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The present invention relates to the dispensing and
wdebiowssng2of |iquids. In particular, the preseRCT/US2005/036841

invention relates to a systemfor dispensing liquid

that allows for easy control of the volunme and speed

of liquid dispensed fromthe sane input |iquid source.

Certain manufacturing processes require the use of

liquid chem cals such as acids, solvents, bases,

phot oresi sts, dopants, inorganic solutions, organic

sol utions, biological solutions, pharmaceuticals, and

radi oacti ve chem cgi%ﬁgllﬁmsm%ﬁ ¥Ef4 N9 process

applications, flui s are eméal Ioyed as a

¢ o Al . _
Typi cal 1y, "the. MACKEHODN DR TR R AR Lo e
filled at | ocpd opfestRThfehticiM Jé@_elsp;% UgR fcﬂfpi)e%ﬂstiﬂg and

After filling the containers at a filling faci y
5t hedalivanadiiguidsir by pgipicdlar,|the phieggrddntantiongelates tsa system

e TohisRpS Gt It af5s i Fad PreBiiict I PoREREsRd speed
| NCsTNigBIPdisHefssERbhytheaPndinputlifGid Hovupensi ng system

or the liquid fromthe fluid container is enptied o
di rectly i nt dCartpias@mendiactiighpacedses redere ithgiiuge of liquid

ar 1R GL SR 2 S o SBRBAR. B85 TGuRenflf opants

10chenbeginic t osalutenyf acbiyaniy psoktisfsat Biokasealf i egblutions,
time. These process liquids are usually dispensed from,
t hePharmagertiealai @edsrasjoagiivei ehemicalsensinnasynp@nufacturing
th : thi-n £i IS [ el
i SPEE R, Rl ChNEIoES e SRyl Fkource of
ex pEoseseligindsifoaliquid selwsryisystbmI h@gpicalythedluid containers

P BRI AN oS Bivalios Femie fior teapa-use faciity,
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shipped to the end-use facility, such as for use in a manufacturing
process.

At the end-use facility, the fluid container is either

incorporated directly into a liquid dispensing system or the liquid from the

20 fluid container is emptied directly into a reservoir connected to the liquid
delivery system. Liquid dispensing systems allow alternative containers
to be used to deliver liquid chemicals to a manufacturing process at a
specified time. These process liquids are usually dispensed from the
fluid containers by special dispensing pumps.

25 In the manufacture of thin film transistor flat panel displays,
the dispensing and delivery of many expensive chemicals is required.
These chemicals include photoresist, color filter material, black matrix
material, and so on. These chemicals are typically dispensed in the
manufacturing process for spin coating, slit/extrusion coating, or a

30 combination of the two. Systems that dispense these chemicals must be

flexible to allow for different amounts of chemical and different dispense
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Another conventional approach to varying the amount and

speed of chemical dispensed from the same input liquid source involves

20 using a flow control device in the dispense train. In this type of system,

flow rate is controlled via a closed feedback loop, and the volume of the

dispense is controlled by the amount of time the liquid is dispensed.

However, some dispensing systems using flow control devices have poor

stability when a certain amount of liquid must be dispensed in a short

25 period of time. Also, flow control devices are very expensive, thus
adding to the overall cost of the dispense system.

Thus, there is a need for a low-cost liquid dispensing

system that eliminates the use of pumps and allows for easy control of

the amount and speed of fluid dispensed from the same input fluid

30 source.



adding to the overall cost of the dispense system

Thus, there is a need for a lowcost |iquid dispensing
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easy control of the anpbunt and speed of fluid

di spensed fromthe sane input fluid source. BRI EF

SUVWARY OF THE | NVENTI ON The present invention is a

system for dispensing liquid go a manufacturing

process froma container including an outer container

and a flexible inner container occupied by the |iquid.

The systemincludes a fl ow passage to provide fluid

conmuni cati on between an interior of the inner

cont ai ner and the manufacturing process. A pressurized

fluid source i BighdvSdddviiat OFsTHE INMENITION
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pressure from the pressurized fluid source.

In one embodiment, the system further includes a stop
valve downstream from the pressure sensor for terminating dispensing of
the liquid to the manufacturing process when a recipe amount of liquid

20 has been dispensed to the manufacturing process. Also, a suckback
valve may be near a manufacturing process end of the flow passage for
sucking liquid into the manufacturing process end of the flow passage
after terminating dispensing of the liquid to the manufacturing process.

BRIEF DESCRIPTION OF THE DRAWINGS

25 FIG. 1 is a schematic of a liquid dispensing system
according to one embodiment. of the present invention for dispensing
liquid to a manufacturing process.

