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manﬂ?a%ﬂﬂn% &Scess. Each canister requires a controller and gas/liquid manifold to
manage the precursor flow, with the entire apparatus being housed in a cabinet. The
special cabinet for the precursor canister is located in the clean room adjacent the reactor,

where space is very critical and limited. For a single precursor deposition process, this

arrangement is entirely acceptable.

However, the demands of the industry are changing. Progressively, more liquid
chemical product is being managed and delivered by chemical delivery systems as
manufacturer demand for such product increases. Additionally, and more significantly,
the industry is developing multi-compound laminates for the deposition process. To
deposit multi-compound laminates, two, three, four or more precursors may need to be

supplied to a single tool simultaneously. Each of the multiple precursors requires a
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fluidic manifold and a plurality of tanks, each tank containing a different precursor and
connected to a different sub-manifold of the fluidic manifold, the sub-manifolds being
interconnected; a manufacturing tool fluidic processor having a plurality of canisters,
each canister containing a different precursor; wherein a first dispenser tank
communicates with a first tool canister having the same precursor; and wherein a second
dispenser tank communicates with a second tool canister having the same precursor. In

another embodiment, a related system method is described.
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DESCRIPTION OF PREFERRED EMBODIMENTS
Certain terms are used throughout the following description and claims to refer to
particular system components. This document does not intend to distinguish between

components that differ in name but not function.

In the following discussion and in the claims, the terms “including” and
“comprising” are used in an open-ended fashion, and thus should be interpreted to mean
“including, but not limited to...”. Also, the term “precursor” is used herein to mean a
reactive substance that, through the deposition process, becomes part of the layer applied to
the semiconductor or other manufactured product. A precursor is a reactive and toxic
compound having moderate or low volatility and being highly sensitive to micro-
concentrations of oxygen and moisture. The term “precursor” is also used more generally

herein to refer to the chemical products stored, delivered and used in the deposition processes
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The mother tanks 14, 16 are constructed consistent with the teachings herein and to the

knowledge of one having ordinary skill in the art, to contain precursor materials. The
mother tanks are also of a suitable size for the processes described herein, for example, in

the range of 15-20 gallons.

The first mother tank 14 is connected to a first chemical block or precursor sub-
manifold 18 and the second mother tank 16 is connected to a second chemical block or
precursor sub-manifold 22, as best shown in Figure 1A. The chemical block 18 is
dedicated to the mother tank 14 and passes the liquid product from the mother tank 14
into a process line or conduit 54. Likewise, the chemical block 22 is dedicated to the

mother tank 16 and passes the liquid product from the mother tank 16 into a process line
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to thYY @8BSk 248 IPHeAdaQbfocR B4 B8her iRIIERS Pressure regulators 36, 38, release
orifice 40, shut-off valves 42, 44, 46, and check valves 48, 50, 52. The process pressure
in mother tank 14 is set individually and independently by the pressure regulators 36, 38
and the release orifice 40, and is automatically balanced by the shut-off valves 48, 50, 52.
Alternatively, the orifice 40 may be replaced by a metering valve or a mass-flow-
controller depending on the range and the precision of the set pressure required in the . -
mother tank. The check valves 48, 50 isolate the supply gas lines 28, 30, respectively,
from any potential contamination with traces of the product liquids should a massive

component failure occur downstream in the gas block 24. The check valve 52 prevents
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the open valve 90 into the process |ine 54.
At times, the mother tank 14 nears empty of the product liquid. The near-empty

status is detected by a liquid level sensor represented schematically at sensor indicator 51.
The actual sensor used includes external or internal sensors, and continuous or discrete
sensors. Other liquid level sensors are known to one skilled in the art and are consistent
with the teachings herein. The tank 14 may further include sensors 53, 55. With this
arrangement of sensors 51, 53, 55, sensor 53 acts as a “LOW?”’ sensor to indicate that the
tank 14 may be changed out or refilled, but it does not need to be done immediately. If
necessary, the tool’s process may be completed, with a small precursor supply remaining
in the tank 14. Sensor 51 will act as a “LOW-LOW?” sensor to indicate that the tool’s

process must be stopped because the tank 14 does not contain an adequate precursor
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during these evacuation processes is monitored by a pressure sensor 126.

During the mother tank 14 change-over, while the tank is unattached to the
chemical block 18, an inert gas bleeding is maintained through the open valves 86, 88.

The orifice 98 limits the bleeding gas flow to a desired safe flow rate.

