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Certain Manufacturing Processes require the use of liquig

10 inorganic solutions, organic solutions, biologicaj Solutions,
pharmaceuticals, and radioactive chemicals. In many manufacturing
process applications, fluig Containers gre employed as a Source of
Process liquids for liquid delivery systems, Typically, the fluid containers

15 After filling the Containers at g filling facility, the containers are typicaily

20 fluid container is emptied directly into g reservoir connected to the liquid

specified time. These process liquids are usually dispensed from the
25 In the manufacture of thin fijm transistor fiagt Panel displays,

These chemicals include photoresist, color filter material, black matrix
material, and sp on.  These chemicals are typically dispensed in the
manufacturing pracess for spin coating, slit/extrusion coating, or g
30 combination of the two. Systems that dispense these chemicals myst be
flexible to ajlow for differant amounts of chemical and different dispense
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DETAILED DESCRIPTION
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% accoming IG. 1 s a schematic of liquid dispensing system 10
9 10 one embodiment of the present invention for dispensing
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The present invention is a systemfor dispensing |iqu
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flexi bl e inner container occupied by thecgiﬁgn_bggaQQﬂ%gﬁm&u
and 5 a ef|om/passage to provide fluid communi ing process. A
| nol udes af the inner container and the nahuf?Ctﬁ[ -3 communi cat i on
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pressurlzedeng{meen inner walls of the #éuter cont?:E?g “nder
with a spac : fluid source causes r
ContairgrioTpﬁo&Piﬁ[gsfﬁélgggce between the inner walls of the oute
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: : cor .
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government regulatory specifications for handling of the particular liquid
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15 container as shown in U.S. Pat. No. 5,335
August 9, 1994, which is herein incorporated by reference.
Pressurized 9as 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 reguiator 34 js connected alon

adjust block valves, fespectively, are connected in paralle] along
pressurized gas passage 32 to modulate the pressure from pressurized

25  gas supply 30 that is provided 1o pressurized gas Passage 32. The use

of multiple valves allows for fine-tuning of the air pressure in

compression space 31. It wijl 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).
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re release valves 38a and
38b, and stop/suckback valve 48,

in one embodiment of system 10, bressure regulator 34,
block vaives 36a and 36b, pressure release valves 38a and 38b, filter 42,

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

20

25 process 13. In conventional systems that inciude pumps and flow contro}
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 3 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



PCTI US2005/ 036841 5 The interior of inner container 20

is in flui kLGation wth manufacturing process 13 via flow

passage 40. Fl ow passage 40 is typically provided in a p at is
i nsertabl e through a port of the container and into innelrseig/g?éogqméﬁ‘”

20 to provide fluid comunication 5 between liquid 12 and

manuf acturing process 13. Optional filter 42 is shown connected
across flow passage 40. Alternatively, fglter 42 may be integrated
into container 14. Pressure transducer 44 is connected along fl ow
passage 40 downstream fromfilter 42. Stop/suckback valve 46 is

connected at pas e 40 proxi mate to manufacturing 10
process 13. Coﬁri]grr?gﬁftgzrﬁ %’?’%ﬁldﬁa&’*’y‘:@fﬁﬂ clevioeac 65 060268 Goted that
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and provi des b8 psovided ﬁ;dhﬁulﬁ]ggﬁk\ff# egﬁGa and 36b, pressul&YrZfRase
val ves 38a; and 38b, ~and stop/l TR %‘9@9.’“aSlnglepackage)laiﬂ%le
enbodi ment of%i’é‘?@ﬁ"ﬁmﬂﬁy- pressure regul ator 34, block val ves 36a and
a_and 38b, filter 42, pressure

36b, pressure rel ease I 8
transducer 44, stop/ su\é ggigiatgngr gantigler Sdeceives batigenise réfipe as an

ressuri zed ¢gBBUk(tgpicaihB3thmmndoyeen ¢ r ovided in a single
i o aeppsiommchyc el e LF oSy RASY ionss Arooiin oo

ackage atta I .cont ai ner. .
gonpogems li%:gﬁgu Cr.témﬁn@%fﬁo disnflispensed o neshuifactGaRg & 331?4%
pressuri zed ghspenspplyraBn wﬂﬂﬁf\ghk g0 and a power supply %ta_
shown) tqobegjigh dissgﬁnm ng |1 qui _ rorlﬂ cB‘?ﬁ%ﬁ FEPOUY @foliguid uhast vei ng
25 process 13.°H¥ISEOM &R Msmaractyring procebat Fop%kgﬁ,ﬁ}@%and flow
control devi oesy teorfRBhAOL gtgfhﬂ#zw of |iquid to the mantt acttFPAg
process, thi %&é ectt,?rgqgsji rere conhécla ViigRense @ ipbs sif bliguigi noe 14 hese
conmponents a irgcdast 48r it el kkngl e _package.

