UNI VERSAL FLUI D FLOW ADAPTOR CROSS- REFERENCE To RELATED APPLI CATI ONS

[0001] This application clains priority to U. S. Patent Application No.:

512/ 245, 671, filed on Cctober 3, 2008, entitled "Universal Fluid Flow
Adaptor"”, which clains priority under 35 U.S.C. 119(e) to U S. Provisional
Pat ent Application No. 60/979,788, filed on Cctober 12, 2007, entitled

"Uni versal Fluid FIl ow UNAMIERSADdhUID Whi@W ABAREORor at ed by reference
herein in its entirety for all purposes. FIELD OF THE | NVENTI ON

10[ 0002] The present invention relates to gas delivery systens. Mre

particularly, the prese t i e. es_ 1 g niversal fluid flow
adapt or for gas deI|very{;:E{s§/§s1¥£f‘lfé{hR ROOND O NVENTI ON

[ 0003] COnVE!]llﬂﬂpnaIT}ﬁﬁ{ppdzOditdmwlmmsmht)p(bdﬁSSBatﬁg Appitaion Nid.i | | ze gas sticks
which are a series of stribution and control conponents such as a

mass flow l%@%??blﬁlleélron Qﬁf@b‘éﬁ B0 epidesUimvesa hbga s A4Av b | at ors,
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corrponents use r parti arrangenent 1n a gas stick can vary
dependi ng a@B79,78%iflleddasOgtobani®, apEl, Bntatﬂeddﬂjmwrsdh Fhad ¥losoAgapterit both

ar r angenent known in.the_ art n.at conduct or processin
arr angerren‘t’fswg\?hf“geslém?r@ by4eferengp @er(%’nlﬁé teaafefyfs PR Ber v:oa gas °

20supply lines, gas distributi @i ePPReRVENRBS subst rates, and m xing
mani f ol ds. These are attached to a base plate formng a corrpl ete system

known Hs " {@82pandlhe pmseﬂtgazermon'relai[esaomsﬁhbvw Ayséerns. oMare preiswdatduct or

tch t t h d
hon. nozar dig STarEYEuERG FOREED S VoSt Rom AEMEE on EBERUSP st over
sevent een gases fromthe gagm@mb@ﬁmlﬁxb@sﬂmpr ocessi ng

[0003] Conventional semiconductor etch processing systems utilize gas sticks
which are a series of gas distribution and control components such as a mass flow

15  controller, one or more pressure transducers and/or regulators, a heater, one or more
filters or purifiers, and shutoff valves. The components used and their particular
arrangement in a gas stick can vary depending upon their design and application, with
many component arrangements being known in the art. In a typical semiconductor
processing arrangement, over seventeen gases are connected to the chamber via gas

20  supply lines, gas distribution components and substrates, and mixing manifolds.
These are attached to a base plate forming a complete system known as "gas panel" or
“gas box”.
[0004] " The conventional semiconductor etch processing system depends on the
use of several hazardous and non-hazardous processing gases and carefully measured

25  delivery of over seventeen gases from the gas source to the plasma processing
chamber via the gas supply lines in a synchronized mode. Such systems usually
require gas delivery panel for coupling high purity gases for semiconductor etch
processing systems or other thin film coating processes.
[0005] In semiconductor manufacturing, processes have become increasingly

30  intolerant of particle contamination as the dimensions of semiconductor devices
decrease and there is less room to accommodate more components. One source for
particle contamination is the gas stick itself that delivers gases from the source of high

purity gases to the semiconductor processing chamber where such particle
1




chanber via the gas supply lines in a synchronized node. Such systens
usual ly require gas delivery panel for coupling high purity gases for

sem conductor etch processing systens or other thin filmcoating processes.
[ 0005] I n sem conduct or manufacturing, processes have becone increasingly
30i ntol erant of particle contam nation as the di nensions of sem conductor
devi ces deepmaminanisompemdy get depesited outmthosemicdusiantevicas teat asrisdent s. One

source for %) %reé[sle&.lzgno(ﬂ%?t wcgﬁgrl %Hic{lescc}n@a?niggt onsi% 't}?ekexggsﬁl% Bf d ongﬁés' vers
gases fromPt he>€ourte or I'g r?url y gases to the sem conductor processing
chanber whef £gssddlivegrsiiteiao re@n b duianingirtQEmtdnd rgedir sfipdisiduatigaant o t he
sem conduct or devices that are being processed. Another source for particle
cont am nat AeVery campROnéRSosur e of components in a gas delivery systemto

room ai £ dyg i ' [Sale IAAVA : '
componcit s VBB o0a) B ERRRER sSnInER: Lorlol ik B o PRBHBTRINEWICE 1 o
t ubi ng andfailitpdigy mainfenandei dfaltd qugnponeints efitieces stfcki el tooaeaent s of the gas

stick, and to reduyce contam natiogn is to "down mfurlt "t dgtﬁn&gne ts on
mul ti pl e nBRATFBIGUR SR SIAMHMOIRN E6g F8HPARET A SREHWPle PBLBICHERII%8E known as
| GS or surtaGR-ARHIEREMERAS. PR UR! AsSH WA IGIMYALee BaEleFoEPONENt of a

gas stick typically conprises highly 10 nachined parts, naking each
conponent deiaty systemsextpevsicn @attocamgroneatotiargas sk typishliceommires hightionponent

fails, the entire c opent i.s replaced, even though in nost instances the
fai | ur 10§ s TREERAEPED PAARA oo (P dd Cav e SRS R St MR T et he
sensor t hatepisdaih¥n f3bpdnenERLR, hO BRABRBIpbSent WepiatddeveRMdukeh ed With a
nmounting bl ock, which in turn is nmade with multiple nmachine operations,

maki ng t hembst ipstapess dret fadwsdnmicoleanicrhiasd imiie|casearfarmans flet $¢gsethid izonponent
parts on lets:ﬁlgilg)? 51%alg)é'%}1§g¥§%ilf’s§k§ac %{)r\él'sglre%g%%%g%nﬁwnsﬁactéé blhal S relatively

expensi ve e par ernore, gas panels are
typically mRosfi@chlacieavinei i thhrieenade withrgulgpk ichidesopsianions, mekidgbeur i ng

| ess gas sticks 1s expensive and uses additional parts that 20 may not be
necesshty Eempenent gpgasive Thaerwhilelong mpwnting the sREPPAREPHIPRAGIEPEet nunber

of gas sti , ] 3 iOnS, - of gas
o1 i P Gy ighs JOLEGheR ROPL L%l 005 b SRR ANERE 0] 02
panel instpiksed and wants to add one or two additional gas sticks, the user

woul d be r Lred to buy a gas |l et havijng a mninpumof at | east three
gas sti ck.sﬁﬂ}.%ﬁbre iEthREIIEs a.éipéﬁ‘ﬁs ﬁrgttmaa.\lﬂzfggfm{f%cﬁwggﬁ%{ngegf A esas stick
to the exi gtiBgindashaRAABluSinM dsB oM sticRIR ek PéhstRena Nbds RIdBRDaSHdGHhatF | SKi ng

contam nation, and/or using addi'tional manual effort and tine to renove and
reinst20 | g ngtlse ukskisasrtp usenpbuse auser had 00 8P etherdhinvedwng gbdul d t he user

have a 9 gas stick s.papel installed and lLater only needs to.use 7 gas
Sticks, 2 BUEbETERS s Borsmiguhs Bramice ke Suthen moathei Rt 88 o g
result in ax&kess3 ot B2, ahd t heHoARv@aTRIusts aigs%da@ﬁcwg@qaaaadnm@mwal of the

excess gas sticks from't he gas panel woul d not be possible. This situation
creates "dexHwprgto add enscritGn agditiew gas sticks, thepser slogld b isayrediRitel agas does

not flow asap%]lleﬁga\).ir?g ef:l%rﬂ’ﬁ}ngﬁlr (?fdclt tle%stbtﬁre% g%? Hi&S. ?Ber%??ﬁ@@ﬁ@?ernic fdthod

25  of connecting a single gas stick to the existing gas panels without removing the entire
gas stick, risking contamination, and/or using additional manual effort and time to
remove and reinstall the gas delivery components.

[0008] Alternatively, should the user have a 9 gas stick gas panel installed and
later only needs to use 7 gas sticks, 2 gas sticks would not be used on the gas panel.

