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WD 2004/ 021412 PCT/ US2003/ 026979 MODULAR SUBSTRATE

GAS PANEL HAVI NG MANI FOLD CONNECTI ONS I N A COMVON
webonB214Backgr ound OF The Invention 5 1. Fi el BcDiUS1002026979

I nvention The present invention is directed fluid

di stribution systens, and nore particularly to a

otk SUBSTIALHE POLSINT |\ VING RISRIRBT) CPARELHTORS IN o

common plane. 10 2. p A LEJﬂ ot—t he Rel ated Art
Fluid distribution systens are used in a variety of
applications, including the mnufacture of
sem conduct or devi ces, the manufacture of
phar maceuti cal compounds, etc. In many of these
applications, the Ba¢Rountief Theintertionri bution
system can dramati calTy affect costs. For exanple, in
1. Fidi¢ ofthedrveatione of semi conductor devices, it is
tyghcal f. | Ui LSk ] t r .
convEPtessBliplelfioh [ndifteln RiPHRBUOLRRERN, B Foreparicutary to o
fluidcdisigibusly$yseRmBNvhicls bethectiths detd @A Rompomentsandt ed flow paths are
because many of the fluids used in the manufacture of
formedin 8 spRpnopdaear e toxic, highly reactive, or both,
such fluid distribution systens frequently require
speci ali zed contai nnent and venting equi pnent. For
2. Desodptonsif dresRelateg Adecr ease in the size of the fluid

distrihution systemis advantageous. 20 Sunmar he
Bt AisrioRBoR KR 48 oS Bnee e et e dioludite e

manbfA¢RIS bORmicondusbLdRVi s, 18P alhhABtufe offihathideutit @oﬁ?oumds, etc. In
fluids is provided. The system conprises a substrate

manpi g} these appdigtisansathe sizo @ thetfhiad distiibutieie system cansdramatically affect
t t. ' .
con PR SB R A ABRE B RUFHBLE 00 S OVRA o

distribdtieAdgstér ol cdrtdis portiohethieieoNtociechdubed i@lay uttpnelead envido@ment, such
first substrate port to the second substrate port
gVePﬂat

as a ghyan goomuni yriien. besttise Aty P e Thuds wedimibeamanups
senlSHEp IS o LS SHTRILEDLY P B, STyl Sy hequnty
requina ispaiaized edntaismencaswensgg equipthentf Fostuchsydtans, angdecraase in the

. flyi sageway that  fluidl connects the first
size Qe SRR Oy SYSHEh SASIRRHE S o1 4 port | The

substrate further includes a 30 channel formed in the
first surface of the substrate body that extends in a

second direction, tBummiryOEThehiventianapted to
positian the manifold so.that the first surfa of .1.he
Cupserae 3 Sad BbndiminE e Bt Frishlidh o WheA R Mgl

distritigiypn f Guids iGpredided The ORTERNCcIhHNRs a WiDsBARM0REAlsdbstrate body
that ﬁlcéil-l{dgss g (f)i(r)s?t’/sgbzs(tsrgt?egport and a second substrate port formed in a first surface and a
first fluid passageway that extends in a first direction and fluidly connects the first substrate
port to the second substrate port, and a manifold. The manifold has a manifold body that
includes a first manifold port formed in a first surface, a second manifold port formed in a
second surface that is transverse to the first surface, and a fluid passageway that fluidly
connects the first manifold port to the second manifold port. The substrate further includes a
channel formed in the first surface of the substrate body that extends in a second direction, the

channel being adapted to position the manifold so that the first surface of the substrate body

and the first surface of the manifold body are aligned in a common plane.
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-2 According to anot her enbodi nent of the present

i nvention, a substrate is provided that conprises a
waodngioestie body, a first port and a second porPCT/O8T088/026979

ina first surface of the substrate body, a first

fluid passageway fornmed in the substrate body and

extending in a first direction that fluidly connects

the first port to the secondport, and a channel. The

channel is 5 fornmed in the first surface of the

su 3 r -

CRSLD R O AP e BB AD U Boyidd

compd&pta&dbitﬁtqol&ﬁiyt & 6irst porrand h s¢adnl puitigrmeed 1ﬁarﬂr§tcsluﬁfa¢mﬁyhe
that i nclude first t f dinafirst surface

substRLe{oREy A B BRHGEv Y SEREN I Tip SHStTaisToH andexgending in a firs

dire ORI RN %Gt?ne@{s tﬁ@ﬁrsm {Phe s8RHY potNsthddy dHalthd. The ¢ annel is
passageway that fluidly connects t8% he 11 st por t

formetién ﬁarﬁrﬁtcducfac@oﬁthe s@stratn oppand eftendsen amedondlditeston that is

difteretg e s iragtions i RSl i OSuSE BXRrsthioR aaneybfvine
manold TRkt dchits a A& Posti fBBnddina first fub@te GITRE HiafEBId Hlly, a second

t he present invention as gas panel is provided that
port fgmediis a seepndispefpceqfshemprifold fodw endha paspager/ay that Juidly

connfggt% ?]3 %h%g‘[}ktlf pg)lé'{jof Jﬂ—gﬁafxi'ffél;lﬁ 83%eddn %Mheama{nlf&l? Lo E}la? We first

udes a pl ura

surfdce oﬁt}mcsn‘hnfat@béd‘}@ndal‘ﬂdﬁtshme Oﬂdlelﬁar@ﬁﬁid ddycdte hl@ed ina
second flow path that includes a second plurality of
compepPlaneor red in the conmon plane. The first manifold

h a%cf:érﬁﬁlgtté AfuskG Q:Hﬂ!)OHﬁ’ﬁ@%? of Ak BRAehtInt G0k 9 aﬁl:lqg g¥ov1ded

port being fluid onnected to onhe ‘port
that cdmprﬁses stfirgtigas stick; g sedong gag silckfand hdir§timaiifobyh STl firskgas stick has a

T T R TR P
gas WiRR had 4 Sdcond DoRGRE ﬁllaﬂﬁcﬁlﬂesad“@k&ﬁf ple g)gbf@i‘{s 8fmddNa the

present invention, a manifold is rOVI d. The
compgn ipfasied The fisy armnefelct lgps figst and ewedl pp¥is ﬁorma@sq thgtcemmon plane, the

first Eg% Igﬂﬁg ?(H? {%d%) 99{? %(J)}? Sf lhn %rsli!% usfalfxtlelr B?Ift%l § ] % ]ﬁrst gas stick,

e por

and thl eecsmb%bﬁ&ieﬁlghhd&ly cdnidctedlito @ub pbit af thefsketnd plurality of ports of the
pasﬁ%%emay extending in a first direction that fluidly
secopdgafedick: t he first and second substrate ports, and a

(t:)g%y ; 16r11§QB gRGnk dﬂ%rﬁﬁb%nf‘nérft oF tl'%l'ﬂ'éés@g@in%ntfoge Eg&lﬁ% provided.

extends In a secon I rectionh
The manifdldlisl adaptﬁrdrtbsbesecmwﬂm & smhzktrbtedgavmgta subststte body thatris¢ludes first

and %%4 %{bgtr g‘rgtyrtg g rmed i3y ﬁﬁg ﬁllll‘ r 3t B}? ?t{eﬂte?éqjityl, A ﬁést substrate fluid

passSRHANExHBNBGE aQiﬁ'sttdlil%ctlcfﬁﬂﬁétffﬁh@iyQ@ﬁiﬂectshﬁ& fitst and second substrate
tranSverse to the first surface of the manifold bod

portaAed a chanaek formed inthe firg algi@g@@ﬂgp substraseibody thaeextends in a second

and exten n con irec
airecfl, TR et SRt ERREAIAbOuL AT SRR R SRS o fprmea in
a firgd @ﬁﬁfade%f&lﬁtﬁmﬁﬁﬁfdm Bodp aistednd r@eﬁﬁfold poreformed iroh Qeobﬂdj}z’urféi:e of the
30 di mensioned to be positioned wthin the channel
manifplgtbody ghat jsrtEanskgieg todhe Bt syiace gbdhemaanifolbbrdy, andia mRgifold fluid

pass%%:% r{éﬂéx’lié‘adﬁg?hé)&aﬁiﬁﬂd %«W i &t&ﬂ% it @cb@NGfeckiBn hat fluidly
connects the at least one first manifold port to the second manifold port. The manifold body is
dimensioned to be positioned within the channel so that the first surface of the substrate body

and the first surface of the manifold body are aligned in a common plane.
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WD 2004/ 021412 PCT/ US2003/ 026979 -3 According to

anot her aspect of the present invention, a nounting
w@smefbidy2 i s provided. According to one enbodP@ENE2003/026979

t he nmounting assenbly conprises first and second

menbers and a first fastener. The first nmenber has a

body including a first surface facing a first

direction and a second surfage facing a second

direction opposite to the first direction on 5

0 i r fi g h :

oty e Bh Aot e FRnti lton, B n TR mol] Feprovided.
Accopdongvte ode spbsdicheat]jtlacmnuntmgmesembdy esmpriises Hiest aud egcond members

rti.on and._a centra ortiion .that extends_.fraom.the
and B PE Bie 5t e beAsAdony shiding h rGise pine & frst
direSTRXRAA aR8Sond shEEe fabiglawetdnd drebtidrSdppositd RARe fiA€ URékttion on
the first direction and a second surface facing the

oppasingosuefacesiof sl hasly of pleolist memben Hdhefseeand sy freachds@n oyter portion
0 i ng surf.aces .of..t he hod f e cond. nenher. 1 .
thar SRRRE, LB Ve PGB ik R 08t bR T BAAiP R el portion

that pteddsdrorh it outetippRith ihtdicchir] ditsttibal Th@Sacbh@e@ibdr has a body
. .includes a groove disposed adjacent a perjineter of the
inclydingst fipsh pyrfass facpgthe Just directiqnand aseeond svslepe facmg thgscond

dire#t{nglr%&ﬂ?ﬁs?tCQO Y SO r8bE oh Bg%ogsﬁfé: s Sestot rtlgeitwg Lot ?heps%g nd member.

e first surface th centr rtion o
The s¢vend ewdave hasia el pdttionfand s oltesp@tien thasextandshirea thedcentral

shank.t I s _di mensi oned.to be receiv within the
port A A0 VSR & BOPVE RSP AP BB AT A B BB OTa fthe body of
the RBGRARerhh& MGRRLr A udRRalthRR gl holk Meat SREAMGhEIHIh AL Ry from the first
the body first nenber. According to another

surfasgitaatighdln centralpnrtion abtha second syrfdcer The dmstifasiensr hasg threaded
i,.stribution substrate t.Q .g.plate hayi .a fi.rst
sharf it G BOu LB B B Ruhul R ol b0 5 bl of the second

menshéf hidCéghge e Qented hortihco iRt mDsuakase oDithy be@yhfst SRmber.
first and second nounti n% menbers and first and

se&sheydmgde apeiper enhpdimentsa mapuling aseemil e mpunting a fluid
oA e Ak 554 SR E5 R bRt o o

surfdcads proeidethaThamourtihgassahbly coinps seidttstsdndrskcdnd resugmige members
he ipternally threaded through hole in.the first
and hf?& ﬁ‘?‘?sr?ﬁonq?r’@ﬁ%%?rs'aﬁge felfsé gt ‘F‘ﬁ@hert in disppsrdiadicent the first

surface®f tHepite ARYAAY HANDBIHDS thred R tRRAERN HolBDURL ifRG fadi®IEPRAs an
Is disposed adjacent thé second surface of the plate

exteenally flireasied shark to lengagghhehimtemallyitbreadescthrongh hotean dlhe firssmounting

n_exter.nal Ly threaded. shank.to engage the internally .
menflty SRE 41 dsheh eREP ISR PR R miiRe! niseRingimounting
menibRlisidigosddyadpddeAttiie bE10nd SGrEitd oM tHEP14t8 endBIRE Biis 4 Birédpd hole. The

first nounti ng menber. The nounting assenbly further

secopd fstaneickas fa gl thicadedeshpik i@rfagags the diteraalky thyeaded through hole
. | .
in O A DA 5L 50 0 WISl B SANAR e o
mouatih@mbmber. el teuhsintmipasseinbl yfunhenédnngrises aieensfay thegmally and

. hole that .extends through the nounting plate froma
vibrgtionaily Ssﬂtaf‘ﬁ% the sypstgate ?‘H'é‘ t%g]ﬁfer ng plate to a second

SUnc8G8ingfto LGhBDI4PEd: BItHRIAdsent ifvedtiBl] AREihod B atRhlRS: substrate

to a mounting plate having a hole that extends through the mounting plate from a first surface

of the mounting plate to a second surface of the mounting plate is provided. The method
comprises acts of positioning an upper mount subassembly on the first surface adjacent the

hole and passing a central portion of the upper subassembly through the hole, positioning a
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conprises acts of positioning an upper nount
subassenbly on the first surface adjacent the hole
w@em4pz$i ng a central portion of the upper subeEBE82003/§26979
t hrough the hole, positioning a WO 2004/ 021412
PCT/ US2003/ 026979 -4 | ower nount subassenbly on the
second surface adjacent the hole so that the central
portion of the upper nount subassenbly is disposed
within a central portion of the | ower nount
lowd HRARS ?J’gﬁgs)émb];lféﬁ ﬁ%’s@&)r}dr&%rfla&%‘ dja AL hSRBERE B dntr portion of
t he upper nourit subassenbly, an astening the
the \ppbsmpattesubassérhiey uppisposed withirsa basabpditipn obthBlowér mount

Description Of The Drawi Th ing drawi
subageg iy of BSOS TR PSSP 1§ ColnE PP T Sabssetibly, and

fastéi/hE ObstraRdS the IPRE mbaht sBbasi&ablyy 1 denti cal _
component that is illustrated in various figures is

represented by a like nuneral. For purposes of
clarity, not every. onent hb | ahel ed in every
10 drawi ng. In tH& cHgden = | an vi ew of

a frhebébodipahyinp didvangPadabt RGBT drdwe fescald ad itledthwings,
of the present invention; Fig. 2 is a side view of
eachyifenticpl pranegsly identieal icelﬁpﬁla%’éFhﬂng ikpgyrated:-in rpgousFigugesds represented

' ‘i . ' i . .
by s RRTREE, EOYIRpdiett 008, Akt hofpohiR ghay Ytabeted in grery
dravfing). Ithée drasvisgsde vi ew of the fluid distribution panel

of Fig.. 1 rotated.by 90. counterclockw se; Fig. .S a

pelFégpgd? A plan e e bt MidetistplyGproage acgerdmg o ﬁ&% gmbodiment of the
presEiitGnvehtib@t at ed cl ockwi se by approximately 45; 20 Fig.

6 is a perspective view of the fluid distribution

pafiig. 20§ a Fidg view oftheaflunl distobutivrspanblyof Fagpl; oxi mat el y

pof 15 G bprestSecfPufl {RGY SFF Ao BR 0 e isfthufibn Prash akgn along

line Bi3dn Bg. 251 9. 8 is an expanded perspective view of a
portion of the fluid distribution panel 25 identified

i nFrg. 4.1s gsidevigw of the flpidutistspetian Rasehafdiig.df rosated h@Y° of
couflBEGDE,T, 0,5, 20, pubstrates that my - be uoed
10Fig Sana parpporded vieor sfitke fluidalistiibwionf paaelt ofdFig. dnfptuteidlockwise by
approvimately ds& U0Strate in
Fig. 6 is a perspective view of the fluid distribution panel of Fig. 1 rotated clockwise by
approximately 135°;
Fig. 7 is an expanded perspective view of a portion of the fluid distribution panel
identified in Fig. 5;
Fig. 8 is an expanded perspective view of a portion of the fluid distribution panel
identified in Fig,. 6;
Fig. 9 is a perspective view of a number of different manifolds and substrates that may
be used to form the fluid distribution panel of Fig. 1;
Fig. 10 is an expanded perspective view of a two component position substrate in
accordance with one aspect of the present invention;
Fig. 11 is a cross-sectional view of the two component position substrate of Fig. 10;
Fig. 12 is an expanded perspective view of a one component position substrate in

accordance with another aspect of the present invention;
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accordance with one aspect of the present invention;

30 Fig. 11 is a cross-sectional view of the two
wa@oomponemt position substrate of Fig. 10; Fi gPCI/RS2083/026979

an expanded perspective view of a one conponent

position substrate in accordance with anot her aspect

of the present invention; W 2004/021412

PCT/ US2003/ 026979 -5 Fig. 13 is a cross-sectional

vi ew of the one conponent substrate shown in Fig. 12;

Fi . ~ . ; : . ; ™ .
B 3RSl B S Sl O AT i 1
i nFant# ana plah giewld d Buid distrdlentioneandfactdrdinglteibgbther embodiment of

di stributjon panel of Fig. 14, 5 Fig. 16 is a side
the presef BVeRt98: | ui d di stribution panel of Fig. 14

rogl €9 Ly si@@yie%f@ﬁ@ﬂ&ih%ﬁb&gin éfah&-of Figi1g; @

perspective view of the fluid distribution panel of

Fi fig. 14 iy oside eidwodtin finid distolekivingenélyof ipg rdxotateddiyy0°

35, Fi gq.. 18 i s an expanded perspective view of a
CO“%%F‘PF%‘H & the fluid distribution panel 10 identified

| NFid. 97 isld perbpetivel el of I Riiid REtHBURN \PaBY 0P Fid. W8 réthtéd Gounter

di stribution panel of Fig. 14 rotated counter
clockwise kiiaperogimaiglyddXi: mat el y 45; Fig. 20 is an expanded

pe Ve Vi ; . L e

G SR 16 1 e bafibaPerBoBRIeNARE 9B pinkBy of Histhujd distriputigg panet
identifiedhin BigpEhded perspective view of a nunber of

B Ptk bt B et counr
clocﬁ%ﬁ@ﬂ?%@pn@ﬁfnﬁ?&?%%e view of a nunber of additional

mani f 0l ds and a” one conponent position substrate that

ma¥igh 80 issadexpendedipersphai vielvigwd ofla portioh of iherflypddistribmfion panel

. -.0,. 14: - g. 23 is an expanded perspective view of a
ldengg%'élt]@g'o]fd’:substrat es in accordance with 20 one

aspRC1 & arld H@aRd@TRAp st 8Na nithBer of4lifféte®Mmanifolds that may be
expanded perspective view of a variety of multiple

useddo dgyonthetiluid distribatienspanghaf Eigbktir at e i nserts that may I
b . Fluid t . . P
o?Fi:g gg 151%1; éx%éﬁ%e%ff)%gsp%:éélv% v‘i&? of Jl Hﬁ&?&gﬁ%{l&gﬁ%‘% ?r\lr)elmgf\?)vﬂ%fand aone

a Cross-sec

comporat pésitionasubitihae fhhatindy Be aidd tb dorinDthe fanedis®ibufrof panel 8f Fig. 14;
taken along line 25-25 in Fig. '15; .25 Fig. 26 is an .

expindad I ararded perspesitvievievplimvariedy ehabytratpsin aeegrdppce with

oneéég_?@&df%éﬁ}gggltin\(,@fﬂoqus conponents of a fluid

stribution panel to a nounting plate according to
anbigh@4 is an expanded perspective view of a variety of multiple component substrates

and substrate inserts that may be used to form the fluid the fluid distribution panel of Fig. 14;

Fig. 25 is a cross-sectional side view of a portion of the fluid distribution panel of Fig,
14 taken along line 25-25 in Fig. 15;

Fig. 26 is an expanded view of a floating mount assembly that may be used to mount
various components of a fluid distribution panel to a mounting plate according to another
aspect of the present invention;

Fig. 27 is a view of the floating mount assembly of Fig. 26 from a variety of different
perspectives; and

Fig. 28 is a plan view of a hole in a mounting plate that may be used to receive the

floating mount assembly of Fig. 26.
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aspect of the present invention; Fig. 27 is a view of

the floating nount assenbly of Fig. 26 froma variety
woboudiokf4ez ent perspectives; and 30 Fig. 28 i spar/pkzm3/026979

view of a hole in a nmounting plate that may be used to

receive the floating nount assenbly of Fig. 26. WO

2004/ 021412 PCT/ US2003/ 026979 -6 Detail ed Description

This invention is not limtedgdin its application to

the details of construction and the arrangement of

components set forth ig.dh& f)gg%@orﬁg description or

illustrated in the dr ention i s capable

of Tbisheventoh odhotdintitedam s m;ﬁpli@eﬂwrgtopthadd:taldxe@f aonstoictlon and the
ein rried out i
arrarge O GYPOR e ih ) 6 o Fedee Riplion & ilistatgqn the drawings,
The RHERGGEis Rhp MES 6 étHér'e%ﬂao%ﬂﬁerﬁd“Qiél' df b@mg RECticI8f &P&su%scamed out in

limting. %‘e use of "includin conprising," or

variousanaysg Also; dmmhaasn@lngy and ﬁemmlogqgmglsed lmrdmvafqralm pipose of

t.h f
descliPEREaa RERE R o PoglFiRE s ihidhll HRERE oL ety comprising, ™ or

“havaghg t‘b@nﬁhlng;’errﬁvolﬁhg,” ahd vhilidting SHefof hefRim s MeaWt@éncdmpass the
. fluid distribution pan accordi ng to one enbodi nent
itemy §sted therraftsy @gb‘?ﬂuwafﬁﬂéwm@ﬁf asm@l ﬁ addgiamakiteput i on

FSJ:F?C 1 dhﬁ%t‘é&:% @3}3&1 JiBwolrd fluid ur a ? %&8{df1?geto one embodiment

tiv I de one or a rent
of thp lpo:{selstsn'&drmlods The ﬂaldod]smbutlomnébllldstrdfcd in Rg.admabybe tised to

d di.gtribution pane be used tpo selectively.
seleStivBly RIBVIGR Gnop & BIAPE 4 ot Prapes dpidytS §cGREIag manifold. For
exanﬁﬂwlt% fIhi cﬁstﬁgmmlrbamm}oﬂ,@usew weaﬁmy ﬁr&ﬁhé o@@or a plurality of
l'y coupled to other portions of uid stem

dlffemnt PUDCQSSfﬂlud?dtOm eeynel mgmtfcde whith nﬁdytlﬁ@lﬁ Qh ﬂtui@y poupdeshio other
Qf herei n r|$arlly W th respect

portipfl ST, shitete 8 atffig eEs ui ds” f or

S emuﬁ@ﬁgwmb PfespiitafRmSibh ¢ dBEHed Heted rimbfilyShighitedpde€to the
preciated that the present invention i s not so

dlstrlhuﬁptl ebigasapes fhuigs tor senisendystad prpaessing plicatinnscié should be
apprreél#gg §11at tHe s%ﬁt n'v%ioqqf 2t sB éx?r;l{ eérédl IBE¥ X\I'stt) Be flsed with other

nati o gasses, [ qul of
procbdsrfhridse sycht d3diqpids oe shurriesy@ntitloa corabination oﬁ‘gats&d l‘nqluds or slurries.