mp godsst 401 It efle| M o2 nalngl g, o s anpther

Furt her nor e, ey, | {45 r. flow control devices
integrated i ﬁt oﬁgléléifdh%:égg %5%?83@33{ ReMaEmNngr s)sterh i 10ntoodispanse S1ACAh

packages woullt- Bllisuid V12 xpemsriutactdifg tRoddg 13 in twelve seconds. Th
15 d.ispense recipe also includes other information about the liquid. (e )
viscosity, density, etc.) and the manufacturing process (e.g. arnbi:’;
temp:erature of the process) that controller 50 takes into accou.;nt durin
the dispensing process. Controller 50 subsequently provides a signal tg
stop/suckback valve 46 to open a fiuidic path between container 14 and
20 manufacturing process 13. | block valves 36a and 38b are closed
controller 50 also provides a signal to block valves 363 and 36b tha;
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
N g;eisurized gas passage 32. In one embodiment, pressurized air supply
as a pressure betwee
e e n about 60 and 100 pounds per square inch
| The pressurized gas, preferably compressed ajr or
nitrogen, is supplied to compression space 31 by pressurized gas suppl
30 to force liquid 12 through filter 42, pressure transducer 44 ang
30 stop/suckback valve 46 via flow passage 40. As liquid 12 js dispe;nsed
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When liquid 12 flows through flow passage 40, pressure
transducer 44 senses the pressure of liquid 12 flowing through flow
bassage 40. According to Poiseuille’s faw (also known as the Hagen-
Poiseuille law), the pressure in- flow passage 40 at pressure transducer
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 js provided to controlier 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 1 3, etc.). If necessary,

15

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.
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' ' I tional gas
[ [ 20. &ptionally, an add
i fl exi bl e i nner cont ai ner addi t
COLLszlggd pressure regul ator (not shpmm) congggtgg Eguld 0
B?essgrized gas supply 30 and conpression 5 sp

I on

[ Il ned constant pressure to conpressi

lied to provide a pp plgrm ne ot e
:gggel 31. This additi oné\ﬁgcoﬁ%eﬁfﬁsﬁwet & Pomprassi fRice SYPRAY 1%n

woul d al | ow s@ﬂtﬁfﬁc:l(bh@ frefﬁwufgblﬁog%%bégﬁ% tgﬁigﬁgﬁ i%\,ﬁlﬁe_?\lgigg rmzilss?t;dr: t
sp(r;]ltcgi ﬁér mz)(r)eiﬂge?glg) lcéggigé '%Cgﬂnsgﬁ &% Jawi radel tgﬁ?h%olxggb?%ﬂegﬁﬁfq _,anl,2
;gy means capabingein ﬂgM mltggle%és%g’%q %gr%?&bﬁﬁswmlpmﬁww change
mechan cal® bal L L IPYaESEe i yrebsLie RiameRuéd ROl QU BASGaDe
nmechani cal ~ bas the pressure of [iqui
40, pressure wrﬁl‘dﬁg)zglgéé ﬂ%’ %ig?gigyﬁgqp &P pPeRmsdactuting srocmes (1 Sfowrown
ggr ?ﬁth;gg\r’]V_ sly53t£r$|l 10'to provide a liquid dispense according to the specifications of
the dispense recipe. Furthermore, the ability to vary the flow rate of
liquid 12 through flow passage 40 by adjusting the pressure to
10 compression space 31 permits different dispensing recipes to be carried
out from the same liquid source.
In one embodiment, block valves 36a and 36b are high
speed/high cyele life DC solenoid valves. When controller 50 receives g
signal from pressure transducer 44, controlier 50 uses a control
15 algorithm to produce a drive signal that controls block valves 36a ang
36b based on dispense recipe, manufacturing process, and current
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 2
proportional feedback ¢omponent to calculate an error signal based on
the difference between the current pressure at pressure transducer 44
and the pressure necessary to meet the fiow 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, controfler 50 additionally inciudes
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
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restriction due to use and 20 inpurity retention of filter 42. The
pressure sensed by pressure transducer 44 is provided to controller
50. Controller 50 then conpares the pressure sensed by pressure
transducer 44 to the pressure required to dispense liquid 12 to
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| i qui d sour ceompression Space 31. If controller 50 determines that the pressure is
toc: high in compression space 31, controller 50 opens pressure release
vaives 38a and 38b as necessary to reduce the pressure in compression
1 Space 31 to an appropriate level. In one embodiment, pressure release
5 ¥
valves 38a and 38b are course and fine adjust block valves, respectively
to allow for fine-tuning of the air pressure in compression space 31. This
provides a fluidic path between compression space 31 and pressure
release drain 39 via pressure release passage 37, thereby reducing the
N pres.sure M compression space 31. Pressure transducer 44 continuously
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 383
5 and 38b. Optionally, system 10 may additionally include another
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 1o manufacturing process 13
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36a and 36b. During di spaisisi8odfidid {5 bé Pna%%nttortﬁclaSliqg{decfizgénesing
rel ease g system heretofore described without departing from the spirit and scope
of the present invention, For example, with certain liquid chemicals (e.g.,
color filter chemicals used to make thin film transistor flat Ppanel displays),
it is sometimes desirable to transport and store fiquid 12 with g
headspace gas in inner container 20 to prevent decay of liquid 12. This