30  This would result in excess parts of the gas panel that is not used and removal of the
excess gas sticks from the gas panel would not be possible. This situation creates
"dead-leg", a section of conduit or manifold through which gas does not flow. Dead-
leg is considered to be a source of contamination.
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BRI EF DESCRI PTI ON OF THE | NVENTI ON [ 0009] The present invention provides
for a universal fluid flow adaptor to provide for maximumflexibility in
gas delivery systens, such as |IGS surface nounted gas delivery systenms. In
one enbodi nment, a universal fluid flow adaptor 5 may be fornmed of a single
structure having a top surface opposite a bottomsurface, a first side
opposite a second side, anBREFDESERIPEAN QFiidNVENHONecond end. The

uni versal fluid fl.ow adaptor hav. | ural i t¥yq.Q rii conduits to
receive a (gdsﬂgf I owﬁ“etﬁ{gse% Y Squ?&tﬁ r%‘flg?/sgfp F? gaveré%)lnfaﬂ{l iﬂ }sg%eag? @ﬁ%fong t hr ough

t he singl e psdvideclob iRxini@MNflekiBilitph gadldeBeay kostéhs shieh 4saBSsHutthace, a
plurality of horizontal conduits to receive a gas flow, 10 the plurality of

hor i zont al mayAtediges deliveansisisgns: Hr 60 pmboriment 3 uniyvegsal fluid dloweadspi@r si de, t he
first end, I .0 i ,
wher ei 1o ond el St HAAC My ot} £ i Phufile bIRAE RIVRALEMEEN S
| east one difstiside oppositelaiseyorafsideo mdzofitsabndCoppiuité £sabnd bed. i Tiearmivarsadf t he

single structure, and wherein one Qr re.of the plurality of_ horjzontal
conduits cglmﬂef#@fé adaptergpay la%ve|aé&%rtahwr§%e%§%@§ wibg TeeshA oS 19X thahe

interior 0})1&51&%3?O&h@al%ﬁ&!ﬁ{s%&%ndhg‘?%héﬁ‘th%@ T@{tmﬁﬁ?lg@ﬂbﬂﬁﬂét a flexible

gas delivery apparatus nmay have at [Feast one gas stick having Og plurality
of gas del swdacy tc trepottemt sirfhbeg neburality of homzdntdl wonduitsne weeivala ght fow, f | ow

adapt o i ntercopnected to form.a substrate, ch.of .the plural.i of

many fof8 bMSHERB Rt SHRiredbieh EATs HOOABE S ¢ he
plurality efe 29029 SRl thySé¥ns APAERNhRrioEs e ShefeRGublitd, dhbicih &fe dini ver sal
fluid flow adaptors is a single structure having a plurality of vertical

condui t s t ooreekthe plusalyasf #¢rbwal conduifsicanedrize yitbfat leastione af the pherality o1

extending throu the.sipgle stru re fro to urface to a bottom
cur face. Pt bR h e fuBhbe it Saek S0 ule BN (B Rk r Pl e
plurality efe freniigoihalizeamdishlisitseoohedads tofoinough odelcidssthajed@onduisecond

side, a first 25end, and a second end at an interior of the single
struct UY e, alfhe indenproféheotinglpplsucirets he plurality of vertical conduits

conver ge Wiflop | E3RHEEnRLibOR, BhUGRd h a0t O AhL ORI IR L he

interior single structure, el n one nore of the urality
of hori zonvad gandkhidng e pieilge of gast deine@tcohgpastntotherconpsplusdhiapefl condui t

at the interjor of .the single structure, 30[0011]1n yet another enbodi nent,
a net hod fB?lVFré?lrﬁ%é?l wdPRersaferqanpecied ﬁoofﬁ}raaéﬁ%ﬁat% Pt tag fﬁ@iﬁ@%t ruct ure
may Conpri §emboisTh BebcRs Phubidd dolatd A ﬂﬂi%rchhﬁﬁdni@a@iﬂﬂWifhsoﬂe%fﬁlﬁscﬁhl\éﬁtﬁoff| ui d

flow, the plurality of vertical conduits extending through a top surface to
a bot t 2in s past detizerycoemonenys.aEplhurfdhd plyradity dfowrivessal Aluidcibowadaposas # ecei ve a

single structure having a plurality of vertical conduits to receive a gas flow, the
plurality of vertical conduits extending through the single structure from a top surface
to a bottom surface, a plurality of horizontal conduits to receive a gas flow, the
plurality of horizontal conduits extending through a first side, a second side, a first

25  end, and a second end at an interior of the single structure, wherein one or more of the
plurality of vertical conduits converge with at least one of the plurality of horizontal
conduits at the interior of the single structure, and wherein one or more of the
plurality of horizontal conduits converge to form at least one cross-shaped conduit at
the interior of the single structure.

30 [0011] In yet another embodiment, a method for forming a universal fluid flow
adaptor from a single structure may comprise forming a plurality of vertical conduits
to receive a fluid flow, the plurality of vertical conduits extending through a top
surface to a bottom surface, creating a plurality of horizontal conduits to receive a
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3 fluid flow, the plurality of horizontal conduits extending through a
first side, a second side, a first end, and a second end, wherein one or
nore of the plurality of vertical conduits converge with at |east one of
the plurality of horizontal conduits at an interior of the single
structure, and wherein one or nore of the plurality of horizontal 5conduits
conver ge t Bluidflowahe plysality hflstrootsherridpitaextenting thraughgrfirgtfsidena se¢oig| e

structure. [,0012] These and other,features w b r i_n.more detai
e T o st AL AT R R Seshd Bha, Rt B B hine OF R FRATRAS JoidIDL © 1ot 2

figures. BRbffnitPeSEREEWINatIEasT bie HRAYDNGSity bOhdrdhi) dheluite aampanyi ng
drawi ngs, which are incorporated into and constitute a part_of_ this

Zpec! }‘ i ca’a ingerior af (thesyingle siresiareomdripicscia Apo aF PeFR t%m}lraﬁ)iag%’fiwoma% h the
of  the. nveaidul bRttty h S ABLE SEHREHIILRIECARGSH R, FIEL B NS

exenpl ary wimaoteresal fluid fl ow adaptors. [0016] Figs. 2A, 2B, 2C, 2D, 2E
and 2F are perspective vje | I lustrating exanpl e uses . of the universal
fluid fl _ow[(ﬁt}&bt or Shes¢ B‘G{l@?t]y\]% %?m%es @Wlﬁﬁ?é Preseied HEoRS el in e IOGMINg | ow
adaptor i ngus8ed¥dsPriftibn SFmORTetfn' M8 e SYSEAR figures.

BRIEF DESCRIPTION OF THE DRAWINGS

10  [0013] The accompanying drawings, which are incorporated into and constitute a
part of this specification, illustrate one or more embodiments and, together with the
detailed description, serve to explain the principles and implementations of the
invention.

[0014] In the drawings:

15 [0015] Figs. 1A-1D illustrate exemplary universal fluid flow adaptors.

[0016] Figs. 2A, 2B, 2C, 2D, 2E, and 2F are perspective views illustrating
example uses of the universal fluid flow adaptors.

[0017] Fig. 3 illustrates the universal fluid flow adaptor in use with an IGS gas
delivery system.

20  [0018] Figs. 4A and 4B illustrate exemplary gas sticks.

[0019] Fig. 5 is a schematic view of an exemplary gas feed device for
semiconductor processing.
[0020] Fig. 6 illustrates a method for forming a universal fluid flow adaptor.

DETAILED DESCRIPTION

25  [0021] The present invention will now be described in detail with reference to a
few preferred embodiments thereof as illustrated in the accompanying drawings. In
the following description, numerous specific details are set forth in order to provide a
thorough understanding of the present invention. It will be apparent, however, to one
skilled in the art, that the present invention may be practiced without some or all of

30 these specific details. In other instances, well known process steps and/or structures
have not been described in detail in order to not unnecessarily obscure the present

invention.




20[ 0018]Figs. 4A and 4B illustrate exenplary gas sticks. [0019]Fig. 5is a
schematic view of an exenplary gas feed device for sem conduct or
processing. [0020]Fig. 6 illustrates a nmethod for formng a universal fluid
fl ow adapt or. DETAI LED DESCRI PTI ON 25[0021] The present invention will now
be described in detail with reference to a few preferred enbodi nents

t her eof asl00R2List Eaeedesent inyeatiqn prvides Forrrundversl Syt flow adaptortg allowi ng

descri ptiop, numero eci.fic tall i to.provide a
t hor ough uﬂ%&%‘?ﬁ%iﬁ? ﬁ’glftytnﬁ%aspre 1¥eerﬁ’ts§/|5t%g’nst% ?%%J.Rﬁ gh\f\/lirafn’? Q’E‘gﬁg%l Fent,

however, t geiRRB; Sklehlsedhk Addgier may be tskatwithhayties devicésutratthan may be
practiced without sonme or all of 30these specific det %'Iﬁ'ldfﬁé{ I n ot her

i nst ances, seRicondupiondeyiswcudsasmedical dgyices srackgphqipsap 1G58 t2H &BK
described ipn detail in. : - b &chr esent

i nvent ib%n. Otﬂfro(ge%g\]eﬁ'ﬁééqﬂbrﬁ{gseﬁ? H?‘h@%tﬂ%%ﬁ%@?ﬂ%ﬂﬁ%ﬁﬁﬁa r s?al fluid flow
adapt or t osiaple@vichiped bk Waving b @kirblitl iof yoriduitg ascldehély dreyeis ysalbvsforsuch as

| GS surface nounted gas delivery systens, The adaptor ,may be used,w th any
ot her devi &%tb?mwgﬁaﬁl%éﬁﬁf@cﬁ?éﬁé 16‘!‘1513@9? LRy 1%?0}%@;1@8{ T3gVFces,

spect r ophokgr ARy, ér’rlgr‘gté‘i@%ss_ s@&?fr%f%aﬁﬁkﬂ% 386 b&&émﬁﬁ@&ﬂti{oh%lﬂ’iﬂ@&d

del i very. e unive l'ui d w adaptor may be a single machi ned bl ock

havi ng a pvacuahi dryreameltiopdtaitisseteechannel s therein to allow for a variety

mmy belt or M3 orbiemyAsh ThsEie cxtt pererrae e IR o reradiim -
i nduction f&li{ b BesPectiVaGHUNB A& ol BIivdrad fstedl sl a86tsitaalFig 1G 8G23] Fi gs.