sem conduct or roceSS|n lications, as it
Moregvep, theprgaenyi n%%mneaﬁmagﬁm %?H’t‘?%’HEC‘ObWQF?Fé@@@PnB%%’PO“S as it

mayaRBIbeGREd A thenBaf apfifca @il PHrhaceutibiRPPSALHLRE R 982 Btdingly,
invention is described hereafter wth reference to a

althtmgbttmreMt nwpmwrx:ie degeribel] kereaftonwithreferense m:esx!st@aﬁas provides a

t. I
aisriiioh 3P pioted FEIPN G oot PheBiing SRURARG f dhould be
apprB&ited €hak tH¥ grédnt inledtoBasih@seninitd, the fl ui d
distribution panel 100 illustrated in Fig. 1 includes

a bbrepdipweryiey, gre fjud distributign panel 44@ Hlvét!@tsql #rFigol includes a
plura[lﬁ§ 3 gz?s sBckd RGC gf‘ch%ﬂ%tgé QAPeild £ 81%%§ss%%§ fr%HPzpﬂ)r%césQ %Ls supply (not

shown) and to provide either the process gas or another gas, such as a purge gas, to another
portion of the gas system or to a process tool. Each of the gas sticks A-L provides a flow path
that extends in a first direction (from bottom to top in Fig. 1) and includes a plurality of ports
that are formed in a common plane. Various fluid processing devices, such as valves, purifiers,
filters, pressure transducers, pressure regulators, moisture scrubbers, mass flow controllers, etc.
(not shown) are sealingly fastened to adjacent ports in each respective gas stick and pass the

process gas or the other gas along the flow path. A first common manifold 110 that includes a
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shown) and to provide either the process gas or
anot her gas, such as a purge gas, to another portion
wobkookloel4gas systemor to a process tool. Each pETAUR®03/026979
gas sticks A-L provides a flow path that extends in a
first direction (frombottomto top in Fig. 1) and
includes a plurality of ports that are forned in a
common pl ane. Various fluid._processing devices, such
as valves, purifiers, 30 filters, pressure
I ts r zgpg :
plurﬁlftzgf P?’rgs\?vg ?8%?{) g rtlze fi&y ngt"ﬁ ?eﬁch mh % sgfgsct;o e fr%rt}}}er the
prockssdae neandticer @ds, soenis appurgs ga’asrtoémq)k'ommhacdalch ef tesas sticks to a

ETE T e T T S
porté, %ﬁéi %Ctﬁﬁltﬁnt\ﬂ)at?tgg &hPedhd %o@%‘ﬂ%%é%@%ggsnckz tQ prov1de one or

plurality of ports is positioned in the flow path
moreaiCthe pfocessegagesorshe ether gas tpe prdacessdpeliveito o rﬁ'mhqn pom@wf the gas

as,or anpt her, ga h as a as t rovi.ded
syl By e dits el B B2 Sirotor el fuiie bflesi BN dpmmon
pland 3Pthe Pafts GO lﬂl@vvcﬁiﬂﬂi‘f&rgaﬁ’@@ﬂxél Bheingh $@lucBChéi@RSmay be obtained. This
1saiy urality of ports, and is positioned at the end of

h@agqog\s\,aspggaﬁe tsfat @ REgNiym mwéeagagorgﬁn&wm@tqawbvrsdedbgﬁé panels
Xe!
are f%qgént?ﬁst%%of:u{t)l?e?t t’(i}[a glﬁlﬁ‘l r]i(#(aesrégg els%lgf ﬁl{ﬂﬁfé/ &ﬁéle clfof the flow
paths wsthe comBea anmwfoldsds pedatal from elan bf apad ;isrmebmrwﬂnnh the substrates and

manj Ids are a ed wi.thin pl a e of . the
the rﬁ%ﬂlf(@ i 4% fRageq P‘di)\ﬁ%&%hel%bt@aéa%‘ ?I%?{gﬁrﬁ bstgaigisatged to luidly
coupl€ v hortSf oRE oPRIofd fBSktratddos pdrfoBAUMIEAY IR RuBBert? @é‘s?eners that

Is at a pren1un1|n cl ean- roonlenV|ronnents wher e such
is negas;aryaﬂ ethievean lsaki-tighfurenlt day basehlced:tsnrﬁohefasten«tre, asuappesed to six or

mord R dn § ST Ra CIETEmH PP aco e B R e PO ention ar

now@escib@d$h RAIRIA Wih Wepech td the asddRsiat h gdranifgs.t he
mani f ol ds_are spaced at different ghts.

Addisshetmin Kig. Ivtee gaspaneldOringladgss nllsrebty[qf gap phigkisyA-L, each of
wh1c AP ln%uh@? (f’a? E&ﬁﬁlgfx bggrlr:oledr) r%ﬂ?#ugh?x éécrl %ﬁ%yﬁt?ngico%%rg{]ratlon is

illusfteteé asthe Wrdwings; khieegee sticksandy td biintedal the adimbtbnrtﬁﬁhm)':‘ldy any of a

o four fasteners S posed to si
b QYR IO T BoERTD DR th BaegRf, froppslovihg batendiach of the gas
stlc@wEQﬁéu&gs aldng cQ&?%ﬁé?ltt gbﬁﬁ&pgdb@ﬁ‘atéﬁg and 3 t\%’Wo% Sivdnt @ﬁtlon
In detailed wth respect to the acconmpanyi ng aw n
substtstegﬁahm arenfafieged to,the banmas bmnl@L typ3ally methutiessezof a threaded
lurality

fast IijﬁlfCéloaStaB Aglegg)sm{g:ﬁac ksgfﬁ 6hbsiaafeﬁ gﬁgﬁ) ah C%aé]g'rg%rrged from a block

of stflesd §tBd sGeH s DGIsBihless dtel, Habthlhsyt bRAb®Er mBAtetBR suitable for use with
draw ngs, the gas sticks nay be nounted to the common

the iptgadedifinigyy Baeh othessubst @9 howea ¢harpehi?, AR {sser sroptrdearly in
Fxgsa@qbgbf q?i %@:ﬁAtlgart 1J fo?rgg(gglle%\’\%{nog%%ég@esg Ro&:‘?ﬁ% n%atht}gld 20, 25, 30,

35, mdb!@t(ﬁah end3Oclamtly m Rigo9)c Baploofiht nmﬁbtd pnﬁnox&lm)s '3 aoe35 and 40 is
70 . that are fastened to_the cqompn typi ¢

also fypigallyHermeddroin an elopgatsd bleck Pﬁ%‘?‘ék‘é? ste@@e ch§§ Slaﬁlbm métﬁnal and
conr@:@ﬂe@l to cééﬁféptooiforﬁ) B%OW hadhifsid @9@ 190, 'F§ C;ﬁé}'v!/ﬁ/ere the manifold
su as 316

formed from a stai nl ess steel
portisha2#128530, Stemld 4thas faied frono stamidse steekathemanli 1d portions may be

butt %%idteg ?olgeethe%) {n i goenv\émnttlohnal manner to form the common manifolds 110, 120. In the

embodiment illustrated in Fig. 1, the two component substrate 70 of each of the gas sticks A-L

receives a manifold portion (e.g., manifold portion 35 in gas stick A) that is used to selectively
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the intended fluids. Each of the substrates 60, 70 has

a channel 69, 79 (seen nost clearly in 25 Figs. 9, 10,
wdago4d2141and 13) that is fornmed therein to recRCTESH03/026979

portion of a manifold 20, 25, 30, 35, and 40 (seen

nost clearly in Fig. 9). Each of the manifold portions

20, 25, 30, 35, and 40 is also typically formed from

an el ongated bl ock of stainless steel or other

suitable material, and connected together to forma

proRTHRE A (8 fick A gl 531 EROp IRE Rl g sk Each

of thkronmcsmporrdntesm;strnteelso alsb eccaives & niadlfpkirnomms(erga,ynhfrfoﬂid)portlon 20
but.t | ded t oget her, |n a conventional manner to g{p
in g8 5Hck A gh SHSRT FOPAXIdE BEOmIm oY It S cemps freh of the gas sticks
A- L'ah!i W’fﬁdh%%dbé Sorfib&ed b a tﬁ@a& Y61 6P FRRHdERE péﬂﬁyﬁt%%tf he/hs
of each the gas stic -L receives man
procgssig sorste(ne asgshowmml‘]ig;lld Ip theet il lostragesl ¢rnb(giamemt thclpoA)on 90 of the gas

that is use el ect 2004/0214 2
procpie it toregedS v Biat ek ORiAaE Pl g pplgpostates tat
are dés@ite@nduis. PRkt Ne. 6394&3833/19611&1611 afherdif inRFRREEE B rega‘énce in its
stick. Each of the one conponent substrates 60 a
ent“'Ie@'eelves a mani fol d portlon (e.g., manifold portlon 20

0P8 8k R o S RBE B B g s0

fastmmﬂ tonthe bisertdybyleepainofifastteds (Mot show)c dssoniplementaryt flange (not

anaot her ortlon roc ssin syst e as
Sho‘%‘ﬁdwpicﬂ ?fF%fmeite |t918ieﬁg“$‘l’ g@%‘l‘f : % &esm?epfocess &as

fronpm5 fdé@ss%a prlf€A98&n ELERH HQF1§Y§ ttﬁérﬂa%fwlﬁa%&ya top port
ur al i Yy Of |nterconnect|ng mal € and

51 fmcbsmcape@ thegrocess gasdepnly (e thei qonipl@nerary dlang®and a side port 52

6, 394 i
that X Papecteddo e o oRa ot 1 /el 0 BER S BLA gad ot e subirate 70
The pfocR¥AS Bb®E tHrBugh 4 RGeS ﬂgaﬁpa%wgew{) e @lg Ilanﬂﬁe exdinple) in the
that is 10 fastened to the base 10

subsfratet’rie pg opties por HA\faymedan damiop sHdte B hefa wg%lg;tegﬂéﬁgs 10,11). A
|
o BN A SRR o ot

port 02 anésisinfa porUB[Ehat.is 4so seemied it tep aafdcy of thefsubstras 70, and forms
i a top port 51 for_connection

% e f E e 50 _incl ude

a seql Wyithithe fﬂgva%tg d0g ésmgﬁfjm %?slw PéO'thﬁ"et-‘/EB RpPeaking gmmper (ot shown) is

typldcal@'ﬂlgt%)to%%jw@e §l£ﬁ ti stealsa%ouﬁmg pbﬁs OMRES LG qu’hé &ﬁer ports in
top port 51 the flange 5 to an inlet port

the top surfeee sﬂﬂ@tsubstttatﬂ’m <7 eﬁmpbr mcths smbadimiehtodepidtéd md‘gg 1, each of

the pg)gtgllt;cgrtfr%?nﬁ? e{tlﬂé Isgrg ? ﬁ‘%ts\é\ggt@ S § évl; lgzﬁ lﬂpee‘?orfigt?)fmefizm the manifold

portioR$)TESlud e} atddenteRBoYhdtafumbRied! BiRt shURE ik a%@ 9/Q0( H,d9; and 13) that
10, 11). A two-port valve or other fluid pr 0cessi ng

is adgpia énkeneive asrnuardvashaped sepbs Mtemativel ssber types of apnudar seals, such
far
as th?%é &%S%%begﬁg #a?%n?%\hgg,rgg%gg Bgtl%gsPa% orgf}gs %gb Svglgr:h are
herew 1hl§brpdi’tﬁteﬂ lbb&éﬁeﬁdnee ﬁﬂhelﬁeﬁlﬁhql hia(y bgaséEivith ﬁppbbﬁ:itelty)d@ﬁﬁgured
seal i né]t ot shown) is 20 typically_ used

portﬁamdbfr‘ bstzate é‘&‘ﬂ( the; r@mlfogé@ﬂma% R dhe drscipRpdienbpgimen, 138 fwo-port
valv@@éléctl@ts,llyeah%wg 80 BRE %‘gﬁ t'o'hov& Epﬁﬁ%%glfe%ég st t he

substra 70. For exa epi ct ed
i nFfeinginlet pogdBhthefprocess gas then ﬂows through a V-shaped channel formed in

the body of the substrate 70 (shown in Fig. 11) to an outlet port 74 that is also formed in the
top surface of the substrate 70. The substrate 70 includes a channel 79 that is used to receive a

portion of the common manifold 110. In the illustrated embodiment of Fig. 1, for example, the
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the ports formed in the top surface of the substrate
(as well as the ports forned in the manifold
w@eookiopras) i ncl udes a counter-bore (not nunberedr/ub2D3/026979
shown in Figs. 9, 10, 11, 12, and 13) that is adapted
to receive a annul ar G shaped seal. Alternatively,
ot her types of annul ar seals, such 25 as those
described in U S. Patent No. g5, 803,507, and U S
Patent No. 6, 142,539, which are herein incorporated

f [ t hei t { ith
subs s 7B o BT T ALetipi gt BHP PG rum R Bod o ayie gy ports 37, 39
(Flgtd)%merdl ihalt6p Refice @fthe rhahi S168 B 5 AR avdth@FoEI% formed in a
the two-port valve selectively allows the process gas

surfacg of theunanifoldhpqrtign 8 ghat frcragg¥ersa todke toprsgrfa¢en| Hie pootr 36 formed in

the tZaﬁ%\ﬁeE%ieSu S(rge?re m%ﬁ%ﬂ E(L 03(/515 t(f)llfﬁfcﬁge rér%gt\é{i ?120%%5 manifold
portiof l(l@g\mmaﬂlf&dg)ortidh) 40 10 Figs. dwuhd 8, wiicH to@éth&hﬁ»hnlaSpoaﬁ@oofthe
the top surface of the substrate 70.

formed j The
comzQp mnefp@ H79- Theictiae! 47 enhpRdistres Ohaad amsed feaigsiign the manifold
portibff 881 fafonPOf the g8n9§7 tsb%mm T Ihghat orifle mbﬁlf&ti ortion 35
IllTustrated e I ment’ “of 1, r exanp
is ali@ﬁﬁﬂih@ﬁd.ddrﬁmmléﬁiszﬁﬂ@/tm@ﬁﬁ@e of Qlessubﬁtateﬂ(éw?tﬁ tlof owgles port 74 and

stic ec a two |on mani ortion_35 )
also Rt sPlel ST 18 B8 1 peh8G R e e gt gb G thel bt 702 As deseribed
in futhéd deee] slow,Be BRdMNEIMd tROMbhiBsld 5rtﬂﬁx§ ey abIe IncRAe imcdfs for
formed in a surface of the manifold Portlon 35 that

aligring the aAgy ¢4.5%6 thet arpformep insthe topcwirfarp ef hesubsgter U} wish one of the
jnt , | d t 35
pord @ gy A AR RSP P BelTRah 5 Dort i on

( elrpthe il trhted lethbpdinidngra tﬁﬁe4pﬂrtRAag)$: (ndt iHlastradgd) 1$l\§kbsﬁﬁbned above
oget her. form a portion of onmon .mani f ol
portsrife

ad/frindhe susirge YR and e'afs?frta? goFD3 1,300 Hsten sw*éace of the
manﬂ*@lﬁ Bhg);n §5h§1dr‘f‘9§é1{ l¢d the%‘?x&&a‘?é"?é)’ﬁy ?ghfr!ﬂ % of ﬁé%teﬂterst(P@t sgown)

formed 1n the top s ce o
The pkuralntymf fa5teners atd rgeaed in bbtes i tertopm sypfaaef dfe subgraofo, that

incl g IRt G oy & S%#%Fﬁﬁgv%tb%hs%gﬁh%% a8 fagedicp in he
substrite 70N AN EAtaddu! ? SIS EREStWO on ABHIEEE 61 thE ghan%@l 79) are

in further detai t he channel and the man
needpdta foons lndwtlglacshalum& t@ld &alve.avleréasrin gonvgntioepl tdhsegrpsotra@tlonally

two téé'%eg??r? {e r%%%defgﬁgac@%rt ﬁ)trt r%(‘Setalt Sth Fa(sfe%%r_% ’rg%i}rfeg S(bslchlienve a leak-

tighttsB&l vitpthsdergodts € ThE fdsf&eﬁ&ébei%ﬂd)nnﬁéﬁ 5id@ oBthe chﬁhdeh@ together with
illustrated enbodi nent, a_three-port _valve (no
a gaskef (et shep@Y pr pthenisaling Baleniorn e le%ﬁ@esseaharamg the ppyis 74, 76 in

the sGraRHRRR @R 39 0P98I PR B 16 BE Satfol béh, $410he threo-port

top surtace t he nlfo portion st'ened
valv¢ pertrits oge b§ titlet dlf:?;ﬁomss gaspiranathet gaspfuchas hqmgegas rtbat is

condiEBY e cofm 5B b Gt by Bropsbaprd vl Connccting the

inletpBfI 7448 theAubstBAS 10 R Qe oraml oPhelsabate70 Wee PRI ?p) In the
on each side of the ch anne? in the substrate 7

illusitgioch embedimgst, yhe iplet port ofia mf&l@ﬁsﬂ@h eonirqllentnad shevam)is ﬁu@éy

cha e form g | eak- h
conreh RGinE B op ¥ n H R ERE 70 ahEloBlo oo G aht e port of e
masd fl&s coritfNRE, lefther the process gas or the other gas to an inlet port 61 of the one
component position substrate 60. The mass flow controller bridges the substrate 70 and the

substrate 60.
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20 two fasteners are required for each port, for a
total of six fasteners required to achieve a | eak-
wo egho2genl with three ports. The fasteners reP€i/UsHOBOR6979
each side of the channel 79, together with a gasket
(not shown) or other sealing nenber forma |leak free
seal anong the ports 74, 76 in the substrate and the
port 37 or 39 in the top sucfgce of the manifold
portion 35. The three-port valve pernits one of

e| ) .
EA@ %@ﬁyhﬁstﬁfeggﬁ ﬁo%]s qiZe ({jl %Q}?ﬂ{ (ﬂ'ge co o %“%"ﬁ#’g’%“?‘g IS@)S%%% includes

an uﬂﬂ ploet (ﬂramdladenitlbtypcﬁt 62 ﬁ)hapdadl thia sopneirfacoofthe subigrateltd that are

i nl % rt. 76 in the substrate 70 to n out | et %P
conigptefl b 2o\ BARS PASSPEP e ch ipayt onalfore, and ielerapy tyle ifsere formed
in th€ W@Bf the @@bén‘a e%O t8 %Jhn%i ﬁst@ﬁ?lﬁ: Juiep Fft‘h@ lnta@i flow

(not shown) 1s con ecte to the outl et port
contitfler to théy mlalmstt(rlactfeh@@lbamte ©Oovi des, by way of an

ou e ss.flo nt r. ol ei t her
O The buRBae ool Ben R arerpiriel'sd Wil et e §popyioh of the
comtnbﬁ nfhefoR01 200 MR AMEMbstRASd drhsvlimRIFad. 9, &7 exIrhﬁlerm Substrate 60
flow controller bridges the substrate 70 and

of gasistisk Adeecipe.a anp pRetion oxEnifold rotipn 2P badnp2 port§2 (Figg9d)dermed in a

top SQI?fgé (511 thg Tk ﬂ'{)l%j}&ﬁ‘cgbi(g dlaiéaua&dpo}t% 21 ff forih (tl Frbng%ggtgtsurfaces of

OSI I on SU an 1 n

the rﬂzrmfmll}d p@tion Q0 thdb Arefteahgweddse to thétﬁptsoﬁa&.l r@x&mf tbé p(Bx’t‘Eﬁ‘Zl 23 formed
substrate 60 that are _connected 3 V- sha
in th feusygesrayrtass of theqnanifold pesfian 29h°d ]é’fcé’P%‘Fﬂt‘iﬂ tepgother manifold

portlgg r(tt,e % nﬁﬁffolfd%om 40 8 Hi ? elgtt bt | 1?%1&%‘(}?){19%;&? ﬁg m e manifold

seal 1 ng fasten
portibhg o ﬂlectmtitnmrtséﬁ af the dther gak sticksd®-L, &id the othiwe of the ports 21 23 is
. Substrate 60. Th 60 al SO i ncl udes a chann
i dRERTAG o o 4 ot G003 & iy paReqEHogs Pk Drogesiat of another
poﬂ@a@om@hﬁu%ggyg&ﬁ_the illustrated enbodi nent of Fig. 1,
for exa e, the substrate 60 of gas stick A receives

a &he clmlslplt 4%in thesbsioata 6 v adapied 20 phsitiomie angpéfetd poption 20 so that
the pé)gtlrz’?zl fgﬁ'}li%glglgg goz;) sglglgce 1ts 1%.853 ﬁl&%@ﬁ?&?&'&&? glran% nf tlfhg It(():i) surface of the

subs@ e @i with the lohaeg®riad? olfGhé fihsimpieDolAd desdribed in ﬁt@thbh@dtail below,
are transverse to the_toz surface, One of the ﬁ
the channeb 89 ppd Hsananifold ppstipn 40 iy each wglhidg meangfor phgning 3 the outlet port

62 (IR ftgtl Rh o gﬁﬁ%ceiéftﬂé gubgtrgtg;‘sg%ﬁl%sgom 3 égiqg the top

mani por t e.g., nani porti
mnﬁmkofﬂahnMﬁﬁﬂdp@ﬂbyZﬁonnected by way of other manifold

st H;I on%lslt_tat%g:?h %pa 6(51? Hiet %&%0?’& %vep{plo{ ﬁﬁét%tgtggs Sgsmoned above port

62 irl theisbsirafs0@RHRE pd P22 it @BEY durfiPe bNAE nahifhldUldHion 20 and fastened
connected to either a process tool, or another 15

to thp subistrate @byos plutaéltsg@fsfasty@qré frot Fiesvh e olurggy |0ﬁ fasteers are
t 0 1 DOSi
receiglg? ?n bo%gf‘zl&q ?tgget cﬁtgh% %urb:ggitﬁ%Pbt?l 8‘1u§a fé fj one bore, and
pref&htsly @96 bofesadn @BB dide B f tHeeeheEIe9 ipthe Rebsifatd 408 TMasteners received
surface of the substrate 60 with the outl et port

on eagh sidreotshnhanBelS s DECIRET Wi &/gAHsd (1oh Q)18 Ptb@éﬁ%ﬂlpg member
formPEleWree seal among the port 62 in the substrate 60 and the port 22 in the top surface of

the manifold portion 20. The two-port valve permits one of either the process gas or another
gas, such as a purge gas, to be provided to the common manifold 120, and from the common

manifold to another portion 90 of the system.
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the channel 69 and the manifold portion 20 may each
i nclude nmeans for aligning the outlet port 20 62 that

wo soofkoeraezl i n the top surface of the substrat eP@DUS2D$026979
the port 22 forned in the top surface of the nmanifold
portion 20. In the illustrated enbodi nent, a two-port
valve (not illustrated) is positioned above port 62
in the substrate 60 and the-port 22 in the top surface
of the manifold portion 20 and fastened to the
SUPH Hafi@t@ss WhumntRk BF Abhitold 9Brdoa§ 56,18 0 gsosnilmm may be used
The plurality of fasteners are recel ve ores In

to forhe gas pawrel _feordingfto am embummtenmfethﬁprescm atvention. Ublesmanifold

g 221505 A A 0BG S BB s o

frond a’iﬁél@fﬁg%tﬁi Bleckeandesich AiRIRRE bt 184t BnOport Rned ANARIp ffface of the
o%et her with a gasket (not shown) or other sealing

dy apg ptleast oagRott farmed dmp sertans @ theemprifald body that is éransverse
to th§ V(g)s urfa $ f%epoqxgﬁ)gﬁb%r tFJrlﬁﬁerl Qaci‘lg)g rﬂi orBa %'olé §8§108§ includes means

for ahgﬁngftheepdrherr pdrl’sefoﬁii@hﬁsﬁe tgpSuI(fﬁce&ff(Dlﬁmam&ﬂd basy w$th @)he or more
egas provi ded to the conmon manj f

ports el e (G itee eBaBMSAROP T IhheIBPREFd PoPedBRn cach of
the &anasfld ﬁ&ﬁoﬁé’ﬁ:ust r %‘@@9@ 9{%‘%&&&%/ %g%éeos%ﬁﬁzgofthe manifold

es a nunber of mani ortion
bOd}Qﬂbat 226 sp@@d aw omthe tthﬁsvdmtsurfage drecitieeside bﬁtlﬂeqxom and gasl to align