I n one embodi nent,
life DC sol ggohdlpkah

15 headspace gas must be removed prior to dispensing liquid 12 to
manufacturing process 13. In order to accomplish this, a headspace gas
removal 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 js 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 8, 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
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1q crcr)%nection to the Mmanufacturing process at the end-use facility.

In summary, current dispensing systems that allow for
different amounts of chemical and different dispense speeds to be
realized with the same input liguid source employ dispense pumps or
flow control devices in the dispense train. However, these components
are expensive, are known to contribuie fo contamination of the liquid,
and can have poor stability. 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 manufacturing process

15

from a container including an outer container and a flexible inner
container oceoupied 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
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12 fromdripping or drooling fromflow passage 40 to manufacturing
process 13 after the dispense recipe specifications have been net.
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R Cberg, J. Menning, G Eiden, and D. Gant, V\}m(':h is herein
incorporated by reference. In addition, container 14 may be filled so
as to provide zero headspace in inner container 20 using the nethod
and system described in U S. Pat. App. No. 2003/0205285, filed on
Novenber 6, 2003, entitled "Apparatus and 25 Method for M nim zing
the Generation of Particles in Uftrapure Liquids" by W Kelly and D.
Chilcote, which is also herein incorporated by reference.

Furthernore, system 10 is expandable to allow for multiple
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pr esent
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 liquid 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 fluid control means connected between the CDA source and the compression space, the fluid

control means responsive to a signal from the controller to adjust a CDA pressure in the compression

space.

3. The system of claim 4, wherein the fluid control means comprises a block valve.

6. The system of claim 5, wherein the block valve comprises a solenoid valve.

7. The system of claim 6, wherein the controller modulates the pressure from the pressurized fluid

source by providing a pulse width modulated drive signal to the solenoid valve.

8. 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,



i nvention addresses these and ot her drawbacks of conventional |iquid
20 di spensing systens. The liquid is dispensed to a nmanufacturing
process froma container including an outer container and a flexible
i nner contai ner occupied by the liquid. The systemincludes a flow
passage to provide fluid conmunication 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
bet ween i nner walls of the outer contalher and the inner container.
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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.
13. The system of claim 12, wherein the block valve comprises a solenoid valve.
14, The system of claim 13, wherein the controller modulates the pressure from the pressurized fluid

source by providing a pulse width modulated drive signal to the solenoid vatve.