1A-1D il lustrate exanples of the 'universal fluid flow adaptors. Fig. IAis
a per spect parspegiieawielv of atthwseporttuniverspbfluid| flow edagtar) Bfeadaptodiigand Fig. 1B

et or P gt Pge e d b FRRBah VAPt b7 f ikl s AP oy e a

si ngl e st r ygtie g0NaMpdIde 8 bbOPM SUFhaCI®419Brsdpidesil 0 epposhiotsesvnduidedde, 104, a
first side 110 opposite a second side 112, 15and a first_end 108 opposite a

second! endandsfirsterd Hfeqrpesitciogearg cnbl- Slhsiadeipt 140 BEY havad Ridialibhannel s
or conduit 3t \:/l‘e:l’gcatl A drEfof %ox?d?ﬁjts GPEHRLGRH gnd'icdcnllﬁ{hﬂcété a9Red (aI gag,l{!icﬁl’id,

or combination thereof). As the term is used herein, a conduit refers to a channel,
tube, routing port, pipe, or the like that permits gaseous or fluid communication
between two locations. The vertical conduits 116 may extend through the adaptor 100

20  from the top surface 102 to the bottom surface 104 in the interior of the adaptor 100.
Although the vertical conduits 116 are illustrated extending through the adaptor 100
in a straight line along the same vertical axis, it will be appreciated that the vertical
conduit may having an opening on the top surface that is different that the opening on
the bottom surface. For example, the vertical conduit 116 may have an opening on

25 the top surface 102, intersect a horizontal conduit 114 within the adaptor 100, and exit
the adaptor 100 at the bottom surface 104 at a location that is different from the
vertical axis of the opening at the top surface 102.
[0024] As illustrated in Fig. 1A, one of the vertical conduits 116 may be an
entrance port and the other vertical conduit 116 may be an exit port. As illustrated in

30  Fig. 1B, one vertical conduit 116 may be an entrance port, another vertical conduit
116 may be an exit port, and the last vertical conduit 116 may be a discharge port.

Gas stick components, such as valves (see, eg. Figs. 3, 4A, and 4B), may be coupled




or conbination thereof). As the termis used herein, a conduit refers to a
channel , tube, routing port, pipe, or the like that permts gaseous or
fluid conmunication between two | ocations. The vertical conduits 116 may
extend through the adaptor 100 20fromthe top surface 102 to the bottom
surface 104 in the interior of the adaptor 100. Al though the vertical

condui ts 11imthgten surfage i 9hekthie adansordiOfgueththatgases enserapfaphorval iobreyghy
straight |ine t ) i .axlLs, it will be appreciated that the
verti cal cl(t)ﬂr% i ?8%2%/0 %&ie%g%}ér\és%{e}%%gﬁlgt%éﬁthe top surface that is different

that the op@E2sNg Orhdddeptopl dMitas dlshb & a plaralexafireontahéhaviedls bcal condui t
116 may have an oieni ng .on 25the top surface 102, intersect a horizontal
condui t 1140Rguithil h4 fqvsceivaprdsommpnicas g fuid ¢ sapdiguyh gt MY t he bottom

surface: 10 j | i 9%]] i Ls of the
openi n95 at ﬁ%eﬁ%)f?o%}%gﬁoﬁg@gf %%guﬁfb%ﬁ%ﬁﬁﬁq%lgt a?ﬁ(ﬁﬁéﬁ&% gﬁd tfit?éone of the ‘
vertical cesdud tigsle11B andiyr iemahe B3t eah0S tp olid seaodl] ¢rldel 06tih dre interivr ofl
.. As il 1l ust in 30 Fig. 1 one verti cal |

&t

conduit 116 may be_an exjt por Al at ,
condui t 116‘4%9“851&% Ahtlpogiried, dbi vertich 6 tsjg?ﬂaé(épn%e_c‘i the16 may be an
exit port, ngRehnkdI@oh RS 1 ek teGRleribPHEUL Edalp%(gi 1@5@%@&&5&2@@%@@ t. Gas

stick conponents, such as valves (see, eg. gs. 3, 4A, an ), may be
coupl ed t 14 treytcopvesgr Witk eachORhafto fdre atderst ome ct0B-sbepdd arttshapgdses ent er

into t | Lt h,t.h t t d jt ot h t.h it t.

[0025] he SeRitort oo i b 06 hauEBRBY AR ooy Pl FOBACHT BrhHer s or

condui ts 1¥(ﬂ)zﬁﬁ r epRl MpBNdERETURb Gadea plutdliy 6f a%»%rtﬁﬂﬁ 1261 mthélu%llpr
ereof). ]%' 4 may rough the

conbi nati on 5t of ) he horizontal conduits 1 extend t
first sideillusated vithdheapcoiersdi2Bexteading tepugh thedon suntce 195t BABOHTB to the

second end 106 in,the interior of t r 0, i w1 he
verti cal cglhrgalfle tlg4’ tE%a er%)}lr%so%@’e?nglg eg\nt%{lﬁg?rﬁéﬁ%g%% r% QYOPCSO{F]%%G{ fdz%%th%t t he
i nterior obottdie sadaption. hAQitRndllY, e peftuZentaimaydrdhichdedlck4esiByedctonver ge

with each other to format |east one cross-shaPed or t-sha(?ed 10 conduit.
Thus, ® f| tACEIVRAY aleshEcat megnss fudhas @ saiehs & els the adapiahd 09 FoaB%hi ch to

flow [0024),] gglg%;] | V, ality of apertures 120.
Al t hough i %ﬂl?s%t?% at \%lﬁtf Fl;@t %{%ﬁgkfg&aﬁe L%%F%i?%ndi ng through the top
surface 10Q020] t heFigotl Camddir filasteatd Other etheodiments of 8s umersah flyideldvend

partially through_fhe top surface.102 or .the boftam surfac 04...
Addi ¢ - onai Fitne ThospeRuscts g o i Bragatofiongdd mafustitea in
Figs. 1C and 1D. Fig. 1C illustrates a two-port adaptor and Fig. 1D illustrates a three-

20  port adaptor. However, the number of ports on the adaptor is not meant to be limiting
as any number of ports may be used as illustrated in Fig. 3. The adaptor may have
both two-ports and three-ports therein.

[0028] Referring now to Figs. 1C and 1D, the universal fluid flow adaptors 130
may have a first set of vertical channel or conduits 132 and a second set of vertical

25  channel or conduits 134 to receive and communicate a fluid (a gas, liquid, or
combination thereof). The vertical conduits 132, 134 may extend through the adaptor
130 from the top surface 136 to the bottom surface 138 in the interior of the adaptor
130.

[0029] The adaptor 130 may have a first set of horizontal channels or conduits

30 140 and a second set of horizontal channels or conduits 142 to receive and
communicate a fluid (a gas, liquid, or combination thereof). The horizontal conduits
140, 142 may extend through the first side 150 to the second side 152 and/or from the
first end 146 to the second end 148 in the interior of the adaptor 130. As illustrated, the
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15 receive an attachnent neans, such as a screw, to couple the adaptors 100
to a gas delivery conponent, such as a mxing valve 420 (Fig. 4).

[0027] Figs. 1C and 1D illustrate other enbodi nents of the universal fluid
fl ow adaptors. The single structure of Figs. |A and 1B may be el ongated as

illustrated in Figs. 1C and 1D. Fig. 1Cillustrates a two-port adaptor and
Fig. 1D il ivesicalaonduits 138y &34 map comyiergeanistpthehorippitelepduit e, Adhddheof ports

t he adapt.or | t t | i - b
doed s i | TGEy AR S 1OPER G0 40 R sl Bendls A, DOTRR, ol T2 7

t hr ee- por t sadth®h&itd forhDRA & sRefietrbisnBaportt@hipedsondit.and 1D, the uni ver sal
fluid fl ow adaptors 130 may have a first set of vertical. channel or

conduits 138038hd allecwher sbsetnof \eatial and/ortmrizapabfondpittis AamEdt {34 t o
recei vec an gmv%g ] I QL ﬁ@ﬂ;ﬂ?&ﬂd LhgEeof ) .
The ver?i cg (ﬁcorll %Sﬁgg‘%@tgrfgé Hcg@argg?cé%ﬁgagﬂl%ggaﬂ%%g adapt 0%{1%30 f}’reomthe
top surfacefidd K@ dxheplptheatusor hagbe &38nded futtler itminehider tofd, tthwttadapt or
130. [0029] The adaptor. 130 may have a first set of horizontal channels or
condui ts 3@1d0r Al se of gesvifSset of horizontal channel's or conduits 142 to

recei ve an i | fufiticdlof HerGRENBNRLiefing her eof ) .
The hori zoﬁ?@ﬁm?ui tdgpt?’igwl‘%ﬁ(aﬁﬁ%&?gnd tﬂ?oﬁ%h the fi rgt g‘l%de 150 to
t he second tlgbuigh ths Boraswiface 136 rthe hettdm swifacerid8 146e pralite oSepsomeesddd 148 in

the interior qof the adaptor 130. illustrated, the vertigal, conduits
132, 1 nﬂf"yg’&ﬁ{?@gﬁ%d%r???“ﬁaé‘ %@Fﬁ?ﬁﬁf‘éﬁanﬁﬁﬁgh?ﬁa%eﬂ’ t‘iﬁﬂup;? h}ehe interior
of the adaghgiorl 390 a4l cdR1ER BRIPoAEnt CRORHS & fnilid@valld2 may converge with
each other to form at ?east one cross-shaped or t-shaped conduit. [0030] The