DETAILED DESCRIPTION

FIG. 1 is a schematic of liquid dispensing system 10

30 according to one embodiment of the present invention for dispensing



FIG 1 is a schematic of a liquid dispensing system

according to one enbodi nent of the present invention
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DETAI LED DESCRIPTION FIG 1 is a schematic of |iquid

di spensi ng system 10 according to one enbodi nent of

the present invention for dispensingliquid 12 to

manuf acturi ng process 13 fromcontainer 14. Contai ner

14 includes flexible inner container 20 and rigid

outer container 22. System 10 further includes

pressuri zed gas supply 30, pressurized gas passage 32,
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Pressurized gas supply 30 is connected to compression
space 31 (i.e., the space between inner walls of outer container 22 and
outer surfaces of the inner container 20) via pressurized gas passage 32.

20  Pressure regulator 34 is connected along pressurized gas passage 32 to
regulate the pressure that is provided to block valves 36a and 36b.
Block valves 36a and 36b, which in one embodiment are course and fine
adjust block valves, respectively, are connected in parallel along
pressurized gas passage 32 to modulate the pressure from pressurized

25 gas supply 30 that is provided to pressurized gas passage 32. The use
of multiple valves allows for fine-tuning of the air pressure in
compression space 31. It will be appreciated that while two block valves
36a and 36b are shown, block valves 36a and 36b may be substituted by
any device capable of adjusting pressure to compression space 31 from

30 pressurized gas supply 30 (e.g., a single block valve).



adj ust bl ock val ves, respectively, are connected in
paral l el along pressurized gas passage 32 to nodul ate
woheospseissur e from pressurized gas supply 30 t Rar/US2005/036841
provided to pressurized gas passage 32. The use of
mul tiple valves allows for fine-tuning of the air
pressure in conpression space 3 1. It will be
appreci ated that while two block val ves 36a and 36b
are shown, block valves 36a and 36b may be substituted
by any device capabl e of adjusting pressure to
conpression space 3 1 from pressurized gas supply 30
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In one embodiment of system 10, pressure regulator 34,

block valves 36a and 36b, pressure release valves 38a and 38b, filter 42,

pressure transducer 44, stop/suckback valve 46, and interfaces to

20 pressurized gas supply 30 and controller 50 are provided in a single

package attachable to container 14. The package including the system

components listed can then simply be connected to container 14,

pressurized gas supply 30, controller 50, and a power supply (not

shown) to begin dispensing liquid from container 14 to manufacturing

25  process 13. In conventional systems that include pumps and flow control

devices to control the flow of liquid to the manufacturing process, this

type of simple connectivity is not possible since these components are

not readily integrated into a single package. Furthermore, even if pumps

or flow control devices were readily integrated into a single package, the

30 production of many such packages would be very expensive due to the



package attachable to container 14. The package

i ncl udi ng the system conponents |listed can then sinply
woeowmmasnset ed t o contai ner 14, pressurized gasPeUsSkops/036841

30, controller 50, and a power supply (not shown) to

begi n dispensing liquid fromcontainer 14 to

manuf acturing process 13. |In conventional systens that

i ncl ude punps and flow contrqd devices to control the

flowof liquid to the manufacturing process, this type

of sinple connectivity is not possible since these

conponents are not readily integrated into a single
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the dispensing process. Controller 50 subsequently provides a signal to

stop/suckback valve 46 to open a fluidic path between container 14 and

20 manufacturing process 13. If block valves 36a and 36b are closed,

controller 50 also provides a signal to block valves 36a and 36b that

causes block valves 36a and/or 36b to open. This causes pressurized

gas to flow from pressurized gas supply 30 to compression space 31 via

pressurized gas passage 32. In one embodiment, pressurized air supply

25 30 has a pressure between about 60 and 100 pounds per square inch
gauge (psig).

The pressurized gas, preferably compressed air or

nitrogen, is supplied to compression space 31 by pressurized gas supply

30 to force liquid 12 through filter 42, pressure transducer 44, and

30 stop/suckback valve 46 via flow passage 40. As liquid 12 is dispensed



st op/ suckback valve 46 to open a fluidic path between

contai ner 14 and manufacturing process 13. If bl ock
woabosass36a and 36b are closed, controller 50 BCTWS2005/036841

provi des a signal to block valves 36a and 36b that

causes bl ock val ves 36a and/or 36b to open. This

causes pressurized gas to flow from pressuri zed gas

supply 30 to conpression space 3 1 via pressurized gas

passage 32. In one enbodi nent, pressurized air supply

30 has a pressure between about 60 and 100 pounds per

square inch gauge (psig). The pressurized gas,
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44 is proportional to the flow rate in flow passage 40. The pressure in

flow passage 40 is preferably measured downstream from filter 42 such

that dispense accuracy is not affected by filter restriction due to use and

20 impurity retention of filter 42. The pressure sensed by pressure
transducer 44 is provided to controller 50. Controller 50 then compares

the pressure sensed by pressure transducer 44 to the pressure required

to dispense liquid 12 to manufacturing process 13 within the
specifications of the dispense recipe (i.e., time of dispense, amount of