Referring to Figures 1A and 1B, the arrangement of the second gas block 206, the
second chemical block 22, and the second mother tank 16 is substantially similar to the
arrangement of the first gas block 24, the first chemical block 18 and the first mother tank
14 previously described. More specifically, the gas block 26 is connected to the chemical
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RefGTHRE FEigare i skcina Comman gas Plagkipoplskagpear similar to the gas block

24, except that most of the gas block 26 is eliminated and the line 21 is connected from

above the valve 25 to the line 20 above the valve 23. If the fluidic processor 10 is to
supply further precursors, the gas supply lines for the chemical blocks will connect to the
main gas supply line of the common gas block in this manner. The common gas block

provides a shared gas pressurizing sub-system for the processor 10.

Referring now to Figure 2, an auxiliary module or unit 200 is shown
schematically. The auxiliary module 200 is contained in a cabinet 202 placed at a
distance from the dispenser 10, or, alternatively, the unit 200 is housed in the same

enclosure or cabinet with the dispenser 10. The auxiliary unit 200 communicates with the
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cleaning gas and evacuated before the solvent tank 212 is disconnected. The liquid leg
and the gas leg, generally shown with reference to a gas line 224, are both bled with inert
gas while the solvent tank 212 is disconnected. After a new solvent tank is attached and

before any of the tank valves are opened, both legs are vacuum-purged at line 228 in

order to rid the lines of traces of atmospheric contaminants.

The common waste line 114 is used to communicate waste liquids, such as flushed
solvent, product chemicals, or a combination of both, from the multiple dispenser 10 and
the deposition tool to the waste tank 208. A vent line 226 is used to vent the waste and
purge gases from the dispenser and tool by opening the valves 118, 116 of the dispenser
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di spenser 10 and ¢ auxiliary unit 200 are controll ed
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cheffi@Mha}fo REHG! hReHsHPERYSP tank 314 having an associated chemical
manifold 316. The processor 300 may include further sets of day tanks and chemical

manifolds as needed to satisfy the mahufacturing process and its required number of
precursors. The tanks 306, 310, 314 are constructed consistent with the teachings herein,
including other tanks described herein. The tanks 306, 310, 314 may be various sizes,
including, for example, 20 or 30 times smaller than the mothers tanks 14, 16, such as less
than two liters. The mother tanks are much larger than the day tanks, therefore the
mother tanks may also be referred to as source containers while the day tanks may also be

referred to as dosing canisters.
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integﬁafé@fﬁﬁdic processor that shares solvent, waste, vacuum, and, for some

embodiments, gas pressurizing sub-systems via the shared lines described herein.

The connecting lines in and between the blocks or sub-manifolds and various
others parts of the dispenser 10, auxiliary unit 200, and fluidic processor 300 are designed
to retain the chemicals described herein. For example, the lines may be made of high
purity stainless steel tubing. The shut-off valves described herein may be spring-less

diaphragm high purity valves, for example.
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high purity valves, for exanple. Wth erence
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consistent with the teachings herein, and may be located in various places, including the
dispenser 10 or the fluidic processor 300, for example. If the controller is located in or
near the tool’s fluidic processor 300, an interface is placed in the dispenser 10 for a user
to change out tanks in the dispenser 10 or otherwise interface with the dispenser 10 or the
auxiliary unit 200. The controller is adaptable to communicate with the various
subsystems of the system 400 in such a way that the tanks are operable independently of
one another, as previously suggested. Alternatively, if separate controllers are used in the
tool and the dispenser, the controllers communicate with each other so that the too]
knows when chemicals tanks are being exchanged and the dispenser known when the tool

requires precursors.
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scalief) dﬁp@lﬁd@éﬂdd}éeﬁgors The mother tanks may also mclude for example, internal
sensors such as those previously mentioned. When a mother tank sensor signals “low,”
the tank exchange procedure is initiated. This procedure includes those known to one

having skill in the art and consistent with the teachings herein. '

The waste level in the waste tank 208 is monitored by the controller and the waste
tank level control sensors 209, 211. The waste tank sensors are consistent with the
teachings given herein. When the waste tank sensor indicate a “high” level, a waste tank
exchange procedure is conducted in accordance with principles known to one having skill

in the art and consistent with the teachings herein.
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The day tank sensors may al so be continuous or

di screte. The renmi ni ng anounts of precursors, or

solvents, in the nother tanks are also nonitored by.

