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

[ 0001] This application clainms priority to U.S. Patent Application No.: 5
12/ 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. 788, & t 007, entitled
"Uni versal Fluid Flow mﬁs‘gﬂﬁ‘tuﬁﬁb% beABii)R?)r at ed by
reference herein inits entirety for all purposes. Fl ELD OF THE INVENTIC]\I

10 [0002] The present invention relates to gas delivery systens. Mire
particularly, the pl‘eseﬁfROSS?REFEHENﬂEﬂ'@lRﬁlﬁS‘ElDAPBLIUHTKDHSSm fluid flow

adapt or for del . ver BACK D, OF THE .| NVENTI ON [ 0003]
Conventionaw%gglm' M&FX %QC;H PRYRHIRNGAs sti cks
whi ch are a); 5244 671, Qiflecgﬁisogﬂo'é&r:% lz'ebs %nﬁ@&i“ﬁﬁi%fsﬁi Flﬁmeﬂem:ﬁ)tow%@ﬁ a
mass flow 15 controllier, one or nore pressure transducers and/o

regul at ors, claintsepricgity undes 36U 11 9(ed tor 6. So Propuigipmial Patent Apnh@ﬁgnéhf val ves.

The conpone t he e [ St s,t.l can
The ComPOnCRlendi36 clafod BEbbeR Shi i SORIHSIHid led BB 6,

arr angem?nt@f\bﬁbﬁ&dﬁﬁ&&?ﬁoﬂafbdtﬂ}ereﬁfréncelh&em nyigy &ﬁket?%ﬂaﬁk}ﬁﬁpkﬁs‘e@r pr ocessi ng
arrangenent, over seventeen gases are connected to the chanber via gas 20

supply lines, gas distribution A hHE INVENTION)St r at es, and mi xi ng

mani f ol ](fQJr; ystem
known alg)s" ggﬁh%}; eﬁ&lgg?ésteﬁtcﬁalg&b&oﬁ Iaafégg(gﬁ% «ﬁe&x@ \E/Iegﬁltg | %cgrﬁ selr%nhf?% duct or
et ch procestikpeessytdhremtion pelatés tonuhikersalufhigd dbwsalaptoa forlpaz dekiverg systans.

non- hazar dous processi ng gases and carefully nmeasured 25 delivery of over
sevent een gases fromthe gas M@Mg pl asma chanber via
the gas Sup@hm}' | NSy Bntfor (ﬂ‘[&u@ﬁg {9 Hroce é;S}%Ye?ﬁseﬂfﬁlz’é abtxs require

gas delivery panel for coupling high purity gases Tor semc ductor etch
processi ng whshensa sriespfigas disributiod smdowatmohepmpaesssesh af ma&] flawm

sem co ctor nuf act urin rocess s have beco i ncre asin

ol rlaht SRR PaF o THR BIRHER FUROTs HEV Gl REHEIOtMS battet B UEmAtot or
devi ces deﬁﬁ@rﬁéﬁp@mﬂ& %H%hﬁt%fﬂv%ﬁ%sr PRELAA mmal Bh@tHERrEREoNent s.
One source for particle contam nation is tﬁ as stick itself that

del i vers gasreamgbment infacgas stivkceanofarhdependipgupey theirgdesign@nd applicatipa.oriduct or
processing g ngggnqpm%{ a%‘rasn%%rrﬁegt% l’btefn(g\;rlknown in the art. In a typical semiconductor

T hrhb )

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 processing plasma
“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 manufacfudng, 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




1 contam nants commonly get deposited onto the sem conductor devices that
are being processed. Another source for particle contamnation is the
exposure of conponents in a gas delivery systemto roomair during

mai nt enance and repair of individual gas delivery conponents. 5 [0006] One
approach to elimnating connectjon.parts, ,such as,tubing and couplers,
facilitati ngPHRNHERRS %#5% dep ﬁBﬁ“@e8?“?ﬂ%h8§§d?%ﬁ@%%mgﬁﬁgﬁggreduce
cont ani nat i gidcésied. AnotREolres Fir pattitfe SHIRAMENSSisAhe Sfobie!of comPbidtsl bl ocks
and connection wel dements. These are al so_known as I'GS or surface nounted
gas del i veina gassiebvery syem e roone ais idusingrpwiidenanse angd rgaair of individyadigasl | y
conprises hiyghly 10 machi ned parts, maki ng each conponent relatively
expensi ve t%éﬁﬁﬁ%ﬁ%ﬁﬁqﬂéﬁsand repl ace. \When a conponent fails, the entire
conponerst i BO0EP! achit Pyfach kweldhinating SREiectiditpRREARhtab eubing hnd eupkers,
mechani cal fand in the case of a mass flow sensor, it _is the sensor that

usual |y f aj faglitatimganatptsppnrasen thg compasentyof thegss shck, apd i KAPE a  nounti ng
bl ock, whicl in. turn it Dew ' [ : ¥ Kekigng the
15" componentLauich fsSo SR\ Mokl T birBb R ER AR ipRAAHIM BlookBY
mul tiple féotinagidn weldamans.vEhesenee deowkhern as IGSo1 dukfacsmoehizd igae! vy

expensi ve tQ replace defective arts. [000 Fur.t her por.e, gas nel.s are
typical |y ndiyeRcaieay: Ma¥rven e Eﬂmli‘ﬂ#ﬁt_ ‘gg_élsgaséil?lﬁé@“éhﬁ&@%ﬁﬂﬁ%&‘ééﬂlﬁri ng

I ess gag Stﬁlﬁ!ﬁﬁnécﬁprﬂé Qﬁhg%a&{‘éhﬁ‘ﬁ&%nﬁ@%%@r&% eRiVeltd nidhatactigl af®y not be
necessary to use. ‘Thus, a user has no option other than having a set nunber
of gas sti cikeplacEdVheeataopehent Gilsahp entirgtcoopenent ierepacedevemthough inf  gas
sticks is 3, 6,. 12 16. weve i, f. user has a as sti.ck gas
anel i nat APPRdnStNGEE thetplut 3¢ magncal Grain et ot el Tt EePtilt fhe
user woul d g séaHthabesvally BAlls) EEacHRBmPShdr s thpichigcohsfubiedwiihaf at | east
three gas sticks. There is no efficient nethod 25 of connecting a single

gas stick tmouptingdlpek whichyiadumdn amage zyithpultipleaneshinponertionnmakdng Higs

stick, gdskin famnat | 0 ' Aaddifi e and
tinme to5I réﬁ%@%%gﬁﬁmgéﬁh?%ﬁﬁP$3ﬂgﬁa%§H§é?%%vEvh%8§%ﬁﬁﬁéﬁiﬁﬁ%%ﬁﬁﬂﬁ%ﬁe
Al t er nat i vefiying dhwelt solvéonegesblbay it séll % ghaively xbergig tpagsihcd deféaiveed and
| ater only needs to use 7 gas sticks, 2 gas sticks would not be used on the
gas panel . P#B- This would result in excess parts of the gas panel that is
not used an % ' . d not
be. possi bi et Off's Fepermite 8 pEAG: RSEAIR/ RardRTlcl SifPhr R thort B

sticks since manufacturing less gas sticks is expensive and uses additional parts that

D

20  may not be necessary to use. Thus, a user has no option other than having a set
number of gas sticks. For semiconductor applications, the common number of gas
sticks is 3, 6, 9, 12, and 16. However, if a user has a 9 gas stick gas panel installed
and wants to add one or two additional gas sticks, the user would be required to buy a
gas pallet having a minimum of at least three gas sticks. There is no efficient method