NN N TNTIREENE

shoutdbdprédidted iat bilyahaigle@ebvd el AdamtidelyBRutQd, ds Rl ¥s other
that is formed from an el ongated bl ock and each

alignmeaf meass, sech asgbesedHestiatndtin published UrS. appligation nimber of
sz oSO R r R Bl Ry AIERRL GILE: o o
thosé sl@llédim theinft.ace of the mani foI d body Furt her, each of

the manifold portion ? i ncl udes neans  for alé{gm ng. the
pof't SEWRBY Fg- 9.0Ranity 49041% 29 gisludgs p ginglegrort Faformed 1n the top

surdeEBf il arﬁf&‘ﬂy ﬁd st } ggﬁg 9% Ofgof%rﬁ (f o J@@mh@ stiffes of the

top surface o he s
manifpld bstly diat dreetrdmswbrsmtntthe wachrfafe oftthemanificld dbbdy.pAntintemal fluid

L T LT N T——"

port 20 whith€atl 81 h¥ PoRE2 S, mef@ﬁﬁem thé Irﬁ%’i/e&é d&fRks.t he port
and used to align the port on the top surface of the

maMangbld m@@n istsimitar tp oranifold postians2( howévsr, sudssfoldpation 25
incll}d%s ofﬁp 23l %a%?or?]%) E"erﬁmea ettrllagverﬁ%l s¥1rfa ace tﬂg? ma folg:#ﬁ,g% t Manifold

can a e USG

portlbﬁ anss typicatly ﬁ§edtth Gshindtd the oMb fluid ﬂiahlfbﬁimelﬁ {2(Bformed by the
plication nunber US2002/0000256A1, which is herein

mterF‘?Pé’SF‘ﬁfB'\’%ftaéliﬁcBV PYAflEpIEONs, jts entirety, as known to
15
malx% Pgﬁ@ poktidd $6tis fgnﬁzﬂq HohifoldSHor b inthie'i gglcglg?s  a pair of ports

portion incl udes’a singl'e port
31, 33rfotrhal ingypposng fracyesé smﬂfwesmfmhé aladifbichyodsn doavepad, maaffold

portigl? 56 ?ﬁc%l}des %v%o fp(())lrtsn?éj 34|}om? din Iaqu géjr%arcg%? She%ar}ig)?d body. Each of the
ports 31, 32, 33, and 34 communicates with an internal fluid passageway formed in the
manifold body along the longitudinal axis of the manifold body. Each of the ports 32, 34
formed in the top surface of the manifold are surrounded by a plurality of alignment grooves

formed in each side of the manifold body. The manifold portion 30 may be used to fluidly
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mani fol d body that are transverse to the top surface
of the manifold body. An internal fluid passageway
wo eoommeli4at ong t he | ongi tudi nal axis of the manP¢DUS2003/026979
body connects the top surface 20 port 22 with each of
the ports 21, 23 fornmed in the transverse surfaces.
Mani fold portion 25 is simlar to manifold portion 20
however, manifold portion 25j2includes only a single
port 26 fornmed in the transverse surface of the
. | .
comfFE it PRV AR FRORG SE ) ey LT (PR
manifyldtpoetion, andthos theeohinoon mbnidsld 4¢@nt20mani f ol d porti ons.
25 Mapifold pqrtion 30 is simlar.to njfold portion
S APt Sl phefo g 4 P otsRs o, s forigel s fogurtuce of
the rhihi fRPOSIy Hhdla Y B52 86 PotiicaGL A t@hsvieRR@ siBRLS &lthe RAfiYeld body.
However, "mani fold “portion 30 includes two ports 32,
The gvnifoldpedtianm Siststmilas e fraoidoldf2 Stin thatstrndydbedusied tiy terEmate the

of the. S v a2, 33, and. commupnd cates, wth an :
comfhap it B 157 420) 3 uhalpe FERIAR RIS ST elfobesS fporton of
the fali® AgwipathsloPBgb hkditiRb todatdimMbn hiagifoRNI1001 20, b@shyas, foreXample,
. of the ports 32, 34 30 forned in the top surface of
illustrpfed it bl d are surrounded by a plurality of

oty PR ERANER stsohoTidt | By aafiEhiFulond BTGl toludes

thredDrR00 44D 21B4ban &GH 4 15 60348 26 S¥Amanifidd bodyact a pair of ports 47, 49

formgd s POy Suithcst of TR ) bobedift BF LEBOFRF e JoRysuntuce. Bach
of theRIR shitficeS SFTRMATRIIA Pbrfiod 46 inchilds a'ﬁg.f?ﬁlhg fof ?gi?i b8hfoves formed

portion 35 includes a pair of ports 9 rmed in a
on eaahidasutfaceoithe nandoldehoidyy ehd pooitignedradjasensito ghch qidhe p@6 41, 42,

and 4P EFltay P fer BAEPEI G of BRI Borhto Sih B8bel ot a

respédiigk shstra®y be used to termnate the common nanifold
110, 120. However, the manifold portion 35 is used to
coHrsbeuld je gpprerigied dhat ajtheugh) ajumbrer efidibfterens menifpldgogtians 20, 25,
i i f.ql . . .far )
30,5 b AR R TR AL, e bencd g S Eme e s
embadigenisn Fotiebeandplé, masfopdpartioashaviriy) foot 6 roretpodts fekthedlvata top

i ncl ydes . three ports 41, 42, 43 fornmed in a top
surfaggof 3@@%\4*10?%%0%% B¢ tsedowifth aply asipgle porbin ppRsyersy surface of the

manfkﬁlgttfogif,rﬁ?%itﬂmi ﬁﬂn@dﬁﬁfo?g&?ngr?ﬁsb&s@mﬂc@é ¢ th? g&éanifold body.

are transverse to the p surface. Each of
It sheulddurther baepprecifitet] igat athoifghltbie patst foonedid the tipudiefaceof the

| it f..pai f. f d . h side .
manflpieoiontoft WESHIR RondoBBHy daHaepBLe P ieaRe b Geeive on
annil& &R sedl, difRrdnPpdrs céhlfigufations ﬁrﬁ? aftémhiiadly BB MsddSsuéh @ht standard

to align t he ports of the manifold portion 40 wth the

fluidygpeessing cemponentsypaxcbe yasd shasewitlat Morqoves gs net ngguired that all ports

form%@ E‘lﬁ ﬁ%:t@g Sg'faicg ak th%%@?%%{ha%e%é@%{e t%e gf Jegleéo%?itguration, as one type

portrons
of seal may be used in one port, while another type of seal may be used in another port.

As shown in Figs. 9, 10, 11, 12, and 13, alignment grooves may also be formed in a
side surface of each of the channels in the substrates 60 and 70 that may be used to align a
manifold portion within the channel 69, 79 of the substrate. In use, a manifold portion is
inserted into the channel 69, 79 so that the alignment grooves in the channel 60, 70 and in the
manifold portion are approximately aligned, and then an alignment pin 67, 77 1s inserted into

each pair of alignment grooves from above to precisely align the manifold within the channel
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30, 25, and 40 have been described herein, the present
invention is not limted to the illustrated
wenmederent s. For exanpl e, manifold portions hpeT/N§2003/026979
four or nore ports forned on a top surface of the
mani fol d body may be used, with only a single port in
a transverse surface of the 20 manifold body, or with
two ports formed in opposingitiransverse surfaces of
the manifold body. It should further be appreci at ed
1 ho C
69, Johahe R RRRBP, PE Rk HedhiTR i aby bR e urBte profrably
formed fivkred macsrial thheis inast wdhppededsdluidbeihy &seﬂnsuch ) E0 |1ﬁ=rny leakage
C-type.s dlfferent gﬁrt confi

e urati y i
should eesipHei a@emgﬁett@ thscranitalg portiarv i fhesharne 13 oy disturbed.
br .
RO 1 A g
inseﬁwrhwcthe gfodvbaalnnhﬂstfbetrate laad ¢hetthanifoddrportippehefopssmefhace of the

et prhah P e P ion Eidroe B e Sy PiteriCibt Bapitold $Hon to
avoid m&ﬂt&tngnﬁtﬁ theA8al DBAVIRn itie ﬂfdrﬁﬁ)f 1% subBiratd dnd thé maa@1dlahd the fluid

nnent(Prooves may al so be fornmed in a side
commnenh@étem barehbaye. tﬁﬂﬁloealanwahgwnmntmeirwngt, ithe gr90wH in the sides

o fAyF DHESTBYFe BG4 80 B, AR B pin

be lofiger ih dercitipthiah ki depth 3Qhé tlsamintle ﬂetls[itl Oethiitﬁ belvantheltofpshrface of the
79 sq that the allgnnent grooves in the channel 60, 70

subsiptg Whendplby n8eftds ol d portion are approxi mately
al hg ﬁ‘msttraﬁaq irgert 135}1dall3' GRUHESTih PhibstPes 60 7b§nmﬁaﬁa@9n aperture
into eac hment grooves from above

65, 'I}Srfeﬁh&binyhabasg of thechamal tloit dlawbb tused tbhanotfmmnmhlm portion after it

2004/0 141 CT{ US2 [/ 02697 69,, 79.
has %ﬂeww f1 "59 5& %afmeggtsmaml%n%&e m%}htegnvcééﬁegﬂeadﬂver may be

inset@®f B6th BelovPihk sistraldr At fsaPloYeject e B hifol PPorBioA o fhelchannel.
that is inert to the process f|UId bei ng used, such

Altemat/ely,fthengertueeﬁ%é’é in §rechaiselobthe gharnigbmay bethreaded sch: that a
threa B ity RS e Pty e IR by, G0 K« manifola

portibhat when the allgnnent pinis 5 inserted into the
grooves in the substrate and the manifold portion, the
t opsalseshewn gt eachof Figsj YhrbnandgiZy af leash gneplhe posthisrthe top surface
r
of th 3o AR BY T8y el ki P4 % Bl F SR 0B s foce of the
substrhte ﬂ“cyptcsllyafa ledkepast@sisipadvadaiisbtévéan qmaln pdio bfip@atsttotiach a fluid

flui nt fastened thereabove. Although not
Cmngﬂﬁﬂbwthggﬂe% RIA ?f the grooves in the sides of
t Ne, HBRIRBBHIERY (ﬁ%&ﬁﬂ:@ Heftif) eBclPSBe @5 mibR neh@oRR!1169120 are
79 such that the alignment pins may 10 be | onger in
fluidleeqpmicted tonanother uemon 9ot thecgag paavgssing systems t It Fhoul&hagppreciated
the t sur f when

that ﬁnﬁé:»é?s?%t nv I%P 15 pet Vrg g Jo 1tle ﬁluaééekﬁstig rggrafgn &ggﬁ)}/ag}ple the

comin0f nsdAPBId Bll0eRayidsteddbEBMidINEdnne@te@Py aflengdSRdiré2lly to bnother gas
formed in the base of the channel that nay be used to
supphye pEcoxerraliiqugh gaghoefithe pubsirates 69,70 ip depigfed as havdeg 2 single

chan!n@lt@ 5%0%@@1?&13m lggftlp?é(é}{gﬁhas m%y aitngtlgtl\ygfynp@f')rovﬁiéﬁ hsu@ﬁ that

screwdriver
various fluids may be mtroduced to each of the gas sticks A-L, or alternatively to one or more

of the gas sticks. Moreover, it should be appreciated that although a specific configuration
using a two port valve, a three port valve, and a mass flow controller in each of the gas sticks

A-L has been described, the present invention is not so limited. Thus, in accordance with the
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15 inserted from bel ow the substrate and used to eject

the manifold portion fromthe channel. Alternatively,
wo bmsapail ure 65, 75 in the base of the channePCTrEF2008026979

t hreaded such that a threaded nenber may be

incrementally inserted into the aperture 65, 75 to

renove a nmanifold portion. As also shown in each of

Figs. 10, 11, and 12, at |east-one of the ports in the

top surface 20 of the substrates 60, 70 may include a
teacl|uﬁ oftBE predénttiivddntib®, rh@E RS twid Joﬂﬁ)ohé}ﬁ sﬁlﬁﬁﬁsaﬁgy BE pfoV&ded on a

strate. Typlcally a | eak port 95 is provid

Smgb@@hﬁ@rﬁe cButexpmple, B spestrate Tbomajinshidg ohe of dlorfmdﬁf!immhtomponent

statify AP P b SRSt iR TP agulgipp or @ variety of
otheﬂ.ﬂﬁldemecesﬁlhgl cothporeannkattaesicdnd e@iviallg bravadedi Mor88vedfit is not

S S ge33|ng system It shoul d be appreciat e
requfzs b thehe BPBRURRISTRHING teifaciofibe sulhsrﬁlfteébe the semieén each gas
stickl hd é‘ﬁiyh%ﬁ %?di‘?ﬁép&ft g&ﬁ@&ht‘?&b &?Fm?é:?&@ ?eeg%gg;?\gsmned.

mani f 10 may 1 nstead

fl Imghilﬁ@l dith@ghlthe prosean otvestiorgias be&U{b@lcijbedNiﬂrﬁM? lin terms of
ubstrates 60, 70 i s depicte

fuidrbr R S fgts Sl S sulhpars hmedetlnie il be sppreciaed tht
othefybtd X fuig PARES M d&ﬁ)oﬂbﬁt@ I8t hyBky mBEnted @&'ngﬁ[%él%s? tUﬁr‘(;l'ldge

that various flulds nmay be introduced to ea
mougisd cemperentspelc; mgy ballﬁf‘és srohithas|the gas pane cen acaomenditod wide range

It sho eci.at ed
or e 9y S e bR SRR PR P B DB e
configardtiou Efbxvxﬁouxﬂlrtghheﬁlb@@ités 8@|N)Qo ti Khs@10MB&sSheh QMGwn, it should be
ler in each of the gas sticks A-L has been

aPP“‘&fil_é}te‘iIi ﬁ’ééepy RiRbgs pEBeHnting Eedsmay be Hend. so | i it ed.
Th r2§ e}ﬂfs?rai@' Zf]t ﬁ]UIH Iaﬁs%tn%ggéé% ?a%élo]r gmg t? another

PCT USZOOS/ 26979 teachings o
embédimentt afahe prepeng irtvieatort. s wuh]dm’mmﬁodﬁhaitld@mbﬁﬂly&b&% with respect to

| he
Figs 3L RS Pubernp ey a8 UMSHATHE berits patialaAmehin a top surface of a
subs@RTROPEMigned ith cOAAR0A PBRAE SHtH ﬁbr{s%ﬁﬁé(ﬁrla t{))é Lﬁrﬁ{ce o?a common

pressure transducer of a pressure regu
maniyo]d jog pgrtiens ota eammen viadifpldo Fes shmgurpmvpmaa}nbﬁth'e isabstrates include a

| )

cnan N RLRORL 4 RN MEEBRRE  hbichiulbiPemstppey e

receltldStE Hoeter ahther than ubigg SAgEnéd paRH. 159 aBgnriddt pns FSand 77 in Figs. 9-
i ad of dlfferent conbli nations o nponents ma

13) thag g §ro€HA formaerbin. the sidesrfithe ehanneliand @lnsgmamﬁdd ppémsxtthe
embddﬁ%@xgtd i NP tlH HEARES H{fﬁgeﬁ?grl Q}?{fo% Xlzl ng ﬁler{)%rt(s)fm the substrates

flul eSS|ng onponent's
and tb@manffoldl]mrt&)dsy per eaalple,iat ilhikeuked ibRigapn rceﬁllp&hﬁﬂltirﬁ alignment

posts5l st BRer ol oAy Do i A aha i Ot e channel and the basc of
the maB{BRITRMHiSh tollign pBRY mk}ﬁe gﬁ%‘i{lrfaéé"mhé Hﬁhlfﬁlla%og@osn Witf Ghe or more

can acconTdeate Fwder conmer cli
portsaw g tab IS@l'f%m of asubsstrated drhd abgmpcmtepmsts md-?lhetfhaned in the base of the

chanrgé&% e al 1 er?%ﬁetsg)eﬂ%g{] %gm%%e zg, m)u nmgompn as shown,
or altSthﬂti{/ély,bﬁe ahgnment posts may be formed in the base of the manifold portion with
the alignment holes being formed in the base of the channel.

Another difference between the embodiments of Figs. 1-13 and the embodiment of
Figs. 14-28 is that rather than using the mounting of a gas processing component, such as a

valve or filter, to fix the alignment of the ports in a common plane, the embodiment of Figs.
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appreci ated that any nunber of nounting nethods may be
used. Figs. 14 through 28 illustrate a fluid
walk@unetaut i on panel according to another 15 enbOTURENNS/026979
of the present invention. As with the enbodi nent
descri bed above with respect to Figs. 1-13, the
enbodi nent of Figs. 14 through 28 permts ports forned
in atop surface of a substngte to be aligned in a
common plane with ports forned in a top surface of a
[
14- 2%Qf§£§3rﬂﬁcrﬂg§f§%gf ﬁhtg%égé go;’ﬂ% Lﬂqu%st o e@%ﬁfg Jo%&hs ah@the
subsahies neéthirt fnedmmSn fptanme Asidascaibbd ﬁluuhélad)fEalblbelb\hﬁby rigidly mounting
sub mani f ol rtions

rate 1 n
the TR BeFoRD iythe FBaekotarsh st dee By @ﬁﬁ*éi‘i?atiﬂ iy gendered
subsfhridily midbd GHHIEU (oLl chifoed BY sHACk i ilrifon O~ 13) that

i'n grooves forned in the sides of the channel and
t hé fugtherf diffdrepog bétenen the kmbodimipnth ofdings. d)fl 3Fangshe dnbodiment of

Figs) 2R ot R Tt R ik oo R PERRGon e RS (as wel

as ofB¥PEIRhPNeMS) drk Irégﬂtdnﬂwl%unfédﬁb d-marting ?maé ﬁhﬁﬁﬂh}ﬂbyngdly attached
alignment posts 281 and alignment holes 282 may be

to a pasewif thecpanel. tIn @anigylar,¢f flaatiag mnh§|US%@ attgeh b%l“sféls gpmpenents to a
t

mouéFr?% ﬁfg{yhgvﬁ%cg cﬂ%g;hﬁ {Ilutgcﬁ m\%b%rgé‘ntﬁf? Eﬁrée b@h&eéaﬁm (ﬁx{%cﬁ&{s @%%des

mgnifﬁ:pnt&plillf&ﬁd ghedr saelsgtb,aherataﬁy dé'dftﬁlplﬁslcgmﬂiBﬁléntspﬁsmshmpuhﬁlg plate

n the base of the ch e alignne
and{a&f»ﬁ Sbexshy RERIGHIRIAS FOMPoNEntsQ es?fe‘ftwgmﬁ%repar&%lsﬁi AUt first
heatfi o'%t&emag thQEheﬁhﬁl%é‘séto'f}'lﬁ:lt bse)! B omemmauraﬁ% pfiY These and

forned I n the base o he “mani ortion w
othet mpecth ofj theentbodohed obEigagl 428 medlowddshebddas detafl below.

SRSkt B SRS SR GEBEPER ks .1
eachtéﬂlﬁf)teﬂ 8 RBEivE BPodeSI NE ffdAta PRIEBIs ga8 s@ipl P (1@ Shown) and to provide

processi ng conponent, such as a valve or filter,
eithdritle praecss igp tangther &as, ishias ajphrge g@@,rm@notbﬁrammn h%the gas
[ Fi 4
oSBT B R AL BT VRN A Bcnts i

first gitreétmesronf top he bosoth i0Fig. pHrand ddudesd plinelityofipsits tiaesre formed
within a conmon plane. As described in further detail
in a gRMEBRN pbayef .V@rlewﬂwé PFRGEFHNE davaceseiich a3 walpess pdfiags, filters,

presWirk BHufk ‘r:dé‘ Ale délflat@ SSHBR Hr@%ﬁubﬁé?? ridsy! ﬂgw%m?ollers etc. (not

create Stanti a nore 1 mune
shoWrea:kfsseahnlgig dadtened h@adgamnt porl:snateadmesﬁecﬁvé past stiek and pass the

procpﬁgaghg %It}geﬁ {g\é\g ong: on“gﬁaqgnﬁl%gtt q%%qrﬁ%nﬁmiaﬂéﬁlgi%l ?&ﬂxat includes
a phRARg &if BB 1s‘(2ygs1|t_‘1b3&i inkfe A8w pBAT aflulalif FARPLR]NEKs (i.c., gas sticks

subStrates s well as other conponents) are
A-Fy t@sqerm@ githsr thopreresd gavoranethengash gugh aétae)wgfagas rape pwvided by each
of thrrgg%% gt 5 gccige? Sorﬁlpnﬁg n?aarlu {doil 1 SZbB ?él asl?ceolng P onvrgz%m%)l% 2120 also

incheilesn @nﬁmty of Poxds, aﬁr@w]idsn@nad atthe evdhofahe ﬂewrﬁatlsoﬂ dabit btle gas
novenent I n three orthogonal dlrectlons provi des 10
sticksAyF) tp PEQyide e qr mgie of Reproceps ga96t oF the pthergas tg a process tool or to a

furtlg:? 591'1.’18{1 oF th%cggg 993%1{1 %e.g.[ Hﬁhhg &Ugﬁ'%tét'l 69. Rl@t®common manifold 2130

that includes a plurality of ports is positioned to receive process gases from one or more of the

gas sticks H-L and provide those process gases or combination of process gases to a process
tool or further portion of the gas system (e.g., mixing substrate 410). As with the fluid

distribution panel described above with respect to Fig. 1, because the ports in each of the
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and base (thereby permtting the conponents to be

effectively heated or cooled without first heating or
wa@owkiong1t he t hermal nmass of the base), and prpeT/U8R03/026979

vi brati on danpi ng. These and other aspects of the

enbodi nent of Figs. 14-28 are now described in detail

bel ow. Fluid distribution panel 200 illustrated in

Fig. 14 includes a pluralityj@t gas sticks A-L 15

each adapted to receive a process gas froma process
comgl%ﬁ rﬁa%%ld\é a(repzﬂ H%\fﬁlq ﬂx@ QOltnglopxrp‘i’éﬂeq)? theeﬁc;rt}qﬁ tﬁtﬂ‘fow path a gas

rocess gas and? of ‘anot her gas, ‘such a purge

pandlhaﬁﬂ@hkﬁiucﬁbhélglﬁmngfbddﬂﬂmgas system or to a process

toal . Each he gas sticks A-L proyides flowp

t &t SEQVRHY grL fh4he g3 nanel PP dndlvag (P?fvramyt@;sat B o Emln
contta@t t’(:)'tﬂe 1) di@AButi G arEees itk ¥ 8lg t1¥rat}{er BRhacH Hethe Bissticks

formed 1n a conmon plane. Vari ous processi ng
being dueadbsandgigidly asounsddte i, copumanf base . g fbdse dPdn Fi20 1), each of the gas

sl A Efe 14 R ESINER. BB Bt t el (7] SRl mounts

(des@itRdse AlrtHeg b¥tadl @étoemﬂh t@p@ﬁtﬁp@atzmatzs) I WhiBRGA turn, 1s mounted
respective gas stick and pass the rocesgﬂ‘gas or the

to a basgénotghewn) grgherhigid stawgtyset  thadescribed ewhodimeneefi Higl 14, the

i
o Rl L R 5 B 0
illusrateé in Figasl Sstndcliés AsAwil]) bel des@ribediit nird detdil flrthepbelo@sthe mounting

plategge,llsoet}%(rsl ﬁg% egggly ﬂ@s &gix%é]lsrpgqs,g éhqnotﬂ%‘ggsgg O Be P rhotﬁ/gtt o%g or more

oftHE%ﬁ &gkg AZI];%Qay bma&%? egoxe@mmmﬂbé &Iaﬁne%lu%pugal o?g heating or

[ daral |ty of ports, and I's pOS|t|one
coolirigsstieln dlscﬂted incholds 0 fseetFipfl Setor hxzaﬁplth@agagendsthxwgh the substrates

fornthoe RSk, 13 SBedbem RS Rl [ & SRR wERRaRHRE phit210 may
alterﬁﬁtx\legeoegﬁ%esﬂ%% 4i@ nthterialthat i%ghéiﬂﬁﬂ%' irduRtifd Ghthefthan thermally
common mani fold 2130 that includes a plurality

condyetiysy pech 4sPlashisi t i oned to receive process gases from

N4l otr[% Jtlcfrcpg é;g c%%% g%hg F(;S'n#r{'eﬂ O%lt nos\(xlt)?tﬁaté 51&)3 4hd a two

process ga ron o

compbr(bﬁ&ﬁ(isltldmbstﬁfte P thaedre ﬁiésliltdnﬂp\ faxteriet €0 glasn@mmg plate 210,
ng. substrate 410) wth the flu
‘YplQi’l“é’t"‘flﬂ‘cﬁ}? P@frpf@athéqad%gaéteptrew%@é% Aljen holte %%?f the substrates 260,