the controller algorithm The nother tanks may be

nmoni tored continuously or discretely. The nother tanks

i nclude, for exanple, external sensors such as wei ght

scal es and ul trasound sensors. The nother tanks may

al so include, for exanple, internal sensors such as

t hose previously nentioned. When a nother tank sensor
signals "l ow, "



the tank exchange procedure is initiated. This

procedure includes those known to one having skill in
woOheo7as$928nd consi stent with the teachi ngs her @CWIB2007/000137

The waste | evel in the wastlé tank 208 is nonitored by

the controller and the waste tank | evel contro
CrLagavmirs 209, 211. The waste tank sensors are

consistent with the teachings given herein. Wen the
1. wasfe appaartus Exrghypensits ewliéple pregingors tp @ ydnufagturing teol

nk exchange procedure is conducted in accordance

co%%%&%l'rinciples known to one having skill in the art

anda fleidsd mieifdld Wating hitub BT ines oheictidsubhitanifolds;

enbodj ments _of the nmultiple dispenser 10 descri bed

her 2Pirakitn of @eks caehiank eontpininggr ditfargntpreeyrsen énd cal
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the di spenser 10 nmay al so be conbi ned with other

nodul es to provide a systemfor storing and delivering
2. t helhsr wwaraderof dlagmgl whgeingsazd ﬂﬁléﬁcénwﬁvg%wr inglpdgs a

I | I )

propiB 3l sub RN QbR 1R of EAEpRNERESP Ll kaftjiecursor sub-
mamiépdsbdingimtatomettedpl e conmpound | am nates. The above

di scussion is neant to be illustrative of the

princi pl es and vari ous enbodi nents of the present

o ! . _ . . he.
b S e R S B i B ntconnected
by atdeast arlyeehe afadibbiedablventssupplgrlimefand ashired madie lim¢. one

skilled in the art without departing fromthe

teachi ngs of the invention. The enbodi nents descri bed
4. herpldhBhRnR T ERAN Y whGk Y sa il Sntfold Fufitkl ﬁﬁlugk@yy

variations and nodifications of the invention an
pressppaing gassuntanifelt cdsnatied¢d oabiblseidgirecuasor spbsisaniiois, said

and are within . cope of the invention.

PresRUiEre igﬁsg“f"i?,'mﬁ“i‘fglg%ﬁﬁagB“ffefﬁ?fB‘F%tEfi-i onis not limited by
the description set out above, but is only limted by
the clains which follow, that scope including all

5. equibeaippanaiseff claia 4ouhgreintsaidgiressurizifg ghesub-manifolds are

. claims. CLAINS: 1. An apparatus for dispensing nmultiple

lnteﬁﬁogg%&%%%aftl\{ga%aﬁﬁmo& eﬂ{ ]?Ii?g tool conprising: a
fluidic manifold having a plurality of interconnected
sub-mani folds; a plurality of tanks, each tank

6. conkhgiappaigtus ofictaimrlevherpinesaidribodic nzaméfold further includes a single

pressurizing gas sub-manifold connected to each of said precursor sub-manifolds.

7. The apparatus of claim 1 wherein said plurality of tanks includes source
containers substantially larger than a dosing canister of a fluidic processor of the

manufacturing tool.

8. The apparatus of claim 1 further comprising an auxiliary unit including:
a waste tank to receive waste from said interconnected sub-manifolds; and

a solvent tank to supply solvent to said interconnected sub-manifolds.



wherein each of said sub-manifolds is connected to one
of said tanks. 2. The apparatus of claim 1l wherein
weaa/Bsusdi ¢ mani fold further includes a precBCTAB2007/000137
sub-mani fol d connected to aach of said plurality of
tanks, said precursor submanifol ds being
9. | nt-g{ LHPARGIEH cladm STWReBRRAIEA AR Qhk & AbdRoZeVdifE Fhfte from a
sai d precursor sub-manifolds are interconnected by at
ﬂuldeqsoceasw oﬁﬂe npdnufacsirangsdobah ‘ae‘mstedumshyrekluvnél sadl a

T L.
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sub-mani fol ds, sai d pressurizing gas sub-nmanifol ds

belng |nterconnected 5. The apparatus of claim4

107 nt B SRt ah oyl P B b R e 50 & Bt op e

sen@pparatus of claim2 wherein said f|UIdIC mani f ol d
further includes a single pressurizing gas
sub mani fol d connected to each of said precursor

nggﬁ)lgf %lln?ssof cgaflm llbe laé%gl%cesé 1St Afd Ghd { g%lq%\énf ﬁﬁ]irzﬁity of liquid