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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"dead-| eg", a section of conduit or manifold through which gas does not
flow Dead- leg is considered to be a source of contam nation. 2 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 | ace g s delivery systens. In
one enbodi nent, a universajé?%ﬁp%&ﬁ J%ﬁﬁgﬁﬁﬁ%#&gﬁgggﬁbe formed of a single
structure h@e0eg a ThepréseifiaeentionPpoesiides far bahiversasfluit floey adaptdrits st si de
opposite a second side, and a first end opposite a second end. The

uni versal  PIouidg o1 moxigmap Hembiy ingas delivey sysiems.pueh a3/ K% swce 8hduits to
receive a gﬁﬁuﬁth@gasﬂ %el%pé s) Y ofid ediBditfefil, 2 GRARHAT Bui@ iR addport T ough
the single structlre fro e top surface to the bottom surface, a

pl ural ity omaphbe forartaif achpthsttishirohavdng avep surfjas oppasite a bottoinesupher, al i ty of

hori zontal g¢ondyits extending through.the first.side, the second side, the
First ond, SRUSHREPRBAS ARG Sule G 7 A FrbpPRIIS hackon 8o TR Hovemd

wher ei n oneg@l floWPAdpRir idienat diphlrhtity dtfveMRat ddndbits RNV Sa GAMAIIBe W th at
| east one of the plurality of horizontal conduits at the interior of the

si ngl e st r uplticaligy ofavedtioah eomiuits cxtending tanouglothe sittgle gftuetuae oy & tor i zont al

conduits conver o,.format. | eas ne 0ss-shaped .cqndui t. 15 t he
Chterior ofSuHEe g PeRuRsTHR: & PIRRTOF Moo e ha it Seketvs A s Fopd o b o
gas deljiverthe pREAIFH o horBhtd] Véehits dxbading tRitRigh 8% st Gle, Hidviddondsigé,ur al i ty
of gas delivery conponents thereon, a plurality of universal fluid flow
adapt or s i nthe fiegendcanddhe secped prdatandaierigr ef the ginglegtructyee, pyheran ppgor of

mani fol d bl S . ' ' A ' it .

ot ur ai 1 ¢y o oo Byl 8 Pl Bonduls ol BB Ui} B8 e oB Bt O
fluid fl ow dtphnl Sornduits at the igeorsdfMhesitigle shrasturegamd wherehl érdeyorafioreeft i cal

conduits to receive a ,gas flow, .the plurality of vertical sgonegluita )
ext endi ng t e BlHMIY 98 herizrptal conduitsicoperes inioamab frash Ane£eess-spaped 49B¢ b m

surfaceys aoﬁltﬁ%@téﬁo‘fo?@egg{r%@&ﬂk%econd“i ts to receive a gas flow, the

plurality I'zonta uits extending through a first side, a second
side, a firgNi®5 eradanather antwdiroent, 2flcxible gan deliveey apparaths triag hevagflleast
structure, wherein .one.or re.of .the _plurality of .vertic ndyits
conver ge. wi O 1 SHEBRIgHE PRI, Bt BRAEUVPS. SOl 5Hom & PLEAGEPLs at ¢ he
interior ofudihgsSiMed BowlailSbiYifiercdRfledBPiosolin AREbSHatdREch S thé PRralRy Ur al i ty
of horizontal conduits converge to format |east one cross-shaped conduit

at the i ntefitarfodd bloks eduptgdgo end irc fluideommunication with one of the plurality of
20  gas delivery components. Each of the plurality of universal fluid flow adaptors is 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 fo receive a
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30 [0011] In yet another enbodinment, a nethod for formng a universal fluid
flow adaptor froma single structure nay conprise formng 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 nduits to receive a 3 fluid.flow .the pluralit

bt “hor i 2ont By o BR BB diEob R bR Er Bacips ifplen L B s et '
first end, aae aFirSiamanshdedsbeottdEid Whefeofd o OR oTithé plardbikyl6vdrtigal Of

vertical conduits converge with at |east one of the plurality of
hori zont al AUl ¢anvexgearith atdeast pup ofghe plysaly gfherizonial cpuduits ahal wher ei n

one or nore_of. I i i } rma
Cross-s hapelape%lgir‘l gﬁtlht@ S%'ﬂg?% %@Pﬁ%’e@?&?&g@& t% h%ﬁgﬁlﬁgﬁdég thg Pfrﬁgég%{ﬁ ?gﬁorﬁzgﬂ%;] These
and ot her faatuitesonvetde tb o £a@Bd-sichped comiugt a dicainterionof the singld ow ng

detail ed description of the invention and the associated figures. BRIEF
DESCRI PTI ON/EITEE DRAW NGS 10 [0013] The acconpanyi ng draw ngs, which are
i ncor por at it o i j i d: cated LLhdstrate
one or nor g@g%aodi %ﬁ%egﬂaafn&éh ér#%ﬁ%%ﬁg?ﬂl &VIEP ﬁafs%]ﬂ‘,gél ﬁld@t8 %Jé%p%etggﬁllgﬂ%é’n, serve
to expl ai n detsledrdesariptios®f Hrednienticermad theet dserrgated figwes. | nvention. [0014] In
the draw ngs: 15 [0015] Fi éﬁ 16 1D i1l uit rﬁt; exeﬁl ary universal fluid

fl ow adaptors. [0016] Figs: DESR : - n SoF are per spective

vi ews iflgl uspbfs]i N The%¥eEmhSnym@SirAhinks v ok MR ifdrpdratéd nthlaBW coskMRItO BS -
[0017] Fig. 3 illustrates the universal fluid flow adaptor in use with an

| GS gas depariefithisspeaifieationgiliugioate pneprymoreembodimans and, tegether avidwtbepl ary

gas sticks.,[O Fig. 5 1s a schematic view of.al |.ar s feed
devi ce. for deLalit destitiony oD S ERRTR: phptfetaRd ridRERTBOREEES fothoo
for form ngn@entisnversal fluid flow adaptor. DETAILED DESCRI PTI ON 25 [ 0021]
The present invention will now be described in detail with reference to a
f ew pref er rl8818mbodn therlrawingsr eof as illustrated in the acconpanying
drawi ngg. | he | OWM 39 (o) & : il etails are set
forth ?1§ Or@g}élt o %?%\./?%‘-eﬁgﬂﬂﬁ&% eRbhBiAry SHUGSA Y REG ddbfrofle

[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 thercof 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,




t hor ough under standi ng of the present invention. It wll be apparent,
however, to one skilled in the art, that the present invention may be
practiced without sone or all of 30 these specific details. In other
i nstances, well known process steps and/or structures have not been
descri bed i ai ] . Nef | t
I nventi on. Q"’?@Bz2]“?%5%?@%3%‘?‘#‘%%%@| on?%rﬁg{fl& élsﬁﬁgﬁiﬁsf ?ﬁ#\%%? | uid
f 1 ow adapt ofor hexéhinaexitdlityiagadietivieyesyisteinls] suchias IGAsurfadd gos myoumysit gags,
such as I GS surface gas_nounted gas, deljvery systenms, The adaptor nay be
used with atRivEBhuptcEsy lbsadentapmay haﬁseéie‘fﬁ%%@fﬁro@emp §thafich as

medi cal dev b &YRIaN; é\'?‘t% , '

requiring f%eallﬁgoné%%\ggéﬁeg%ﬁgﬂum velrcgg?/ I E’isgéﬁbggvaﬁg% Pﬁ?@ﬁ%@s@%ﬁd%ﬁ?si ngl e
machi ned bl athkr dexiden geqinpig il idelivary. Thewhaversal dluidflewadipgot mey ben to al | ow
for a variety of flo i rections.for. a gas.ar liguid, The.universal fluid
fow adapt ofniagastined biark Fovgmumpliofotinadh welimnbaritl Lok als
vacuum i nd U@érle%ﬂoﬂ%ﬂr diBctins fHALEH4Br MG Gid. CPHERInivendl SRl fldve 55&5,%&@%3; bd-0
[0023] Figs. |A-1Dillustrate exanples of the universal fluid flow

adapt ors. Hogmed from anyzstainleseal maserial syehods 3d 6Lwecpum indugiioemelingforui d 1 ow
adapt or and aFciu%'& 1BeiFs X B%ﬁ S%csiei ye view of a three-port universal fluid
fl ow adaptoY. %?I.’HSE‘PS ‘é i "“and 1B, the universal fluid flow

adapt or10100[0023] be Fagss il AdI R ilhistrtielexb@plea of i wivepqal flaid flge addgid@sopposite a
bottom surface 104, a first side 110 opposite a second side 11 15 and a