25  liquid 12 to dispense to manufacturing process 13, etc.). If necessary,
controller 50 then adjusts the pressure from pressurized gas source 30

to compression space 31 by modulating block valves 36a and 36b to
increase or reduce the pressure from pressurized gas source 30 at

compression space 31.



44 is proportional to the flowrate in flow passage

40. The pressure in flow passage 40 is preferably
woresiseid2 downstream from filter 42 such that #CTSHES/036841

accuracy is not affected by filter restriction due to

use and inpurity retention of filter 42. The pressure

sensed by pressure transducer 44 is provided to

controller 50. Controller 50 g hen conpares the

pressure sensed by pressure transducer 44 to the

pressure required to dispense liquid 12 to

manuf acturing process 13 within the specifications of
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pressure parameters. in one embodiment, the drive signals used to
control block valves 36a and 36b are pulse width modulated signals.

The pulse width modulation carrier frequency is selected based on the

20 response time of the solenoid valves. Controller 50 includes a
proportional feedback component to calculate an error signal based on

the difference between the current pressure at pressure transducer 44

and the pressure necessary to meet the flow rate specifications of the
dispense recipe. This error signal is used by controller 50 to modulate

25 the pulse width of the drive signal provided to block valves 36a and 36b.
This results in an adjustment of the pressure supplied to compression
space 31. In another embodiment, controller 50 additionally includes
derivative and integral feedback components to provide error signals
related to the rate of change in pressure over time at pressure

30 transducer 44 and the variation of the rate of change in the pressure



36b based on di spense recipe, manufacturing process,
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36b are pul se width nodul ated signals. The pul se width

nodul ation carrier frequency is selected based on the

response tinme of the solenoid valves. Controller 50

i ncludes a proportional feedback conponent to
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! b aonBhed By ssasteier ool VB s ardimepdusiEaryanas. When
di %ngéféég%o gJ Qld srgnépfrswe%aré)frsﬁw&rr4@J e8sfoller 50

val v b as “necessary to prevent
10 oveeterasses | ndethoar dbocanpc!esgres;swﬁad'@% been nsupphed to

nbod
A E o REECE iF oo ity B0 Eerie R Haltly, Blcssuee s
Comss RidHeph ébm&r%%fo@n' é;%ce5@1 Wedritrolel 59 dpesﬁshﬁam@@uieﬂlteﬂéese

signal s. Wen control l'er 50 receives a Si from
pr ysbess3da and 88k @s neressamt togledure tioe PERSHURG HbgOmpression

cohrer 1o raRefdTate el Ty PR PEBAMR biassute release
15t hghhidae3qy 856 8818 aré cboscharghfing adjusp begkivaives) sespattively,
controller 50 opens ?ressure rel ease val ves 38a a

38H0 aﬁowéeéﬁa%ﬁqn%o Bk PressUYse ¥ amPression, %@%%31 or his

provides a fluidic path between compression space 31 and pressure

release drain 39 via pressure release passage 37, thereby reducing the

pressure in compression space 31. Pressure transducer 44 continuously

20 provides a signal to controller 50 related to the pressure in flow passage

40 as the pressure is reduced in compression space 31. When controller

50 determines that the pressure in compression space 31 has reached

an appropriate level, controller 50 closes pressure release valves 38a

and 38b. Optionally, system 10 may additionally include another

25 pressure release passage (not shown) connected directly to pressure

release drain 39 which, when opened, facilitates rapid release of
pressure in compression space 31.