Sal n es source

level @@@oﬂﬁdnﬂirisihgl ALO® séﬂé&n 2 GIWSLOW Sabérsingla IFGH sensor.
fluidic processor of the manufacturing tool. 8. The

apparatus of claim1 further conprising an auxiliary

12 u n| ’I“ e aﬁ;&g#ég)os% g%:atam\gaﬁ&tgx %}s n&sae&o%lt ﬁgly\@o Vent?ﬁ%@ée with said

ﬂultiie 1BAHY arsDdae R BF sdid phaklitylofitaksonnect ed
sub-mani fol ds. 9. The apparatus of claim8 wherein said
waste tank is also to receive waste froma fluidic

13.Pr O %‘Euiaﬁj 1%@%9&51&{ 928119 elvc'oﬁmﬁhn\@%?sgvﬁ éﬁ fh c?f the

shar'e |nterconnecte su
subshnifiMd afidmakk bSmHinaﬂoﬁsOsuBhJ finat yachalfssidttatks is apatabll mdﬂ:pendent
processqr via a solvent supply line shared with said
of anytohcs S t8YS-sub- mani f ol ds. ~ 10. The appar at us of
claim1 wherein each of said tanks includes at | east
one |l evel sensor. 11. The apparatus of claim 10
14. wheA engthebafdigiensiag duilidpik pracmsbride 8 naanplfact@aing tpobdomprising:

b el SRR FOpY LaL 18, B LW 80300 cBuining o
different precursor, wherein said fluidic manifold further includes a plurality of
interconnected sub-manifolds with each of said sub-manifolds connected to one of said
tanks;

detecting a low precursor level in a ﬂnidic processor of the manufacturing tool;
and

dispensing a precursor from one of said tanks independently of any other of said
tanks.

15.  The method of claim 14 further comprising purging a fluid from said \

interconnected sub-manifolds via a shared line.

16.  The method of claim 14 further comprising supplying a fluid to said

interconnected sub-manifolds via a shared supply line.



12. The apparatus of claim1 further conprising a

controller to conmunicate with said fluidic manifold
wana7@ashns of said plurality of tanks. 13. The appaBRDUG0137

of claim 12 wherein said cantroller conmunicates with

each of the sub-manifold and tank conbi nati ons such

that each of said tanks is operabl e i ndependent of any

other of said tanks.. 14. A nethod of dispensing
17'quﬁWHm@hB€8gﬁ?§%ﬂ§ﬁ% CHCPRAUFEZt uri ng t oo

co Pahatiivhet Luindi o , o

pl ur al i?@g%[%n%tvgééﬁegé,a@%a%%&ta r%ﬁ]aggnt a%n];?lfgr? gn‘g&%j. I?rfe Sesrung]Itng £as
subpnauinldsao 2 shived ot lgwi end | ui di ¢ mani fol d further

nect.ed sub-nma

i ncl udes . lurality.of . interco i fol ds

i (HPEERHC eSSt LS o e B G e BBR Tt e o sub-
mar3 I foankdxildB} Ght ViR9 sBarle@\WaRleqfdr sor level in a

fluidic processor of the manufacturing tool; and

di spensing a precursor fromone of said tanks

in endent | y .of t her of .said tanks. 15. The .
B T P e T R T
intefdoRfit@éd prebitb & uBIMBEIEHR PR aBRLTiShAhitWiRa 3hSBAE&ent line.
line. 16. The nethod of claim 14 further conprising

supplying a fluid to said interconnected sub-nmanifolds

Vi I U | j,ne.17. .The nmethod of claim15 .
19. {1 RaPBGE s SURRLY reckifentfiridne e e uaiedly Fif id
fluidit %fc(vﬂebioy oftheintir@FeaHRAbSIto BABTRAIL ZAAFORAS an auxiliary unit via
sub-manifolds to a shared vent |ine; and communi cati'ng

a copEBey shajed weste lisen a plurality of interconnected
precursor subnmanifolds to an auxiliary unit via a
shared waste line. 18. The nethod of claim 16 further

20. COMpieiBéthed sLPPhY 1 NEirthe SN RMind QetectilsWHash leedf said waste
i nterconnected precursor sub-manifolds from an
and gyehapgingp Waste tabk.a a shared sol vent Iine. 19. The
met hod of claim 14 further conprising conmunicating
waste fromsaid fluidic processor of the manufacturing
21. t oGthetraetbed off dliiti T furtienédrapribitgdsupplydnixd bd1adnt fidhi hn ¥idliary

unit to any one of said fluidic manifold and said fluidic processor of the manufacturing

tool via a commonly shared solvent line.