2
first end 1b8ivhperspectve viswcefrictwenpprt uversaldluidi Apwadantonandlien 2B ds &

I lit 11 G I . ' ' . i cat
O FTd o o Saoeefid iRy AUIRE R ORI ERd] Bl SERbHREIOTEPTILT o2t ©
herei n, a camdB,ithe ediecrsaltftuid flowaadaptor 10 miag be aainglexgryearrt hayinge toppr t he

like that permt aseous or fluid co nicatjo bet ween two | qcatjons.
The ver ti cafirisnI0F DRPODEG e BRYOBIEREF 11% BéEH sidkd 194rpegie 5ETS DI he
top su ;ﬂ‘sac emt@@ﬁﬁ?cﬁ&ﬂ)%ﬁ)%@ £ 8chA¢ End k. | The fiBplolt 66 by Hale sgﬁuaﬁ pt or
100. t hough the verti cal I I'Tustrated” extendi ng through

conduits 116 are
t he adapt orofi@tical phamnsls oaicoituitsilihé talasaige i commeniceteta fhel (agass Jiquid, wi | |

b i at ed that. t ti cal ndui havi ' the t
our oo ¢ hatt douttiion ABervon AS e peinen you achadfe iR RCar el or 1"
exanpl e, tﬂ@béﬁ%ﬁﬁr@éorﬁ%%?bﬁth@lﬁc?&‘{fgﬁrﬁ% eI DR IR QnrAtnitiford Op surface

102, intersect a horizontal condui 4 wthin the adaptor 100, and exit
t he adapt orbet@eendtwotlneationst The vertitaloond@ts 16 may edend roughdhe adaptprflP@r ent

fromt % 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. 1 A, 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 enfrance 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




vertical axis of the opening at the top surface 102. [0024] As illustrated
in Fig. 1 A 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. 1 B, one vertical conduit 116 nay be an entrance port, another

o 7 IR 08 O ISR BB,

Fi gs. 3, 4Atheamtradd)portapiitahtopike the xittpord. he top surface 102 of the
adaptor 100 _such that gases_enter jnto the valve fhrough _the entrance port
and exit thH%4gh t e@%@wbbﬁ)q ma[f@bgéqavemeha%&ﬁpéhoqw aielsPrhave a

lurality o ' : ll:tﬁmg : I; Ay r | :
Eo mruni cat eg%ﬂ@ftti; g‘p %c?ea%g?&?f qui ﬁmg%t@c'& gﬁ%‘? ﬁaa%al%blrlla‘gd’t (ﬁcebr%iéﬂ\(?%@eqh e
hori zont%al thermbf). tEhelbtizowiyl enntieitsl] t4mey ghtetd thrbughsthe fird side 10 0tto thehe
second side 112 and/ fromthe first 108 to-the nd,.end 106 .in the
hrerior of <P SHaADs srdarbomiae fifs guf Pk Gthe o End FEGR S MIeRTR11 16 1y
converge W g aifistor 1@, iKﬁﬂfuﬁratﬁ&ﬂ%zér%ﬂ%ﬁ&ﬁfshqéiﬂﬁyeédn‘%rgﬁfwﬁﬂ‘lﬁe adapt or

100 and the horizontal conduits y converge with each other to form

at | east onkorizonia cemduiteld 4gat the intesioeaf the adapto] Q0. angithe hozdntalicandwity have at

| east four djfferent flow.paths fraomwhich to flow. 0026 he adaptor 100
ey ol so habkd ek B YR B LBE SR GedsRons Stfrotappf fLeTaBed “art b t o
aperturgs l12shdak! dhds, Aadldidhdydavé Bielehsd fogdiffaert ﬂ&?ﬁitﬁs fiom Which @flowur f ace
104, the apertures nmay only extend partially through the top surface 102 or

the bot t ond08pF ac headaptap i mayalspave melusiy efipresturssol 20ayAlBwughr eaded or
desi gned to; ﬂaéuéts&%ﬂe%%e?ﬁ&e%qaﬂ%sz{enaﬁ Qﬁmugyﬁﬂétaﬁ sEHRENo b b%&gg,'oe t he
StUcC as a al ve

adaptors 100 to a gas I very conponefit, m Xi ng v (Fig.
4). [00271 sirfyse 104,Ghamstrthirdd mayt oty eaterd padtially eirbogh the tdssupface 62 uniheer sal
fluid flow adaptors. The single structure of Figs. A . and 1B may be
el ongat ed a@oqqnﬁ)ﬂgchﬁtléﬁ Mdltlﬁfl@'%%t e@wsﬂzﬁ.mﬁi'&t%{ea o1 %‘@’cﬁ“&g& a
two- poris adaptigs aﬁaﬁamﬁt ﬂqeglsl, Sl AR, %o Emrp?ﬁégggq%aﬁ_ PaphL QL Hovever,

t he nunber of ports on the adaptor 1s not nean Imting ~as any
nunber of pdeliveryneynpipaecuts suthaes airhixirg vadveetl( (Figidy. 3. The adaptor may have

oL Lo PO g FR R ek by R BTR AL R e g
vertical ¢ hﬁﬁg@irs. OTheSnglb strdctdRDr sk, 2ASREAMMEEbe BonyREd h€Mustrded hannel
or conduits 134 to recelrve and communicate a fluid (a"gas, liquid, or
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 140 and/or from the
first end 146 to the second end 148 in the interior of the adaptor 130. As illustrated,
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conmbi nation thereof). The vertical conduits 132, 134 may extend through the
adaptor 130 fromthe top surface 136 to the bottom surface 138 in the
interior of the adaptor 130. [0029] The adaptor 130 nay have a first set
of horizontal channels or conduits 30 140 and a second set of horizontal

channel s orconduits receive and co | cat flui a ,
rana o BN Pufis b2 055 et et hger SO iBR il el 100 B0R,
extend t hr ofghatbher Jfitheidapidita 30204 tie HotRosCesnduls U40, 149 ntwydoavergé om t he
first end 146 to _the second end 148 in the interior of the adaptor 130. As

i |1 ust r at edwith epdheotherrte iform atdeastione grosssshapedar hihapedberndiie with t he

hori zont al It EE 134 IRk ' { r t he
hori zont al @gﬁgﬂl tggn% ) %ﬁ n;[asy coﬁtélééa;%{ed/&v&mt zo{éac%&gtﬁﬁéefrg%%ﬁ%gﬁ}?at | east
one cr o$s- siwsliraitingras thedaped negrteuhinufidid0 o Hove alunge lenpih awt splutaliter ti cal
and/ or horizontal_ conduits is. . not neant to e limti as. I he. adaptor may
be manuf act ArseH- FOT REAPEPIS, the Adapion TaRgbHext eét%bﬁﬂtﬁfé‘? Wﬁl%e&rth%@tfevﬂ or
exanpl e, thg ag ot BPYrRgitext ended further to include a third, fourth,
and/or fifth set of conduits. [0031] The adaptor 130 may al so have a
plurality of003tert JheaddBdr Bt mayalsg havdwa plugdlity hfapeopres 5fl axtendi®g t o t he
bottom surface ., The pl | i f, apertur 154 0 be designed to
recei ve. an BHQEbP SHEAToLScnee ol Sttt 138 o e AP HESSRARERAE 130 to
a gas d@l i VIgkY b6 QERERANS receiVein Aftachnilnt int@ny 3hMeas d {P83L o bb@isile A 2B, 2C
2D, 2E, and 2F are perspective views illustrating exanple uses of the