When the amount of liquid 12 dispensed to manufacturing

process 13 corresponds with the dispense recipe specifications, system

30 10 terminates dispensing of liquid 12 to manufacturing process 13.



space 3 1 to an appropriate level. In one enbodi nent,

pressure rel ease val ves 38a and 38b are course and
woizoms/0aslj3ast bl ock val ves, respectively, to al POWUS205/036841

fine-tuning of the air pressure in conpression space 3

1. This provides a fluidic path between conpression

space 3 1 and pressure release drain 39 via pressure

rel ease passage 37, thereby rggducing the pressure in

conpression space 31. Pressure transducer 44

conti nuously provides a signal to controller 50

related to the pressure in flow passage 40 as the

Pr &SSiFller SO shizeal sidhaf WIS SliSkbatRaRve 46 tolefRinate the
controller 50 determnes that the pressure in

coriiidie s comepiane betweem sthee datiesier aaf dppeoprankaiser 20 and

oA EOR Ol benai vy SEPBEREK VS 4Banen ShaEpr sucks
| NGrydeyad aphBat RIISSHLER d16D/RBBRDANSEAYE 46n@id sismufacturing
connected directly to pressure rel ease drain 39 which,

SuhaWoepened, brgki inte Aex pagrager d0easthist syeiadlr eregedure
o SpaReRs R0 12 ror! NiPaPlx ABHe foplAdl Khsdq o o

t handhefaensihgr gocpss 4pesitdr ihat dispenses ysdipenspecifications have
term nates dispensing of liquid 12 to manufacturing
pr REBEMe8 Control | er 50 sends a signal to

st op/ suckbac K{é{r?du‘éeméﬁiﬁ.‘cgtiéﬁé ELABeEmbRE bk %’gﬁid disggnsing
connection between the i nterior of inner contdlner
10ancsystam freseioforegigscdbed wittihut Sleppting frbacthevspivieadd scope

t hen draws or .sucks any liquid 12 that js. between.
St 69156 Bkeasit miaan i ox SRl 48t GeTtAl T EGSmice!s (..
baclobifirichemieas 8868 1¢ thakBlihh Ai¢ rBASKIIITRE BAHERdisplays),
prevents extra [rquid 12 fromdripping or drooling
f r dinis| sametisesgdesidable tandpsnart iangd mtorsedigui B4 twith a

BB S RS R 2B el o Bt 12. o

1501 Spedtsipage Syas emube Rt abaiovedepeibr ed didpeheiry liquid 12 to
departing fromthe spirit and scope of the present

i nVBaugeturing-pregasp 8, Iniorderderacgomnlishibig, aherdsapee gas

(€ @moval system could be incorporated into system 10, such as that

described in U.S. Pat. Application No. 10/823,127, filed on March 13,

2004, entitled “Liquid Dispensing Method and System with Headspace

20 Gas Removal” by K. O’'Dougherty, R. Oberg, J. Menning, G. Eiden, and

D. Grant, which is herein incorporated by reference. In addition,

container 14 may be filled so as to provide zero headspace in inner

container 20 using the method and system described in U.S. Pat. App.

No. 2003/0205285, filed on November 6, 2003, entitled “Apparatus and

25  Method for Minimizing the Generation of Particles in Ultrapure Liquids”®

by W. Kelly and D. Chilcote, which is also herein incorporated by

reference. Furthermore, system 10 is expandable to allow for multiple

dispense points from a single container 14.
The liquid dispensing system of the present invention offers

30 several advantages over conventional dispensing systems.  For



color filter chemcals used to make thin film

transistor flat panel displays), it is sonetines
wdesierabide to transport and store |iquid 12 w POTAIS2005/036841

headspace gas in inner container 20 to prevent decay

of liquid 12. This headspace gas nust be renoved prior

to dispensing liquid 12 to manufacturing process 13.

In order to acconplish this, 1@ headspace gas renoval

system coul d be incorporated into system 10, such as

that described in U S Pat. Application No.

10/ 823,127, filed on March 13, 2004, entitled "Liquid

Di %&Qﬁ@l@%éﬂéﬁh@@&o $psise i pimpedd sinadispense train, liquid

Renmpval ugherty, R Oberg, J. Mennin

o d@mil bedies oLFaMAIRAIGE oA Bl APTVREHP BRI EM paused

ref Slr(?élgﬁoragl'ana&dﬁl}rh[gr&g Hitden Lhdh tﬁgud llbgg shiblded
adspac

O provide zero € I'n inner cont

us1b|ygrrinbe aorithindr 20dfroys tlean pressurideeld gas tHat.fofées. liquid 12
No. 2003/0205285, filed on Novenber 6, 03,,. ..
5 enﬁhrtquga flomppassRagA &ndn wewrﬁaanfrs&awameznago&cﬁg into liquid

l”ll‘?r a&h@@ 695 g@éédsﬁege?) V%Jésgl ttﬁ@r%#ggpﬂﬁgrgg’e"ﬁé th®YoMhation of

I ch’
i ncdmle;tenam@dmbmbubbmsemd&qwd:um hPfusyrtee c:smﬂmrmnis‘,) of system

exp ndable to allow for mul ti di spense tsfrom
el exbensivaromiATas domones anll PBGE ek Gntrol
t hQieRiR3eNthus NY&RIdRY tRET 8bst %ﬁvﬁ{@o@%ﬂﬁ%é@@ﬁslﬁd e§ystem.
conventi onal di spensing systens. Forexanpl e, because