22.  The method of claim 14 further comprising detecting a low level in at least one of

said tanks and exchanging said low-level tank.

23.  The method of claim 22 further comprising flushing the sub-manifold of said low-

level tank with a solvent from an auxiliary unit before replacing said low-level tank.

24.  The method of claim 14 further comprising continuously controlling said fluidic
manifold and said tanks to supply said fluidic processor of the manufacturing tool with

said plurality of different precursors.



a commonly shared waste line. 20. The nethod of claim

19 further conprising detecting a high |evel of said
woasi7@ssms exchangi ng a waste tank. 2 1. The neChaB2oof/000137

claim 14 further conprisindg8supplying a solvent from

an auxiliary unit to any one of said fluidic nmanifold
25.and Asgyistén{ fou lddkipen G ERIPRS predurbdi tdRHAhAGEMERD 9?1&1 g% rising:

via a commonly shared solvent |ine. 22. The netho of

cl apmuliple predyesor dispensesiavinecrefleidic manifold end b pluedlityy of tanks,

L TR T R K R—

sai€ fofatic Sianold| sisdiBmbiieo] 84 bein@Hidrobthepfedsai d | owl evel
tank with a solvent froman auxiliary unit before

r eph BRNHECEENG tPQJluidiG processakhaviag a Phealityofi oehiserscéaghm
canﬁ%{%ﬁ&%{l g?ﬁ?% ]ﬂﬁiﬁﬁ]&u%%pti nuously controlling said
ui Ffora and

IC ma sald tanks to supply said fluidic

pr owheear a fifst ilpernrenizhiacétimuiBaled @lithi fildt ®d ehnister having the
ng urality of different precursors.25. A systemfor
samf IBEHEYhE%ul tipl e precursors to a manufacturing tool

co LSt Ng: ' c r_di spenser havi a .
P oPAE R scha bl Ele ARGt} SRR SLo A e i
the smme pragurzgr.a di fferent precursor and connected to a

different sub-manifold of said fluidic manifold, said
sub- mani f ol ds bei ng i nterconnected; a manufacturing

26.1 00Thd dydich 6¢ HB%%%éreﬂlas\ésdqﬁlb.@m%inggg %l%¥1;r1t§1£cgﬁxilected by any one

cani sters, each canlster contai nin

of aghgradr=ot linayaeshaicd vastt ilins} andi assherssian]eankne onmuni cat es
with a first tool canister having the same precursor;
and wherein a second di spenser tank conmuni cates with

27.2 SERORAIChOO cIFAN ShEhel Bidhe sare precursor . 26.

The system of claim25 I'n~said sub-nmanifolds are
i ntaefitspsuteniaaidoldyommeytedrie safl faststiwpeaskr vaiktandiabared waste line;

shar ed ste line, and a _shared solvent line, 27, The
oy <t EEPRT S me{iold cpfieetigito st spsoatkpenser fankya sald shared

wastdiBndT@pd f ol d connected to said first dispenser tank

and a shared waste |ine;
wherein said first and second sub-manifolds communicate pressurizing gases to

said dispenser tanks, receive precursors from said dispenser tanks, and communicate

waste to said shared waste line.

28.  The system of claim 27 further comprising a shared solvent line connected to both

of said first and second sub-manifolds.

29.  The system of claim 27 further including a pressurizing gas sub-manifold
connected to each of said first and second sub-manifolds, said pressurizing gas sub-

manifolds interconnected by a shared vent line.