uni ver sal fadaprs 13bozdzas delivery Foggpommeat,i surlyas 2 axdsg vAlweuni versal  fluid

fl ow adapt R4y USE:. Wi | ool i .y be forned
15 from anglrms)%gli nl ?é%s' %?‘e@? ’ﬁt@%ﬁ%gﬁag‘s&gsféﬁ%a‘ggﬁ%ﬁﬁg%%%ﬁon mel ting

or vacuum &afpl€use® bf theGmblepdahileRlsfi@l addptort hBigl 0AVillugaitesfthelutivedsglwv adapt or
100a may give a user the flexibility to direct the desired and/ or

necessary figdtlomsadaptos in pyewitha sealing sugrahare Ihe sepling menphey mpy bedarmaed with a
eal i ng e I ug@@ ' be an
EI‘IOV\I:‘] gesal i"@%ﬁ%ﬁ%@&%&&\éﬁ%@% p ﬁg?gg%ﬂ“ ﬁ% Hlﬁgmtqﬁ;agﬁ S%ﬁ%ug@r/ fl ow d
t hr ough t hearc esnhelting sTdindess! stegl. e g vevshldbdd flowtddeptad 4@laomay giea user ensur e

that no flujds leak fromthe condyit, Furthernpre, the plug may vary in
ength in dhadebdiy & 5t oo wggorﬁ?ewsa@%@w@.& AR ohe seal i ng
menber 160 GRYue1 145 @04 bRy HRabalbd'&it A deZIRMY RbmbEMHY th phcvAnLikad 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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the first side 110, the second side 112, the first end 108, or the second
end 106. 25 Although not illustrated, the sealing nenber 160 nay al so 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 copnect or . connector 162 be used.to fluidly
connect thén%gﬁwl%cfﬁﬁﬂ? @I@Pﬁérléa doyiapaey eﬁ%sqaﬁﬁén}gﬁlpﬁbgm@&ﬁm ed to the
condui t 114, 9ireh dstRlinirbHldOeat HEmBe ol 18, 112, Indotbpeldnie, end
108, or the second end 106. Although not illustrated, the sealing nenber

160 may al stbe berizmwal conduibhl4 mhg be Hhredded to tegeivaiattbreades ssaingraembgr surf ace
102 and/or the b surface 104. The connector 162 may be a tube, pipe,
VCR fitti ng%“"%?s %&tffﬁ}ft}?&“ﬁ&ﬁé&%ﬁi“%e&ﬁﬁ’@&%& that allows fluid to flow

t her et hisougipozsjhe RGREEE Dlustkiidd T FiRY20adaptoBbeZiniag behe flandui t 116, 114

via any known sealing nethod, such as wel d@rg,nlbto ensure that no fluids

| eak from tdeerawgation witlsadapior 204 yizepsnpeier ItgoughiPustiated Wightwe  condui t
114 maybe thyr e r ' aded ' a VCR
Ftting andRepOR D EaanbEaloh AT AR SEUMAGRIDES porbldiRa 8, %, 18
2C, adapt orcoffiectomyl 6Re Fuithérimoire] althowgh ittustedtédwitiviatldptard 2p2,R04204dplet a
connector 206. Although il lustrated V\ﬁ];[l%g t wo agFﬁgéor in fl u'é,ﬂ.
communi cat i RS BEy-FITBIDteRs mayAlsubetivgly paneds BRHSARIS-cofffect or s 162.
Fur t herygor thPY S Fel it | e | ong t he
1T Ellos gmefdblll‘x{%tg ?%L%?%W%é@gés%ﬁkﬁo%%er. 204 ek MpleCilusa! ong

x-axi s, adaptors may al so nnected allong the z-axis. This 10
al | ows for mieadd £xinglelgas gtickotoaoepistingghs pamebby fisidét ¢aipbng 6pe adaptors For

exanpl e, a use dd a.single gas sti tQ.,an _existin S. el by
Flaidly codpBeihg aiee Baspis efiots 57, Temay BYe e Wy SRR
connect or s dhfidect BB hn§BYapibré@s Aedi@lto tretiaRl lcbhfigiir® theCRBRETHAuidFoWRNY
adaptors as desired to direct and configure the desired fluid flow Any

unused conddmy snuseé conduits Hh¢, Ud maabestaled aslillustratedivath theube efiealing of
seal i ng .15 nenber 6Q. In.an alternative enhodi : ct 206, 162
nay bqu T-mﬁlgﬁ?féiéé‘r qf’ﬁgtalt?ﬁg@#)er{l OééPF%vc?%ngtggggér’t}‘pg %Fgg’]ﬁ?feo%)vfbf gasses
bet ween adaginfédiord@dt shokidd to e &r alegtichl AOWNEPaties Betweah hdupt@s Q0B to test
t he gasses as further discussed belowwth reference to the test port

i | 1 ust r at ed?Q4n Usef il -cpoussyr nEyllovopuser tqitest the gassahasidhen dsgiieder sal
fluid f'°W'{36%95‘9{11ljéﬁéﬂl§|t€th%ﬁ§%trpgﬁglh?s§%{ed il & dgpptor 210 may have a test

port 212 extendi ng upwar surf?ace 214. The test port 212
may be in fipo36] corigsnDalustratesiahexahpleam$tersah@ublf fldvnadaptor 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. 2E 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 iltustrated in Fig. 2F to connect adaptors 250, 252.




plurality of vertical conduits 216 that is in fluid comunication wth a
hori zontal 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 conponent. For

exanpl e, t est por 1 be .used, t hegk .noi st ure .conduct
| eak tests eHB‘“?’a%‘?ale‘Féﬁ?"x&%- 2*5E Sﬂguéﬁatgg a%ﬁavélc’i%?t&fsg %rlt bﬁég’%té%dlﬁél ve,
and the |i kgwatlll§ ft#s thetop burfdod 2T8Y be snal | enough to be positioned

bet ween two Bas del i veré conponents such as the filter 412 and the primary

shut of f  vI80I¥ 41Fig Biifjustmigs thgpnivesalAuigilgw adaptog injuserwith ay ke g8 ot her
| ver i g : oo
Congtn. ThiSeVER syt Aa b SRR RSl 8] 88 B Shertportlagf 0L °

az illustr ad@?mm&bﬂgmﬁlibﬁymmﬁéxgadﬁpﬁeme&5ﬁ,on2&ﬁlbodﬂnd¥1na$ her nor e,
adaptor 250 _of Fig. 2E.is il]Juystrated as_having a test rt 2 .extendi ng
upwar dl y f r‘é)l#?tf"}’i@gtﬂléfp‘-‘fg rFaé.ché“‘gﬁ@fW adapianiOsmngy ggais gffs@ﬁ%?%%dzlijlﬂ‘é( uni ver sal
fluid flow d@ﬁﬁ%@@%ﬂ%@pﬁdhﬂs ARER 19 RoriZdglal YIS Yy VB coffifiiey ap

illustrated wt el 1very conponents for clarity, 5 any nunber of
gas del i verdesignaghomeand pump/pulge mastbld 824 amboronodngaranifold 326] bethr at ed, t he

i | fluid fl t 0 b i ng| ined bl ock . havi
ol ur a1ty oroegrRabtPdRE fachotio The PronRRaR BaBIs oot ey et gured
or  desjiguneslirkcdtfostv AR BT thel BB kfiéd 003 2PheatBil maniféld 306 nidgbefigl d 326,

both substantially parallel to each other. The punp/purge nanifold 324 may
be used to fldidsomgemnicstion sithaheauxiag valve and needfasnigithe gasgoin anyrmangtyi ng

mani fold 326 may. be in fluid co ni cat | .5 h L X] and used
To o e SRt by f ol th altefe R R L Bllesthe) Be liid e efBniE 500, 1ood
a plural it ytopéthédaeq Sultfdonifubicativadvith eghtdieds 6 Corliethe BubstrateB08.