nunber of $@432]of Ries 2Ac@B, 26d?r2Hhend 2Bateperensaids tiews luggttingeant to 5 be
limting as_the adaptor may b facture V. - th and a
e R e

plurality e ada urther to

include a thid flow hoagtétin ueOAtara sbilidein&@berofThe geutinitnsemtcd il bEfermet pt or
130 may al so have a plurality of aO%ertures 154 ext endi ngl- t hrough the top
sur f acéS 13drompanyritaipless Beal srateriet suchas 319k aagiug: wdpeHPngRCIHPE Pt YACE™154 10

the adapt o Tonsof SEELACHEH, ThbBrRERA A0S, aBpr 10 Rag gtk TP ©
[ 0032] Fi gs the2fexifdBiy t3 Qire@he 2&sirednad/@Fnarssapeflepebdrinel. Vingwsiusdd ust r at i ng
conduits 116, 114 may be sealed with a sealing member 160 to prevent dead legs.
The sealing member 160 may be any known sealing member, such as a plug, and the
20  like to prevent air flow through the conduit. The plug may be welded to the adaptor
100a to ensure that no fluids leak from the conduit. Furthermore, the plug may vary
in length in order to reduce dead leg as much as possible.
[0033] The sealing member 160 may be used to seal the horizontal conduit 114 on
the first side 110, the second side 112, the first end 108, or the second end 106.
25  Although not illustrated, the sealing member 160 may also be used to seal the vertical
conduits 116 on the top surface 102 and/or the bottom surface 104.
[0034] Fig. 2B illustrates the universal fluid flow adaptor in use with a connector.
A connector 162 may be used to fluidly connect the adaptor 100b to other adaptors.
The tube may be coupled to the conduit 114 on the first side 110, the second side 112,
30  the first end 108, or the second end 106. Although not illustrated, the sealing member
160 may also be used to seal the vertical conduits 116 on the top surface 102 and/or
the bottom surface 104. The connector 162 may be a tube, pipe, VCR fitting, or any
other type of connector that allows fluid to flow therethrough. The connector 162
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exanpl e uses of the universal fluid flow adaptors. Fig. 2A illustrates the
universal fluid flow adaptor in use with a sealing nenber. The sealing
menber may be formed 15 from any stainless steel material such as 316L
vacuum i nduction nelting or vacuumarc re-nelting stainless steel. The

uni versal fluid flow adaptor 100a may give a user_the flexibility to direct
the desir emaghedcoupletiodhs eanduit|1dty annansknommpscalingsaethedfdeh s 116, 114

b l ed. Wi th |.i ] t . | i
rovber 160" KA tbls Ry RN LR A A et oL EAFE AR RS oI 00 [ Thce

t o prevent thaihbrikbMay doRdwit Ol ke be tinehdied to rEbeveh tgeaday séxdingebatettrt o t he
adaptor 100a to ensure that no fluids |eak fromthe conduit. Furthernore,
the plug n#ghwapy GR fittingqgng/or atteghment MEMPeHuce dead | eg as nuch as

possi bleg. 1T ' oL $gal the horizontal
condui tse“&%g%i hggfl?e?g% h@lg%%g%lgt%a@%ﬁ%ojﬁggbﬁ%& the first end 108,
or the secaitimenidatidbwitadiptdr@0g vin@nnedtdn6r atlddpgh Hmssaed vith twenber 160

may al so be used to seal the vertical conduits 116 qn the top .surface 102
and/ or t headsgtorsin Ryid camaupisation, 5og 3]1‘?}%3 O%ﬂaf?tf"is l?%atyﬂﬁ‘tcé’gn‘fﬁtﬁeéioﬂﬂi ver sal

fluid flow 1620 ' Red Witls APRES 202, 262 de used to
fluidly co%ﬂ%g%{%ghlg&agggg%ﬁﬁ%%%gghg‘%ﬁggﬁ%r eadapt)torg. The tubg@ail be coupl ed

to the conadung theldaxds) atliygofsimayt alsi weflydly, conhestesadomathe zdais1 1Phis 30t he fir st

end 108, or_the. secaond.end 106. Al though not, illuystrated, t i ng
menber 1% 603 AYS &F gl? f[} gty 4o P%upéﬁaﬁuﬂtpiggwﬁﬂ‘sctaFé{ﬁ%fn %Ir f %arripﬁg, aglgs%{ he top
surface 101%_a?'3&'(4 Q5ink 160 Qi &0 a8 Wk sARE gdWhnelThieflG ORGP tholadapyrde a t ube,
pi pe, VCR fitting, or any other type of connector that allows_fluid to flow

t her et hr outpigethThdondimeector bylengieppnpeorsdap! dbisteatt giee e BsridieribI 0 114 vi a
any known seali

had I, di i ds | eak
From the. congor o pigy oS etk dngbBo REIE 1Bk B0 HO: 05, ¢ 11

nmay be thrﬁﬁﬂ@ﬂuée@ cbB@RIsVe 621 Mhhepblestakdak ilngtrardindth theiade @seaingCR fitting
and/ or attachnment nmenber. 5[0035]1n use, as illustrated in Fig. 2C, adaptor

202 mebp bemembprsiod. cammatipEatyofmigdimenidaseondlp. JPamaydidctor 206.
Al though i LA&%&Bgén%gs i v&r@ tt(]é: gf?c\)/\?@(ﬁ'pc{[\%ﬁca'l Aob! dficGssCOBRIWBEL AlabRIs 2@y nunber

of adapt or S nay onne a connectors 162. Furthernore, although
i |1 ustrat e Ue et Taoandfi, mA0dlovoupieeth whicthe gashes as-fasthes dissdsgstor s may
al so be fl gélgxliv%vi%hog eg(e:rtlc%(%o t lec%gs ptopt(?llgs_traa%(eidslh F;Iz:g,h IZB
[0036] Figs. 2D illustrates an example universal fluid flow adaptor having a test
20  port. The adaptor 210 may have a test port 212 extending upwardly from the top
surface 214. The test port 212 may be in fluid communication with at least one of the
plurality of vertical conduits 216 that is in fluid communication with a horizontal
conduit 114. The test port 212 may be used to ensure proper gasses are flowing
through the gas delivery system. Alternatively, the test port 212 may be used as an
25  additional gas delivery component. For example, the test port 212 may be used to
check moisture levels, conduct leak tests of the facility lines, be used as an additional
purge valve, and the like. The test port 212 may be small enough to be positioned
between two gas delivery components such as the filter 412 and the primary shut off
valve 414 (Fig. 4A).
30 [0037] Figs. 2F and 2F illustrate other example universal fluid flow adaptors

having a connector 162 of variable length. Thus, connector 162 may be long as

illustrated in Fig. 2E or short as illustrated in Fig. 2F to connect adaptors 250, 252.




10al lows for the flexibility to couple nmultiple gas sticks together. For
exanpl e, a user nmay add a single gas stick to an existing gas panel by
fluidly coupling two adaptors together along the z-axis by using connectors
162. This may give a user flexibility to connect as many adaptors as
desired to direct and configure the de5|red fluid flow Any unused conduits

116, 114 nhyrthamesnadepters? S0t fig 28 s dlusirated enbavirga st REE FFts g nber s
160. In an B%Vgl%a)f]ﬁgﬁl\{ efé ﬁﬁhé@ﬂ% connector 206, 162 may be a T-connector

(not shomn) or-a vertical flow of gasses between adaptors 202,
204. Use of0038g T-Kigrodlatwatenthy vaivesul ffuid slew atdaptk)estustehet}gasls&gas f urt her

di scussed be|OM/MAth reference to the test port illustrated
[ 0036] Fi gs delpysry pystran- réItE@Jgélﬁﬁ‘é%@FFﬁlVé‘tlh?ﬁ'%%ﬁséiﬁflv?rp’ﬁi’@p?’?% fﬁﬂgﬁﬁ’f‘b’? haV| ng a

test 205 pogty nv}l??er%ql §&’é’hv%ﬁp o?ig%n@xﬁy?na? be&sdd. pl'ﬂrotne ehRognteanst ng upwardly

fron1the top surface 14 T ort 212 may be in fluid comunication
with at | edbtstraé, thé unilversgll ﬂm@lﬂow;,adaptox/w& imepbe e omgleimached bdtkt is in

f1uid t t i d 114, The test t 212 b
used t o ensavss pebpary sheSditerERth e Bl i Mg b S P St em
Al ternati valesxgnehh@ bk @@hmwufrg&vhzmm 3@43aﬁﬂ$@rda ﬁ&lﬁg;nﬁﬁa@lalms Wdh gas

delivery conponent. For exanple, the test port 21 be used to check
moi st ure I eutstantialbppataldel to exdh otlesst The pumhufgeahinifold Bihwey bpasadsed as an

addi ti e val v Jhe t.est. enough
fo be Lhei PR EriSye Busndlid Ruebdfon 100 S ThaRebatbl PRuRF T | o7%aT
and the prifgRr onshiticioh Wit the nfitihg (Eive and HYed ta%lg@&?édgbm an® quantty 2F
illustrate other exanple universal fluid flow ad@gtors havi ng a, connect or

162 of var fesied byargen. [nrnetber wabpsimeny 2 Repelitagf sapiasngayse ilqueﬁst rated in
Fig. 2E or to,sgr%&%; toaée 15 {Jé.lgcf Ecgrﬁﬁéﬁglcﬁtg?':\!vﬂh e%cﬁ ottﬁ)er ¢Q Cthe %g(%ﬁ&t%rﬁ O.2 50, 252.