i5. The system of claim 13, and further comprising: a fluid control valve connected between the
pressurized fluid source and the compression space, the fluid control valve responsive to a signal from the
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 liquid 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.
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liquid, the systemconprising: a flow passage to provide fluid
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signal to the solenoid valve. 8. The systemof claim?7, wherein the
control | 2 i ndhardkhpdaf griv@dr whersimadjuitng etdestione Buipemtseltvalvocodetises providingn
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val ve, the error signal based on the pressure in the flow passage
sensed by the pressure sensor. 14 9. The systemof claim7, wherein
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pressure in the flow passage sensed by the pressure sensor. 10. The

system O](} Cl a'FE@ rlnletl%oggg%%ﬂrﬁnﬁﬁ fuﬁﬂmﬁhpﬁlhlggﬁraﬁfr%rlﬁgﬁﬁ rjflﬁq{’élzt%n% plffss end

connect ed bet ween source an means

The syst exriheflow passage after tgmenating disnensing ofihe liavidrigthe alaw@gslux Brogess ease

val ve connected between a pressure rel ease drain and the conpression
space to faC|I|tat§?reIease of pressure in the conpression space,

12. The Syst efligrdandiing system gomersing 2 eqmiaingyisdudinean pupreguaing apdadiexivle inner

conpri sesomaitudr,olgkflexiale Wtier container containing a liquid; and a connector 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 fluid 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
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sol enoid valve. 14. The systemof claim 13, wherein the controller
nodul ates the pressure fromthe pressurized fluid source by providing
a pul se width nodul ated drive signal to the solenoid valve. 15. The
system of claim 131 and further conprising: a fluid control valve
connected between the pressurized fluid source and the conpression
space, the fluid control valve responsive to a signal fromthe
controller to increase pressure in thel€onpression space; and a
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contai ner .contal AliRdeothpbrieAly idibcted Rom the GRAPSILIAIg BF & AGH@UhdnE 0T ligito be
contai ner, the connector conpr i si ng: EL r,oé)ﬁI [ n.sertabl(ﬁl.lLﬁéjcgtotbhl3 spensed
i nner contEPRER APRPEFsTH HYSPE SF?HW"%&@ '58 icp N8 FeEPR PN dAEY 5P
fluid soukdige sresdR] ligd@ ptaErtibsnpredetscealirg muit plopatigsraed sunbinagehs flewpfd sour ce
such that the pressurized fluid source is in fluid communication with

a conpression space between inner walls of the outer container and
t he i nner 3gont Berentrof system afidiimG2,fhaicth theraetiollgeaniplsfewodthe figid infhedlovhe

passage based on the dispense recipe.



16 liquid in the fl ow passage based on a signal fromthe pressure
sensor by nodul ating the pressure fromthe pressurized fluid source.
26. The liquid handling system of claim25, wherein the connector
further conprises a stop valve for term nating dispensing of the
liquid. 27. The liquid handling system of claim25, wherein the
connector further conprises a suckback valve for drawi ng |iquid back
into the flow passage after term nating di spensing of the |iquid.
28. The liquid handling system of claim25, wherein the connector
further conprises a filter connected across the flow passage. 29.
The liquid handling systemof claim25, wherein the controller is
lor ogr Snmml e hd dontaol djs&pmﬁsle]nfﬁpainp@rme‘rrmﬁ;brsingcg]uai cbﬁ:t‘dl ﬁnev\;]nam;hmh ﬁvm a
iquidt en ratl thin ich the
recipe a%,?ﬁﬁ%h?&%&ﬁ%ﬂaqgggﬁt rg?r%ﬁgﬁgg fest gﬁ“’ he liquid handling
system of claim 29, wherein the controller controls pressure in the
flow passgge BRRSQFrd?SyslehRrebRPRNGIR iR MR contlo! mekhs BortHRLsSPIdc@Vatve.
di spensing liquid to a process fron1a container via a flow passage,
t he contai ner including an outer container and an inner container,
t he i nner3scontThd dastol BRE c@tlaitn ¥5| whekd] the otk @4lveddompndds HGTPi 8dlveddy t he
liquid so that pressurized fluid in a conpression space between the
outer container and the inner container forces |iquid out of the
i nner cor¥ai né&he doatrd! kystenmeod clhiscYoLwhiersin the @aotedier contepld thepréskwwnoflrgsagedazeda
control t: Iqf
pressur e e fiFReSLts s2pRUERFLRAIRNE AhaRS R o fe REARE v
pressure sensor, adapted to control flow of the liquid in the flow

passage kg corirrqerdahtlrdl gsgtemeclaih\eﬁsmeeenﬁfle &h&u%ﬁ&@@ﬂ&@&nfohméédua& the
conpr essi on s claim wherein the