communi cation with each other to formthe substrate 308. T

2 . us,
convent i onalhusagenvenizanak begsplaiemand subarates qumsatly Psaddn dGSgap eRliveEY del i very
15 syst@ans : i na.: Wei g atig@nd
cont am'lﬁat i%&lﬂg%&? ?ﬁglr%r%r%r%e& trlrlate%?? g%ﬁgnﬁ%(}%é@g’%dtﬁu Ity %Oat he manifold
may be easiFurtl&smorel shamterpace amacoéssitikiygd thedmbhnideld ymaydemasienss erdeds t o be
renoved for access. [0039] The purge valve 320 ma%%Pe secured to the

substrat e JevgtigRobike gap ﬂk‘(erﬂ?ﬂml?m’én%%fwoﬁ’ BEERESval ve 320 may be
secured to fogggy]sub%%g,hgge%%ewohn E@s&ﬁ&awﬁﬁe SIBSRE 30828y ahPmRARL N8

enbodi nment , fasteni ng nmeans, such as screws
one embodiment, the purge valve 320 may be secured to the substrate 308 with a

20  pressure sealer 322. In another embodiment, any fastening means, such as screws
324, may be used to secure the purge valve 320 to the substrate 308. In yet another
embodiment, a combination of both a pressure sealer 322 and fastening means 324
may be used.

[0040] A discharge port of the purge valve 320 may be in fluid communication

25  with one of the vertical conduits 312 in the substrate 308 that is in fluid
commmunication with the pump/purge manifold 324. This allows the discharge port to
be in fluid communication with the pump/purge manifold 324 on the substrate 308.
[0041] The mixing valve 334 may also be secured to the substrate 308 with a
pressure sealer 322, any fastening means 324, or a combination of both. The exit port

30  of the mixing valve 334 may be in fluid communication with one of the vertical
conduits 312 in the substrate 308 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 308.




324, may be used to secure the purge valve 320 to the substrate 308. In yet
anot her enbodi nent, a conbination of both a pressure sealer 322 and
fasteni ng neans 324 nay be used. [0040] A discharge port of the purge
valve 320 may be in fluid comunication 25 with one of the vertical

conduits 312 in the substrate . t isin flui A cati ith th
purrp;J Ipur ge @hﬁf ol §h§§ .engsé&f%é\g%y@ﬁogmg%éﬂacﬁgq%%g'p%ﬁ@'/lﬁﬁgc\f’v: ui d ©
comuni cat i §iy Wixidk hBSfAETOTRY faﬁlcémnb hRlbdnt il ARd S68156 pRIACSHB.

[0041] The m xing val ve 334 may al so be secured to the substrate 308 with a

pressure seahksa gasticknurthermerg, wee afthe sngermal Gviddlovordapieas allpwoor Bt h. The

of 1 ho ver t feaiibi RS oyt o Fibuy Pl eat el df WRHRACEE | 00" 11 7

comuni Gat i @43y t h Sidige paostioks ardRRpéBIGE t3 Aanuftise, aliffileuk té hvuaKintthgort to
be in fluid conmunication with the m xing nmanifold 326 on the substrate

308. 9 [ 0042 cFbist, apdiases afidisipaaliparts thatimay 9@F brBgseBRrHiRyIse sidvBarleadt i ng
punp/ pur ge tg%ﬂtamiﬁtﬁq TRyl Gith &E hﬁj,gﬁf‘sﬁﬁfeiﬁﬁ ﬁomﬁa%g@v,omgn@g ghPlifkL al and

cost to produce or naké a gas stic rthernore, uni ver sal
fluid fl ow mehabeé juisedablanwsisting ghsdyeanef ¢ffixiently ity quinklyd dise@f dredingversabmovi ng

as many singl, as sticks as, desired. 5 [0043] Single gas sticks are
expensi ve t “ﬁéﬁﬁfﬁg‘ﬂﬂrg}akﬂﬂmﬁﬁﬁtm{g!f FHE ieﬁs ’ff%m‘& LABMAX D hg yses
addi tiopal pRLhScdbiih, MXoBOhotRBe BRGRSSALSY Tifis Uity MRiubed Wilvd $Afand! O

contam nation.” However, wth the universal fluid ¥I ow adaptor, single gas
sticks naymbang vilned34 needn teeld wmavgd gden peinislg asifgle gasstick. and qui ckly. Use

cxpensi ve, BORHI ¢ o Fidh ke oo YRR oXShiiin! B ShaR, Mo frdfilel ifess
parts. Thusger@ii doniftRchto) HE syclfikecormfbnend ardiotiiitendedl ty Be Bigdtingads to be

r enoved Wnen_ﬁj oining a single gas stick. [0044] Figs. 4A and 4B illustrate
exenpl ary cdifferent eqmponsntsimaascpre wserl gad/prlestionmere comongntsh mayhsawehtos, the

speci fi,Gc coapanents ar .4 | w1 . L f.& t
compondit o 18 BoedisBEE Adhisb ML dRBeldh St bl PiBale L MALRY, | 1
formthe gasusthdr ok gasddidis isafalidtyhdedltd boliglitinte s&s divadsed dbove, splagiliey gfas
stick, the nunber of gas_ sticks js_not intended %o be limiting. As
di scussed agswHcksfopn argap by oppanel ki anejepbodipent the yalye ga theconipanents | n one
enbodi nent , ; et ' | r ce nount
valve. In g1g%§?rg¥§1a§§§ Sﬁﬁ?%ég}?g‘%gg su'r?’a ) efr%%iua%'? ntefafd sAHface AGAE

component is a gas control component (e.g., valve, filter, etc.) that is connected to

O

20  other gas control components through channels on a substrate assembly, upon which
the gas confrol 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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conponent is a gas control conponent (e.g., valve, filter, etc.) that is
connected to 20 other gas control conponents through channels on a
substrate assenbly, upon which the gas control conponents are nounted.
This is in contrast to gas control conponents that are generally attached

h h bul duj it h, WCR | ' h . [00
The gas ot i D400 kit Mo¥gaRy MO FeP e Blison Bl DEBE R Tty s
gas. A nmanugld a/preysRirdOigea 0 BeayltRased & meditdrithe Sreditire b e SUHY ¥aIn

i sol ation of the supplg{lof supply gas. The_ manual valve 404 may al so have
()

a | ockout / t eifoumbadimentethepuessunsanay ba pressp prdpotdiepd tq/be waulatedi dnanesheren
orout L . . . e Lo
roventi on cubdmER, BLASGER AR UOATH Y B0 Ry (it @6 | VoL o

| ockout 3 s preshavd mey bbated) SHe ppasui tumsdieanmal Be pusitions] mext tactke ei t her key
or conbi nation typ to_hold an energy-isolating device in saf
posi L1 on.  AEAAINA0ked HllerAl2 JuavdieHsrd io o SRPRERES ehsTREDEST de, such
as a tag agq{.n g t gﬁw d

ener gy-i sol tlﬁg%gg?{;fgmvi%tﬁlﬁcc r auﬁgggﬁ%ﬁéhgﬁﬁﬁgﬁﬁfés%gggﬁagﬁﬁﬁ. 10

[ 0046] A r egulaating inthe gamstidke Theedinavy slagwitbvalve #hket gay bptespartaalye t he

The supaty AL R GHa PRI, R raLe aeembl FR e e Vel S0t need
to be regul Rcehe debctAaridNElosed B TR cfedivRESHES flasmsehd TRy witRin

illustrated) having a display to display the 5 pressure may be used. The
pressure trihagaugiok. Pnge deachvaied, iagieacromesive purgergas, suelyas pittogem oSy b& fil ter