IOSyﬁmrthemom,ethemmnmmts of spietedi é@emeea&lwbe inte¢gratet! into
12 wil | fcontmnatl nco

corveingiondiresettens BBl by Ries SIPEE 1 oAuisk Apgsimple
Corgmnestien td theaﬁahwa@mndg mbésslat ihe &id-abe eskilty.

i nner container 20 fromthe pressurized gas that
forces |iqui dnisummasygleufiesty diseensieg 4ystempsthat allow for

AR Sl T SO B8 bRESEA AtEndE 46508 1 bo
15f orremlizean with thel samei inpet ﬂqulﬂommrbbeanblmw digpedsd pumps or
PI us, the corrponent s of Sést em 10 a rel at | vel y

ndioyeRantel dadens uthecdishapse fa- ot iuyever ofiessriigrgponents
devéréeéx dridiR, raﬁg%ioﬂ\ﬂw th&ondBut@ftol EShiaNBIRIdn of the liquid,

dlspen5|ng syst
and can have poor stablhty The liquid dispensing system of the present
invention addresses these and other drawbacks of conventional liquid
20 dispensing systems. The liquid is dispensed to a manufacturin.g process
from a container including an outer container and a flexible inner
container occupied by the liquid. The system includes a flow passage to
provide fluid communication between an interior of the inner container
and the manufacturing process. A pressurized fluid source is provided
25 that is in fluid communication with a space between inner walls of the
outer container and the inner container. The pressurized fluid source
causes fluid under pressure to flow into the space between the inner
walls of the outer container and the inner container to force liquid out of
the inner container to the manufacturing process via the flow passage. A

30 pressure sensor is positioned to sense pressure in the flow passage. A



Furt hernore, the conponents of system 10 can easily be
integrated into a single, transportabl e package, which
wabkbwwssior qui ck and sinpl e connection to thePCT/US2005/036841
manuf acturing process at the end-use facility. In
summary, current dispensing systens that allow for
di fferent anounts of chem cal and different dispense
speeds to be realized with th2 sanme input |iquid
source enpl oy di spense punps or flow control devices
in the dispense train. However, these conponents are
expensive, are known to contribute to contam nation of
t heod\tir@lldrdes;amwbiwtt% ttmvhprqssore sérdurl ddn)trolsTttmdtéteq;su:é in the
ensi ng system of the present inventign addresses
§5 RRESRS Y BloAuRRs ther PegrRRy oG yEPeiIzed fluid
&?%%lng systens. The liquid is dispensed to a
acturing process froma container including an
out er cont ai Adhoaghl thef presebl m\temthen bantteEemedescribed with

occ i ed the liguid., The s sten1 ncl udes .a. f .
5 paBieo o Bofersl | bodiinS: Srkds Bkliedoin die art wil

' ”Fé’ddd?t" zeOfthéhech'aﬂﬁéé ﬁ%@/t %'en%a@é‘dint Smireand agétdll i Without

process. A pressurized fluid source is provided that

i s depaftingi fobrodherspirit and saope Ohthe kyaotomet ween i nner
wal I s of the outer container and the inner container.
The pressurized fluid source causes fluid under
pressure to flowinto the space between the inner
wal | s of the outer container and the inner container
to force liquid out of the inner container to the
manuf acturing process via the fl ow passage. A pressure
sensor is positioned to sense pressure in the flow
passage. Acontroller responsive to the pressure sensor
controls the pressure in the fl ow passage by
nodul ati ng the pressure fromthe pressurized fluid
source. Although the present invention has been
described with reference to preferred enbodi nents,
workers skilled in the art will recognize that changes
may be nmade in formand detail w thout departing from
the spirit and scope of the invention. CLAl M5