contr ol | GPmpgE O&Ejﬁemweaf’wgﬂﬂ ugdé?rwé%@s P@év&élgeaﬁw oy vedes Pe
conmpone nte&o&@nﬂ Ghsedlorf thopredsire inghalloy prangRisGkddnyg tiefpres@rese@bpe anmount of
liquid to be dispensed to the process, a dispense duration within

whi ch the recipe amount of liquid is to be dispensed to the process,

| iquid pri8per Thasgntrohpysemss claima7y wirereinthe qontoghleringlusles = premprtporiiitessa-dogive

t her eof . (B@) fezﬁgckggmsaneﬁt tosa/e&tnﬁm &fer&J ALY ’for‘mﬁﬁl%n@ tﬂemﬁv@s@@mn@l Ler
controls flow of the uid in the fl ow passage based on di spense

reci pe. Si?ﬂmds'&lve #ﬁeerrebﬁlﬁnﬁldaﬂseé 9%%“%%%5?“‘3&‘1‘%‘1 ﬂﬂwyfssagéﬁawﬂmttmessure sensor.
conprising: fluid control neans responS|ve to a signal fromthe
controIIeB to q% ﬁg g Sur.a ? e Cco ression space.

control syste Y AT R"3aY "“é’ A 'f{é‘"?ﬁ R At e N cem%r i ses
a bl ock \batiwgen a pressure release dram and the compression space to facilitate release of pressure in the

compression space.

41, The control system of claim 40, wherein the pressure release valve comprises a block valve,
42. The control system of claim 41, wherein the block valve comprises a solenoid valve.
43, The control system of claim 31, and further comprising: a stop valve for terminating dispensing

of the liquid to the process when a recipe amount of liquid has been dispensed to the process.

44. A method for dispensing liquid to a process from a container via a flow passage, wherein the
container includes an outer container and a flexible inner container, the flexible inner container containing
the liquid, the method comprising: sensing pressure of the liquid from the inner container in the flow

passage between the inner container and the process; and controlling pressure of pressurized fluid in a



36. The control system of claim 35, wherein the bl ock val ve conprises
a solenoid valve. 37. The control system of claim 36, wherein the
controller controls the pressure of the pressurized fluid in the
conpressi on space by providing a pulse wi dth nodul ated drive signal
to the solenoid valve. 38. The control systemof claim37, wherein
the controller includes a proportional feedback conponent to
determ ne an error signal used for nDduIatlng the drive signal to the
sol enoid val ve, the error signal based %n the pressure in the flow
(F:)?ZIS ?ngg7scgr\?1ﬁrgsg}0n #arfehmgat“(%gn ?e mﬁr n?amﬁr zfnd 818 gutglr contamer as a {unctlo sttlgeeprrrésg.l];e of the
proport i diqal sinsetd ggthaflovdpssiagetb fore lightl Bym fhe dodbraoktaica npibengndesst 0
determ ne an error signal used for nodulating the drive signal to the
sol enoid valve, the error signal based on the pressure in the flow
passage Ensedheyjethader priedauyerendprsgptrollinggrep fprier easprrises icondiping pressipre of
cl ai m 31, thepadsutivddtfiRas & ARToh 8T iRBmaBoreReS 1R prbgase val ve connect ed
between a pressure release drain and the conpression space to
facilitate rel ease of pressure in the conpression space. 41. The
control st effheohetipdarl chih@4, wikeingomirdling pressers sﬂthepreselirearsma/@hnpeses:
compris e%djﬁst.}qé 2685063 MBd conftd va[@c%m&‘eg[@& Eefdeeéy ErEsgﬁnz%{] 4 Bl dhnener ein
t he bl ock “val ve conprises a sol enol contFfo system
of cl ai meSULTeHARYSPRESr t her conprising: a stop valve for termnating

di spensing of the liquid to the process mhen a reci pe anDunt of

| i qui d has be di spensed to the process. A net hod

di spensi ¢ | i ﬁ'%i rpethod oy pdbederemadiystige E‘d‘??f‘z?f“’n%‘}‘d il yalys ewpwsea@enga
wher ei n tphiee widihtnaidileed drive bigthe® tient l0ast @k flciaBéndbnare.and a fl exi bl e

i nner container, the flexible inner container containing the |iquid,
the nmethod conprising: sensing pressure of the liquid fromthe inner
cont ai nert8i n Fh%mﬁmewfﬁd@§ég@dﬁehmeemxﬁhgt¢mhsMgdbmeMHﬁMdeddmh®
process; apds GRRALIQ.] aRGuREARGH R b94n dREESIUE e figh ffdcw ifly rfbed. 18
conpre55|on space between the I nner contal ner and the Buter container
as a function of the pressure of the liquid sensed in the flow

passage 9. f OnGiguili hﬁun.@sw@mdﬂpﬁsm@m&rmaﬁ]e;rrtnadwae{smgﬂqmdﬁﬁorpmﬁes&mam@ﬁe
The met hod of claim44