412 may be us to renove |. jties i I . ri hut - of f
varve a1a: S8 ke beb TS sEDLThE hffge kivh 4T HOBave oS nds Bl
remai ni ng i fheiplifzegr6cess | Sk entldhCe Porit, HRI ek itSiout andfdf dischlate pbitd may be two- port
val ve havi ngf‘an automati c_pneunntically gperated val ve assenbly that

causes the WAfle t & test mutd he ppsitiencd bebyesadhg gasdelivery; qompepents

effectinely I L LAl | ck. 19%% I vat ed,
a non-cl\éfro%“?@gpgiﬁﬁége?gg%%@L%ﬁ%&%ﬂ%&%ﬁeﬁg? b’gﬁé tgggg%%pu geetthe gas
stick. The qupbd tvalvetiodl éondait onakesibbirate 4pD nhd be m fuid\coohemfndration ethpur ge

process - an entrance port, exit port and di scharge port. [0047] A
test port mor&?&ytaésmpf@eﬁ ‘i%%?&@wtﬁ%i%érﬁ%ﬁwsgigo %r@mwggﬁre%aﬁﬁﬁa ts 15

such as theﬂé\ivfn%ﬁ%rgﬂ 2R s UBBVRYy sTRdnY. Aknafldiy VAt Y&t fdrf 212 Ry beYkedPOr t

430 may be cou ertical conduit on thé substrate 422" and be in
fluid commuasiansadidisional gds delivery component. For example, the test port 212 may be used

20  to check moisture levelé, conduct leak tests of the facility lines, be used as an
additional purge valve, and the like. In one example, a user may desire to purge the
gasses from the manual valve 404, regulator 408, and filter 412 only. Thus, the user
may close of the primary shut off valve 414 and insert a purge gas into the test port
430. The purge gas may then purge the gasses from the manual valve 404, regulator

25 408, and filter 412 without disturbing the other gas delivery components such as the
mass flow controller (“MFC”) 418. In another example, a user may want to introduce
a carrier gas between the filter 412 and the primary shut off valve 414. The test port
212 may be used to introduce and deliver the carrier gas.

[0048] Adjacent the purge valve 416 may be the MFC 418. The MFC 418

30  accurately 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. A mixing valve 420 next to the MFC 418 may be used to contro] the amount of
supply gas to be mixed with other supply gasses on the gas panel.
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a horizontal conduit 432. The test port may be used to ensure proper gasses
are flowing through the gas delivery system Alternatively, the test port
212 may be used as an additional gas delivery conponent. For exanple, the
test port 212 may be used 20 to check npoisture | evels, conduct |eak tests

Ph one exantlogd 5 158k cyoetf Beids pikguiy Reboufd Sorvesibendtpbun
val ve 404, n%ée?ﬁwanﬂ&ﬁ;aﬁmu‘ty bf&ﬁvéréaafﬁmmowuauﬁmrstlh@yy@@du lemy close of

the primary shut off valve 414 and insert a purge gas into the test port
430. The putogethglats’ ey Sﬂbs@ﬁtem&%elmeog@@p@ss theoereathethadlonapathy af gasses04,

regul ator 2 andfl t thot dIS bln Q S dellvery
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exanpl e,5 a #hagbe H&ihg\lﬁfﬁhcﬁlﬂed Mbél@dﬂ@%as@eﬁﬁérylcempgﬁ@tmhwe[joélﬁ@nefdl dnf er 412
and the primary shut off valve 414 e test port 212 nmay be used to

i ntroduce athg mepsfoldblockfebycanyknepngneans poduas) witlyp Recsure ﬁ#@lwﬁl@at ¢&hve 416
may be the &(F(; ?gﬂthhgqﬁ(emrc 418 30 accurately neasures the flow rate of the
supply gas. ioning the purge valve 416 next to the MFC 418 allows a

user to purmsehy g radsilluetratepgl gxegadaguise of tthlaexmﬁﬂe addlﬂorsAllmtpatedgnval ve
420 next to_the MFC 418 used tqg, contr t he am)u t . of gas to
be nixed wiFig %EF%FO%W[@%QQS@@@ Saa%gﬁ%my © $qun %Wsaqas E&@ﬁ“%
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55 i
enbodi ment, a plurality of universal fluid flow adapt be coupl ed
t oget her tocdrmccmslﬁfst"l’latsemm exambley gas &fwaﬂ@magrﬂs)w fiom the hﬂf(éél&tme flow

pat h of gas .1 hr st i 0) | n anot her t he

Ot versal e T MESR R A0 o0 Sat fy ol 422 1P R SE DRI gas

del i very 001@53986661%1«3%}:1 t& 8ddPasy A50Q6H AN thelgAS niFRRbADAE tB'ﬂi’ﬁskt% dilergRy known
means such as"wth a pressure fitting sealant (eg., GC-seal) and the |ike.

[ 0050] Fig. cmqmenmﬁéﬁ@rp%gmt@kéﬁﬁl ary use of the exanpl e adaptors

be couptea I9SHa dip s g hr Tt by BB B Weesior 0l 055

and 250 maysdatic@iubloefrdcegighex phyma paneeding cHadber FD0I%, supplicsroeessiapl e, gas
flow 256 may flow fromthe MFC 418 to the_nixing valve 420 and out the
exit port 4% thigugh eewepbidimerdd. Thsgas sumply lisoS y peovidspieeese gat te

adaptor. 250, ghch 4 Ot ggﬁl%r GASSuBBY £ARELAES dhAnbdOW thOulc? fortADs P MPONent s

454a-c of gas stic
chamber. Additionally, gas supply line 514 may supply processing gas to a lower

20  portion of the chamber such as, for example, 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 CyFg /15 scem CyFg / 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. 5is a schematic view of an exenplary gas feed device for
sem conduct or processing. A plasnma processing chanber 510 is supplied
processing gas through gas supply line 514. The gas supply line 512 nmay
provide process gas to a showerhead or other gas supply arrangenent

arranged i nyq e, H{’e‘i’ ' pg%hﬁ%&f 7164 et&*ﬁ%ﬁﬁﬂe ggtgﬁié& Q{Eﬁ}&rgétrg%@%f Wop! y

line 514 may suppl y’’processi ng gas ower por on C anber

such as, f Qﬂw&ﬁ@ﬁi@hﬂoldtimao grasude ﬂiertbtaUﬂowmfmmgd gzu;r fathen dianglctdiminiagbst r at e
hol der or throu as outlets arrange in the substrate sugpo rt. However,

an alter na‘@'iP@@a by summergiths reagdepispd the Miitsodpptat 928 in fhe 888p cent er

and top pegj,eter of the chamber. Processing gas may be supplied to gas
line 514 fromgas supplies 516, 518, 520, 530 the process gasses from
suppl i e$ 5105318, PG, illbgthtdsad mgthdd fadpphinga undveaCilbRPflovs 2dapt&i26A 532

respectivel 24, 526,. 532 oce ass to a

m x!ong manlﬁ(lBT% ?%/F%ﬁ“f F%ﬁ’l‘téﬂm@’ fm@dmgaa’gﬁYésaﬁg]luicgﬁ?‘@&a?% 56% {ow |ine
514. [0052] of QB ﬁ,tdse@heﬂeﬁleauaﬁimmye@@aea{mlhéletubé%aw%ba{ pﬁ@ex@fi flow to
be delivered to the plasma processing chanber. For exa the user m ght

sel ect a fItbwhbeﬂmgemm}glswmﬂmmrmummetﬁ@nwedv@mpas/T1262 sccm 02

del i vered thr.ou co arln flow, i n~this case
Coul o be’ meutiTRE A Bo timOrRY BPsind adhinet Boekt a4 Pkl Be L05° £55°