30.  The system of claim 25 further comprising an auxiliary unit including any one of:
a waste tank to receive waste from said dispenser and said manufacturing tool
fluidic processor via a waste line commonly shared with said interconnected sub-

manifolds; and



a second sub-manifold connected to said second
di spenser tank a said shared waste |line; and wherein
weala/Bsst and second sub-nmani fol ds conmuni caPeT/IB2007/000137
pressurizing gases to said 1di spenser tanks, receive
precursors from said di spenser tanks, and communi cate
wast solvent sakdo stygple solvas t@sdid ABperd8r ankh&id raheltiafing tool
.claim 27 further conprising a _shared solvent |ine
Auid PRRSET Vid? BOFSESNC SREIOR i Sared eills g6 ierconnecied sub-
marsiiigdrani fol ds. 29. The system of claim 27 further
I ncludi ng a pressurizing gas sub-nmanifold connected to
each of said first and second sub-manifolds, said

pressuri zin as ni fol ds, i nterconnected by a
3. sha &Yé@mgﬁqqﬁ@fﬁg‘%wng%tr@n of claim25 further
Corﬂ?'léeﬁi6}&l@{?el%b’ﬂ‘éo&bﬁ‘ﬁﬂof'ﬁi&?ahﬁ&laﬂg! ng any one of: a

waste tank to recelive waste from sai d di spenser and

s ai akcangnoll eesmumimmigatingovitf dllotkadd pmears $s operwieaach vbsaidtanks
. Jlin 0 nly.shared,wih said interconnected
md?ﬁ%ﬁ%‘ﬁ‘ﬁ?%%&%?{’ﬂﬁﬁagsaw t tank to supply solvent to

sai d di spenser and said manufacturing tool fluidic

processor via a solvent line commonly shared with said
32.1 ntéemetmdedftdispensibgramitindé precurldrs tdh enayicaningftoal caimprising:

25 further co isi.ng: at |east ane | evel sensor.qn

21 PRy mentacrunini qolhavine'y Hpidi progiasem AP lnpiegursor
canidtels;of said sensors to operate each of said tanks

I ndependently of any other of said tanks. 32. A nethod

of P s myltipls Rre@ireor dispenses oormetiod 4o paid tdcd ot disppnser

I TRLLL.SERY: - PEAVI di n nuf ri 00l., hayi
havhy 3 0y s B bR R o Bl il
pr aéiediifiga fownphdcuBbelepslas HissimPhGRERNS Rol.connect ed to
said toal, said dispenser having a fluidic manifold

wi tdSPERYIBE 8 Sinsideecairros fipmmai dispaaserdndaid tpoluand i ty of
e aer BB 8 o B RE RS R i teniPab aFiddror r om
sai d di spenser to said tool; and
33.  The method of claim 32 further comprising:
continuously dispensing a plurality of precursors from said dispenser to said tool

and dispensing each precursor independently of any other precursor.

34.  The method of claim 33 further comprising:
simultaneously with dispensing a first precursor from said dispenser to said tool,
disconnecting a tank containing said second precursor from said dispenser; and

replacing said tank.

35.  The method of claim 32 further comprising purging a fluid from said

interconnected sub-manifolds via a shared line.

36.  The method of claim 35 further comprising:
communicating wastes gases from a plurality of interconnected pressurizing gas

sub-manifolds via a shared vent line; and



further dispensing a second precursor from said

di spenser to said tool. 33. The nethod of claim 32
wouod7veso2gonpri si ng: conti nuously di spensi ng aPCT/IB2007/000137

plurality of precursors frae said dispenser to said

tool and di spensi ng each precursor independently of

any cahmeni cRirROWstO i quidé frorhRep iR ROsK eferddndbdedBrecursor sub-

further conprising: simultaneously with dispensing a
maRifplds arsl seéd osbto Fy Bvrlipay uniflvinpetosenonly shaed wasiolline.
di sconnecting a tank containing said second precursor
fromsaid dispenser; and replacing said tank. 35. The
37.met egmethod |oﬁbl?(i1832fﬂmlﬁd’ﬁebmgﬁ§mg sepplginpuriide @id | ui d
. fromsaid interconnected sub-manifolds via a shared
intqreqpaectsd subrmanifalds sip atharadding 35 further conpri sing:
communi cati ng wastes gases froma plurality of
. interconnected pressurizing gas sub-manifolds via a
38.shafkdmetot of thagn 3dfdciemeumpasing ﬂ@mmﬁlﬁicﬁtih% golivelg ffondan
a.plurality of interconnected precursor submanifolds )
auxalizyy gait i ¢ glyrality of mitergannertgd pragurser sybymanideldmand spid tool viaa

corhlahI§ Shag 8 vhiin The method of claim 32 further

conpfi si ng suppléﬂﬁglgefluid to said interconnected
sub-mani folds via a shared line. 38. The nethod of
claim 37 further conprising communi cating solvent from
an auxiliary unit to a plurality of interconnected
precursor sub-manifolds and said tool via a comonly
shared sol vent supply |ine.