270 BBl 5L R CO0BE Suby Sl s e e gy salov. o
otheanmteab]sgnﬂablwfdrhnsm withehcmhamded ﬁhl&imeEaﬁh afttee prlmstrstei 260,270 has a
charigg0269, 7% Baf gt RSy BRAES 77 BI42) o FRIP ¢h gy receive s

porti6HQf h REnHERS2 W, Ph4IN3hI 135, 940,285, a‘iﬁi'%B%se@n knost Elearly in Figs. 21 and
contrast to the fluid distribution panel described in

22). FEagh of thermartitold persiane22(h 283, 2t3ﬁe23gﬁa§4@.t25ék@d526|§e$ plgo typically

formgg eCt Iﬁ}/ elﬁ gater:d 19[' gk gt d goﬂpe q%e:llg gthgr &‘?@ g%gst%lq(} an% connected
togefhefto fbfn Ia&:oﬁﬁﬁdd meRitdly 200y 21 26] ah® 283 0T0EGH exBApIR| afhereZHé)mamfold

usi ng floatlng nount s ](descrlbed in further detail
portigas arg fomad freia swinless steel, e mangfold gorhipps mgy; be Rutt “ﬁ:lded together in

hvéhBond! $nafR B‘?ﬁrmt n&g(ﬁm 0 l%éi‘lq\dnil Pefp rigid
dostructure. %yr}t (J]%sc?r gn n‘g)t I me E?é Fjo t he

In the embodiment illustrated in Fig. 14, the two component posmon substrate 270 of
each of the gas sticks A-F receives a manifold portion (e.g., manifold portion 220 in gas stick
A) that is used to selectively provide a purge gas (provided via conduit 285 and substrate insert

435A from purge gas inlet 201) to the flow path of the respective gas stick. Each of the one
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nmounting plate 210 may be fornmed from a piece of sheet

metal that is bent in the manner 10 illustrated in
wo-2m8/021452 and 16. As will be described in norePdeusaoh3/026979

further below, the nounting plate 210 has

consi derably less thermal mass than the base 10 of

Fig. 1, such that one or nore of the gas sticks A-L

may be heated or cooled in an7effective manner, by use

of a heating or cooling stick inserted in holes 500
comp&iR&t fbFrionlsubsttAEs BN Rbeil &3 mEK R Boﬁilaﬁ%{gb nlddffold portion 235

Substrates formng the gas stick. To furthe
in gasrsickrdl) that isstsed taeprobide gaomsnancdglet thiakis woummtanrtg epétadfghe gas sticks

R e e
as sSKOWICI @i VG, 16 tillllasralldshbodimERCHroedss thCorg@sessdr %g%e gases are

A-E includes a one conponent BOSI tion substrate

proviged ta amyigingdelgpaetinte A6 viaiadattdgndadrsabeiratey mserh 420 thakis fluidly
Llient | ' I .
o B4 ARG ANR 2, U FRADHL AR 58535 e e

subsaateM15candabéd to aEgesloutiét 20Re substrates 260, 20 270 is

typically formed froma bl ock of stainless steel such
as

o5 Prdcsprgasesanay ereceiygd vigiinlsts 203 in gasy whisks Gel and proyided, via
. . : i "
one &8thdceh pdsfion 4abuyithds o5 REnloR O thelyk aWapdept B Gher dif
compéreat pasition sEbstrtes2604hat a2Siluitdhatonnectédiormednmdremenifiold @130. The

one SFonsRe s syt SlasEe Drdar Rt B0 bpicilly be wsed o
recei®é)an ifed€ Rotoxid) andBPho Rt ACHRS pro8Rs gdBat 28 notrdQuireadeess to a

240, 255, and 265 is also typically 25 fornmed froman
purgg|gah gAs PV, Brocewsfgasesdiom ese osmerd ofges stidks (G-Euire piovisled, via a

eSS o0 sSB13SE B GTHAEL P By L1 R FRETET g ner
43 5@reouni>adhgloutfzo sibisoate 4215,em‘dahere«al) the 948 ditlet mze’ss st eel ,

the manifold portions may be butt wel ded tqgether in

a CbPFefAcn BARTICKe e CORISCEH AP £ RECCESSRS SURRIN PY 8|28 inlet 203 that,
: [ jod t '
in ENM e ehodffint b rCadell SRR FOF s ek ALE, P fhoblhs s
flows @ sminket port 2k (sgaFis 28 cfos exdenipleradi i gh ammerhal fluid passageway

. ti .0. i fal ti.an 220 in_.gas Stic A

in B RGRRE 4Bg s o oy dineg s e s o pubsuitd 270. A

two-pbiit Vilve 8flothitflGi PedtebsikSonptheat st ) istRRitloned 3R the outlet
rompurge gas inlet 201) to the flow path of the

port 222 prectarn iplet gor 243 thekis alsecleroed intthe tapsuvigrooihe eubsirate 270, and
P 003/ 17, nent .position subst.rates

forms et R e AARTAR 707 A ROE Bt RE Rl 8 Y R B Rfpber oo

showanli$ typitalPbsedito paaidesd leak tight stilafound thepéttd T72PR DY hdReldas the
common outlet that is common_to each of the gas sticks

otheppartsip dhaiap sydacc o Hscwbetrate 2 ) pho tetbe embadimsht depicted i Fig. 1,
each?l;fg{ Irts fn{édq{% Lt‘rl‘fg tloh Igtﬁrﬁgc%ﬁf M OLIBSraLE 97(2%% é\l%rir‘l]ear? ttlfi‘éports formed in

In Fig. l'ustrated e
the rpansfoddporgeasss) araygaciede ocoymterdergthaeis adapedtoneesiveladartnalar C-

o e, s SRR B B bRl s P
No. s,@mrsm,raﬁmbt@.lpfalte%%m, 6,288 530RAY bk AsANRIINESproPERELY BP&ired

to a mxing outl et
ports in the substrate and the manifold portions. In the described embodiment, the two-port

valve selectively allows the process gas to flow further along the gas sticks A-F.
From inlet port 273, the process gas then flows through a V-shaped channel formed in
the body of the substrate 270 (shown in Fig. 23) to an outlet port 274 that is also formed in the
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substrate 415, and then to a gas outlet 202. O her
process gases may be received via inlets 203 in gas
wa@tooghs14@ L and provided, via one conponent pPST/AUBZING/026979
substrates 405 (which do not include a channel), to
ot her one 10 conponent position substrates 260 that
are fluidly connected to common mani fold 2130. The
one conponent position substigte 405 illustrated in
gas sticks GL would typically be used to receive an
top éaleSEé oftpé’ E‘ut}swe%o a'ﬁlé Q&%SE}% 176%1‘%&1{1&@% apc%ﬁ’ﬁei? §Z]Qﬁ'1§t £RRkd to
require ac

receme raqmﬁmrgc&“shs cdmmon mﬁlford amoe Imfhegﬂuistﬁtddmhﬂ)oﬂimsm bEFig. 14, for
via_a .right handed substrate insert. 425 tgq
exarmﬂe» th? 57 itjate 78T GIYIEK Ay oorYes 2 aRFPASHION mAnokhpaTHen 220 having

a sin ngﬁ)trﬁ 222 4%@&0&19&3{‘] sﬁfﬁtéee(;f tR&R3hiF ﬂﬁgoﬁﬁ_\ 22008d a pa1r of

e gas out I'n use, each gas stick A
ports 221¢3RM ﬁu‘tred in oprwsmgcsuéases @ﬁﬁleﬂnqﬁpfql'd pyrtian 326 than hlettransverse to

the FPuaLptan TEOABTS P 2E0IOHHE TS e dREMTE SO Hers o Jenifpid porion

220 £ﬂeqmdlwomctealtskomntzs%%ihd afGBefshifdd portieh (& %aﬁﬁhﬁ&ld portion
and throu an internal fluid passageway in

240 mbigs. rlétael8 23b whichategesher ferm @momthf th@mmmon mamfeldt2d;i0 The
chan%?lhjﬁogltl% sdﬁ)g%tg Eﬂf‘ltsra%pgteg 0 o%osn O%Qhé Evl\ﬁ ﬁ o\r/t% 090 that the port

processi ng

222 ﬂﬁﬁaleﬁ hmﬂﬁdopahﬁfaee Ishfhgﬁeti inethe c@ﬁﬁion%’l’ﬂle@lﬁ theaﬁp lstiﬂfz&:% of the substrate
73 that is also formed in the top surface of

270 svubélaer itlst parh 274 angl alsQwih an iletporig 1rpn the odhuds at e dhannel 279

ofth%ZQbstr%té"ﬁ?anl lic gasket or other type of sealing nmenber
shown) is typically used to provide a |eak tight

sehl cantmstrid tltehwopxontp@néﬁ{@psmaﬁ salsstrate] 70 iasvhi¢hethe mduatmg of a gas

proc PRI bari o a5t Hhr e B SHGE g2 0Re o ofpois i
a coRRohpl4r! e wb QO&B&&P?O If absirk 270\ 8sel Irro@tfﬁte%y% 205
(as well as the ports forned in the manifol

dispessd ton@rtbyr m/oﬂth@thmaelaﬂacm ngeitly tmrl@t the, manif@ldan@atmr@wthm the

n r Al ter natiye
chanifl 13" G A Hend PR R RO in A Bt o formed in
a &deaonSthe%ﬁﬁﬁﬁl as MNastrdeBAFip V3. "H{édnéﬁrﬁng Pedes190Ne generally

6,142,539 nmay be used with app Erlateyconflgure

outwgkily arquaterip shapgistmingtes iran in rthieaded hods 291oa8d inclpdes a shelf
or ed %9?65“1‘1:15 :egé‘éj% 2oLt txﬁgﬂltg} rd&est 980 Qé?{/ésf% (gJur I Ehe bottom edge of

el ective cess gas t
the lehd ofjthtHastapaes 263 (sohidarAn Eonskiuotiori tol fedter@oB15 ¥dyn tnhhg 26). Each

cess 1o rough_a V-shaped channe
mane BRorE 0 P B3Ryt 20 hans EbS PIES 2 POMPERBITY frocss 295 (see
Flgs Fllgan dueh &t QUEA Ble fRQEder 205 st iidrtel Sth@ b&%rﬁ Qﬂé@& th&@head of the
e WO 2004/ 021412 PCT/ US2003/ 026979 top surface

fastecf:r 205efomb rermandfoldy oght Pigeinstithe bettare O’th(a Charme Y¥sofghe substrate

annel that is used to ceive a rtj of the
270.CH3 YR8 ZAch SA1RE o hocstes 250 SFags el {6 i eRtorh Mg the
comﬁlleﬁlentﬁf‘y reb@% 298 XRiHp nfanifolpditiBist pahless tarD{ 8@ &k | When
A receives a one position nmanifold portl on 220 havi ng

aligngdgthe gecessss 290,295 form gsubstantiplhy eqraplpte circleo J'hs ten-giost rention of
the tﬁﬁgne@% tdﬁ)ci ﬁ’le Qigf)t&l'o?ﬂlez&l%e QBQ afe (ﬂﬁx fnsu%ed so that the top-most portion of
the fastener 205 does not protrude above the top surface of the substrate 270 and interfere with
the seal. In general, a pair of fasteners 205 located on opposite side surfaces of the channel
279 is sufficient to force the manifold portion tightly within the channel 279 of the substrate
270.
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5 ports 221, 223 formed in opposing surfaces of the

mani fol d portion 220 that are transverse to the top
waefi/azie12 The ports 221, 223 formed in the trarENES®E3/026979

surfaces of the manifold portion 220 are fluidly

connected to conduit 285 and another manifold portion

(e.g., manifold portion 240 in Figs. 14 and 23),

whi ch together forma portien9ef the conmon manifold

2110. The channel 279 in the substrate 270 is adapted

t o pothe iilwstrated @ntbedinkdk, tﬁf&etﬁoetnva%?@(napﬂﬁx&%e&) h@tye%tly
formed in the tOP surface is aligned in
POSIE%‘Fﬁ%‘cﬁﬁob? BOfEs o ande 76 aipthe spbsinage 270 andethe pors tzzzamethe poposurface of
the ﬂ%ﬁlﬁ)l& E&u@thb bnd® pdrs{é:ng(? ¢5 tﬁﬁ gub%hrﬁt% :/Ptbh rfursP ggs?eners (not

on the ot er Ssi ann
shovm)bgihc zﬂh&a&?@’f fdstenesrate @eéivedint hged Mhét’@mﬁff@détof the substrate 270,

g § ST
subsirhe290. I'ThefaRehdrOreblived B esthistH¥ B e QanRQY etpér%&%a gasket

comon pl ane, the two conponent p03|t|on su st
(not ghaven) pr pHier seafing mrdnerferrme&aéh feq@cssa?ldmmmgehé jsmfs 2Mg276 in the

t 9 to r| he m
subsggte tang F]he%%trﬁ:ﬁZ 1{1 E}ée toBﬁ tfqlh @oglﬁ)ﬁg@paff ge t}E%Hort valve
pemﬁﬁsine oE&itD the rotRs Fas\/&dmbiheﬁgz{@&l&h'ag 4 put S, tRatds conducted by
formed in_ a sidewall of the ¢hannel as i Iustra

the cp{nénonzgamﬁq%z hitethermgovidedekysa Yeshaped ¢fannelabhnecting the 1nlet port

276 b B 2RO IR0 of BT ORS s 2 o
illustoated eigbodifignt, Treanletpat @02mass fldve comttoller (bt &m&gss %@Q;auy fluidly

t op,.for the bottom edge of the head
conngiied FbF B DoB 75 dh eSabstiie LhNS RIeY esnby ovay o oo qetiet port of

F
e g et e B L BP0 O 802 ot s o

COMPOSERIPOSHOB s(ﬂg,@@te Xi0g&ig. 23). diie 1825s, flosuedntiotatt bridpes tHehabstrate 270

o) b d f the head
and (s SJEARE 280 p T EE SR AT he i ol d t1ght  agai net
t hieorlpas btiuks @-Lt the pedtRey@ls réceB cafat pheinfl D63 fl@‘&l? tozél 1%769 port 406

Ln general, each of the nounti ng recesses 290
(see Kigr @)t aene gomaeRane pesitiemebsinate 4@@9@1 élmghamynuemabﬂmd

f th
85 L AT 0TS 48 g e s
405. ubed-port lvallvb }¢r Othmpﬂﬁti @rcﬁdeﬁsﬁnh@corfﬁhﬁlehﬁﬂomtvng g,rtS'leﬁll)%osmoned
ar e

d the d h of th d
ST RON  DERTC o
substfRS169)8hd Af1msAQER vAgH th g%srtxla{%e (ﬂb%/ﬁxeiaﬂ?%%%?ﬂéy; eaf Hpe of

of the substrate 270 and interferée w
seahqgrfnggh@r(a{)t shawphinay bé u§eistb pnevide 2ak klghtadeekiar&md the ports 407, 408
anne

as wefl; ngl cl eﬁlisllj(iq'tg "? ftggg‘?fga% 5n‘q’f"oglugsqf%ﬁ‘ ﬂQSonEa(cpé)ﬁfl}eyports 407, 408,

and 4@9 tfériredtih eheaba Bi€lce DF theQfibithfe &@831% Hcfudea’Bunt
004! D211 P e b }Re 305 Ty icfide %Vﬁgﬁ’%reet tis

adaﬁé%pf&?%% anlar;-skapgd seal,adthoegh otber tybésusftanatledyealssnay
lternhd{Pd] L bov ot s, 274

NP Bk Lt SR ARAC ROURSBEA BB 0B e
along the gas sticks G-L. The one component position substrate 405 does not include a
channel (e.g., channel 269), and as noted previously, may be used to receive process gases that
do not require purging,

From inlet port 408 in substrate 405, the process gas then flows through a V-shaped
channel formed in the body of the substrate 405 (Fig. 23) to an outlet port 409 that is also
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the manifold portion 220 and fastened to the substrate

270 by a plurality of fasteners (not shown). The
webaonmari4styy of fasteners are received in bores PCI/USI®03/026979

top surface of the substrate 270, 5 that includes at

| east one bore, and preferably two bores, on each side

of the channel 279 in the substrate 270. The

fasteners recei ved on each spge of the channel 279,

together with a gasket (not shown) or other sealing

, I 2

o o A B e 76 P3390 {38 SO B 12 binkel Port of
mass flow lventnelter {mdtshpeny is (oyplm fluidlg cotmestedpothe ougllet/gort 409 in the

oGl o s 050 o SR PRI proces
gas QUNTHIRt HE26 0bLthe %ﬁ@cérﬂp&ﬁn%&iﬂoﬂ%@bﬁbﬁt@ﬁé ﬁ’ﬁ@@@? The mass flow

channel connecting the inlet port 76 int

Contsqllﬁs bridges thermbstsata 40D and e S\dzmateﬂ@ infeachhef gas bécks£3-&.
s SRR eadit bies, % b2, i 8 Bl REPO SR bR b aate B0

inclidep ae aildtypoft! 26i1 dinyd an @Qﬂétqﬁ)hadsztfenﬁdmn@hai tsuifadel of AHSBsubBtrate 260
the substrate 270 and provi des, %{ of an outl et
that grgconpgcted; hyannigtesnal |Vowae641p¢sme&ay &it197st onerhore apd pepferably two

boreg aa?e RIrmbld & @6 sffRe bP t @RubdaRt 226?}5 %ﬁﬁﬁlﬁl)p%ﬁtteg %1 eBWfet port of

5 conponent position su strate
the mméloﬁvl cmMrobmttpmlhd infet poit @G & of thesubatiass 260 e 270 and

n each S Sstic E. For S
st i fﬁteﬁﬂ éé§ a E 5‘?9(;@‘@7 \?élaﬂﬁio rgeRlvq %P%}Tlg‘? phthe
comfﬂoﬁ‘fﬁanﬁf@l@'ll!l@ bid 2 P30 tin 4RGilluétPR& EthBbdirddat (ﬁfFIQ 190 6r example, the
conponent position substrate 405 and through
substrate26f of gad stick A m@ymmpqsmqnheamtm portivn 2&6)5a‘tlog apair of ports

23748 e 2 RIS DR APPSR 258 s g 36 formes

in a purfice sH1he nandfisRPp@ion CROthash @dhgverse th Y topktiface. The port 236
pesiti oned above the outlet port 405 and an inl et
formed in the drangverse suefagg ofghe Blaﬁ’é@dlpﬁﬁtqiﬂenédﬁa flyidly eqraeetpd taranother

0
o At T e, 1 RO by v
othemaahiéold pooions o thre) outley pdres 26Red theoothergyas deicla d-EakTheichininel 269 in
oo SRR PER S0l 408 35 vell g8 Uhe otnpL” T

239 tike prR NB3) Herhed e to@sﬁxrﬁ@éjls‘la@i%n&?ﬂ'{ﬁéjcdrﬂmbﬂ B1h€Rf the top surface

surface of the substrate 405 may i1 nclude a
of the @ulmreie%@rveth thatouflet poac?eﬁ@wé the substete26® a annul ar

C al t hou her types of an ar_se
1$ (%%Frfi ?lﬁ rie c&m}pogs d)é)él on bes¥xgwo60p18rv¥eh { énoun?ng of a gas
procé@in@@bm‘pehéht ak devibe, slich RaABRSSr e i$ Ssell @ fix bt d1@Mment of ports in
al ong the_ gas sti cks G L, The one conponent position

a CO@%gtP}aalﬁéha 08 BRIBRONEBE PesHian sybsteate 2¢{bwnea p ppis of fasteners 205
dlsp&sj%@ BR &lther Sl o f AW c1RSnd %Eg tgo R %lg}/}, dlglgﬁlnghe %)ﬁfg‘lﬁ p%ﬁleo% g‘\m the

ecel ve process gases ft require purgi
chanﬁel(%f) ioffi tteet supgirdte 268 Iinrthis m@td alﬁeeor{%mﬁohentmo@meﬁ Sul@&ate 260 is
hen. fl ows throu channel forned i

mmﬂabwhgqu ﬁcgng(mgg?]?ogtt@n@@ t(a,tq 2670 aggach fagienep g} @tre%\tqd ina
mouftih} ebRS 206 fRRA iYPsidBRAH BEhd %ﬁaﬁ@irééésa%%?fét&?&%%gﬁo The

mounting recess 290 terminates in an internally threaded hole 291, and includes a shelf or edge
292 that serves as a stop for the bottom edge of the head of the fastener 205. Each manifold
portion 220, 225, 230, 240, 255, and 265 includes a complementary recess 295 (see Figs. 21
and 22), such that when the fastener 205 is inserted, the bottom edge of the head of the fastener
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formed in the top surface of the substrate 405. For

each of gas sticks HL, the inlet port of a mass flow
weontoo4ier (not shown) is typically fluidly cermesioesio26979

to the outlet port 409 in the substrate 405 and

provi des, by way of an outlet port of the mass flow

controller, the process gas to an inlet port 261 of

t he one conponent position sgpstrate 260 (Fig. 23).

The mass flow 5 controller bridges the substrate 405

I .