1. A systemfor dispensing liquid to a manufacturing
process froma container including an outer container
wanweaasismner container, the inner container nRde®US008/036841
flexible material and occupied by the liquid, the
system conprising: a flow passage to provide fluid
communi cation between an interior of the inner
cont ai ner and the nmanufacturil@g process; a pressurized
fluid source in fluid conmmunication with a conpression
space between inner walls of the outer container and
the inner container for causing fluid under pressure
t oCLUIAMS: nt o t he conpression space to force liquid out

of the inner contain 0 the nuf.gcturin roces

V4 che 11 owAraitduor dighensing BISHASH MALRRGRBE rgoess
SeR%t RI@HBHAE InBIUdIy bh QUtBETASRer AR oh FRRE rceh{a%er the
responsive to the pressure sensor for controlling flow
of inrfeg contpiner made v af flaxiblp asatagel yd aeclinied byghe figuid, the
pressure from.the pressurized fluid source. 2. The

sy SYSRMBFORPLUPRB1,  wherein the controller is

progr amabl e gWidvp p@sgb@?%‘%ﬁ)\h@&ﬂﬂﬂ ESHRTnidABnAbetween an
reci pe amount of [iquid be di spensed to the

manuf act uri ng pr odé@goaﬂﬁlﬂ@ isnepepriainfirand te wandfasturing
whi ch the recipe %n$ é‘t of liquid nust be dispensed to
t he manuf acturi ng Bt¥ss. 3. The system of claim 2,

wherein the %\oatésshhzédcmndrsamcé lipvituadi dd?rﬁmhhmit:dniw:th a
the flow passage based on the dispense recipe.

system of cl ai m 1. CORHEEEFIANSRACH Ledyeen i@%ﬁrfW%HSdOf the outer
source container and the inner container for causing fluid

under pressure to flow into the compression space
to force liquid out of the inner container to the
manufacturing process via the flow passage;
a pressure sensor positioned o sense pressure in the flow
passage; and
a controller responsive to the pressure sensor for
controlling flow of the liquid in the flow passage by
modulating the pressure from the pressurized fluid
source.
2. The system of claim 1, wherein the controller is
programmable with a dispense recipe comprising a recipe amount of
liquid to be dispensed to the manufacturing process and a dispense
duration within which the recipe amount of liqguid must be dispensed to
the manufacturing process.
3. The system of claim 2, wherein the controller controls flow
of the liquid in the flow passage based on the dispense recipe.
4, The system of claim 1, wherein the pressurized fluid source
comprises:
a clean dry air (CDA) source; and



conprises: a clean dry air (CDA) source; andfluid

control neans connected between the CDA source and the
woanprssise on space, the fluid control neans reBODAUSR006/036841

to a signal fromthe controller to adjust a CDA

pressure in the conpression space. 5. The system of

claim4, wherein the fluid control neans conprises a

bl ock valve. 6. The system ofl4cl aim5, wherein the

bl ock val ve conprises a solenoid valve. 7. The system

of claim®6, wherein the controller nodul ates the

pressure fromthe pressurized fluid source by

provi di ng a fluidseondrolt meansutanmeztted ibadwsegniile CHA Isource

sol enoid valve. 8. The system of claim erein the
control I er incl ud@gd;{ﬁﬁ_r EEBIRR) sgaggdé}&ﬁﬁlgpmiﬁgﬁpeans
to determne an epgsionsh@® a | o MR ebatrbIG tbNRijust a
drive signal to the solenoid valve, the error signal
based on the pres&iApressuie it thewcpapesgionssansd by

: EZS pressure %P%gqrt'ﬁwg'gf }Wa%msﬁ‘f’tﬁquergfn ?Iké?"fmig ’co\mr%rl “hbans

controll
pr Q@ﬁ;ﬂris@gqj blbBk ¢gKal - derivative (PI D) feedback
conponent to determ ne an error signal used for .
nodul ati ng t Hdedpyistem $if ghaim 2.0vhereinstiedleck valypeemprges a
err Sl based on the pressure in the fl ow passage
ser?g)edq%@oslkg' pressure sensor. 10. The system of claim
4, 7and furt hameceygiens on@laim By edwreid thegobatrolier modulates
connect ed between the CDA source and tbhe fluyid con}rol,
medhig Prassure ent ia Riasskriegciiwidsouser by preyging a pulse width

COREA L AR dLERSYbInE ShRARE Yalye connected bet ween
a e

pressure relea rain and the conpression space to
fag.litate The system of claim 7, wherein the controller includes a

proportional feedback component to determine an error signal used for
modulating the drive signal to the solenoid valve, the error signal based
on the pressure in the flow passage sensed by the pressure sensor.

9. The system of claim 7, wherein the controller includes a
proportional-integral-derivative (PID) feedback component to determine
an error signal used for modulating the drive signal to the solenoid valve,
the error signal based on the pressure in the flow passage sensed by the
pressure sensor.

10. The system of claim 4, and further comprising:

a pressure regulator connected between the CDA source
and the fluid control means.