Furt her nor e 1S I ustrat Ing a test port
212 ext endiThags, upm&mdblyalfoamplatheaﬁdmbstmémmeaﬂﬂusc{d(iﬁ38}? fgagdelBery | ustrates

the universal fluid flow adaptor in use wth a as delivery system
Al t hough i PYSERY A 86t RECEHDWEcERY radicnEsoyt W&F&%‘&rﬁ’gﬁt" niEginglicdy ity 5 any

number of gﬁﬁh ot/ %ﬂnt&%ﬁ@? Fﬁdﬁ&ﬁﬁ%l?&%af gl?%@anlmd AN HRERQE JFRIMy &S

illustrated, e universa 308 may be a S|ngle machi ned
bl ock havi pgrtmnptftlreagas tlgliveiy compariensnesds o ‘tlzd’mtnowh@fdmme&@nt al conduits may

mani f ol 0 308 9ot nEAGEARLF AT R RF ARPB € B aHEHBLHBRY “HhB Bl pur ge.

mani f ol d 334e éodagerd Sﬁéjpﬁr@e v eP3I0GEayCY £ OFEY® tHASHeSaté B I ithe pgasust i ck
300. The mi xi ng rranlfold 26 may be in fluid com*runl(l;1 ation with the m xing

val ve &hd &e&g32d ajaot[hﬁlée%ggem ﬁnéﬁa};te&@gﬁ@qap? such as screws, may be

used to secure the purge valve 320 to the substrate 310. In yet another embodiment, a
combination of both a pressure sealer 322 and fastening means 325 may be used.
[0040] A discharge port of the purge valve 320 may be in fluid communication with
one of the vertical conduits 312 in the substrate 310 that is in fluid communication with
25  the pump/purge manifold 324. This allows the discharge port to be in fluid
communication with the pump/purge manifold 324 on the substrate 310.
[0041] The mixing valve 334 may also be secured to the substrate 310 with a
pressure sealer 322, any fastening means 325, or a combination of both. The exit port
of the mixing valve 334 may be in fluid communication with one of the vertical
30  conduits 312 in the substrate 310 that is in fluid communication with the mixing
manifold 326. This allows the exit port to be in fluid communication with the mixing

manifold 326 on the substrate 310.




desired by a user. In another enbodinent, a plurality of adaptors may be
joined together to be in fluid conmmunication with each other to formthe
substrate 310. Thus, conventional base plates and substrates currently used
in I GS gas delivery 153ystems are not necessary, thereby reducing cost,

wei ght, and cont ani nat Furt ernore, mai ntenance and accessibility of
t he mani f ol 4 %h bldug ‘?E’Fl"é@a i, flgwadaRtPLmay Fepiace CYSENERYTR/BFESC onponent

needs to be,q ﬁf@%f@aﬁ@&ld@cﬁﬁ FedubQAROAO AR PN B, Gr SecUr ed Lo

the substrate 310" by any neans. In one e | ment, the purge valve 320 may
be secur edmtake & lgas sicks Foahan®id) usd oftha upivessfted A0wedhmors3®aws ifor thaot her

enbodi nent f ast means 325, such used to secure
the purge. DanbtitsBoddie e devas is 340 SitRe F6t SO HIE Sbodi ment,
combi na i OBO 098] botdin@e PELIRKS é‘re%ﬁ Iﬁfve%a%aamcthﬁesaﬁﬂmgtorfﬁ&nﬁ e may be
used. [0040]A d| scharge port of e purge valve 320 may be in fluid

communi cat garcahinet amhése@faddlhenal@am that megp netlictrecEs@yitg uschehishibaryrlaade 310

that|3|nflu h 25t h ma oId 4. This
bl ows ¢ o uieblaRER, g1 Bt pgr B ReR R ol el 85 p pur g
mani f ol d 331%??% jéin&l uRSkisahe gilfhne] GBdikhiThgnddvicktg Vad yethd3diveryl al so be
secured to the substrate 310 with a 1pressure seal er 322, any fastening

means 325, fluid floveedapioranakenjoiming asingletns siesk lesyrapensyfe, 38 tTNEUALIy al ve 334
may be n i eg gi%?%%' 1GREL R&ful‘% L{;Fe%;ﬁnxﬁf T‘hﬂf oglﬁf ’(\%lmé @ﬁﬂgte%gﬁr%%%'ahé 312 in

t he su stra s 1n hi'ca mxi'ng neni f ol d

326. Thi s mlitiogsalv683enddds pobd rehm)vb@wlhﬂn jdnungla@mgmgaiseaﬂd on wi t h the m xing
mani fold 326 on the substrate 310. [0042] Thus, theltquj e{lsal upd fl ow
oug

adapt or g})Oﬂ@h adagse ¢iand ﬁg 1HHW?)@H£§§)Iary gas sticks. A ustrated with

certain components, the specific components are not intended to be limiting as
different components may be used and/or less or more components may be used to

15  form the gas stick. Additionally, although described with a single gas stick, the
number of gas sticks is not intended to be limiting. As discussed above, a plurality of
gas sticks form a gas box or panel. In one embodiment, the valve on the components
is an integrated surface mount valve. In general, an integrated surface mount
component is a gas control éomponent (e.g., valve, filter, etc.) that is connected to

20  other gas control components through channels on a substrate assembly, upon which
the gas control components are mounted. This is in contrast to gas control components
that are generally attached through bulky conduits with VCR (vacuum coupled ring)
attachments.
[0045] The gas stick 400 may have a gas stick input port 402 to input a supply

25  gas. A manual valve 404 may be used for carrying out the supply or isolation of the
supply of supply gas. The manual valve 404 may also have a lockout/tagout device
406 above it. Worker safety regulations often mandate that plasma processing
manufacturing equipment include activation prevention capability, such as a
lockout/tagout mechanism. Generally a lockout is a device that uses positive means

30  such as a lock, either key or combination type, to hold an energy-isolating device in a
safe position. A tagout device is generally any prominent warning device, such as a
tag and a means of attachment that can be securely fastened to energy-isolating device
in accordance with an established procedure.
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and m xi ng mani folds. This reduces the anount of material and cost to
produce or nmake a gas stick. Furthernore, use of the universal fluid flow
adaptors allows for the flexibility in adding and/or renoving as nany
single gas sticks as desired. 5[0043]Single gas sticks are expensive to
manuf acture, difficult to nount in the gas cabinet, and uses additi onal

parts that [(846] notA Freuléred8 anay hegisad b TRATIals thagas REsueeT BRIV ES i on.

However, w i i i i.ckg, may be
Toined to s pREpHEEHBESR mdtdeed B Ay o e ST O BR Y i P

uni ver sal bheerdbddimentatheprasuremkeshe ppeset agl wot aeatiodbegegulgtd.cln dneier
expensi ve, easy to nount in 10 the aﬁ cabi net,. and. dpes not, use excess
parts. ThuSmbeHmpent ﬁ@rﬁﬁ_}rﬁéra%ﬂu\?%r (Qgt_d aﬁ@t‘?ﬁgﬁwaga F%Pgayégglsﬂlé% Fto be
removeds V\’hgﬂ:siu% Hfagge %,Sﬁﬂf E%S§ﬁ&?ﬁe§$ah%meiﬁ%ﬂ& FbGfoneftNeptd tftB i1l ustrate

exenplary gas stic ustrated with certain conponents, the
speci fic cougpluemos. ar Blterck] 2 inmtydredsdd toorelmove impuritiey imthegipilpgehtAconponent s

may be used .and/or | gss. or re.co ents may be used tq 15form the gas
Stick. AddPHPGRAIROTIRMRAI SR EEPORPITh oy STrgTe Syaly S8 oFhe number
of gas sti gdSihifigNPtheighd f&mt‘?ﬁi“h%?)ri%tr)} it lorN@lveAs 4dhsEbsEsRApabeles a

plurality of gas sticks forma gas box or panel. In one enbodinent, the
val ve on’ t hevicpaparemaiic preuamticaltyeenesatedivalve 4ssemblydhaitcansss the valvie tgener al |

oo ve. T hEprcadit e RRRRE bt BrfudER, FAR i GATRORRRIRS O
j 9 mp

t hrough chapngk stickd Oacs B&stivat® amaaishbyive ppge gak)isath dshetrogs, manbeol
conponents are nmounted. This is in contrast to_gas_ control C{)ﬂr%pd%gfgnts t hat

are gener ab$ey tapregeikigasisiekghhopirRy velsadis may Ravshthireparsden bl ed
i tt 4 t] : ] tick i t t
200 o1 npd BPdSprar 0T ERfandRPol ki B, iR o8R0 2 ey

pply gas. nmenua e used for carrying
out the sup4y] or A sst pdri 212 mbhy bheostigridybeofeenulppgas dplisery Thmpommtsal val ve

404 may_al so_have | ockout /t agout devi 06, abqgve it. Whrker safet
regul a¥§ onguchras dhe ﬁlé‘ﬁd‘é?én@ Haqurwaagﬁ%utﬁﬁﬁvi%%%ﬁg%éﬁa%tae’ft&%H&Y}&ui p)r/rent
I ncl ude aCEé&ﬁﬁé& 8% x%hgééf%dd‘ﬁﬂ SmaRaRivkirktd 428 4Edibasm fuill 06N hAGOWith