205 g(ﬂ'ges tﬁ? rn%isﬁ?o:‘lg gf(‘j;?olnﬁ@%t égélﬁsg%a%tog‘go’c‘f tﬁ%} gﬂg?]leel%dg ngpf'(‘f;}r'f‘]e snubstrate
260.p0b¢ topanoss potionatf ehe2fftener20b adé sheah:pthrdfehe q@ipet292Gie dinensioned

SO tlgigggt%;g?r{gstp o thIiZ ?étpe gqséengb heg &to&% cliq %ogpgéﬂ tto{)1 surface of the
subs\faﬁ:%@ afd RASPAI WMhe fal! RENithARE t»@?é&np(ﬁi@ﬁit ﬁsﬁfo%rsﬁgétbﬁte 270, a
two bores, are forned in the top surface of

pair ofi frsteners 803 Bigated osevavporngl s;defsasﬁaees off ithee @umh@t%ﬁ i3 stufﬁcﬁlent to force

the signifolf pUFR sEh O TRM b chifioe! Rolotina Aotnf 2RL 201 ©

c hanimelill68tet Ratboliimdns &twloOpdrE e @obil RStratt @) is 96s1t1$}ﬁ:d above port
ommon nmani fol ds 2120 and 2130. In the illustrated

262 wbéavbﬁﬁme 26P apgl ghe port (efgrposhdd T irethe topesurtage ef thgmanifghyl portion

(e. g.g'fla f%?d E%éxjf %fS\)ra%‘a%s\f&xZefiﬁo {}%ugﬁfﬁté i%&ﬂ%ﬂpg fastf_nljrs (not

shovrr ﬂ’hd piunality o6 fnstmelfsacereoéwédm bores ih oheltop sutfac@rof2kSsubstrate 260,
and a rt 236 fornmed 1 a surface of ¢ nifo

that Bwfqdﬁaﬁtci%sowaqr@. Saprea i S e pe e%%l&ﬁﬁ% ghanpel269 in the

subsRfe2683 The ERIER ré&ntelaeont é’a@lﬂ‘ §M€ bBheHA{RES6P o éelﬁﬁar w1th a gasket
mani fold portion 235 is urdly connected td anot

(not ﬁhmvﬂ)air@tlpo sctaihog membgr fonmmleab frde peal ainong 1:h¢(portr26|2ng the substrate

t hat nect e b y-pf.  other )
260 Fih i ot e naabe 5P IS TEILEOrGER- TRo s Rgit e permits one of
eith@tREPproB@s gad dridhdther Fas, E_Lhﬂi 28 APARR] gad &8 beProvilld to the common -

substrate 260 is adapted to position the manifold

mangpldi3130, anddrogy thefpammgnemenifaeld ¢o psthes pegion gfthoggtem.
' . t f i 149N
Fl gtlég(g mﬁ%%%hggé {:&Eﬂ} %&né&%mts F(‘?r oﬁg’\ﬁtht éag %H:lg &-% and H-L,
but iluktedte Béve oheOcorhpdhehisendilid wed pocreate @Z1udd distidution system that can
accoS ey regzi gldéolapﬁtly\%f :éggltiélggtth%g %p? Qfgmgﬁe”%%g gg:tk lpl(il%iutdleso atwo
con S EREH 1A SETPROSTS 1 S SRR B £30nd
left-bandnd substrataénsettd@ 0o The qu«nnpmenpp@mombsttms 27@toeei260a process
es a it .of fasteners 20 osed on either

mas ks EARTL O A REISDGS ey By B DRGSR A g nternal
ﬂulm%dﬁ@ﬂay\ﬂt& Bih Budldd %ortQh@'f&ﬂ{edaﬁ heabp bPace WP Bl AbSrtd870. A two-

I'n this Tregard, e one conponent position substrate
port yalye jos othg fyifl @roqewlnmomme@tdnptﬁi@w) papoisitioped above the outlet port

272 %'(P n%t Sor% 593 th%ggdﬁl hfo];nan O(f ke toi)osglrtlag' ﬁﬁ? s%‘%ijrate376 and forms a

ing recess
seal ohtanmetubzt&ae a%0.i Fﬂoustnnatped 2173 the @rocesd. gadlteen ﬂﬁwmhtoﬁlgh aV-
recess 290 ternmnates in an |nternaIIy t hreaded ho

shapgg ghangglformed %b%b%dbé?féhF subjstralg gd0 gehoymdn Fig 32;@rané>§lﬂet port 274
t

that %aé%efﬁé{r?&f%%e E’E%HHQH%%] %?%ﬁ)@%%& tzyg.ﬁnggfﬂ gétg 2‘79 érg:’ludes a channel

279 $0is \B&bto receilvebporting bﬂd&snamfotﬂ"ri)ll 1&mén tlerijlusteatekaniz@iment of

2 t when the fastener
Fig. 38607 xifie MeuBoenE 20l B UL reieeha e a8 Bp FRifold portion
235 h&sAEABAir of ports 237, 239 (Fig. 21) formed in a top surface and a single port 236

formed in a surface of the manifold portion 235 that is transverse to the top surface. The
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WD 2004/ 021412 PCT/ US2003/ 026979 -21 205 forces the

mani fol d portion tight against the bottom of the
wa@b@nnoel41269 of the substrate 260. The top- NDBET/US2003/026979

portion of the fastener 205 and the depth of the edge

292 are dinmensioned so that the top-nost portion of

the fastener 205 does not protrude above the top

surface of the substrate 26@,and interfere with the

seal. As with the two conponent position substrate

L [
chanfiéfe75n mdiBbled} 2| R SRS P AR ERpMAGRIRAN 15 so thatthe por
237 fommee in theeopraunfat@ischligned inathe torgtuioh planetoffithre tt)jn surCdraifidle substrate
of t e su str te 260, In the i}l

ust
270@( porg 49 A5q wggpgénlgmt 276 tgm? 8{?@65“1?’ gf the channel 279
Ofthgg§65ttﬂa‘}rﬁ?. above port 262 in the substrate 260 and
the port (e.g., port 239) in the top surface of the
maAi theegpoptoral iednot i{lestatedyasniypmially positiored aB8®) patsc®74 and 276 in

the S BRERER I the Porb Ty ormpten of i ridp ol sortmng apd fastened

to th8kEbst8e 708 a pluldRfyest fhdlerddRE(noPshow) f T6E fRfenkReceived on each
substrate 260, that includes at | east one bore, and

side f teshariel 21%ipasther withgreasles inasishews) ordicr spalimgancmlpy form a
' T
el 0 S 2780V SRR G513 i e o
the mdnifol] pation i r"I*l&em}eeFlg)rnﬁ‘m@perﬁﬁls wneof at?der fHeq&o&e:agas or another
ampng the port 262 in the supstrate 260 and the
£3s, pyf taﬁé PUESs Easrthalde conductsd bydhe sungop aramfeﬁ 21ffdo b provided by a
V-shtag\Qi' &ﬁﬁﬁel‘é@hﬂé@tlﬁg fHYihRt ﬁ(ﬂ? 2% in the s@ds&rgﬁrﬂb%axﬁ’f)ﬁ’t@& Port 278 of the
or anot her gas, such as a purge gas,
subsfrate 27 ¢wbetFog. 2B Tlommbat poet of ﬁaxhaets ﬂm@@onuoiibrf(n@mho‘he) is fluidly

n fod 0 on, of the,syste G
conngRe Kot oni Bt 8 MesBr e R b ARV LSS £ SR an R port of
the BAS floW &)'ﬁ&oﬁerEelﬁféﬁl tHed procesPpis dr'thé‘%é@éa@ t& AirPétpRFt 431 of a one

conponent s e used to create a fluid distribution

comswnémﬂtmwléﬁed athstatedda(Biga2 iy ddevnass Bpy centroller bridges the
subsfiig AR s SR i SRR P Lo e @

C ORBteethn SRS b oAd cdmpPdrivht pekitididsubitaite 26B8s indach &f gas sticks A-E
| ef t - handed substrate insert 420. The two co

onent
and Hdsjigap sfirksi| Bt p QD@ component ppsiiaan & smﬁe‘é gubstrateA304hat4s adapted to
recexg'ﬁ%lthé}laqgﬁ Rdrdelo? m\%ﬁt BndEf substae 11?3%?&2}5 Fig. Qﬁz\gﬁﬁ‘e T-slotted
la an I nternal y

at process gas, ui d passage ,
substrated3 0 ndlwdes ap orlét port Al anded outlett jost 43<2ﬁosucd mcaetopfsuﬂfm thereof,
substrat e 270. Atvvo ort al ve or other
and 350660 Sl fohtim oD o Bt Sor sopthstn: aRliCn pivizate 260
Houfeb@r HtT-Qbtt&Pubsténe 43¢ aRH thohiick Bh 84diRSKA cRahdel I8t folfied in the top
also formed in the top surface of the substrate 270,

surfaga @f thersbsteate 439thatperthits pighes abeft handed proghttanded substrate insert

73 rocess gas then flows through a V-
420’2‘%%%%5 E“%%S‘Hﬁ‘g hg?%? med in the body of the substrate 270

( S E@Mﬂoﬂ tHe Elﬁglanaaj) arldaright hendddetibgeatd indefth 42045 1In81udb§20pa1r of
he t og surface of the substrate 270. The
port%ﬁfha%x 42ét3@d212@» 428¢ farmed i a fepsiwisce thereef theh are) cgnee%i Ry V-shaped

B S URTE R MEYRULPLIS G Oychh 0 i 2
inclt@ﬂbspbﬂﬂél 200 fofmeglan asuifaée ¢f the sdistrets imsettubat pogansivense to the top
surface L[{IEO: lpgrtsp gilt, Iﬁl%1 are internally fluidly connected to the V-shaped channel, and thus
to each of ports 422, 423 and 427, 428, and may be used to connect to a manifold portion (e.g.,
manifold portion 240 in Fig. 14) that is fluidly connected to common manifold 2120 or 2130.



10

15

20

25

30

235 having a pair of ports 237, 239 (Fig. 21) forned

in atop surface and a single port 236 forned in a
waeoiaze1nf the manifold portion 235 that is tPENEYBNEE6979

to the top surface. The WD 2004/021412

PCT/ US2003/ 026979 -22 channel 279 in the substrate

270 is adapted to position the manifold portion 235 so

that the port 237 forned in28he top surface is

aligned in the common plane of the top surface of the

In theRitoiRhdht ilRERatall ihFigh €4, QUiMoSortPRille (RrshoRdl) Ala§ ‘Be‘l‘ﬁbhhoned above

an inlet port 276 on the other side of the channe
port4p2 nms;lbgmts #3Gard gbpye tl@ pnort 2% dé2pof the\mlpsvréte(lnws 420,425 to

i stl'ai IS OSItI 0]
selectlvg 8v1dg g?l? s méyefps §§ §8r %Rlérg? Ba %grrnt%ng %g%lsorr]ez?ﬁéas sticks A-
F antl QL6 tHeanet 4903, 4D&onbp shisstdtedifsert 490, 235 aad frofrathe@N®R0the mixing
to the substrate 270 by a plurality of fasteners

t
inletsybstrafe 4Hhe Typistlbna thres-per volvg ivposinngd akeyggrosts 4@%@&1 428 of the
subsﬁli A&kt %?8 142598 ﬁ_{)(ﬂ/%e IWBEJQS ga gt& ek ﬁl%tmﬁp&a nlzs:'h besﬁate 410 or to

er sea er forma ree sea
theqnmﬂgnﬂﬂ%yﬁ@&ﬁenmsvhﬁnxmBQBSBmﬁdaBﬂCIhe port 237 in

nFisBlofid iipeiieF AumbeHangron pige £, 575,230 cFi5,040, 255

and @65 @1@%3? Be u%sto fSHED g@%ﬁeﬁéEwlr%Q§ anlel®bdinfent of the present
conducted by the comon manifold 2110 to be provid g

inveptjorn The-miwzifrddiportiann 220, 28hradk 2Hy 260,82 S5nanst 2q5mrt: sipfilgr to those

descgl %(i%ov?:wt@gra%}(egt té%&g &p 1&@5319 h éncllg L 278@0?% l?g(g/et% gformed

frond dr0slo BRI KIbEIES stdiflessSH@IMB) other Sulitdbld |rﬂaterm,mﬁféhﬁﬂmbmdes at least
the outlet port 278 in the substrate 270 and provi des

one part fred in & kopoEfaes offhe magifolddodye Freher, ¢achpf the manifold portions
1ncll.ﬁf%9 5{ Qgét %ﬁe P(?r't Sdgﬁxred ?Ibg siFREERat 1§3t"i’§hs95rsé t(])ethg Hg)ﬁsrurig@estot nnect

a one conponent
wﬂh‘Emsﬂxet inanhfdd Ipettioat e\ sARO@aRifgld Rajons P2, ms 330 1268 240, 255, and 265

ntroller bridges the strate 270 and..t he .
are sybytprilly giratyde fhose depsgbedaipye With respept to%‘% F?e pnlyjthe,differences

me(ugﬁngd%lgggﬂggmgpnent position substrate 260 as in
each of gas sticks A-E and HL, gas stick F uses a

ondésglwstratednin Fgss2t arsh227 egthonfitbeime nifeldpattions 20012241 236 235, 240,

ad d to, 20 receive. either. a |eft . hande right
255, 3R 068 eliice ALIBT Bk it PISRe o8 pEEP (g 2 fgmélin a ransverse
side SuFAcRidf €k Hbkisdld pbidioA 3Ad gp‘a‘ela&l dpsit f#6midhe@hotBer. tEB bf 8iedecesses is
an outlet port 432 forne n a top surface thereof

outweprdly arqunterin shapeaod farmsilessthanonediifia direlq G- seansdess than 180

a0, SRABERS s B g PBLOPL G e o LU« o

recesseaR9E®]s f@Bded wr ¢uehl sida stitfscetodphe mumfcﬂd body, witheeach recess of the pair
substrate 430 that permts either ft handed or }
being spfed Ratdydram E}moatt eVhersdhe mz@fcz@ §odussVRgdRe (g, manifold

portiro‘ﬁg eby edol hes gl é’l‘xouﬁ%pgfectalﬂﬁi th?tfwaEﬁI%{:‘%%f addsdel ﬁﬁSI be provided,

anded substrate 1nserts 420, 425 includes a pair of
for ermmphﬁ ow2mair efx8ceases disppseddntBiach oppasing sndcasurfape ofithe amamifold body.

EaciL G 0P S (B PEFIn A ARERE n /) TN R GG TLCiEr affeend 20, cach of
the refESdstis céiBuctéd febdiGe a Z#)endt 305 that rigidly locks the manifold portion
within the channel 269, 279 of a substrate 260, 270. The edge 296 of the recess 295 serves as a
stop for the bottom edge of the head of the fastener 205 (similar in construction to fastener 315
shown in Fig. 26), and when the fastener 205 is inserted, the bottom edge of the head of the
fastener 205 forces the manifold tight against the bottom of the channel 269, 279 of the
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includes a port 421, 426 formed in a surface of the
substrate insert that is transverse to the top 30
wawoiazel2 The ports 421, 426 are internally fleCTU$2003/026979
connected to the V-shaped channel, and thus to each
of ports 422, 423 and 427, 428, and may be used to
connect to a manifold portion (e.g., manifold portion
240 in Fig. 14) that is fluig4y connected to conmmon
mani fold 2120 or 2130. WD 2004/ 021412
I\ 2P13/ ' r
subsfr’%g ’_leéjg, ’lql%qgg\gmsf Eo?l-n!)ﬁ‘ Pf {ig {%‘sg%ﬁgg vv%gd thg béﬁ%fel oPtRYecess 295
are cﬁmsﬂlsﬁé@ded tlady mhleetoppMSt péididn loﬁtheubsimeatZGS 4343 rn groadnde ebove the
th 0 422, 427 t he su ratelns s 420, 425 t
top wiped ol the? Hﬁtﬁéﬁee{m?é‘dd? teptgreaV it eded: Jhgereralya bpir of fasteners

205 R)‘é5t9§ ofl %ﬁp&it@ @&@ﬁrf%es IR rdni A4S pSitibf 4Rd bn ogpcﬁﬂ% sﬁe's of the port
to the port 3, 428 of the substrate insert

is suffraderft rt«ofnrcehéle er,lamfold Proetion tightly Bithin|tlg clslubdt%ai k794d@he substrate
| | h d
260, 24, 83inota g4 sacutt bRl o6 BT R e Roptary mounting

receds 290! Qi¢h @ieat WHRA BSSmBAKAE pb@iof i Neneld REHRILSEET thebiRhnel 269, 279,
substrate 410 or to the mixi ng outlet substrate 415

the rg¢egsas 298 end 293 Emmameengedly cirpplgshole.] and 22 illustrate

5 5 TREla B aB5BLiARN By BRIk LATIEA BEe AR he wEEGH faliery 5 thus
desceibabsetvasgo bfehvaﬁt therbﬁsd}bgwybf wakﬁm%r%aha poﬂsgogf c;he Zuel))strate the port

I nven n. .The Q ortions
of thzmmftgki;mra% aégg’%‘{l‘é BrseTsine qayicen atashe gg@&fﬁ? frem above.
Specﬁ‘i‘?&ﬂ? W f‘o@mflg G RAniFAd B E ion gohdlfi‘ aéaﬁﬁ‘ét tﬁ@ﬁdito'rrp&{' g @l?cmﬂel 269, 279

mani fol'd body that 1s formed from an el ongated bl ock
in thefsutzstrater%@s%ms tleahaifold portion servesiol defima theralighmentwith the

i G SR R0 el Sh i Sy TR b R gy 5B the channe
269, 70 iof eub@fdié 2615 270, NRénH QBuRl bd [RASbIABLa Bete JHOERBVibration to
ina surface that is transverse to the top surface to

furthepeprapressithe ghskist dreavently adaiormunble pelat seshthains tymeally placed
bet\&ggg{he(ﬁu% glo%:%sf)n%tsde%fc? ang 61% ogt:s:s% th% Bsstgadf%%%dgtggngog@ gortlon) via

vertidadlanevemenhof the mtfoIdQ)oEﬂlcgl wEthhld: Mlahhél (diefrha1i I peition potentially
are described in detail below As illustrated in Fi

being ot lestjthpcknessthan the chapaehigptty ovhich dn furproubbpcomog, leak Gnce that
230 £remoddfl 265 includes at |east one,
Shoca% ”‘S’?i‘?’“r%@?ewa pglllor&gf recesses 295 forned in a
t r Ansther d‘léfera(ae betdeers thefraanefobd parhenm;ﬁ(] 225,23p0215, 240, 255, and
fraom one Each of

265 Ftb S SaES e hove b are JaPle” B n Rpmetine P henpont doles 282 i

the 1bWasuPfage BthE nfanfolddoRtiddl. - £s canSeAR8n hRSSC1éBIn F8P 22, each
degrees). Preferably, for each port forned i'n the to

manifoldfresiéononay insludaene et mmtﬁofdggnm@nblmles B2 thatease eonstugtodto mate
w1th|c%{nﬁ)?emengar a11 entifnﬁ%ﬁ lf(r)m%% %fbage SF tﬁggh fn%'eldz ?9‘)’9 ofa

eac he pair ei ng Spa eq ua
subsfraeme0 N E7 QDOITHe ahm(ﬁéﬁ!t pile28TanRAY bd ﬁha@@ﬁ‘yml cﬁ)“ﬁ‘e}/ﬁﬂiﬁlthalt Gan be press-fit
., manifold 25 portions 220, 24 it sho

I d
into é@rawt@epeatué%ﬁ thatare frdlgdiniothe ?aS&fOfrth?c%’é@ 26842 e By the usc of
the &%Ygﬁilg Fe% fif ﬁlento %clﬂﬁinr % Jaﬁ%@%?‘t?ﬁ?%ﬁggggﬁﬁged and the

03|ng Si ace O e mani
dowel pins can be purchased with accurate dlmenswns

Preferably, each manifold portion includes two alignment holes 282 centrally disposed
in the bottom surface of the manifold portion on either side of each port formed in the top

surface of the manifold portion. In the illustrated embodiments, these alignment holes 282 are
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Each recess 295 termnates in an edge 296. As shown
nost clearly in Figs. 18 and 20, each of the recesses
w0 g00g0ziiz ucted to receive a fastener 205 thatPeT/gsmiNg026979

| ocks the manifold portion wthin the channel 269,

279 of a substrate 260, 270. The edge 296 of the

recess 295 serves as a 30 stop for .the bottom edge of

the head of the fastener 2052§simlar in construction

to fastener 315 shown in Fig. 26), and when the

' d

oend 15, 1554 S0 hSr B8 49ty A8 e gulead shot
be appreciited thatrradiiertthan h}ivaryaiignﬂlﬁﬂt, ha?esP2 8@ffotnwal idEhe bottom surface of the

4/ 0214 PCT/ USZO 24 substrate 26Q, 270.
mangld RO ORISR PG 26k COHLOF BED BHEGRTIRE, R e Aieadnbholes 282
beingfprc;vli’(fedrlﬁ GRhsé 8Pthe @h&nid| T6V)279 Bﬁgle%ﬁbgtﬁ?é 2600270. 1t should also be

op-nost portion of the fastener 205 does nof protrude

appratiateé thah grespextive 0f e thé alignmentibios 281 en@@lignnzkno helngi282 are

interfere with t ene ir..of
forniefl i AEREndtls s 3T P e BpfiE O leBety BuP @5 lihmment pptes, so that the
bottdrh Surfa@seioff heln REKFI1H PortidAGs PiteSBRAPINNGitS thd@asedf the ehamﬁélt

5 is sufficient to force the manifold portion tight

wi Aithpughenembered diffesent npangfolst partienssd 495 225280, 2369240, )555 and
265 ﬁg\% be@? d0R%i6 ﬁ&@?ﬁe t sﬁ(ﬁﬁﬁ] bk ﬂrgﬁat%' Bt ﬁ%tpggs ﬁtqgverﬁlz)g is not
e co { I’R 8, SucC

rece
limlteh m thﬂlhlklzuistﬂated emlmdfmd:mis ﬂﬁlrtekmnpllesmahllf(gd @drtions hinanpadifferent

t 269, 279, _th 290 d 29
num grorﬁ;)a agc?‘-g{éaﬂnyl tep Is%\%chrof Hmexggrﬁggg Eq)ffy Py B%Gsed w?ch only a single

port APPLESVeLsE gu&a/cetoff%ﬁnalﬁfdw 884y, Br Wi &6 porth AEniddSn 9;§posmg
fasteners 205 thus 10 described serves to pr event

trangyetss iswifades pf thie maemﬁobcghoch/rrdr@ouldefupbmﬂm a@prqctaeed that although the
ort mani. f ol d

port§ REREA B B oS e s 1 TR e PR B0 PO R counter

boreIRA G4 ﬁda@iﬁld'ty redeiefa@raghiar Chgpadal, tifee ?bh'c@ﬂﬁgﬁhﬂl(ﬁish‘nay
agai nst the bottomof the c annel 269, in the

alteragitysly be esedowch s standrsd Huidh Frecassips compenasty pawsbe wsed therewith.