526, 533 i nednlgitdaschaiels ﬂi@ﬁmwulro@& forla vadBtyadiflest dirddiendfy he@s of

throttli ng in line 514 to achieve the desired flow distribution. 12

Al ter nat i veligpid-afheprivena fluidflaw adpptar may be formraddiae any steimlese steplust
d d
] eamlﬁ% h%ies e{l"aﬁr‘éf& U?cﬂh{;ﬁhﬁ'?c?@fﬁ;ﬁ x;//Hcﬁu&%i-‘c ﬁe‘%%glhné Qs m xe

gas, rather a m ni ng sunmm ng uts of the
M-Cs 522, 58téel. 526, 532 in the gas box. 5 [0053] Fig. 6 |IIustrates a
rrethodfor formng uni ver fluid f] ow adagptor urality. of vertical
condui ts melOBH f ohlyrality fslaﬂﬂ%%awn £ Myt e&\?\?”é‘?ﬂﬁﬁﬁﬁ?“’&f’“ﬁ@@“‘ As the
term'Sx US €l Gl it to Lo AREHwth 1S SilifatityP ofvdrfiai B6hduits UP662. PR AdRBoRAl T -

pi pe, eﬂo F&%e t hat pegélwts ga eoulgsp%r UI ccl)lrlmunl@%at% bef’ween t wo
| ocat i ons aiﬂde/emual vardsiik nfaly woovergoay wdawhor ofivg atkepter. dinrogk embadiniensd bl ock

havi I 10 d h th t I fo
Var i oty of 5 Bty BE BB Spndyit Ren ek Roryeres o AR 8 Teper SO PONEL 11 ow

adapt or rrayatlgee fnfivRdf fHe@@yRBY Stainless steel mterial such as 316L
vacuum i nduction nelting or vacuumarc re-nelting stainless
[0055] The various horizontal and vertical conduits in the adaptor may give a user
20  the flexibility to direct the desired and/or necessary flow channels. However, the user
may not need to use all the conduits at 604. Thus, any unused conduits may be sealed
with a sealing member at 606 to prevent any dead legs and contamination. The
sealing member may be any type of known plug that will prevent air flow through the
conduit and may be 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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steel. [0054] A plurality of horizontal conduits may be created in the
universal fluid 15 flow adaptor to converge with the plurality of vertical
conduits at 602. The horizontal and vertical conduits may converge at an
interior of the adaptor. In one enbodinent, the plurality of horizontal

conduits each .converge to,form a cross-shaned ndui t interior
e San e, SRR AEmE h SR cOh SR HBRE 1Y dhe oBptdf]S, L7 o

adapt or maypigte afty BeRT lealddidhehd dodidpi | ity to direct the desired and/ or
necessary fl ow channels. However, the user nay not need to use all the

condui ts at[08871 THutest pasymay be 8erd-H 088 AstestapTtipaskansed to GRSUEE BIORRAI | ng

menber at 6 I ] ] Eh-Tqm. | Ng
menber may %%Séas%gp%g{%?ﬁ%%vm %Fﬁ%ﬁ??{g? gsvfn&ﬁl%%i%{’/g{n%&gll{ o ove\:/slt rgéugh t he
condui t Sandcardyctlieald testeoflitherfaciliprijnes; i uské as arsddeidtionmh penge ablveymid the 316L
vacuum 25 inductjon rrekti ng or vacuugn arg re- n&%_t.i ng stainl ess steel. The
seal i ng e Mignartye Yo dRscteRiPOEidnRY Prbser g A3 AdiLpnal e ieltveny CmRONGRL ¢ i cal
condui ts. [PRSEL dobt ARPbORacREPRALERMptorat GODNTRE Rist FBY A bESRANI N Pl ace of
or in addition to the sealing nmenber.” This allows a user“to fluidly
connect anyenougl & beoposititanet betveeh theogag deliverytcamiponentie sThectdst port mayecbe

enbodi nent, th onpegt or e a t.ube or .pi 30.farnmed fr.om any.

stai nl ess s%%gﬁ“ﬁ@?ﬁ?ﬁ Zog‘ﬁﬁn g 'é?éﬁ \?BﬁéﬂlﬁﬁtgﬁaHbﬂ?@ﬁoﬁgﬁl‘fﬁlﬁ"?&%r"%ﬂ\/acuum
arc_re-1mel titnehsbmd RS pLubdiRe bf hdrizoAfd bh@br eerhedichRdiits,. Moens@engeileda My be
a T-connector to allow for a horizontal and vertical flow of gasses. Use
of the T- cesmpediony thedsst aprtawaypeusedded ¢ theadaptete gasses as di scussed herein
with refer to . -1.es nt e i r / nect or nmay
be.vel ded tRUSHe agulo i §PbuRR s bletiacsfiterif TR bo AR Rire BT LEF,
[0057] A t eghbgidhbnteRtiiele@rdislelatitins G8EBmutitibAs and officusRybhtute egoivilensNsSur e

proper gasses_are flow ng thrqugh the_ gas delivery system such as, to
check moi stWhigh fall,within the s¢apg @f #1s invgptiqne it shawld gl be Beted thaf therq@g, pe used

as an di t] 9;’1;}"‘!1 : L j , ttﬂl%g port
may beal(ésed)lrl a éﬁ%ﬂ’?#ﬂg’%é?m&@% 3%@%%?&@%&%%%@%@4&@%% Otfest Itg%r%% may be
attached t anvérgionddpis ticreforcdihendddithat thetfolporing mpyerided slaih$ be erapgtedt o be
positioned bet n tge as delivery components. . The E’est por t be
attached to‘l‘stl’Pi'"\e,:YE gill sHemplterations, pepmptations, apd NerigusSubsjitpe “3Ifl}‘k1"1"=‘]|n°§1 5@s

conmuni Catiﬁﬂvyﬁ}ﬁxﬁ‘t}k%sgirﬁ%ﬁhsgtg)gldgféhéﬁ}%séhltﬂfv%ﬂiéd of horizontal and/or

vertical conduits. To ensure a
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connection, the test port may be welded to the adaptor. [0058] Wile this

i nvention has been described in terns of several preferred enbodinents,
there are alterations, pernutations, and various substitute equivalents,
which fall within the scope of this invention. It should al so be noted that
there are 15 many alternative ways of d IE@&m&nting t he net hods and

appar atuses of the present invention: s therefore intended that the
foll owi ng apflanidethiclkdisss be interpreted as including all such
alterations, pernutations, and various substitute equivalents as fal
within the true spirit and scope of the present invention. 14 CLAIMS What

Is claimed {s: 1 ﬁl%ﬂa}’ﬁﬁﬁﬁlm{rb ﬁoxfﬂoﬂi% élﬁ e sRLORIE Hbing Stop9! €

structure having a top surface opposite ottom surface, a first side
opposi te a sefaoedpmisite 2 battdmasuffacs & {hfstcklde&mpﬁl&sd seeond side.amd adnek enidhe

uni vers fluid flow ada cQ ri {NQy A urality.of vertical conduits
to recelai/e %Ppg?é’ée?FW Fﬁ‘ﬁa%ﬁ’ ql?‘hg(?ﬂggraﬁﬁgtgf cog ‘ts extendi ng
through the sing} glusdli afwrﬁcilrceﬁaﬁl&qorrmlﬁwgaaqmt ehd plEraliBf df0Brticaur f ace; a
plurality of horizontal conduits to receive a gas flow, the plurality of 10

hori zont al ewddils exierding uouh the sipglgstrupard fro@tth%tqnéurfmeméb@:mmu de, the
first end, Sz]a%g the second end at an interior of the single structure;
wherei n one re of the plurality of vertical conduits converge with at

| east one of th@pmlralit@bfhynza;htdn%ﬂcﬂm@&@feceﬂedlgak float tHefpurahdyesti or of the
single structure, and wherein one or nore of the plurality of horizontal

condui 9 cobrezegtal eenduis rrtending thrpwghthe disst sideotis serpadaifics Birdtipt end anche
interior ofthglg{; oﬁh%ﬂhﬁteﬁ{l Eﬁ?fo%?the% né'r{g Q{ﬁgt or of claim1, further

conprising at Teast one se SI gned to seal at |east one of
the plurality ofwherenmetcmhnorenﬂthet;ﬁumhtyatf viegtarat ccmdaltm‘:onvbim vpiﬂuaitabaisty of
vertical condui s 20 3. ghe adapt or, of any ., one of, cl -2, further

conprising &WeY B plugality o ponsiudts gh 1@t8119régé1pq,gn eaggct}%w t he at
| east one Conne%ﬁére&%'o?ﬁa&re or e éﬁ%t?]ﬂymti)n%kﬁal%nhﬁi% cR)anh?E kS YorRf

hori zontal conduits or at ast on the plurality of ical conduits.
15  atleast one cross-shaped conduit at the interior of the single structure.