11. The system of claim 1, and further comprising:

a pressure release valve connected between a pressure
release drain and the compression space to facilitate
release of pressure in the compression space.

12. The system of claim 11, wherein the pressure release valve

comprises a block valve.



rel ease of pressure in the conpression space. 12. The

systemof claim1ll, wherein the pressure rel ease valve
woanrossis a bl ock val ve. 13. The system of cl aPar/122005/036841

wherein the bl ock val ve conprises a sol enoid val ve.

14. The system of claim 13, wherein the controller

nodul ates the pressure fromthe pressurized fluid

source by providing a pul se @wWbdth nodul ated drive

signal to the solenoid valve. 15. The system of claim

13, and further conprising: a fluid control valve

connect ed between the pressurized fluid source and the

conpr essi on Fpamystenhef tlaiind 2,omerein thal block ¥slyencinprises

to a signal fromthe controller to increase pressure

i n%%@efg%ﬁﬁﬁﬁ@si on space; and a pressure rel ease valve
congect ed betrpgeqysteri’ FSGHME TE\ARstirdiRl BodRslidrfodulates
conpr essi on space, the pressure rel ease val ve

r edimd pdasere fom tiegrrassdnizad luid soore by peavidiogdeprlsgyddth

pressure in, the.congpressi on space. 16. The system of
cl & Lﬂ?tegrﬁjtﬁ“ﬁelﬂ’g'}?g?o ?b%‘fﬁ&fagpﬁg\f’aq\ée'st op val ve

doymst r eam f rma@ dyBRr Of SRdirhel 3 emMBIdurther cdprsingt | ng

di spensing of thé liquid to the manufacturi nghprocess

when a reci p@ Hwidupentinl valyei epriestast detweapdhs ceressurized
the manuf acturi ng.ﬂ@[ﬂﬁésagce %\KE t-”%ecé%ﬁe,%@i&{ s Iat@ég‘tﬂe fluid

and further conpri sucKkback "val've connecte
near a manufact uricogtror ogfés esupodbivehdof lkowsigrsisdgam the

for drawing liquid back into ) .
controller to increase pressure in the compression
space; and

a pressure release valve connected between a pressure
release drain and the compression space, the
pressure release valve responsive to a signal from
the controller to decrease pressure in the
compression space.

16. The system of claim 1, and further comprising:

a stop valve downstream from the pressure sensor for
terminating dispensing of the liquid to the
manufacturing process when a recipe amount of
liguid has been dispensed to the manufacturing
process.

17. The system of claim 1, and further comprising:

a suckback valve connected near a manufacturing process
end of the flow passage for drawing liquid back into
the manufacturing process end of the flow passage
after terminating dispensing of the liquid to the
manufacturing process.

18. The system of claim 1, and further comprising:

a filter connected across the flow passage.



t he manuf acturing process end of the flow passage
after termnating dispensing of the liquid to the
waoamsfoast3ar i ng process. 18. The system of cl ai RCUS2006/036841
further conprising: a filter connected across the flow
passage. 19. The systemof claim 1, wherein the flow
passage, the pressure sensor, a pressurized fluid
source coupling, and a controlléer coupling are
provided in a single package that is connectable to
the container. 20. A nmethod of dispensing liquid to a
manuf acturing process froma container including an
outer container and a flexible inner container, the

flexjble inn cont ai ner_containing the |iquid, the

met E%‘d conpr i fil%gsfysgqrgvp{jic%ma T i‘ﬁg‘?r@"? I1B& éjf%s%%sage, the
bet preBURN sSERSE 20 pre¥sutiBgd e sobey %b[]ﬁﬁr}s%m%ﬁ B controller
manuf act uri ng process; supplying pressuriz uid’in

a cePHRiBgspien PEidad etavsingle ackagerthabs aioneectbte to the

t he. QU4 contai ner to dispense liquid fromthe inner
con‘t:al ner to the manufacturing process via the liquid

f I oR0.passage; A gasthioBdoiPdispERsiRg itutd e Bl @Wne :
and_controlling the pressﬁre i% ?’he flow pas?%é‘ggﬁ/prowss

modiiPE: B goRtaFIEs iluding emeowiesseuntbined andial. flexdble inner
Th L i | at |
o SrRaines Be fodiBlifiler, LORtRA1d ABRHnild 0y fuRar e aiathoo

onecdrhpiigingont rol val ve connected between a
pressurized fl ui%_sourpwnd the conpression space.
22. The met hdyO¥EING giliauid flow.passage befwesan ag iaterior of the