w5116, 50 A S R e RSB e
samé typé béseah eorifgurdtion 2860nedyi: aifsedlimayshnssed i enelfifdt, while another type

ren it woul d be possible for a severe shock or
of sep| Baybs ypedg anpBek P conpress the gasket (frequently

a defpswrl Figg'ekadndsﬁaﬁt 1Edebnd §f thy/ gbﬁ@ﬂ hlthe RIp&GfETce of the substrates

between the tluid processing device and the ports of
260,176, 415h 410,26, @25d431®ma5' odcdudearlealopgrt 93 that isfotmeshin the top surface

or BB RS TR S Bk Py B B3R o whins

fluid ddnfonesss tdWEBE hAcH@l. MeRbbr, al‘ﬁﬁiugfﬂ eadh df¥hdsubstrates 260, 270
could becone a | eak once that 20 shock or vibrational

is demtﬂt?,deas\hasing@rﬁmé@l channelt268y 21 formed theeeibaryliipls charnels may
alte%@e&ﬁﬂfgrﬁg@éh Scr ! gv%]'?o%g ﬂu?ﬁ%%ﬁerlggg&ed %o%agh%?% gas sticks

A-Lj & dltemafively enore af madeiof gt stickse Mé’t@@vdr,slt sHoudd b@WeCIated that
surface of t he mani fol d portion. As can be seen npst
althues #rspgeifin conftguraion gy twogertr e, pAres Beft Malye.iand pgeass flow

cont?ﬁol%ﬁg{ eea@? bEthie! S KR A - D HaE BectBieslititl, BE PrsORTATLEDEH not so

limited. Thus, in accordance with the teachings of the present invention, more than two
component stations may be provided on a single substrate. For example, the substrates 260,
270 may include one or more additional component stations adapted to receive a filter, a

pressure transducer or a pressure regulator, or a variety of other fluid processing components
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25 wth conplementary alignnent pins 281 forned in a
base of the channel 269, 279 of a substrate 260, 270.
wab@4abidsgnnent pins 281 nmay be made from dowel PEI/NS2003/026979
that can be press-fit into appropriate apertures that
are drilled into the base of the channel 269, 279. By
the use of the dowel pins in a press-fit arrangenent,
machi ni ng cost can be substapgially reduced and the
dowel pins can be purchased with accurate di nensions.
that gi% c {1] néélﬁt%ﬁ)ﬁ pro gg(g Ig@ﬂciofrvglll I y g{)ttsljg il gr{ﬁétlfﬂ@ﬂulhv& onents
mouﬁmdft@eah@ff tltermbmjhel the paon¢ incraclo gasestickeas agngigadodf chﬁedent
orf forned inthe to rface of the manifold
COmE‘BP‘t‘?IEr? COMPPIFALS ‘Pi%@‘{)‘?eéa eifieRfidnent s, these
al hgPaTRI 18 Qﬁ&ﬁer%@ﬁec@ﬁ?th@@r%@%ﬁ%ﬁ Zrather than mounting substrates
PCT/ US2003/ 026979 ~ - 25 general I'y alighed with the
direqtiyde sdese, #gEntndithent of Hegss14-28iotbzasfa fidatingranvuhiiodesiliently mount

s R B 3B A b St bse

The ﬂUﬁtf o@{t pefits 1iRéd AbderR@it in #ice oréol GﬁHF‘dﬂ’éct[Un@ 3su86 that
cou g{OVIded i nstead, with the a %nnent hol es

subsirgtps, T’éﬁﬂlfﬁ) prrtionsd arsl pther prstionssad thy flwid dligtnbiisa system may be easily
1ntex%31%1egtfed m&gﬁflﬁg@hﬁé %xggge L%Z‘onn iht Vﬁé}ﬁg&eﬁ?ﬁ 8&5]’@5 1§ t]’txe mounting

precr at resp echive of
platepl']"lﬁ: ﬂlﬁﬂmg noual almmall}cdee&qﬂ&cmmneﬁm frordthe hhﬁmtmg plate and
al i gnnment pins, 281 shoul d ort i n . |engt
base JpGreRy PEIE thpraponegisih B cfihancBietihos Goat agronventionl

techﬁ1t1§es”%hi1@11 %eﬁﬁfabhg Hlo'uﬁt 415 feﬁgér§ H{eqjidl@ Gleiﬁﬂdi‘loﬁ REst8AI&s sensitive

t he channel a nunber of f erent
to smaln pfidbVibirations yed pﬂovmbs slgzﬁEanQﬁﬂ)l, anzl$5¢ar2rrengt125 Thisaspkct of the

e 25 B85 B S S ke R B2 2. 20.25,26.2,

and2g.mted to the illustrated enbodi ments. For exanple,
mani fol d portions having a different nunber of ports

f or/kethowin i thSpZ%W%ﬂ;éa@#oftth@vmlsﬁ@bsmma?O PP, "4hs, 410, 415,
and H’.ﬁﬁg’ﬁ% MCiﬁe%&l%a@ It tﬁ%u%tlag ?ﬁér{dr& ¢ hto¥e§ Qﬁ%?ﬁﬁ}z §1 31% u@&? to

resilikpfiY &icogt the sﬂfswerts chestolimingplaé 21 (lneEameftMsé nfvliing hpertures
shoul d further gﬁre0|ated t hat al t hough the orts

263 yegpiygtia thaeadp f atSEﬁsers 5 siecd asanlenboli £orkiohde maymling prertures
263 hzlaé kL @é(?éhlg‘g% 15 0Ghshdbid t@f&@i’%@ HES bod PR lSwEf?i%ge of the head of the

apt e celve an annu C-type seal eren
fasteper 31 SCamdfurgmnhatsubmatertayardahe monating/plhte 206 (Gigedo) sUhﬁfastener is

enensfi in i AR it oo TR Gith AP ATRE Bl Sp el péi B fastener

315 Q%@§geﬁ%1ff?@le ifldatidtemb@it 390! the &sh-Mbst Joetidrpsti the féﬁteﬁéﬁ&@ below the
the sane type of seal configuration, as one type

top syigfate ofthe b‘é)stmt@m& shownén Big 26. Whe pdzea nﬁtménomylpg Plaéﬁ are bent
suchégg r%%}ng% ﬁp %gmn pl%ﬁamﬁo }Eﬁ’)retﬂul%glsf‘%u Eﬁ) @(?rg%&eﬁisgﬁe mounted

eas one

is elGuatddafesn ee Hah@toswlllilﬁh ﬂﬁi}ﬂ@te 1s2ﬁ&chéli? @s slﬂ)% m431@ 25420
425, 430 na¥ include a |l eak port 95 th S
t hdhe Bieadarl fastcaer DS if Freebighd é‘i A £lpétmgny9w&éppywhlsh |18e%ﬂ€t illustrated

in F‘%ﬁ?gh“?’g MS AR Héﬂvﬁi,elﬁe hSEtYWgerHO\?rﬁ%IOO RiRiideStn Bﬁﬁérﬁ)résgure ring 351, a
lower pressure ring 354, upper and lower resilient members 352, 353, and a threaded fastener
355. The upper pressure ring 351 is generally circular in shape and has a generally cylindrical
shank 356 with flats on opposing sides of the shank. The flats on either side of the shank 356
engage the walls of the mounting plate 210 in which a complementary hole 299 (Fig. 28) is
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fluid conponent is to be fluidly connected. Mbreover,
al t hough each of the substrates 260, 270 is depicted
wa@sooharidsny a single channel 269, 279 forned t heeBUR2003/026979

mul tiple channels may 25 alternatively be provided,
such that various fluids may be introduced to each of
the gas sticks A-L, or alternatively to one or nore
of the gas sticks. Mreover,27t should be appreciated
that although a specific configuration using a two

formR@" W\ 1e¥1ﬁ111 %r%élfe@%ﬂ%ﬁ%ﬁ hyiR13%8 ’thaft‘ @Qteﬁ‘dﬁﬁﬁﬁlgfl ltlgé’\’:enter of the upper
contro n each he gas sticks A-L has been

presgige dng Betand the shankskShtredeines tivd threaded partios of thieifast¢ned315. The

Thus, in. acgcor thth teachings. of the p
uppef ST GHE SHbAB0 PIHS A O e PO Tored Brie gy St thereof
that RicONES £ tbr&ibala 8@&:{1@5@3&%&5156}332 TRE tSRABPIpPer teliient member 352 is
substrates 26 may include one or nore

genegalbyi ﬁomeﬁhfrom@mdﬁsmer@tra@tmﬂsmb aprabber, &itoac¥peprere, or Buna-N,
fil essure tra ducer or a pressure
for Ty iﬂfa%ndama tr;e gag%ngfpgé n&t her fluid processing

C 0 I’me REvYr prodfare 6a4k62 Méllé’o Miaﬂ@%ﬂ@%ﬂ&&ﬂi& andﬁﬁclh&@tan annular
are _conventignally provided. Mregver, it IS

groovedoy Heditop raRtacerbereph el reeiyRsicAraidal Mtr%%h% rr@afth? 8#3. The
lowerl_rrgr??sglg@ 21%1% 3}5% ?ls@ Shdiftes ﬁgg%n g}thQ%BZ %}tp Whith tl?esex"f’em%llg threaded

erent tions o onents nm
end ofthdtHryaded Yastinen® b may pansdandgntludarantdxml clsmect halé 3601 ghich

resent | Lon, rather tha tin bstra
pereBE gk 246 3B Bop SR I B e D oo pressre
ring 954.| TEESpRer bACRWeP BrefRtHingP3 910954 hﬁz'bh YnaZRiABA from bar stock, or
substrates and ot her conponents to the nounti ng’pp ate,

alterum\@w naydcmémetaé nmth@@wéﬁortmnathbmsure Tings fiay &eiupel.
pgr.mts v t.hr eort ona
i M0t Bl bt e BfentRE 387 Pl Jh A BpRBRPE e of the

upped @des@ﬁrb @ihgBOI beteen Gfe Upper priessutt ESI T etndtth@ﬂmauﬁﬁgepmte 210 and
may be easily interconnected w thout gw rin
the lawer tepicpjraembsr 3A3 iserianteddn dhceanaptar grooNePat of thegper pressure ring

354 GOWRE fQ 1306 Qstsgre Gt bﬂ&lﬂﬁ#ﬂﬁ% 28 SZPé Q)&El%gh;’ threaded

decoupl es co onent s rom -t ng pl
fastenes®5 it lnevedioy irpthe imteinaHy thriweled shqnkrBSi6tod theoupper pressure ring 351 and
effectj vel heataﬁglor cooled wth convegtl onal

tighteped- e te yepes and oW RIesSUERRRES GO#RMRAT Baratise herflpty @ opposing

51de§ @ﬁh@ EHHnﬁ 3@5 ShidgBitd B4 sRIELATDLE @8 hoRSVDIiH kﬁ@noﬁtﬁm%lf)@éﬂ,‘mo
vi bration, yet provides significant pull and shear

rotatm @ng@ floatipigingoums é%ts roévented duping @ghtemng\@& thq tbmadgi fastgner 355.

A suggra%%ﬂ g Crolﬂ‘g)%glinf){s %Y‘it h a}r?g\slg g-l%tugtgg F %_%5;1 s an(ggxe threaded
fasteRBE3 Pis tlgﬂt‘éﬂed)ffroﬁl hBowAr A g4is, the/Nath ﬂrﬁﬂﬁ%h&ﬁt@SW@venﬂQﬁatlon of the
410, 415, and 430 %1 include a plurality of noun

ﬂoatg}:gemplmt Saripg tighiering o6 eithrsadadefpstener 34 &g Theshank 356 of the%pper
pres ghh%ggL L%(* t'iIn? Wikaded ?as%%m,lsst 33t §s¢ Qretdﬂﬁerggcgl'% 50 hap Wkf fully

hese noun apert recelves
tightehede datestd§ abthe teeadsd 5astemcsh3 lésanarsssddb @t toltdct oﬁamtotlm‘r

TR IR N R R T O
numb&ast a@t/aﬁtik%s over mounting techniques that mount fluid components and other
structures directly to a base. For example, the upper and lower resilient members 352, 353
operate to absorb shock and vibration, and permit a slight degree of movement in each of three
orthogonal directions (i.e., left, right, and vertically in the plane of Fig. 14). Thus, the

mounting holes 299 in the mounting plate may be formed with less accuracy than would be
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fastener 315 and urge the substrate toward the
mounting plate 210 (Fig. 26) as the fastener is
wengagedit n the floati ng nount 300. The dept h BETAUE®03/026979

edge 316 is such that when the fastener 315 is

engaged with the floating nount 300, the top-nost

portion of the fastener is below the top surface of

the substrate, as shown in Fhg. 26. The edges of the

nmount i ng plate are bent 25 such that region of the

. | n .

requlFRR NS ool Wk el W BleRd AL W the qupting plte
Nonmheleh; béraus @ingponentaubsitasdire atsachétbtornthe flokting; madnt 300 ﬁsmg

t hr eaded fastener 315 is re e|v din a floatin
threagigg) %asxt/@r‘i‘F@ha‘P‘%t pélopting me@ttﬁ%f “ﬂthﬁ dedepngediops, i thq@ountmg
th€alf 9%55 agg# 1300 |ncludes an upper
po“g%E%@ﬁ?e r?ﬁﬁl She a%%r pressure ring 354, upper
andh¢ opyer and lear eemhcmla neebsrs352, 336450 Aimdtien tortherathilgl isolate the

fastener 30 355. Th u r..press rin IS
compiea iy thehgiting Biae SHpEs,chohd tF GRHDRGHsybstrates 260, 270,
405, emb l mr hiscP430 ﬁb@m@l&%%}% 500 tde@wgsom 919@%&8 gec%i\xé%ﬁhafa heating

‘the’ shank. The flats on either side of thé shank
elemgpiprgecorhing w@megt asfdepined ﬂqvbtlmpartgcutﬂrapeh@:uonu Bevams@theatomponent

BIPRS00k 3 5 e VR FER S o

appliett® t}@huhsl}aees35ﬁottrhﬁlly®éh&mﬂéd folth@pate drh&hé:l&dﬁ: £Whioh acts as a large
the upper pressure ring 351 and the shank 356

heat sigkej ves t he threaded portion of the fastener 315. The
UPRAFhJRER BRUSitihk RbuRPHa RaWiar
o OpoRER R AAuhL RbuiCHs Be8Ra(RbM el AR component

substratee 2 &k §7ﬁ, 4(151; 41 dlls5 lqmpiéBO,rieﬁiab'iatsntbermﬂbwith SHr stilntures that are

er resilient 52 i ener al | .
sttach) e ol lafea dob TR 4 4nd 20 BTG r-upBit 310 thatis
used b 5@portNEQRHEHR BrovXinSH Ef"bc%s gab Ghd RSATERNS moﬁﬂfjthg‘éb(n(ﬁl@t t8 the

conventional o-rin | ower pressure ring 354

moupfingplge?dPaly thresde fastgneri 3954Rigod6)may be msmﬁ@bmtmthe ﬂoatmg mount

300 P Oinot It B3 ohuBpd B Tl A FOmpmdpehl prstructure that
might ®eRattadhicd $6 & bseldfAdludddis@ibafion Bstentl @Sing a tHiealed Fadd@eBmay be used
362 t hrough which the externally t hreaded 10 end of
withthgflogting st Q& whereraxmb compljanse,odbratipr) damping qudhegmal isolation
med@éh%h cl earance hole 360 which permts the shank 356
he upper pressure ring 351 to be received within
t hHaViogéiusplesatbed severalngpedtf al feastwpp @mbadithdnowsthis invention, it is
ressur e rings 351, 354 be machi ned from
to beApBEpIAL Gy varia e sTEi b9 T B TR ST EBETOgeefly occur o
thosd QEMEd th&rt.PFESKY le:r hl'ﬁQﬁlgHWe iRutyed 71! M71USRd 4(5(”?1 substrates
upper resilient ne 52°1s oriented in the annular
70, 24P oangded03Gire Blustrated aﬁbfulpg)@quspé ssafrent trangv@Sdsusficewethe substrate

e . MR 5 WErl B o0+ SBE R PRRO RIS i s

trans®Bi3el bdtfacgs 0foem ATigh®hndlB®cdriMeBiontoSDUF@ of bititessIRAd, rather than a
between the | ower pressure ring and the nounting plate

straight gonmegtiordush aleratjonshmedidicationsaandaimgrogEntsare ddended o be part
of thisrhlgélj&uken 51% Qt% éé %n&éa &8 8d W}ithﬁpﬁ@ l§p1§1§ Bnd gco‘bg o R ention.

ressure
Accordlngly, the foregomg description and drawings are by way of example only.
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tightened to draw the upper and | ower pressure rings
toget her. Because the flats on opposing 20 sides of

wo bw4shank 356 engage the flat sidewalls of thechuok®o3/026979

299 in the nounting plate 210, rotation of the
floating nmount 300 is prevented during tightening of
the threaded fastener 355. A substrate or other
conponent is placed above th@oupper pressure ring 351,
and the threaded fastener 315 is tightened from
above. Again, the flats inciRegngrank 356 prevent
rotation of the floating Tmount during tightening of

t he tlhr eadesysfeas foegnablidga. disthbutidnafldlddss cahptisieg:upper

25 [ 35 t 315
355" arioreR i P bsBE RAD nCRSRHR 5 HAT ek ot e
s€ddeld s@strateepdrifotaeeth 4 ﬁl%f ﬁi’x‘ﬁfzé arklL® figs? flukbpussiEeRay that extends in

contact one anot her. be appreciated by those
adiest|diggetiomandrui élrytconn% thf: 6sat swlptrgteunert t9alle second shbstrate port;
nber of advantages over nounting techni ques that

nmount fluid conponents and other structures directly

t 0 aahasiolFvigxanphigold bbéy thapiicludesla figsvtanifeRl gortefotmed in a
nenb rs 352, 353 30 operate o absorp shock and

figst PR Geoh SCORRE MR HAdPOR! fgmliffﬂn AREEIRASUBTCH g bidransyese to the
ﬂ?lﬁgﬁrtf&fe Elgf z\?/g?ltdﬁiéga%%g%ﬁ%ﬁ{h? Jlgptadr?gﬂicfts( ﬂ'l}e irst néfs%fxfolﬂport to the
suhednnmdhkhm@tholes 299 in the nmounting plate may be

forme C than uI e 004/ 021412
PCT/ U%f ﬁ'ﬁ EBshgte fighSr \B/E} ‘%ﬁg“’%%’v% i‘??eﬁ%s"éﬁ&e of the
sibistrafe b%a]p\bm uk@ﬁdmra%emrml%du@li HIRCEHaMndl BetnB@dARENTI Riition
pl at e. net hel ess, because conponent substrates are

ﬂ@tm@mﬁé@ sq that the firstsuxfacepithrsbsegio body enyl the firss sudepe of the
unt is forned with
nkﬁrea3§g§€gﬁﬂg§%?§h£&9ﬁﬁoggnggt|ng possesses

substantial pull and shear strength. 5 The upper and
| ower resilient nmenbers 352, 353 also function to

t her Ral | y The sYskéra of Haim d owboriaribe first srhsiraie pRB iR adaptpd to
B8 0 o 8 e 5na AIRAETIrAYHBIAAY B3P

s¢ed flEidemRestirttiatas Jistinct fironethedirsti fivid compdreat.i ng
el ement or a cooling elenment as desired for the
particul ar application. Because the conponent
substr at eghak@tdrh8F HBinh ¥, Wﬁ&élﬁttﬁéjﬁfsf el §eQ§nd'§ﬂ'>§&étE‘ ?orts are
panel and the base, heating or cooling 10 appli ed
disnesed @bt first sde ofhe, ghannelamd yhereindhe ts@dtrat@ bot fipthet includes a

Pk e R Mk SRR R A% EeeciElbe SuBlutgoay, te

pbmalng oﬂﬁﬁdnl\mg dpeftars®d @rﬂﬂditimg SUbst bd Bt %Gntu?gﬁbertﬂﬁﬁmposed on
415, and 430, it al so be used with other

ﬂsetfrrafo%ﬁ fshe ehanngl apd aa%qaﬁ@ﬁe geqopd myaingag Apqrivie dispased on a

. t
SERA? SHEORUR o tnd BBy Sl bl O B BR sl P mount
tlmrseamlsﬂtgdisompmantem slealmg dngagamenit mthethe sevdnd subistrate lpert and the
fgsgunt ietnﬁiﬁg ate 210. A threaded fastener 305 (Fig. 26)
! & ted into the floating mount

4. The system of claim 1, wherein the first and second substrate ports are
disposed on a first side of the channel, the substrate body further including:
a third substrate port and a fourth substrate port formed in the first surface of the

substrate body and disposed on a second side of the channel; and
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300 through a hole in the base of the support 310. In

general, any conponent or structure that m ght be
wataaohad2t 0 a base of a fluid distribution SyBCENS2003/026979

using a threaded fastener nmay be used wth the

floati ng nount 300 where axial conpliance, vibration

danpi ng, or thermal isolation 20 are desired. Having

thus described several aspecgg_of at |east one

enbodi nent of this invention, it is to be appreciated

vari ' 5k ' [ Y t

11 8 FEeRl IR B BRG] AP iy A R EHFTER Boncers
thexhind behstrafetporiug khet foerth sybstrae@otts 71, 271, and 406 in
substrates 70, 270, and 405 are illustrated as being

di sposed in a front transverse surface of the

subskrate L1gk 1, fﬁ@
aIte?hatigg??&gg?gfggﬁégégyﬁééf% ers%ﬁéb?%$§ﬂggpg$gﬁfsa
phiralgy of manstugyapertsigs faroed it theffostrauafacd offthe swlgtrew body, the

onnection to a source,of praocess flujd, rather thap a
oY GOt PeREs Tt GRE Sre it Miutiie tpartpisusposed on
thR st SR STMBEEHMhAel W8 at r&ha%g Q?Jgﬁ% BuRBAE apefurd BisBosed on the

di sclosure, and are intende be within the spirit
segaad side pbthefchanmel, iths/plnralibnof mewndingiapgityres béing harggditpgount a

1.0t r.aw n of ,ex L e gnl

G G EBh S o SH8lad SRR B o g B el plregand he
fissy sia@ifoldgiortenabl i ng a di stribution of fluids,

conprising: a substrate having a substrate body that
includes a first substrate port and a second

subsgrat e ' L : fi

o b o R26H 5, s he YR 0y S
inghule$ holimdre/them fme ci@intihg apartuses, felfotrmowntingrapertares imeluding

second. substr at e. port,:; nd a .nanj.f ol hayi ng a )
iOPdITE BBHyes Aisporeran e brlsiff L sBaRb L iya pounting
apRfub@didpds@ od the Sécohdl IR GE thedchafgpnd mani fol d port
formed in a second surface that is transverse to the
first surface, and a fluid passageway that fluidly

connegcts e flrst nifald port.tq the.10 second

ot ol @ SEoERRr IR prefectf el ehitoby B PR PEFRE Pt
manitbldoay idchude® thehis fob 8ligriifis the FutstraGefold pdrb &ith the second and

substrate body that extends in a second direction, the
thindsyherate,eiriy adapted to position the manifold so

that the first surface of the substrate body and the

first surface of the manifold body are aligned in a

conmB®n pl Ehesysten &f cldiled, sylstr@mtlof first substrdte puhéy sdaptetihe

first su ate port is adapted.to . .
receive a flsrstkhsutlé compcglent and the secgnc? substrate port is adapted to receive a

second fluid component that is distinct from the first fluid component.