S
mechani sm era ockout is a device that uses positive neans 30such
as a | ock, aébtihertalkeydwt 4o riiertadt iport maydes, used tohaisdregmorat @rgsys #1Sol at i ng

v ni mg depEere LORn J s <Ry GRS erhe ShERal PR ke AR L BELRE™

securely fasienrskiddl gﬁafeﬂyergse@h@bhm. F&Vé)&ﬁlglé,] tRceapdarxe mistte wed
establ i shed procedure. [0046] A requlator 408 may be used to regul ate the

gas pra@sutechsek trvisteappiels, genstugilgalatepis o herfacilitiliesProsahys He used to
noni tor the,pressure of, the . e I t ssure my
be preset 3?1&{1%%'? PRESd a]tvg’ neds tfﬁggiﬁ%{aﬁlg%.e e}‘%mgfr%b% ﬁ%}??%%%%# enté) t?gegﬁlgr essure

t ransducer g{s3ed frorh lthesinbai eilvbavi negatdi $¢8, ayd fitterdd I2pdrdy. Thes, thepsessur e may
be used. The pressure transducer_may be pasitioned next. to the regul ator

408. A fi | may clppe ofhy pranaiy sptiodl Yabtrotié andpserta Ries BASRK el @Prgas. A
primary shygsoff, %{:}% g?sﬁﬁg%{emx gﬁf‘geteﬁ@ s5Q RS ViR thaRY vAQL 4GS lra@lhﬁy]ppl y

gasses from renmnal gas stick. The primary shut-off valve 414 may
be two2por 408, ahi &iteayi Nyithout dishabiadgithe ptheugeatdebwdrly gompenentsesichas the assenbl y

t hat causes the valve to . c deacti vat ed, (cl osed ich.in turn

ef fecti vel {Past fg‘f)‘éf CBllté&If?ﬁ(é\gEBfg) Zg\%?@laﬂ‘?t o AT aé’ts‘?rd?“).‘y %éo ggg@pﬁ,at ed, a
NON- COT I 0Sh Kb £ BSon tAE GlteBl 2N RIS M aBNUbSIr YBIRE 410 THE @6t fdie gas
stick. The purge~valve 416 nmay have three-ports to provide for the purge

process - 22 ewybansal pontroduan aekiltliveothe carrter gasli schar ge port .
[0048] Adjacent the purge valve 416 may be the MFC 418. The MFC 418 accurately
30  measures the flow rate of the supply gas. Positioning the purge valve 416 next to the MFC
418 allows a user to purge any corrosive supply gasses in the MFC 418 via manifold 424. A
mixing valve 420 next to the MFC 418 may be used to control the amount of supply gas to be

mixed with other supply gasses on the gas panel via manifold 426.
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[0047] A test port 212 may be positioned between the gas delivery conponents
15such as the filter 412 and the primary shut off valve 414. The test port
430 may be coupled to a vertical conduit on the substrate 422 and be in
fluid conmmunication with a horizontal conduit 432. The test port nay be
used to ensure proper gasses are flow ng through the gas delive system
Al t er nat i va94A91 t heEachspmpgngnt Qflgwr%wtb‘g AT %lté’ﬁe‘iémvﬁisﬁ ateg‘géé' delivery

conponent . £gre Bt b BondiRF b ARG Ho b Bk hdGeogpral ot stur e

| evel s, conduct [eak test (r) acl I nes, as an additi onal
pur ge val véggetirdtd foemlsitbstratd 4220 aéayexafimulaptorssthatsecataselye flewipath df@apgsge t he

gasses fromth nual . val ye 404, requl ator 408, .and. filter 412 only. Thus,
the user H%OE‘ EgB%St{C)%OéT hapaghes i Ogil"?en{félil‘?/‘é‘“ﬂ%lgﬁﬁfﬁ%‘gé P purge gas
into the t R dindSRacHiied PHEET RNy dr{ 8SmPoHeaR rh ffohell bam t he
manual val \%@404, r;gggulagt or QMOB,EEZ%S fthrgr 4?2 withéc}ﬁ?@%?’stufbi ng the

ot her gas thel hargfold blorkobpeartyskrownimernsns sheh aserith 4 prossucontiing lseaant (edvFC') 418.
I n anot her Cexaﬁplg,t gquser may want to introduce a carrier gas between the
filter 412 GWAVPRE NS Yary shut of f valve 414. The test port 212 may be

used to injepxdyce EpUE Blusit@es éxh&eﬁf/gﬂa&'y@ge 8Rse et RAShAPicrs nistrhdae ipur ge
val ve 416 may be the MFC 418. The C 418 accurately 30neasures the flow

rate of thE&iSaPpe gorpest mplbipla gashiicky. [ne spels 40 may becoupbedrieges stiskiddé MFC 418

al | ows user [ n r v i Nt 8 via
mani 1ol a0ane KOS 282 B2 80 A GRS AR o RRh S sl o Sone ol
the anmount c@inestdpPby. Tass, incoreexhinyRdgm fldw 2sheky Slopitkom dasHEs 418 thhe gas

panel via manifold 426, [00491 Each conponent of the gas stick _nmy be

posi t i onedhsgBiraE b 429 adppbtheiexit pRE 49hBRIaCHRISELOT 56% tpanectey 18¢” uni ver sal
fluid flow a |layer
of adapt or Sy Rt roNe Ay PoRHeh AP T ey LS RO AR SutE R ok o0,
| n anot her cempacintyetdita-ctafgasstiokekS8al fluid fl ow adaptor 5 may be a single

machi n bl o T s deJivery .conmponents nmay b itigned on the
mani fofﬂ bi@%ﬁk b&el%gilsl@rﬁﬁbﬁ’f“%gvﬁgwgg%e Swrﬁ’yiga%l?eﬁﬁ g‘lélﬁ!? fitting seal ant
(eg., G sealpicaifhicih?®rddebsng. [&gﬁi@ﬂngipg?cgés%z%&%a%%f SLER safpI RYPIRAdiNg use of

the exanple adaptors illustrated in to connect nultiple gas sticks.
Gas stick g&0hrrghiges swpphl et 11d. Jas ot bupplE®: 0 may prgvildapeassse®32 and

250. Adaptors 25 nd 250 may be coupl ed .t oget her .by connector .162. Thus,
in one exaﬁ'ﬁﬁ%vyeré%@ ‘FP@W%%Q/‘WBCV %aggfql?rgr%r@ e%&%%e{%o lﬂréoﬁl&lfi ng val ve
420 and outhdntereXidtitieaslly, 482supplylieOs1aaaiPsupdBiroéREing ghdto allokermy be
connected to adaptor 250 such that the gas may continue to flow to other

gas cothonpeitien obihg chambergaish g3, ifenexanple, to a gas distribution ring surrounding the
substrate holder or through gas outlets arranged in the substrate support. However, an

alternative dual gas feed arrangement can supply gas to the top center and top
perimeter of the chamber. Processing gas may be supplied to gas line 514 from gas
supplies 516, 518, 520, 530 the process gasses from supplies 516, 518, 520, 530 being
25  supplied to MFC 522, 524, 526, 532 respectively. The MFC 522, 524, 526, 532
supply the process gasses to a mixing manifold 528 after which the mixed gas is
directed to gas flow line 514.
[0052] In operation, the user may select the fraction of mixed flow to be delivered
to the plasma processing chamber. For example, the user might select a flow of 250
30  scem Ar/ 30 scem C4Fg /15 scem Cy4Fg / 22 scem O, delivered through line 514. By
comparing the total flow, which in this case could be measured by summing all of the
flow readouts of the MFC 522, 524, 526, 532 in the gas box, the controller can adjust
the degree of throttling in line 514 to achieve the desired flow distribution.
12




15[ 0051]Fig. 5 is a schematic view of an exenplary gas feed device for

sem conduct or processing. A plasnma processing chanber 510 is supplied
processi ng gas through gas supply line 514. The gas supply line 514 may
provi de process gas to a showerhead or other gas supply arrangenent
arranged in the upper portion of the chanber. Additionally, gas supply line
514 may supdicnabivelyedsoniignalietal fow megiesoubpeasteliehjugrdopmatreamnpb®e such as,
for exanpl e,: j St L i i ing ol der or
thr ough gas SrErErERl b Ahe A 6l Ao i P AE kRSP B NSl At

al t er nat i véhettotal flgadyfseathiag tlengeivattofcanMFARBLY, s 526 S8hén thegacent er and
top perineter of the chanber. Processing gas may be supplied to gas |ine
514 from gad8%supplies 516, 518, 520, 530 the process gasses from supplies

516, 518, mﬁrﬁg%ﬁggﬁ g%%@éessér’ﬂl@hiog Gort t%nMﬁg a etrﬁg fuidX Ry adpfor. A

respectively. , 524, 526, 532 supply e process gasses to a
m xi ng manpluwildy 62 8ertitdlepndwiisaimayt teeformedeinh agasvearsal dliuideftdve ddaptorga$08.1 ow | i ne

514. [0052]| ti t h . | egt t ti f mxed fl t
b del i vor € WORTRG: BRALAE T GBB0dl RIS R BRI FBPCRAHRTET. PR Gser i gt
sel ect a koil&ftM%Qm%@sﬁﬁ%ﬁs% ﬁui@&n%ﬁﬁrﬂb%ﬁ%e{&e%nﬁ%%&ﬂg&. /TR2 seem 02

delivered through l'ine . By conparing the total ow, which in this case
coul d be neawarseldlyig flowradiapigr alay bof sirgke mhduneddddduhayingfa plhealiFa 522, 524,