lleast one fluid jyner container and the manufacturing process;
supplying pressurized fluid in a compression space
between the inner container and the outer container
to dispense liquid from the inner container to the
manufacturing process via the liquid flow passage;
sensing pressure in the flow passage; and
controliing the pressure in the flow passage by modulating
a preséure of the pressurized fluid.
21. The method of claim 20, wherein modulating a pressure of
the pressurized fluid comprises:
adjusting at least one fluid control valve connected
between a pressurized fluid source and the
compression space.
22. The method of claim 21, wherein adjusting at least one fluid
control valve comprises providing a pulse width modulated drive signal to
the at least one fluid control valve. .
23. The method of claim 20, and further comprising:
terminating dispensing of the liquid to the manufacturing
process when a recipe amount of liquid has been

dispensed to the manufacturing process.



control valve conprises providing a pulse width

nmodul ated drive signal to the at | east one fluid
woanierossidral ve. 23. The net hod of cl ai m 20, an@ctmwstdoen3cssl

conprising: termnating dispensing of the liquid to

t he manuf acturing process when a reci pe anount of

i quid has been di spensed to the manufacturing

process. 24. The nethod of cl&im 23, and further

conprising: drawing liquid into a manufacturing

process end of the flow passage after term nating

di spensing of the liquid to the manufacturing process.

25. A liquid handling system conprising: a container

coftai ner, +EE s PLEa? AlntuthErhiiefdrng
liquid; and grRRGagLRring hasdalbeuringtprecessend oéthe flow

the connector conprising: a probe insertable into i,he_
i nner cont ai ner apasYaYE Aerderminatipgstisprnsing Ebithe liguid to

pressurized fluid,sourcecc ] interfacing with
a pressurized fl um? @86"’@&%&%&%1 he pressurized
f1ggd sour ceallguidhahdling S@temtobairisimg:wi th a

conpr essi on space between inner walls of the outer .
cont ai ner ané conainemMBEIUEHIR an PuEETGANtRIABE ARG 2 igKikje inner

under pressure to.flawdnto, S0P MBS Ehtaining a

. 8%
i nner walls of thé outer’container anolbt e | nner
contai ner to forciquidgand out of the inner container

via the fl owap?:(s)gr?ggt(;)r attachable to the container, the connector
comprising:

a probe insertable into the inner container and
having a flow passage therein;

a pressurized fluid source coupling for interfacing
with a pressurized fluid source such that the
pressurized fluid source is in fiuid
communication with a compression space
between inner walls of the outer container
and the inner container for causing fluid under
pressure to flow into the space between the
inner walls of the outer container and the
inner container to force liquid out of the inner
container via the flow passage;

a pressure sensor for sensing pressure in the flow
passage; and

a controller coupling for interfacing with a controller
that is responsive to the pressure sensor, the
controller controlling flow of the liquid in the

flow passage based on a signal from the



a pressure sensor for sensing pressure in the flow

passage; and a controller coupling for interfacing
weoizbds/asisontrol ler that is responsive to the pPesRISE@®S/036841

sensor, the controller controlling flow of the liquid

in the fl ow passage based on a signal fromthepressure

sensor by nodul ating the pressure fromthe pressurized

fluid source. 26. The liqui dithandling system of claim

25, wherein the connector further conprises a stop

valve for term nating dispensing of the liquid. 27.

The I'iquid handling system of claim?25, wherein the

connector further conpresssreassnsskiae knodilating thhe pressure

drawi ng liquid back into the flow passage after
terninating di spensi n&tr%'f‘ tBﬁé’f%%{E&a.a%'ngSW&% i qui d
haggll i ng systren fjuid! RaMdidy BRI Bf LABInE OPRIeGidrein the
further conprises a filter "connected across the flow
passawsiorirtheheonipyised datel ivalyesiosttermishatiog «diapamsing of
wherein.the controller is progranmable with a di spense
re 3 nprising a reci pe anount of liquid to be

di gppensed anfh@ Fhs@eRsRdIfHY alyistsmWwot hilginwh2sh Wigein the
reci pe anmount of [iquid nust be dispensed. 30. The,
| i qeinedtemfurthey copeprisason sudbark yalvghErediawing liquid back

C oS e fidw BABLIGE 81 BARMERING uid hsTP PRIRARE Dased
28 The liquid handling system of claim 25, wherein the
connector further comprises a filter connected across the flow passage.
29. The liquid handling system of claim 25, wherein the
controller is programmable with a dispense recipe comprising a recipe
amount of liquid to be dispensed and a dispense duration within which
the recipe amount of liquid must be dispensed.

30. The liquid handling system of claim 29, wherein the
controller controls pressure in the flow passage based on the dispense

recipe.