; gh ei n H controlh Fg step furth é
conpr i sed PEGHE WdTSP?“ﬁ‘Q o fuid PESUEs applie P?é‘“ pasel e %H“‘FFWW‘%@ B SORRLIEn B
of i nf or rpetviding a cettrat stmlalitocanhe tlprfrudepeaSsure afiflied Tohie: inmek bodchinof as @ [fiankctinné4l |
wher ei n 33%Fe?%£ gh ﬁ&la"{eﬁgﬁg{v@s@efam oPéﬁ Rh&ESiilged fluid conprises:

adj ustin one control valve connected between a
pressurized fluid source and the conpression space. 47. The nethod

of claimsd6, whalsidNaRdhdi§ibrr Blim he ast fudREcofpdifth: & MRhdcRr athBla¥ie to the
conprises providing a pul S5e width nodul ated drive signal to the at

| east oné&®F4Hfd control val ve.

51, The liquid handling system of claim 50, wherein the connector comprises a probe insertable into

the inner container and defining a portion of a flow passage from the container to a process tool.

52. The liquid handling system of claim 51, and further comprising: a pressure sensor for sensing

pressure of the liquid at a location in the flow passage downstream of the inner container,

s3. The liquid handling system of claim 49, wherein the controller further provides the control signal

to control the fluid pressure applied to the inner container as a function of a dispense recipe.



48. The nethod of claim 44, and further conprising: termnating

di spensing of the liquid to the process when a reci pe anmount of

| i quid has been dispensed to the nmanufacturing process. 49. Aliquid
handl i ng system conprising: a container for dispensing liquid froman
inner container to a process in response to fluid pressure applied to
an outer wall of the inner container; and a controller for providing
a control signal to control the quid pressure applied to the inner
container as a function of pressure of ¥he |iquid sensed downstream
of the |nner c alner 50. The |I%UId handl i ng system of cl ai m 49,
and furthh cng‘f) iquig hegdling sysisvRé eieiy SSatheriibasliwense repinecombrisearcaigs . 51.
The |i qui émpareskk sdthgtesﬁsmamgﬁ:fup ednailstmg5ﬁ)arewbez{nﬂiuﬁl oifhﬁud?l@lﬁé\gi@ﬁeﬁ)s][ed to the
conpri ses ro nner ran efinin
o 11 on o st Peis AR Vg - e Aoy DS s BBt pe oy
The 1i qui hﬂuwm#rilcﬁgprsscﬁeamqnfnemIp@pme"s.]apd eandbinfitims thereofconpri si ng: a
pressure sensor for sensing pressure of the liquid at a location in
the flow assa e downstream of the inner container. 53. The liquid
handl i ng Biuichagg!ite Batemh elpien 48: an Birtbes servrsisingsre sfon el iefer tpminatinte s
t he contr@éper%mgaﬂthe fiidCreu thOindr BéhtdidebiothePfRSSUr € applied to the inner
container as a function of a dispense recipe. 19 54. The liquid
handl i ng system of claim53, wherein the di spense recipe conprises
reci pe co¥pondht Bqutiasding systemafitibimelgmo tupth« odhsirising: ﬂgucﬂtfaack @alveefod dadving

amount of spense duration
Wi t hin mllqéﬁ%y:i%cgm% 1218 ?lgeerqgﬁ%lﬁé?n?%q ]geti'rﬂm&tﬁgglgpreﬁ)s?rﬁ ?%w ﬁ%]m!}s pensed to the
process, liquid properties, process environment properties, and

conbi nati ons thereof. 55. The liquid handling system of claim49,
and further conprising: a stop valve for term nating di spensing of
the liquid fromthe inner container to the process. 56. The liquid
handl i ng system of claim49, and further conprising: a suckback val ve

for drawing liquid back into the inner container after term nating
di spensing of the Iiquid.