526, 5 in the agas box, .the controller can j ust. the degree of throttling
T o st B8 R i PP Sl P et IR P AR vl v an
optional tataid. fihewnivetser flwe ot daapion flaglble E6knjddstortlapshinassteél t he m xi ng
mani fold 528 to neasure the total ?IOM/of m xed gas, rather than

det er m ni n§ratgsal sushap 31 PloNapynsigavstiog melang enpeuvs ags reppating-etainksss 524,
526, 532 igfghe gas box. 5[0053]Fig. 6 illustrates a nethod for formng a
uni ver sal uid fl ow adaptor. A plurality of vertical conduits nmay be
formed in §005d] vers alurdlityiofihddizenvtah dapiuits nedly be@Beatelisin ttieurtiedreal ifmidised
her ei n

a conduit refers to a channel, tube, routjng rt, pipe, or the
like that PePRdpRiopiecosvEes i alueaélmﬁﬁr%w Sﬁn‘J_d’éttS AEe?. 1Tl hogegrifbns. The
uni versal £l Gifd QUL RERRIRY colBA gDt 4 ifitehigl 6f ﬂE@%{i‘eliﬁ?&d fIH backmbayihg:, a

plurality of 10conduits or "channels therein to allow for a variety of flow
di r ect i onstheqrluralityad horizéritajbodduiheayuerick eosadrgd tofoun h lcmas-sltrpet epondraty be
fonned from any stainless steel material such as 316L vacuum i nduction

nel ting orm9§8§ﬁﬂ¥§PEﬂF§¥WB@fing stai nl ess steel. [0054] A plurality of

hori zont al [(p@BPUI tEheRRYioRELGHRAEEhd Verti e cotiuve b le alihpbdmayl Bivkladieadapt or
to converge with the plurality of vertical conduits at 602.” The hori zontal

and vetd i cHie flearulifitte direg thoirsapdandier negessaydlavoehapnels hHowgsgt e useh one
enbodi nent | yr.al it f hori ondui ts h con to form
a cross-shgﬁgggg%ﬁ G$P&§¥“$E§QW%¥%%P§?L6@“?h%nalg%%%%% ]68§§¥¥§%%%§rious

hori zont al wathd seslirig eahb&an 806 toSprevert by dehdt@r andayn@nvgatidanudde 20t he
flexibility to direct the desired and/or necessary flow channels. However,
the user n¥fplip®MeABSHMEY bgapy Bipe of kaownalugithal vall peeyent aipilew thigyeh thgsed

condui ts ngy, 3R .5€ ?rla?lq)e formed from any stainless steel material such as 316L. vacuum

25  induction melting or vacuum arc re-melting stainless steel. The sealing member may
be used to seal the horizontal conduit or the vertical conduits.
[0056] In another embodiment, a connector may be used in place of or in addition
to the sealing member. This allows a user to fluidly connect any number of adaptors
in any orientation desired. In one embodiment, the connector may be a tube or pipe

30 formed from any stainless steel material such as 316L vacuum induction melting or
vacuum arc re-melting stainless steel. In another embodiment, the connector may be a
T-connector to allow for a horizontal and vertical flow of gasses. Use of the T-
connector may allow a user to test the gasses as discussed herein with reference to the
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with a sealing nenber at 606 to prevent any dead | egs and contam nati on.
The sealing nenber may be any type of known plug that will prevent air flow
t hrough the conduit and may be forned from any stainless steel naterial

such as 316L vacuun125induction melting or vacuumarc re- nelting st ai nl ess
steel. The sealranh ng be used to seal the g i zont conduit or the
vertical c&fHBE-sIhg $Re588 b@ﬁ@?‘@WﬁﬁﬁFﬁﬁﬂbeﬁﬁ i9dbe Pﬁﬁ ®be used in
pl ace of Oﬁﬁk@ 2%&ﬁ@ﬂm§§ﬁ&?@h§&ﬁhhﬁg menber. This allows a user to
fluidly connect nunber adaptors in any orientation desired. In one
enbodi nent [067¢ c orh heest pot nmmbelmeedaatt&()&e Adlestgxorten@Oba‘ medﬁderfsumrpramr

st ai nl ess st eel terial h, as 316L vacuum i uctl mel ting,or, vacuum
oo Tecrel B af tonimetr b B ikl R B Ot ek e Bl mmy. be

a T- congectgiddcPleat 1RW Jrefe RciliB/ il %@dse@ﬂ?aﬁ’ﬁﬁﬁ&fal p&r%@%l@é Haspes. Use of
the T-connector may allow a useér to test the asses as di scussed herein
wi t h ref er GkeeAlternatieely tthe tesprt maW heussd ak ian gdditioed igandelivery eoomeaettor may

Po0ng) At edfe KFpAtR AR B ohiSaRl 1Y Foait 4 6t rhe B BB b0 ensir o

proper gassfsughft€bé b@é‘ihélgadtﬁ'éf\%éﬂhhé Q@ @BSerd@biyEiichtss YRieamt puftndshe t 0 check
nmoi sture | evels, 5conduct |eak tests of the facility lines, be used as an

addi ti onal ajianhgd to/theherizenial anpier verkeal condwsisriabe ireflyid comaunicatiopFith nay be
used ag,an ﬁ%&’gt%bgg%_ %ﬁﬁ%ﬂ?oﬂé&ﬁ nt?eﬁ%}?%ﬁ%mci {&ﬁn&u‘?t%t rﬁ%g&urg%%eeﬁg attached

to the adap or a enou osItioned

bet ween theoxgesn(delthe\/tegtxpomﬁzppmmedtmhehmﬁorport may be attached to the
hori zontal and/or vertical conduits to be_in fluid communication wth  10at

| east one H#038he pVViHafhis WV%tIW?érﬂ%SCWFBFCWPf sesral esdefitt s. To
ensure a Sgﬁbﬁﬂnﬁ%”&%}é eQQa %ﬁsea&gllﬁpa%%nggéd 9&8&%'599&1 t8 egmal%f?@pt or.
ee escri

[ 0058] While this |nVent|on ternms o ver al preferred
enbodi nment svhidhHell m‘dzmrethalstcmeaﬁ' tloin sy vepeomult ahqudﬂlslso badotedthadtieresarbst i t ut e

equi val ent s, ch fall wthin the sc pe of |nvent|o? | t shPuId al so
be not ﬁlélfly lahgp@tl\éﬂ.\@ays of 1mplementmg e methods an apparatuses of the presen

invention. It is therefore intended that the following appended claims be interpreted
as including all such alterations, permutations, and various substitute equivalents as

fall within the true spirit and scope of the present invention.
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15 many alternative ways of inplenenting the nethods and apparatuses of the
present invention. It is therefore intended that the foll ow ng appended
clainms be interpreted as including all such alterations, pernutations, and
various substitute equivalents as fall within the true spirit and scope of
the present invention. CLAIMS What is clained is: 1. Auniversal fluid
fl ow adaptor formed of a single st r ubLAPE havi ng a top surface opposite a
bottom surm@is&-mea?z si de opposite a second side, and a first end
5opposite a second en , the universal fluid flow adaptor conpri sing:

a plurality of vertical conduits to receive a gas flow, the plurality of

vertical conduits extendi ng. through the single. structure fromthe top
surface to'the MW‘W%%P ; é@apgqr P’éﬁ"?dt%g]aosfn%%?wgﬁt?éfv%%ﬁm ts to
receive a gasack |o?i5\6$siitg A& oRbM s@ihey acﬁfrstée %Péﬁ@?@éec&rﬁr@&@, hisd £Xteefd ng

through the firs e, the second si e first end, and the second end
at an int epppositef s¢doad shdygheumversdtfimeflowhdamdncomeisorg: nore of the

plurality of vertjcal conduits converge with at. | east . one of. the plurality
of hori zont al cﬁﬁhﬁgltg ng’f_z 1 CPW?LB?SF%% CeBrCArRaS ilf”ﬁ(g%g pg{r?lbtgtogy gricalyy wher ei n
one or mor goRfuith B)@teﬂiigg flrbioh R sinBleisEORhA fr&A Mektoh SuERRYE A@eottens or m 15at

| east one cross-shaped conduit at the interior of the single structure. 2.

The adapt osurédfcec| ai m 1, further conprising at |east one sealing menber

desi gned to seal gﬁ[régitgﬁ)?{logz%eta?éor%ﬁneta c!%rcglvclf Eégsohowh,othg f)ﬂ@&lﬁ#ﬁf; onduits or at

| east one of thaP yof "vertical condui ts. e adaptor of

any ong) of hedianks cdndbits bitehdias teoag ths fing sille, theasdondBrlecib B fiett ead, sdsi gned
to receive a gas flow, the at | east one connector coupled to the at | east
one of t hethsisgeandieng apan Wisrios ghthgisingbhaiictiseor at | east one of the

plurality of Ve()vtngr%ﬂ'l ?rﬁaod}%rg of the 'lurg?ﬁ o%@@l‘?fcglrc&)ﬂgui A %9%}%8 WitélCJt a0 1-3,

further conprising a test port exten g outwar adapt or,
wher ei n t hend e&the plurdlity sf horidohtal dorcimitsranthe &iterdor ofithdsiagle bteatdrecand of t he

Ror zont 41 _condUMEEn o orsion AETEALEL BRoAgdendRtsera e B uner ei n
the pl iy al i @bnd Gbbd-GRbeF QAU LB R RSHWT BsihPe B8budtgRSt One gas delivery
conponent .
2. The adaptor of claim 1, further comprising at least one sealing member
designed to seal at least one of the plurality of horizontal conduits or at least one of
the plurality of vertical conduits.
20
3. The adaptor of any one of claims 1-2, further comprising at least one
connector designed to receive a gas flow, the at least one connector coupled to the at
least one of the plurality of horizontal conduits or at least one of the plurality of
vertical conduits.
25
4. The adaptor of any one of claims 1-3, further comprising a test port extending
outwardly from the adaptor, wherein the test port is in fluid communication with at
least one of the plurality of vertical conduits or at least one of the plurality of
horizontal conduits.
30
5. The adaptor of any one of claims 1-4, wherein the plurality of vertical conduits
are coupled to at least one gas delivery component.

