be introduced ipto blending tank 102 via conduit 160,

1 June 2005 WD 02/053273 15 through the loop, it is returned to process

preferably through ommidirectional Spray head 164, to cleanse the bl ending-

tank 102 in preparation for the following slurry batch. 10 As spray head
164 introduces deionized water into the tank, mx transfer V, is closed
and the normally closed process drain valve V6 is opened to deliver the
water to dehbnged5 it aydi€ich@dop@n B&neHAsAddbD & fRbieaat vhRSt 5

, , encl osure %fgomn by dashed lines) to protect the system ;from outside
i nfl uences. SEPLGXEIpuNY 1EROUEan IRPFFoimGediram  K&ehot3ePRedf ©he EhbI net
to renove aappkhgeiddcvhiisB,. escapes fromthe system One or nore liquid

| evel 20 sensors or proximty switches are disposed in a sunp of the
cabinet, to detect | eakage fromthe system whether it be fromthe
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), sunp punp 122 is activated, and the normally closed sunp
drain valve V, is opened, and the alarm sounded or displayed, thereby
allowing the liquid to be punped to the sunp drain. Accordingly, the
operator may intervene and take the necessary action to restore the

L]

ey




30 process to working conditions. Wiile the invention has been described in

detail w't

wi t hout dep

h reference to specific enbodiments thereof, it Wilne 2008

spgdi fications can be nade, and equivalents enployed,

solution to a point of use in a sem conductor processing facility,

conpri si ng:

allowed to
wei ght set

slurry sol utdodmutarth aVeypOgnsabd Sisél ryn £0ksthi @8nbAcEoP! pE8seskank and
t %Qf point of, use. 15 2. The process according to Caim1,
rﬁ%q iy SO0PFGSd&Id conponents by weight, wherein a scale is

henceforth

further co

5 supplying at least a first and a second conponent to a mXx

tank sequentially, adding each said conmponent until a coarse weight set

poi nt is redddMInd, upon attaining said coarse point, said .conponent

settl and further added via, pulsed injectjon until a fine 10
g ik dabeRdib

B AP t RY1BFRARE NG EREIPEBAPBnBNEd UrEYo

poi nt

di sposed bel ow sahghpliyingaRit LeIRASUIE L8 Nedh 90t s8Eond component to

10

15

20

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
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.

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.

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.

23

30

4. The process according to Claim 2, wherein said
first component is a slurry and said second component is

a hydrogen peroxide.

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

component is a surfactant.

- apparent to those skilled in the art that various 1 June 2005 WO 02/ 053273

16 changeso gdxs
arting fromthe scope of the appended claims. 1 June 2005 WO

02/ 053273 17 CLAIMS: 1. A process for blending and distributing a slurry

is



each incom ng conponent. 20 3. The process according to Claim 2, further
conprising:- adding at | east one of said conponents into sai 8917820004 nk

based on eng%P Qﬁ% ht or by injecting a tined shot. 25 4. The process
according tQ 24047 , Wherein said first conponent is a slurry and said

second conponent is a hydrogen peroxi d8 30 5, The process according to -
Claim4, further conprising a third conponent, wherein said third
conponent is a surfactant. 1 June 2005 WO 02/053273 18 6. The process
according to Claim1l, wherein said conponents are blended by an agitator

in the mx tank to gformugai y j.on and d.s .further. conyveyed . to
said process tank. 7. Tﬁgghgﬁéégééa%%géﬁé%%gtg°0é%§ﬁ%ilvm¥?%¥ﬁ1§a?81d
bl endi ng i s peFPBPRRENDEY arehiflended blyade sydtemcd iMenchdymdx "ehAAK ter a

predet erm ned pg{ikods9f Lh{e,,1Q.8..The process_according to Caim?7,
furt her conprising:aeép %§?ﬁ§ §°?P5ﬁg?e$n%uh% FBrEgﬁ5e§g§§FHe§IGPr§ald
solution fromB&Peeasxtamkk to said process tank. 15 9. The process

according to Claim7, further conprising: enploying a pressurized nitrogen

delivery-systemto
7. The process according to Claim 6, wherein said

blending 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



convey said slurry solution fromsaid mx tank to said process tank. 20
10. The process according to Claim8, wherein said process!tamk2@8 ivers

-sajd slurry solution via a process punp to the point of use through a

W nkel mawd opgs3zrsand wherein said | oop recycles an unused portion of said
25 slurry solution back to said procqssing tank. 11. The process according

"'to Claim8, wherein said process tank 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 said
slurry back to said processing tank. 12. The. process according to Caim
10, wherei n,2bhurry f ablunfjobeliowsaipr poeoersd nechkri ai signadkvels eknsaitb 1
June 2005 240 7 |urry solution.in id process tank a signal is
sent to’ s\a{\i%dé)lzn%{ xé?%n%a%’% zttoar?é/% endi ﬁaatlﬁg itg}ﬁ)o TR §Br OHF Suppl v
said slurry tsolaipmwly tes sdi ol yrmcesshitaidn o 1shidhergrasessamecording to
Cl ai m 10, wherein upon surpassing a predeterm ned maxi rum|evel of said
slurry solution in said process tank an alarmis activated to alert an

operatdr and the 13 OCeBiSe VRl yEesk 2hBcdBIORENEE ClUAiEr ab) AReSXGRSHyRRY tion

of said slurry solution . 10 14. The process according to Caim1, further
surpassing a predetermined maximum level of said slurry

conpri si ng:
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:



I ntroducing a noi sturized gas into said process tank to fo a bl anket o
engOR wher ei.n

above the slurry solution. 15 15. The process according to

<, deoni zed Wwaj @losks3i ntroduced into said mx tank and said process tank to
flush said tanks cl ean between productiﬁyl runs. 20 16. The process
according to Claim21l1l, further <conprising a controller to nonitor and
control all functions of said process. 25 17. The process according to
Claim 16, further conprising a containnment sunp, wherein said containment
sunp includes a | eak sensor to sense any mal function in said process and

upon sensing said mal funet it@Rkt reRsPEls £ Siignale t i ontroller

shut down the grocess. 30 18. A_s stenlfor.ble% inggaﬁgdgﬁgtgéﬁﬁtﬁgﬁoég
slurry 2 sol utPBROPERE pHitht added s seqnentsadilaondunt bt feacit | tpmponent
conprising: 1 dda6nhe805 Woo825053445 I X mhg{e'n at | east a.first
and second conponent are gdded se ﬁ%ﬁn‘gi %%@y,pégﬂgr eac:'hd CE,?S}S’,%H-‘[M r &§ches
a coarse wei ghft1i@vedofnt seshle epdpdnerthers addedveih tmbketd| eéngedtivnt her

Stirrer Tor bendngoary Mol ee AR 48 EhesiEotmonent nto &
sol ution: and 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.



a process tank for receiving said solution and distributi nﬂe’it %@ t he
point of use. 10 19. The system according to C aim 18, furtHReM®e8ri sing
“a-controller to nonitor and adjust the blending and distribution of said
slurry sdY@0/8332%0 the point of use. 15 20. The systemaccording to Claim
.. 18-, wherein a scale is disposed belzow said mx tank to neasure the

wei ght of each incom ng conponent. 20 21. The system according to C aim 18,
~wherein said first conponent is a slurry supplied froma drumvia a
conduit. 22. The systemaccording to Caim20, wherein a 25 punp is
di sposed on said conduit to transfer the slurry conponent to said mx
tank. 23. The system according to Caim22, wherein a. valve is disposed

on said conduit dBwnstTigan:spbtemi ocd@diWEP to PaihersystaBrashoigdiRg to
Cl ai m 18, n%kﬂ a third conmponent conprising surfactant is supplied to

said mxt FURCTHYS Vs B398 3273 g egtorTiRmpl ey et beceedingrt o
G ai m 24, wheriel Nt isiaid cohpondneORRORAAY i1 ¥dek an injector enployed to
deIiv%r said third conmponent to said mx tank. . 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.



26. The system according to Caim18, wherein a mxed slurry solution ir's
transferred fromsaid nix tank to a process tank via conduf June®0ag a punp |
di sposed wdey@esys _ 10 27. The system according to Caim 18, wherein a
m xed slurry solution is transferred j3yomsaid mx tank to a process tank
via conduit having a pressurized nitrogen delivery system di sposed
thereon. 15 28. The system according to Caim26, further conprising at
| east two val ves are di sposed downstream of said punp. 20 29. The system
according to Caim 26, wherein one of said valves allows said slurry
solution to be deBi2ver edThe szyztemocesudimg 30. ¢haisvsBén1aﬁmxnhﬁmg to
Cl aim 26, wh j 2 o] a I ol an, to be
del i ver ed to Rt Hing 3, Burdf d14BOUES Be OPR: 37 CoalE Y o3P g
conpri si ng aS@dﬁd@ﬂmruw'aeﬂuuapnsapdthbupoynSobﬁtusa from 30 said process
tank to a point of use and return the unused solution to said mx tank. 1
June 2005 WD 02/053273 22 32. The system according to Caim 31, further
conpri i ng a punp3di.sposthe onssti e c arehtird ity delol velaigai d1s! ufuytiset ut i on
to the point oLluse 5 33, The system a cordlg% to Clg .31, further
prising a pressurize nit en elivery 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 pressurized nitrogen delivery system connected to said
conduit to deliver said slurry solution to the point of usd.Jui®28@8 The
- systemaccording to daim31, further conprising at |least two valves are
di sposed wwomsssggam of said punp. 35. The system according to O aim 34,

| . Wherein one 15 of said valves allowsssaid slurry solution to be delivered

to drain. 36. The system according to Caim31, further conprising 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 Caim31, further <conprising a back pressure regulator to
maintain a 25 dekf r edTheesygren posgrdigsndit tC188Bn The wheremmasedddi ng
to C ai m 18, mhereih sai d is taiLped w.thip a.cabiget, . The
system accor%llwg t%)ﬁk(} Zaii m%ﬁ{?é%r etl-'%ﬁgai éggcaﬁlp%@%ai nc %deg cggg’g}lilgve
proxi mty svintgeduringunpdefiosakddcabiweter o déneot armgaidakstabkdune
2005 WO 02/ 053273 23 40. The system according to Claim 18, wherein said

m x tank a process tank are purged via a conduit introducing de-ionized
water into said tanks.
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