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




25 4. The adaptor of any one of clains 1-3, further conprising a test port
extending outwardly fromthe adaptor, wherein the test port is in fluid
comuni cation with at |east one of the plurality of vertical conduits or
at |east one of the plurality of horizontal conduits. 30 5. The adaptor of
any one of clainms 1-4, wherein the plurality of vertical conduits are
coupled to at | east one gas delivery conponent. 15 6. A nethod for formng

a universal 6f | ui d rthéthvd &33bintihg hrdivessas floid fovs hddpedrffem a s tuie).
formng a plurality of vertical conduits to receive a fluid flow, the
plurality ofomPigRg:t|ical conduits extending through a top surface to a

bott om surface; £atd b r I i t [fve a
fluid flow, the ;ﬁf[ ur%??ly%g#gﬁg%r%%ﬁtg{ﬂlﬁ%% u?%vg aeﬁxktﬁg?gﬁ’lgletlﬁ?%g h f‘ell first
si de, a Secwirtcdicdaduits ektendingghbugh adomsurfaee tmalbettn swii@eei n one or nore of

the plurality of vertical condujts converge with at |ea 10 one of the
bl ur 11y of " hor FEGHER DREIGLP LronghomLas Fofevgihe ATEid IRy} e SRFHY ur o,
and  wher ei gf RRfoffal Ba}fd%its)&xtkﬁtﬁng ktb@gH 4 HrsPEidB.O deeOH flle, AT nlSarkONV er ge
to forma cross-shaped conduit at the interior of the single structure. 7.

The net hod sdcond esidn 6, further conprising sealing at |east one of the
plurality 15 of horizontal condyits or. t t least.one of th lurality
of vertical Condﬂpgrglwr{eﬁ)rénorg é’gﬂ?erpauﬁq\g%%ﬁeﬁ}fal ﬁ‘?@“ﬁ?g?ﬂg’&rgﬁwﬁ g’i lﬁfils?,

wher ei n ¢ heoﬁtﬁ'thé‘?luf‘d!ft& BEhorgAMRI co @it sH gerioh of tHeaddl@grivhireaindt 0 the at
| east one of the urality of horizontal conduit or the at |east 20 one of

the plurality of wherein e orgenrdof the muraiftyofheriperialfonduijs enmverge te fam 6- 8,
further corrgrr0 ﬁﬁﬂﬁgd\@q 09 te.i{n.%ﬁﬁ}oﬂpglsin rg@[%&tu% to at | east one of the
0 onta uirts or a edas

plurality orl con t one of the plurality of

vertical conduits. 25 10. The nethod of any one of clainms 6-9, further

conprising welding at |east. one test port to at |east one qf theaﬂlyural ity
T

of verti cal 7-condt Betiod of clagp & fugther gympriging sealing at least one of the plur
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.
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hori zontal conduits. 30 11. The nethod of claim 10, wherein the at |east
one test port extends outwardly fromthe adaptor. 16 12. The nethod of any
one of clainms 10-11, wherein the test port is in fluid conmunication with
at | east one of the plurality of horizontal conduits or at |east one of

the pluralijy of Tﬂ@ﬁl%fh%ﬁlofﬁg?gf# 615c1ai§1s31%-11§u{<ﬂe H{e%s%ﬁft‘i*?i iy

appar atus, conprising: at ast one gas stic aving a plurality of gas
del i very coapomnenicstidrhwitie arileast opé uf thiciplyralify of hioxiesmall cohduitschrfak teastachept or s
interconnectfgtg to forma su strgt_e, each of the plurality of manifold

bl ocks coupPldhe PBraliy of Nerfirdli@nd¥tuni cation with one of the plurality of
gas delivery conponents; 10 wherein each of the plurality of universal
fluid flow adaptors is a single structure conprising: a plurality of
verti cal5 cohui t A flexiblegai dediverygpmpafatusweonnpresipg:ur al ity of verti cal

condui ts extendi t hrough f{. si.ngl e, structure.froma top surface to a
bottom surface; E_r&%%asémbef gqsg?l?ﬁ)axgpg ﬁB}‘Fil_btPf toi Igasc%ei]lltyﬁm %OWPS%F@(% é}fe\?‘é?na gas
flow, the pluraljpharaity oh@fiveeatiflid BewdidapSrntcpiitinbded t orah sabitdigt si de,
a second side, a tirst end, and a second end at_ an interior of the single

structure; <asbiobihe pwalitrofimanifold blogks eaupled th apd b7 flyid comeaynieasinn iwiths
converge Wt of ¢ ral i.t.y of horizontal conduits at the
interior ofoqr%h%ﬁfs'?h@?%ﬁ%?fga&(%}%&?c Jghj’gﬁ%{t%merei n one or nore of the

plural ity of horwhewlinndack ofithé¢iphiraigrofengerdabiluiddiow adapt@aiia sngle
cross-shaped conduit at  the interior of the single structure. 14. The
~appar at us OYTUSTUHEE RPTRBIISINGr t her conprising a base plate having an upper 25

surface and a | over sybhffy of DarbARGRATHID 36kivela Sl oResfe Slaliey soupl ed to

a bottom surface of the su rate. he apparatus of a of clains
13- 14, whererticdl bendilitsreatentingolirohgh flecnight strunturd fiiohsa foprsurfaceriod bajtom
mani fold, the.mxing manifold in fluid communication with a 30 plurality

of m xing vRSE. 17

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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16. The apparatus of any one of clainms 13-15, wherein the plurality of

hori zontal conduits forma purge/ punp mani fold, the punp/purge manifold in
fluid communication with a plurality of punp/purge valves. 5 17. The
apparatus of claim 16, wherein the punp/purge manifold is substantially

paral el t O%é. he ’ﬁl@% ratdy a%&%he %ﬁclaimse 1 33”?? at{r%ér%% &gée?lﬁgﬂeigf gﬁl'éongtoﬁ!a?i s

13-17, furthér conprising at feast one  sealin 0 securely
seal at | easindoitefodin 4 hegpunpmdnyfolf, thegrninzopirgt mahffoklondivid s or at | east
one of the plurality of vertical conduits. 19. The apparatus of any one of
clai ms 13- 1¢PmmyRication Wigha plussliy of pumpasrecsévesconnect or desi gned t o
receive a gas flow, the at | east one connector coupled to the at |east one
of the plurality of horizontal conduits or the at |east one of the

pl uralitsy of7. 15Teappacdus efaiaom ké whatkin fiepuapiarge omnigdldanyubstaatialy cl ai ns
13-19, further ‘ii?nﬁlrgl sing a tﬁ port extending outwardly fromthe

adapt or, whRAraHsh iq Yog mixuE Papiold-s ™ i £ uid comunication with at |east one
of the plurality of vertical conduits or at |east one of the plurality of

20 horizontal conduits. 18 .
18.  The apparatus of any one of claims 13-17, further comprising at least one

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.

18