15




15 6. A nethod formng a universal fluid flow adaptor froma single

structure, conprising: formng a plurality of vertical conduits to
receive a fluid flow, the plurality of 5vertical conduits extending through
a top surface to a bottom surface; creating a plurality of horizontal

conduits to receive a fluid flow, the plurality of horizontal conduits
extending through a first side, a second side, a first end, and a second

end; wher eign one ALIBES. BfmhBE WAl BN RE AEHIE 53n £ORBNIkAGROVET g

with at |east one the p Ity o orizon conduits at an interior
of the singbepstingtct ure, and wherein one or nore of the plurality of

hori zontal condyits converge to form a, ¢cross-shaped. conduit at .the.interior
of the single st¥OER&g? Bl.urahgfy Og'}ﬁ%’tlﬁaétcﬂwltéfo - iMna ,u“fﬁ?‘f’ﬁ ?p@‘&?ﬂﬂ’ 5i ng

seal i ngs at VEﬁi@§ltcoﬁﬂllﬁtsch1énﬁﬁ1§]BM\;)glgﬁ bty ske@be RO bARRE ﬁirfa%@,ndm ts or the at

| east one of the plurality tical conduits with a sealing nenber.

8. The met hod ofreetimg apliralithef korivontab caelaits toretaive h8niddomrtheplsraligy di ng t he
seal ing ne r.to the at |east. one of the plurality of harizontal conduit
or the at Peauizo3gbrediits pRET g Mp iy Bt fuf erietint sBlrat At 208 o ge et hoo

of any ones@fngkad;ms 6-8, further conprising welding at |east one connector

to at |east one of the plurality of horizontal conduits or at |east one of
the plurality ofvheesin ¢readr ey @lithesplurabity of yertithlecomduitroepnsergamjthoideast cl ai ns

6-9, further c rjsi | di ng,at | east one t rt.t t one of
Uhe ol 1 &1 Bhs SOMBRLANY o Rhichth Bhnds 83 arPliferb P81 8 Slokid SruBhurc. 58T |
condui ts. wherein one or more of the plurality of horizontal conduits converge to form a

cross-shaped conduit at the interior of the single structure.

7. The method of claim 6, further comprising sealing at least one of the plurality
15  of horizontal conduits or the at least one of the plurality of vertical conduits with a

sealing member.

8. The method of claim 7, wherein the sealing further comprises welding the
sealing member to the at least one of the plurality of horizontal conduit or the at least

20  one of the plurality of vertical conduit.

9. The method of any one of claims 6-8, further comprising welding at least one
connector to at least one of the plurality of horizontal conduits or at least one of the

plurality of vertical conduits.

25
10.  The method of any one of claims 6-9, further comprising welding at least one
test port to at least one of the plurality of vertical conduits or at least one of the
horizontal conduits.

30 11.  The method of claim 10, wherein the at least one test port extends outwardly

from the adaptor.

16




3011. The nmethod of claim 10, wherein the at |east one test port extends
outwardly fromthe adaptor. 12.The nethod of any one of clains 10-11,
wherein the test port is in fluid cormmunication with at | east one of the
plurality of horizontal conduits or at |east one of the plurality of

vertical conduits. 513. A flexible gas deliv par atus, .c i sing: at
| east one das sth%l%leHW|0r§@nh01b€f‘€|ﬁ'°é‘PmS)}001fl %%%W%F%FK/’OQE§ g]r‘fng{\ts t her eon;

a plurali t)forﬁ%wﬂ%?ﬁﬁgzﬁh fle gﬁt dnf bgt;ﬂ gﬁﬁmtgro%hbﬁ%o%@e&m&ﬁs%gatueasft Bhé&N a

substrate ity nivefsal fluid flow adaptors coupl ed
to and in bfmw¢hQMMywmwaatﬂamanHh one of the plurality of gas delivery
conponents; 10wherein each of the plurality of universal fluid flow
adaptors is a single structure conpri sing: a plurality of

vertical cqﬂdw ksﬂéﬁblégﬁse&é!ﬁeﬁ/ HRrafdsOWmprivngpl ural ity of vertical conduits
extendi ng through the Single structure froma top surface to_a bottom

surface; 15a pl arladstoye gds siok haong aplua,‘airtﬁl of g&s debverg@emen@tsgﬁl@repnow t he

plurality of horizontal .condui.t ten t.hr ou ir i second
side, a first eﬁ@fu@mﬁ Ogu@éf%ﬂcﬁuéﬁﬁogta AR fsnlf‘{eF glr.'ecg? | t@ﬁg?n&%gaget’ ructure;
wher ei N ong,@rofily ]Iﬂuﬁhﬁlt}t SEur iR iy ef adtdrs @&hpl&ptlbcbudtixsﬂﬁﬂnver ge with at
| east one of the urality of horizontal conduits at the interior of the

single str 9@111(!111910?112@1 with ohe of the pluralitiyieé ge ¢eliypey OFPRBPES;of the plurality of
hori zo conduits. conyerge ,condui t at
: F ér i or of thﬁ il Aok O f Bie ph?ra{ §rr oqqu%}vek%?‘ﬁﬁlﬁl%%v gda %5 &b

the in esml truc he app ratus cIa|m13
further com(;t&b@gn@naage pI at e havi ng an upper 255ur face and a | ower
surface, the upper surface of the base Pl ate coupl e% to.a m sur face of
t he substr at e. a plurality of vertical conduits to receive a gas flow, the p ura 1ty 0
vertical conduits extending through the single structure from a top surface to a bottom
surface;
15 a plurality of horizontal conduits to receive a gas flow, the plurality of
horizontal conduits extending through a first side, a second side, a first end, and a
second end at an interior of the single structure;
wherein one or more of the plurality of vertical conduits converge with
at least one of the plurality of horizontal conduits at the interior of the single structure,
20  and

wherein one or more of the plurality of horizontal conduits converge to

form at least one cross-shaped conduit at the interior of the single structure.

14.  The apparatus of claim 13, further comprising a base plate having an upper
25  surface and a lower surface, the upper surface of the base plate coupled to a bottom

surface of the substrate.

15.  The apparatus of any one of claims 13-14, wherein the plurality of horizontal
conduits form a mixing manifold, the mixing manifold in fluid communication with a

30  plurality of mixing valves.
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15. The apparatus of any one of clainms 13-14, wherein the plurality of

hori zontal conduits forma m xing manifold, the mxing manifold in fluid
comuni cation with a 30plurality of m xing val ves. 16. The apparatus of any
one of clainms 13-15, wherein the plurality of horizontal conduits forma
pur ge/ punp mani fold, the punp/purge manifold in fluid co ication with a
plurality &f purbfperageuy el anyonest olampsl 3yl avhareia t]%ﬁfﬂl'}lfagfyrﬁ TZQMEY ei n t he
punp/ pur ge .pank i i b X mani f ol d.

18. The apﬁar at%g&g}ég%%g@ﬁgﬁgﬁéﬁog%}rﬁ%ﬂ{ ,rg% glra%ﬁglrd r{%é]#pﬂ% sing at | east
one seal i ngomah&ntidewityagduhbitysd pumelppresseallveat | east one of the plurality
of horizontal 10conduits or at |east one of the plurality of vertical
conduits. 19. The apparatus of any one of clains 13-18, further conprising
at | easf ong compechor.desf ARad14, WHRGE NG updRRed haMifoll hesudbah@aBtl one
connector coupled to the at | east one of the plurality of horizontal
condui t s opanallel tathd mxsng oaefdfl. t he plurality of 15vertical conduits. 20.
The apparatus of any one of clains 13-19, further conprising a test port
extending outwardly fromthe adaptor, wherein the test port is in fluid
comuni cat f@n Wrhb aglardtgasta eQff clah®s P3-uy Auithot Bnpyieinigia€ Raste@asdui ts or at

| east one of the plurality of 20horizontal conduits. )
sealing member designed to securely seal at least one of the plurality of horizontal

10 conduits or at least one of the plurality of vertical conduits.

19.  The apparatus of any one of claims 13-18, further comprising at least one
connector designed to receive a gas flow, the at least one connector coupled to the at
least one of the plurality of horizontal conduits or the at least one of the plurality of

15  wvertical conduits.

20.  The apparatus of any one of claims 13-19, further comprising a test port
extending outwardly from the adaptor, wherein the test port is in fluid communication
with at least one of the plurality of vertical conduits or at least one of the plurality of

20  horizontal conduits.
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