9. The system of claim 8, wherein the third substrate port is adapted to
receive the second fluid component and the fourth substrate port is adapted to receive a

third fluid component that is distinct from the first and second fluid components.

10.  The system of claim 9, wherein the substrate body further includes a
plurality of mounting apertures formed in the first surface of the substrate body, the
plurality of mounting apertures including at least one first mounting aperture disposed on

the first side of the channel and at least one second mounting aperture disposed on the
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receive a first fluid conponent and the second

substrate port is adapted to receive a second fluid
weeoporent that is distinct fromthe first fl uPdr/us2003/026979

conmponent. 20 3. The systemof claim2, wherein the

first and second substrate ports are disposed on a

first side of the channel, and wherein the substrate

body further includes a plugplity of nounting

apertures formed in the first surface of the substrate

. | . . .

S S P B B s ey moun
tHeiseadndSludd cahpdrieat inlsasling engagenadint héthsbe sacend aewbthitd substrate

nount i apertyre di sposed on a 25 second side of the
pmﬁ@éﬂ‘?ﬁfsﬁ@aﬁﬁﬂﬁﬁoﬁy of nounting apertures being

arranged to nount the second fluid conponent in

seal i ng engagenent with the second substrate port and

t he 1%.i r sThersysteiooticlpior 10, whercin thepluiabity affmeungingiapertures

. rein the.first and.second sufpstyate rts are 30, ..
i b gogsy gt Ft B BE B Re B B B Bl Plpugine
tiRPfbuhtitig dpRftuted dlspeicd®n the fikst side sPMRIchatR] RET twoiBurding
fourth substrate port fornmed in the first surface of

apararesligposedarethp seppnd sde @f Ssodamnedn a second si de of

t he channel ; and WD 2004/ 021412 PCT/ US2003/ 026979 - 30

a second fluid passageway extending in the first

di r et2.i onThéisytsteid of clhiyn t@wleedis thetsubsttdte ballysfubtheriatledes:

port the fourth_substrat ort. 5.. The syst of . ..

o i b sHprsrgs rort g e e Sty G1ihs TBUHHR EPOEY disposed
o tHY tsdidd & tRE cHpRat | ng apertures forned in the first
surface of the substrate body, the plurality of

mount sinth subetrate pert dispeseddinrthe first sida ot therebaririet gnd formed in a

nmount i apertu IS .0 the first. side of the
sERA Pt A i el BERAELE B i b PR girS st ahd

di speasfl Mild pheagssntndinitn e fildEdidtabn elat fluf#y connects the
&Ijurallty of nmounting apertures being arranged to

fiffh ghbstrate gorifo dhevnthonbsitate pereal i ng engagement with

the second and third substrate ports and the 10 first
mani fold port. 6. The systemof claim5, wherein the

pl ur &3.i t yThé systenndf clginapkihesds thel fivel fdd somoment eorhiprdses a
four mounting . apertures, the fo nmount.i ng, apertures
Yot HilNg that kdn Agidhy onpestsd i the disstand fbatbeHRte pars.

first side of the channel and two nounting 15

apertures di sposed on the second side of the channel.

7. Thé sy$hesystein of daim 53, wieesie the sstordefhgd compouxint tdreprises a

oG G g et ol e b i TEF SR e e

fitd nfadlifMaRirt at e ports.

15.  The system of claim 14, wherein the second direction is perpendicular to

the first direction.

16.  The system of claim 1, wherein the channel includes a pair of sidewalls
and a base, and wherein the base of the channel includes an aperture through which a

rigid member can be inserted to remove the manifold from the channel.
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20 8. The systemof claim4, wherein the first
substrate port is adapted to receive a first fluid
waommponemt and the second substrate port is ade@r/ed208026979
receive a second fluid conmponent that is distinct
fromthe first fluid conmponent. 25 9. The system of
claim8, wherein the third substrate port is adapted
to receive the second fluid3gonponent and the fourth
substrate port is adapted to receive a third fluid
conpenent t
flui g’?con%ggg}?] tén‘? ogéﬁﬁﬁrﬁé vgtgeg g‘rtr}]ﬁ%%eﬁ}l gtl‘ggﬁv\ﬁ%ﬁg &dadapted to
rdcbx&eamlmeadezalt@&mtynlfeutd fe/iove ﬂmlmd&ﬁal@froﬂaha Chenmkl. ty of
nmounting apertures formed in the first surface of the
substrate body, the plurality of nounting apertures
| ncl ygli ngTRE sys?éh?%f Qe 1} &ﬁérelmHﬂMb@ﬁat@@@ef ﬁl‘&'ﬁ ?ubstrate the
di sposed on he first side of the channe
systears furtheecarepmsioig:nount i ng aperture di sposed on t he V\D

2004/ 021412 .P 52003/ 026979 e i.de
C hanRaroond subsREmaTIaR Sromagherag balehRledug Rt Sobare
pétt by esboh@ subuate portBrif@Fiaikt dtirfdcé 6fhe 8Ed¥nd islibstrate body
seallng engagenent with the second and third substrate

H

apsby fisst il passagewey thapewterdsiia tl}sroﬁrst digeetion archBuidipseaaneass the
fifeh %ﬂde%gnd Xﬂ%%&%.‘e%?h? 8f€1|el§5c% lt)stfat rounting apertures
ncli uaes no nor nmoun apertures t he

f our wivereiti the gecvpd stbstiate ﬂuﬂbérl.idd:lﬁ@jes d ckania dovimeddn the first surface
g ertur s di s osed on the first side of the ghanne

S¢4RY ﬁﬁlzﬁtﬁa SRpdy dhat extepdsindhe srserdidigertion @ng dsclapted to
p&Nileh @E nf ?foﬁ{}%’\ A% the ﬁ%t giﬁ'facEB? l@é@&ﬁﬂ‘ sgf)stfzit@béqc)ﬂa?ld the first

wherein t strate urt I ncl udes

switdss of theanpofold badynard ahgneti tp thei qoatmcsuplﬁm: e of the
substrate body and di sposed on the first side of the
channel ; a sixth substrate port disposed on the first

si de1of t1Be sRAMNBE claindl 18, WHERAN e ManifRé aRudRY b fidfPmahifold
the substrate bogy that is transverse to the first

perty faraned in thedirstugfaedvirthe mapifoldhedy thpé isaljuidlytconn¢atey torthe fluid

|rs irec n that fluidly connects the fifth
p&@%% d¥ﬂ%rﬁ§1#%8the sixth substrate port. 13. The

systen1of cIa|n112 wherein the first f|UId conponent
conprises_a port valve that is in flu

conné®t edT%sxsrfén Pf ¢laim 19, yherqin thesghaangl i @e;fgstt%lbst@@e is
ed Tﬁ&g%@%@é&afdlr‘ékt@dm ’thé/‘é}ﬁ'hﬁéﬁn 'iﬁbeseéﬁﬁfﬁggtut& id

npone conprises a t hree port val ve

fIU|dIy connected to the second and third substrate
port El .andejQ seystem of claim 20, wherein:

the first and second substrate ports of the first substrate are disposed on a first
side of the channel in the first substrate;

the first substrate body further includes a plurality of mounting apertures formed
in the first surface of the first substrate body, the plurality of mounting apertures
including at least one first mounting aperture disposed on the first side of the channel in
the first substrate and at least one second mounting aperture disposed on a second side of
the channel in the first substrate, the plurality of mounting apertures being arranged to

mount a first fluid component in sealing engagement with the second substrate port of

the first substrate and the first manifold port;
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first manifold port. 25 15. The system of claim 14,
wherein the second direction is perpendicular to the

wo poogt2diz ecti on. 16. The system of claiml, WeT/@52003/026979

the channel includes a pair of sidewalls and a base,

and wherein the base of the channel includes an

aperture through which a 30 rigid nenber can be

inserted to remove the manifedd fromthe channel. WO

2004/ 021412 PCT/ US2003/ 026979 -32 17. The system of

Cl ai Eﬂe (ljﬁsrst %fségdéx:a Vsﬁélﬁgra???‘?&{sg)rfghé s%e&Ed ﬁﬁgﬁ %Feddlsposed on a first

51ﬂheffmrchﬁm1edinf thesedoing selsaarechnd 18. The system of cl al m
m@ﬁ{eln t he substrate is % first substrate, the

syst c

seepndrsupsteatepedysiurper iy g%&i&u@uas@f}rawtwa@p?r@nss
forfie@ M iUt duith e &qﬁ%sécuaa saua&bt%%a¥ ané bfu?»&n@ yP@@gﬁhﬁ;

port and a second substrate port In a
aganukesoecloding htlesgona dirg mosmting epdlrmﬂg‘/dlsmaéd anfthe Sist side of the

d { hat { the fi t di ti.
e P RIOR ke e S ad Pahf st SHHER difpsed on-
sdBhd §ide bf tHREhERED Hkhe u&%ha %&traﬁleoth‘éﬂﬁﬁrﬁh@' Jf'ﬂﬁoﬁflﬁﬁg Bskrtures

substrate further includes a channel forned in
being grrangedite wunbd sqched Juidsnmponenitin seabing snlgagtemant WIth the

d
sGERE RS R e SRt bkt AR BB O ¢ e
second substrate body and the first surface of the

mani fol d body are ﬁ#lgned in the comon_ pl ane.

The &%st eeystsmyphelaim 1, wagrein the wsmrﬁpsr pfigst ﬁ%trefs égd the
t surface of
G b S e Yy
f1 ui @ seqoad seigeatyhavingtasecorginiubstrate bady, thahieclsges @fnsodubstrate
cIa t he ch nel st substrate
ot S Sespond Ry TelhingAormal e e are e B Aeca SbTHE body
a&h@ﬂf&? FluidpasfBents %ﬁeﬁmtlﬁ BleSirstidirectii afd/ B4i81Y @hnects the

claim 20, wherein: the first and second substrate
fipso pm sespnd ﬁé)srratleswrts abthe segond aubstrdtesposed on a first

Fi ot Sesoh@ BRIt i RO G8LFepdf, § fRypanitor

i voﬁneagn a;ﬁegttsuﬁ&fe cff@lﬁd‘@%dond Maniftstd bbd g ta sswri‘daﬁﬁnﬁi‘ld bhre
first substrate body, the plurality of nountin

fosped 4 secong serfasgioh feecondamanifold bedy that lﬁﬁ@nwerﬁg to the first
SBHEE YO SRR £ B Ol MBI 0
fiesp end secendimapideld ghocts ofithe sexmnd nindffel

wherein the second substrate further includes a channel formed in the first surface
of the second substrate body that extends in the second direction and is adapted to
position the second manifold so that the first surface of the second substrate body and the

first surface of the second manifold body are aligned in the common plane.

23.  The system of claim 22, wherein the first fluid passageway of the first
substrate is aligned, along the first direction, with the first fluid passageway of the

second substrate.
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the channel in the first substrate, the plurality of
nmounti ng apertures being arranged to 30 nount a first
wo ba@2orrponent i n seal i ng engagenent w t h t heCHESZINB1026979

substrate port of the first substrate and the first

mani fol d port; WO 2004/021412 PCT/ US2003/ 026979 -33

the first and second substrate ports of the second
substrate are disposed on a_gjrst side of the channe

in the second substrate; and the second substrate body

N

filsp dybstrafeQurpdivpared bi aQTrstfﬁmHHﬂﬂikgc}ﬁnﬂ&Qﬁ tHerfiest substkatelith@first
at | east one first nounting aperture disposed on the

sybstrate funthps inpluding  channel in the second substrate and

at | '
seco§g§5|§@ zﬁ@?ﬁg C annelﬂgbgﬁﬁeﬁéégbn Eﬁ??%%uﬁmwofﬂw
fitdo eutptratediody ynddispesed bnngeegnersider dfthe d:imnm@, and anged to

nmount a second fluid conponent in _se in e enent
wi t ha serend SaKtrsagsNaY Fé%ﬁa%m thefiryt direcihoghed 1uidly connects
tRURRA Elﬁ;sﬁ‘al% r;BQrtttG thel BLAH sﬁﬁ%&htfe?oﬁ JFd firsd Qibdiate.The
systemof claim1l, wherein the substrate is a first
substrate and the manifold is a first nanifold, the
syst her co [ .Sl ond s r.ate
Sucon suBbe SEE Bbu Pl RRER Hreee R pLPa Epp b B g

sm&hteamha?teae@ eqeive b flie cmpbnefno antEdhe ifdureh Subktedte port of the
surface the second substrate body 15 and a first

fist spbstrpieds adppindyio rerstveaaceondsilyid componant that i digtinet fpm the first
%.#lgl’%ty connects the first and second substrate
he second substrate; a second nanifold
havi ng a second manifold body that includes a first

mani f ol d ort forped in a first surface of the cond
mani £81 d ngstea* gggelﬁa 2 ra¥herein dhegfist su Ft&tﬁéa*%r firther includes a
ﬁ?s? gﬁﬁ‘ﬂit? W RGRIRY agehBre3 SN iR fildf GirfaCO¥F &b @itrst'sﬁbstrate body,

nsverse to the first 20 surface of the second
thedirstf Whelityodymowmtidg apéltuxcsjmplaémgie east dnk dirstrharindiing aperture

conn cts, the, .fir ndsco ni.f ol d r f the

A58 e iRyt SCve BB RARE 6FS MG b af Best ik Aonc

mobGtingEfertardigfvied oh Q680 d isie bl thef dhbsdel Siiht QR subdtratd) éhe first

second substrate body that extends in the second

phlirerléy: of mousling 4p§rtwa§@1@e arrengqddg imqushtheisstdhiad pemponent in
%ﬂ%eﬁ'%nt wﬁ’ﬁt g@?% dé%\h fﬂ}ﬂr'l({c, {u%gﬁz}t? go}t? tﬁg ‘ﬁ?ﬁ(gubstra%f and the

ﬁf@hlaﬁlﬁbmmmt’méﬁrsaiﬂagffeld. in the cormon plane. 23. The

system of claim 22, wherein the first fluid passageway

of the first substrate is aligned, along the first

di reghi onrpiddient BEcthing 86, Wildidifl (RAGSANGRY &f mbiiRing apertures

includes no more than four mounting apertures, the four mounting apertures including

two mounting apertures disposed on the first side of the channel and two mounting

apertures disposed on the second side of the channel.

28. The system of claim 26, wherein:
the first substrate body further includes a second plurality of mounting apertures
formed in the first surface of the first substrate body and disposed on the second side of

the channel in the first substrate, the second plurality of mounting apertures being
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second substrate. 30 WO 2004/ 021412 PCT/ US2003/ 026979
-34 24. The systemof claim 22, wherein the first and
wa@ewasei4substrate ports of the first substratBCHIS2003/026979

di sposed on a first side of the channel in the first
substrate, the first substrate further including: a
third substrate port and a fourth substrate port

formed in the first surface.@_the 5 first substrate
body and di sposed on a second side of the channel; and

e hobhithf s RBRE FN B H RIS Bk Bpbalimch 3 the fourth
sybstratetporttdfehd finst dubstsatbsdndat e port of the first
h | ai
sec ih%""s%em@?sﬁgetét%t? R heraclfd et Pty b moundng apertures
fRHRRGS thel st RABEVET tBe gécf)ﬁ(ﬁ S\fﬂsHht@ Ho@PRROGINA Aardlify¥F mounting

fourth substrate port of the first substrate 1$
amtamseimutg)arraeged tpemourd dlosedorid {liid comppaang it seahing engagement

with3he sk sutsfill w5 o e eratd b RE e T ot tubs trat o Body

further includes a 15 first plurality of nounting
apertures formed in the first surface of the first
subs2P-at e Thesystem phelaim 2&whsrein the fiyt #yid epmpeneng comprises a
RBERdrL b e, gRE WALl PR seocThi € Btmpdioht Il flhass fow
ctrttﬁ)llferrst substrate and at |east one second nmount i ng
aperture di sposed on a second side of the channel in

the first substrate, the first plurality of nounting
aperwesm@gﬁgen%fawgz QAR WBnptifggf i rst fluid
conmponent 1 n 20 seal i ng engag emantp Fh t he second and

t hirad tlst&mfostaatte hpong g thofd :tUbardte bedy l‘hatbscluét:sea Brstisublstrate port

st ofth firs ifal.d 27. The

and, & SeennE Pttt P ormfiinh st e S B subftiape By and a frst
IR 3ewaP Biat eNt@Rls ih ifel fitSefirdd@o B EfIdiBR tohAsbts the first and
nounting apertures, the four nounting apertures

sqopad seisiate pegs pfihertbinhsubsyataper t ur es di sposed on t he
f
' r nggg gﬂxethgﬁ 1@5311@%12%% ﬂgh 204 utd‘ége %gtﬁin@?m@&’%s&g %iﬁs? surface

oﬁﬂﬁttlﬁl’d besﬁétabﬂdﬂﬁtat shetdgiim thetshﬁ)rfdl digttiGildisl is adsptéddyposition
urther includes_a second plura '

;

th&pfgﬁtlmagold spthabthgdigstsurageeofithe %ltrdsu&trateng)uq?fy' a?lg éhe firskqurface
f h

ogﬁg%&%ﬁﬁ%ﬁgﬂw dfayftﬁie gl %ﬁ&e%nﬁﬁtﬁl eptsteond side of the

nnel i rst st rate second plurality
of nmounting apertures bel ng WO 2004/ 021412

PCT/ %200%9 szsz?eZI?of claim 30, further comprising:

a fourth substrate having a fourth substrate body that includes a first substrate
port and a second substrate port formed in a first surface of the fourth substrate body and
a first fluid passageway that extends in the first direction and fluidly connects the first
and second substrate ports of the fourth substrate;

wherein the fourth substrate further includes a channel formed in the first surface
of the fourth substrate body that extends in the second direction and is adapted to
position the second manifold so that the first surface of the fourth substrate body and the

first surface of the second manifold body are aligned in the common plane.
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-35 arranged to nount the second fluid conponent in
seal i ng engagenent with the fourth substrate port of

WO b@4f2r4st substrate; and the second substrat er@ODUSF2003/026979

further includes a third plurality of nounting

apertures forned in the first surface of the second
substrate body, the third plurality of nmounting 5
apertures being arranged to_ggunt the second fluid
conmponent in sealing engagenent wth the first

substsate . { 29.. e

o ob4 m 3804kl of HEind SFARr AR {eEh R oSiad Wpefiehlbellar o
thedirprdisesoa t hree port val ve, and wherein the second
fluid conponent conprises a nass flow 10 controller.

30. The systemof claim 22, further conprising: a
thirdqzsub j I L | .

ncl Odes anf g B path £ Wil e QRBAEHELRORD petndicular o
thedbsttdimtaoport forned in a first surface of the third
substrate body and a first 15 fluid passageway that
extends in the first direction and fluidly connects,

the Birst TROCs5@¢ BN ady PSIRRER aPRabtonelof tH&hhiMel 8nd the
substrate; wherein the third substrate further

manifpldchedy nchudes meang tor abghing theristimanifold pert with thesecomd
s @h&% %Hbstrate body that extends in the second
Prectlon and is adapted to position the first
mani fold so that the first surface of the third
substrate_body and the first surface 20 of the first
mani $o1 d Bbesysisneobelpighbavhsieinile ehopnel ingludgse pagpf sigwalls
: ¢ ) e e,
o B, Phorpin e one Sichial o BT o ol sy eagt one
fiest groose, and vdterain ¢he mpanifoldimdlaes atdeastl osaifEsdndg@OoP the system
formed in.a first surface of the fourth substrate body
TCOMPIISIE r st fluid passageway that extends in the

firsht 6ist 884 pidto afgh fhleYirdtlavid GADAE Gsoved§o thiaf thE £ hanifold port
second substrate ports of the fourth substrate;

isyghigned with ithe seoond fubstie perat e furt her incl udes a
channel fornmed in the first surface of the fourth
substrate body that extends in the second direction

and Be ad@pé sybtdn®of El8ish 33, arhekdif tiRas 0udt sRPih RALh RAgth that
that the first surface of the fourth substrate bod

y
whegyinsertedzigtor the digst apd pecend grooy e deescioh @xteah aayedhgesaymon
p%%g aligned in the comopn plane. WD 2004/ 021412

/ US2003/ 026979 -36 32. ' The system of claim 31,
wherein the second direction is perpendicular to the

fi di tion. . .
' 857. ' '?ﬁe IS)S)s?em of claim 1, wherein at least one of the first and second

substrate ports includes means for detecting whether a leak free seal is achieved.

38.  The system of claim 1, wherein the channel includes a pair of sidewalls
and a base, wherein at least one sidewall of the pair of sidewalls includes at least one
first recess extending into the base and having a first edge, and wherein the manifold
includes at least one second recess terminating in a second edge that is complementary to
the at least one first recess, the system further comprising:

at least one fastener to engage the first and second edges.
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33. The systemof claim1, wherein the second
direction is perpendicular to 5 the first direction.

w@4004Db15yst em of claim 1, wherein at | east oPeT/OB20081826979

channel and the rmanifold body includes neans for

aligning the first manifold port wth the second

substrate port. 10 35. The systemof claim1l, wherein

the channel includes a pair_gj_sidewalls and a base,
wherein at | east one sidewall of the pair of sidewalls

I ncl yges ) I [ QOV, | h

mani £ d. The PO oBMEim b il dh B8 Bina R Mol fhal Bove the
cEBibe PFlant wheh %hgagwwlt}ﬁha gist and @dcohcea@ges.one pinto

align the first and second grooves so that the first

mani fold port is aligned wwth the second substrate

port 4q 36. I

bne. i nALCSYRATLET, LEVR Tl She LI ARl o3 apt B Channel
irfcludss a paid of elcgmaeng ammw hadings shepe, end thedtiaof thetrhanifold body

h t f.cl 1, whe
o] 1§ QhannehgBluges § R of PUERmEH PG Gine B fral © cpiplementary
td H€ bHid 8B aliB A Eht 5@6 & %&Istﬂ of »ﬁe%@%&l@ dpealirel b6iRg %?efater than a

is achi eved. 25 he systemof ‘claim1, where
hegightrodghe neﬁmCUdegllmtpow sidewal | s and a base,

wherein at | east one sidewall of the pair of sidewalls

includes at least one first recess extending into the

base4nnd ThY kydendof ¢lhisd 4@ddeerein kit piasfaligninbet a@sanm%@hxm the
i ncl udes at | east one second recess termnating in

papebHignEwgLPeshuare canstigaist and atranged such thalewhgn métsé,tth%ﬁést
n{ahffélh pfoﬁqgglz te‘dfif? VRS e ibd &ﬁﬁ ngeogé%ﬁcﬁéug&ratégn@t

east ‘one ener to engage t rst and sec

edges. WD 2004/ 021412 PCT/U82003/026979 -37 39. The
syst of clg|n138 wherein the fastener does not

ext efit abBV¥ ?ﬁﬁeCSHWﬁﬁﬁgplane when engaged with the
firshs@ndakoapd edges. 40. The system of claim 1,
wherein one of "the nmanifold body and the channel 5

i ncl adfies partpad a sedond|pogrfommad inpdirstiausiachelithe sgubstratiadody;

and the_ qth of the.mani.fol.d b nd the channe

et by i Poeh A% BN 1 sH s BUN U ERARET
dir&ction Mt ﬂﬂiﬁﬂ% abdhects@hd fit Pt fo tBE seoh@po@Nt apertures,

a depth of the respective apertures being greater than

a herckgmmebformed ip ghefist sufaceet the pubstratsbedy, that extends in a

second direction that is different than the first direction, the channel being adapted to
position a manifold having a manifold body that includes a first port formed in a first
surface of the manifold body, a second port formed in a second surface of the manifold
body, and a fluid passageway that fluidly connects to the first port of the manifold to the
second port of the manifold so that the first surface of the substrate body and the first

surface of the manifold body are aligned in a common plane.

43.  The substrate of claim 42, wherein the first and second ports of the

substrate are disposed on a first side of the channel.

44.  The substrate of claim 43, wherein the substrate body includes a plurality
of apertures formed in the first surface of the substrate body, the plurality of apertures

including at least one first aperture disposed on the first side of the channel and at least
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10 41. The system of claim40. wherein the pair of

al i gnnent apertures and the pair of alignnment posts
w@ae@4oonast r uct ed and arranged such that when netEUS20081€26979

first manifold port is aligned in the first direction

with the second substrate port. 42. A substrate,

conprising: 15 a substrate body; a first port and a

second port forned in a firsggsurface of the substrate

body; a first quid passagemay formed in the

d [ f
%?i%géf%}%rﬁgge (¥1 Sﬁc% ?grrdgg)f he r{ha{?ﬁel tﬂé Qﬁ%st %ae first and

sg@ohd apatutdseieis arrefngédmﬁnbﬂihttamind bd;xﬁporfmf fna;eelmg‘ erighgement with
substrate body hat extends in a 20 s?cond direction
thersggordpodotad %W@tfi‘tﬁ and thedirstpost ofdhe waRifRJd. t he
channel being adapted to position a nanlfold havi ng a
mani fol d body that includes a first port forned in a
f i r s#5. suThaswbstrteoli elamadidf wheteimably at leass evoficst mad ¢econd

ned in as ond surface of .the nifold body, d
s 4 PRS0 GO ROV TR YAIYE DT erepmane iy second
pmett&fsusﬁﬁtémﬁltﬁ@mtP@nbhﬁle sgkPnd port of the
mani fold so that the Tirst surface of the substrate

body and the first 25 surface of the manifold body are
allg di bst of claim
\E/ivﬁer e?}rlrg flﬁ)% r? € oL f ?ialm 233 elé)’%'ﬁlénqﬁ 1#) tsr%tfe %&u%her Comprises.

s u bsa tteifdeport hd foRABR edrtdomeedfih tisd fiist slefaot of fhe sabwateiody and
30 44. The substrate of cIa|n143 wherein the
dé*HWP&taée%@)ﬁ@WIt%l%@nﬁ loiisk al ity of apertures

for nggedoﬂd hpﬁi aﬁdsgagewﬁ&' 'fdr?l'%g nggwts'ﬂﬁst Ve%’t? g/?atnﬁ egl%gl}irrnétub the first

plurality o per tures one
dapeionuha fllidp osectcis thd thed fportsod t}m fdertlopotthe channel and
at | east WD 2004/021412 PCT/ US2003/ 026979 -38 one
second aperture di sposed on a second side of the

changel , tThes@strhtedstlafiae! \kfﬁéﬁm"’iﬂéjsub%ﬁ% ‘Bgd)aﬂfé[Jd@i & $irst
bei ng arranged to mount a fluid conponent in sealing

phwna) ity efreprerturgistformedria tl@ﬁ@hﬁlrfaec pf thfs subs@ramhs@w thediryg rderahty
i st nifo d 5 e su
of ikt affkes e P it 4ed'Pe pU A% SR T Bl o Shannc
afPE44E BiFc REGhPAPeRiBalisposed®Nbecdnd ¥ide BOTHe channed, thétfirst
sealing@engagenent with the second port of the

PRIy pharertiieg being arapged fganqungp ﬂurrbcqmqnpdr ig se&l@g erra@ement
with 5L SRbfa 8&1 tﬁlrﬁ‘ 4§f th\é‘é?& % a'hﬁ &*?Bfth%
urt orne

conpri ses: rd por por |n
the first surface of the substrate body and di sposed

on a eco side of _t channel . and a ond . fluid .
_pass @lgr SHoEeeohC e 2oweeriache gaayisuaaﬁrﬂy SL ARSI gS
aifrﬁhéeh‘?o fotftta three port valve in sealing engagement with the second and third

ports of the substrate and the first port of the manifold.

49, The substrate of claim 47, wherein the substrate further includes:

a fifth port formed in the first surface of the substrate body and disposed on the
first side of the channel;

a sixth port disposed on the first side of the channel and formed in a second
surface of the substrate body that is transverse to the first surface; and

a third fluid passageway extending in the first direction that fluidly connects the

fifth port to the sixth port.
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direction that fluidly connects the third port to the
fourth port. 15 47. The substrate of claim46, wherein

WO b@4meiast rat e body includes a first pluralitpcDiS2003/026979

apertures formed in the first surface of the substrate
body, the first plurality of apertures including at

| east one first aperture disposed on the first side of
the channel and at |east onggsecond aperture di sposed
on a second side of the channel, the first plurality

of apertures being arranged to nmount a fluid conponent
in sealing engagenent 20 with the second and third

port §00of Theswststerodchiadd, wherehi the flujdaompohertthea first fluid

mani f ol d. The substrate of claim47, wherein {.
cempaient jangd 54%?& u‘b*é‘i”f%?"é‘é’ tpigher dpqluges @&efoaldm{rﬁfltya)f
a{a&ﬁﬁ@s Bahéd ﬁﬁhé’ first BurdRalor i sﬁﬂgﬁg@ﬁﬁr&sﬁ@ﬂs&&aﬂdﬁe tREGHMA fifth
third ports of the substrate and the first port
porfts thtesenmd flotatity ipsBureT heing atyangedite xmmnt:a sicond; flpid

substrate furthe ft
i BPIHET i poriie e e e Bret AR AEE B ol b bbbl
di sposed on the first side of the channel; a sixth
port disposed on the first side of the channel and
f or méd i nThe sestalg of gk §Pf whereipt t he substrate body

that :
1 §TuRORIRE TapbArR diahBiq S HhORE FingBE B bl ffscpling
efigagenient witinthe seontlfaad third pdrtspditiie dubstidie amd thie Hirgtqott. of ViR

2004( 021412 PCT/ US2003/ 026979 -39 50. The substrate
mgpifpldsand 49, wherein the fluid conponent is a first

flui ¢he COSHAPIGATity FAPerihiRs ﬁ'a?raﬁ t%%bﬁn[ at%o ?&q)(/alve in sealing

further i1 ncludes”a second plurality of apertures
ehgagrmenti with the firstragd fidilrfosts of dfe subgirataibst rat e and
di sposed about the first and fifth 5 ports, the second
plurality of apertures being arranged to nount a

secoBg. fl| ghélsulz@RRATeRImiS0, WhatintHe IR HBAY fiMHePidchfles a
first and fifth ports of the substrate. 51. The

thirdpluralityeof@pertyrgs farmed imthedisstsurfagpofithe spbsisatg :bady e5d gsposed
a@cpu(% rtl%euiroglsﬂi Bgrt hé %@ﬁ?}aﬂtw m?reg Q& aR%&tefi ‘lamf J‘iihlrd fluid

e secon

caﬁp@hﬁt&ubsﬁm@qummd the first port of the nanlfold
and the second plurality of apertures is arranged to
nmount a two port valve in sealing engagenent with the

firstks andTﬁ%ghgﬁ&g%¥§hgg5§h@h§g§§trate 15 52. The

subsfrate of claimb whetr el n the substrate body
f ur t Herfirstpdunatigsofapertures is arranged to mount a three port valve in sealing

engagement with the second and third ports of the substrate and the first port of the
manifold;

the second plurality of apertures is arranged to mount a two port valve in sealing
engagement with the first and fifth ports of the substrate; and

the third plurality of apertures is arranged to mount one of an inlet side and an

outlet side of a mass flow controller to the fourth port.

54. The substrate of claim 42, wherein the channel includes means for

aligning the first port of the manifold with the second and third ports of the substrate.
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third plurality of apertures fornmed in the first
surface of the substrate body and di sposed about the
wo cartobi4pnrt, the third plurality of aperturesP@BRURN03/026979
arranged to mount a third fluid conponent to the
fourth port. 20 53. The substrate of claim52,
wherein: the first plurality of apertures is arranged
to nmount a three port val ve_jg_sealing engagenent
with the second and third ports of the substrate and

t he rst ort he se
o apkr ¢ T B Sfestie o Sgish 22 o Ristin DO SeeRBT B B ] Slabonficular
tstalfirfidirednengagenent with the first and fifth ports
of the substrate; and the third plurality of apertures
is arranged to mount one of an inlet side and an
Out 1 8b.c5! ¥ AlosfaBPSIalh 3% GROLRID Blanhd ibdIGadsOtfal e
& Substra alrm erein th
mdh\aaﬂl'seindlaﬂmbe; aead wiess thie base36X the cl@ﬂmnalgnélbdaesfdnraphrtm@nhrough
t he ni f ol d th the second nd t ports. of the
gtfbme gremier %@zﬁeﬂ@? FEashomerdol %@theﬁfé 1
The substrate of claim42, wherein the second
direction is perpendicular to the first direction.
56. Yhe silbs Subatrae of cleimisf wireimttee gantutdie thrkadedeind is adapted
ncl.ude D 5,si dewal | s. and %ﬂf an rein
“‘( IRECIERY ﬁ“%‘}de? figl c’Hﬁ‘HR%rl ©; r?fB?YFd@S“&H ) e ‘iq\”rP%
which a rigid nenber can be inserted to renove the

mani fold fromthe channel. 57. The substrate of claim
56, Wher eilhe substraip of claim 42 sWhereiadbrmaniteld bedy ingpides at least one

oS I SR By TR SRR g e

whemimthé Zhannlkineludes Mpainafividewalls and y basee bntiwherain dt eaast one

ane [st rmed.in he first surface
Slaﬁ alt B‘il the paig 9?93?%1 %dfl'flﬁgesl a4 legst ongdust re%a%%%r:?fio 1ng eto the base
aft RV a RELAELSRats Q(ﬁhﬁle&fent%i’ydt%"fﬁé !itsleﬁ[‘gn@ﬁ}?,@l%gessand

wherein at | east one sidewall of the pair of
S|demalls i ncludes at | east one first recess extendi ng

into se, 15 an avi ed that is, ..

compPne n? ¢ Jrbsigate ﬂg g r‘gg‘gﬁﬂﬂﬁéﬁ ?}faﬁ‘gg hag éi’gse thg includes at
leh§tne ebah hidgindk p6dt ahdad dlignth@it @pétndr&le channel has a

base that includes at |east one of an alignnent post

and an al i gnnent aperture 20 60. A gas panel,

CONPE4H Si N ' tick having a first rom;path
B ng e prid Sopfiink

i ncl udi ng y of ports forned
a first gas stick havmg a first flow path including a first plurality of ports formed

in a common plane;

a second gas stick having a second flow path including a second plurality of ports
formed in the common plane; and

a first manifold having first and second ports formed in the common plane, the
first port being fluidly connected to one port of the first plurality of ports of the first gas
stick, and the second port being fluidly connected to one port of the second plurality of
ports of the second gas stick.

61.  The gas panel of claim 60, further comprising:
a second manifold having first and second ports formed in the common plane, the

first port of the second manifold being fluidly connected to two ports of the first plurality
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in a common plane; a second gas stick having a second
flow path including a second plurality of ports
wo ecooameii4in t he conmon pl ane; and 25 a first nmapCT/oBZN03/026979
having first and second ports fornmed in the conmon
pl ane, the first port being fluidly connected to one
port of the first plurality of ports of the first gas
stick, and the second port bging fluidly connected to
one port of the second plurality of ports of the
c | ck. 1 30 o el -m .
of B RNE RE bt ity B it AR, REDF: pekl o RIS & gk and
thesecoid pfodtr dfahd secomdimiafifold ®eimgiidly Rbaitetedith éwo poitsSéf the
port of the second manifold being flujdly connected to
sqcppd plyrality of pertieotithe sqcond gasatick Shapasedisiuichipamthe one port of the
Hﬁ%@ /026979 -41 of ports of the first gas stick
S%%%é areIQ istinct fromthe one port of the first gas
stick, and the second port of the second nmanifold

being,fluidly connected tq t orts of .the. cond

o ur 88ty T e e s LG s Sepd it gfpted t
redbivt b petgel 49 Mhdt Bsn E’é‘felééﬁ!irélyg)ﬁ*oxli&% toSRAGNHe 838 8l d;fakh orxhe

62. The gas panel of claim 6l, wherein the secon
sqeand flowdatls adapted to receive a purge gas that can

be selectively provided to either the first flow path

or the second flow path. 10 63. The gas panel of

cl ai 3.60, Thé gispanel dfeldimrat) wheirsthe gid agd Secvhl ghSstRRS Bach

.includes a first substrate having a channel in which
inchdes a figyt spbsiatediayinga shapsl ipyhichike figshmanidold jeregejved, the

t RRS L | OL: i :
AT RS RO Dt Sha Sn ST TS i
cafimbh plahe vath the dnsparvofithg &isstahd sécond pesgeks,iregpleytivelyp

64. The gas panel of claim63, wherein the first and

second gas sticks each includes a second substrate

havi gg a ¢hapRlanklo/MYinib3t Befeid Bt FRALE 9%@nll $as sticks each

recei ved, the 'channel being adapted to position the
includes a sgrdnd sehstrdtegaving achanted iswhishdhevhrst mehidold is teheived, the

TR LG e BB RS 3 Shbh MR st n

céihaph prhnt vilkethé 66€pMECofithe firss bitbidcan®gdiavitld répectively.
substrate body that includes first and second

substrate ports forned in a first surface of the

subsgtate [ . LU

A R R U
tHahimchidesfirsaad ssecrmhohbstidhe pord forped irsa fimnsurface bfitheahibstrate

formed in the first surface of the N .
boé)y, g%rst substrate fluid passageway extendmgr}n a first direction that fluidly connects

the first and second substrate ports, and a channel formed in the first surface of the
substrate body that extends in a second direction, the manifold comprising:

a manifold body;

at least one first manifold port formed in a first surface of the manifold body;

a second manifold port formed in a second surface of the manifold body that is
transverse to the first surface of the manifold body; and

a manifold fluid passageway formed in the manifold body and extending in the
second direction that fluidly connects the at least one first manifold port to the second

manifold port;
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substrate body that extends in a second direction, the
mani fol d conprising: 25 a manifold body; at |east one

wo 2oogt2reni fol d port fornmed in a first surfacePof/Us1ve3/026979

mani fol d body; a second manifold port fornmed in a
second surface of the manifold body that is

transverse to the first surface of the manifold body;
and a manifold fluid passageway fornmed in the manifold
body and extending in the 30 second direction that

I loL“t wggrsegtgfgﬁ glsfagﬁ’fo ch? (ﬂ?’ Jsdi %?%%5108\%??0% ﬁo&ﬁ%?ﬁ&gﬂh% 89ERannel so

tHACihe U G0 FA 2GR subsﬁ'ﬁte\bbdy endthe fstrsarfhéeod fdhdodyifold body are
dlnen5|oned to_be positioned within the channel so
aligned in A LOPMORPIANG f ace of the substrate body and the
first surface of the manifold body are aligned in a
common plane. 5 66. The manifold of claim®65, wherein
the 66. | edb¢ mangoldiaf staimedd| Whérdintbe at least ohelfiess manifold port

gt Bluty AEFE PPl P A7l At mstios of tae i told
b&dy, | Eadhsdft meityl oPRfst halhighla %oft% gelqgrnumy Béteedd tt@th% R€anifold

mani f ol d ui d passageway. he nmani fol d of
ﬂélda?aﬁﬁa%wajf urther conprising: a third manifold port
formed in a third surface of the manifold body that is
transverse to the first surface of the nmanifold body

and par al Tht manifoldefRea6d, ﬁmuhéﬁaﬁn;ﬁ{smg he mani fol d
body, the thlrd mani fol d port being fluidly connected

to tAtirdRrmEI pert J@Ialedgaéélagbm@ce eéthssnamﬁ?@ brdyithasjigy
tr%sv@tls@ k1 zirst‘@tlﬁ‘é%' doF tﬁ@?ofﬁg(;lﬂfbghg o%;@{)%glﬁe%l e {her@&infd%hﬁ"gce of

ereln e second mani port irst manifo
thesnaifapd lm:ﬂyt therthiré manifbldgontebeifgoflwidlyponheadd ta themamnidold fluid
mani fol d, and wherein the third manifold port of the
PESS3EE™ ¥ pnifold is adapted to mate with a manifol d
port of a third manifold, the first second and third
20 manifolds form ng a conmon mani fold. 69. The
mani $&1 d Ghe manifold claiméﬁewhera'm the srenifoldds 8 ifig manifold,

face of the i f ve
PR fond iR Mk E P RER i bt o R B e granitold
p&0d¥a setohd dﬁﬁltmaam Wwhéreinl th@hitdon@afid port bhthe Brstimddnifoyd is
of first manifold ports with a 25 respective port of a
adaptadde majewith ganam {i@ port of a third manifold, the first second and third

manifolds forming a common manifold.

69. The manifold of claim 68, wherein at least one side surface of the
manifold body that is transverse to the first, second, and third surfaces of the manifold
body includes means for aligning each of the plurality of first manifold ports with a

respective port of a respective substrate.

70.  The manifold of claim 65, further comprising:

a third manifold port formed in a third surface of the manifold body that is
transverse to the first surface of the manifold body and parallel to the second surface of
the manifold body, the third manifold port being fluidly connected to the manifold fluid

passageway.
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70. The manifold of claim®65, further conprising: a

third manifold port fornmed in a third surface of the
worevidfol4d2z body that is transverse to the firseCBUsSTOEE26979

of the manifold body and parallel to the second

surface of 30 the manifold body, the third manifold

port being fluidly connected to the manifold fluid

passageway. WO 2004/021412 Pgg[US2003/ 026979 -43 71

The manifold of claim65, wherein the manifold is a

first, man rei

of t hle fi *rrfsl? ln%nfgl?%f ngplgl 6§d§/h%11321 tﬁg &%ﬂﬁomgkﬁit%ﬁ% d, and
witiereif e 8ecopd imanitbldpsrecfrhe firs mahttbd it addpaedioandte aahrdanifold

manifold. |5 72..  The nani fold of cl%|n165 wherein the
pat eba secrathrRgifaldde form andepimyperymagifolgat e with a f1 ange

that is fluidly connected to process fluid supply. 73.

The mani fold of claim65, wherein at |east one side

s ur f @2e oTh¢ menifoldniffchiid @5pahereinahe second ananifeidg®rt io adapted to

f t . f f th ni fol d bod 10
it Bon@nas RNy BneR o rosts Pl brae 117 st

mani fold port with one of the first and second
substrate ports. 74. The mani fold of claim®65, wherein

at | dast bhemshideldnfclandSowherkia at teani dnsisitlerouface efethe
mlaﬁifglfi%ng gmg s t‘fa%g\t/ 1S foI téshrs?nd 26N sur?aléésf gtctﬁs of 1f?l|aeoody

mani |nc east one groove

irtlales mdariscfof el@gmvgtha apleasttone filrdt ainifoR1 pdrt With ohe 0fhe first and
first manifold port with one of the first and second
secopd ybstrale PeFtE-s. 75. The manifol d of claim 65, further
conprising at |east one of an alignment aperture and

an alignment post formed in a third surface of the

rrani 4l d Bhenahtfald af slad@ 65awhéreiml at {aast dne siderssltfaemffthee

tra syerse to the secand sprfac 6. T naan
i Tl bR M RAARYERe ogRo e caond sfigesaidhy Baatad body
1ﬂchﬁtes attlé‘tfsf'bﬁ@ﬁr%§vé ﬂla@ﬁ a@ﬁ’;ﬁé‘d fo%E@'We 4 Pinfth ‘?111&1‘1 ftlat least one first
surface of the manif ody. A nount i ng

magHeldipont, WldbmfPfsthﬁ@rSt ami $ecend mmtp phewi ng a body,
the body of the first nmenber including a first
surface facing a first direction and a second surface

faci ng a ThRemagifeldloFetaif6sORP@S dotnpriding! 41 @eakt ér&iofan alignment
di rection on opposin urfaces of the body of the

apqriuge andeanlienmenkrest Eumgd iy timsuraesotthe manidelddody that is
pﬁgﬁél 0 Fhel A sul fé@ ﬁgﬁﬁar@v&gé)&%ﬁe SRe %ﬁﬁac@dj acent a

perinmeter of outer portron and a centra
portion that extends fromthe outer portion in the

sec 0%! dJl“{xee g}ahl%nld of claim 65, further comprising at least one recess that

terminates in an edge formed in the first surface of the manifold body.

71. A mounting assembly, comprising:

a first member having a body, the body of the first member including a first
surface facing a first direction and a second surface facing a second direction opposite to
the first direction on opposing surfaces of the body of the first member, the second
surface having an outer portion that includes a groove disposed adjacent a perimeter of
the outer portion and a central portion that extends from the outer portion in the second

direction;
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WD 2004/ 021412 PCT/ US2003/ 026979 -44 a second nenber
havi ng a body, the body of the second nenber incl uding

w@ 2004031412 surf ace facing the first directi on apdr/as2003/026979
second surface facing the second direction opposite
to the first direction on opposing surfaces of the
body of the second nenber, the second surface having
a central portion and an outgs_portion that extends
fromthe 5 central portion and includes a groove
0t <PRSEDEMAED haflaR EHOAPLEL by deife QUBE! mBREH Buding a first

siirffiice lf@ﬁlng'lthb dirthiadecttod addssetbidigface Mmghbd yecf)h@ dirédi@n
first surface t hough t he central grtlon of the second
opRAstts éxthe figgt dareﬁmqrs?n epposig surireey Phihe oy pEhgsgcand angmber,

%J@Eodd%uﬁhéﬁg%gg‘??enﬁﬁl Péiibe ngi X&%W ﬁd?h thtaf‘&téxﬂfs Wthe

ole In t he secon er an engage t
cereral parttiopend irctudes a ighwve ddpssedadihcent raf praenetdr off e dmmportxon

e bl TeoRsndRégoetfurharanetidlag R RERve el et Sxuehds through the
b8AYROSI tROBFL ELﬁf;fcb khotigh |tl?ea&tntr91q§drﬂx@ﬂ &Bh¥AdDha stifffee; and

groove in the outer portion o he second surface of
t he b@m} festenenbaviing & threasied ehankahtt ig gimensiguerhp be received within

the,etfi?1 'ﬁﬁ[{%e'}%ﬁ%gb{?ﬁ Io'f‘?hn Ss:%:gor}lgﬂqlérgb%é%l al %ag(f):?ﬁ? é%?raf Oq'{l of the

samhﬂamﬁmebfﬂhﬂxhpdkmoﬁaﬁmﬁ second nenber 79. The
nmounti ng assenbly of claim 78, wherein the body of the
first nmenber further includes an internally threaded

hol esgn t the ce, 20
and wher e?ﬁe ﬁﬁ%ﬁ% %ﬁ%ﬁyygﬁg&&mg?’ i?:ﬁt@%ﬁb?nﬁ%ﬁﬁ 5t ener
is entfiest mesllliqnt trienmdbed doheasidnedlionfitras leastguirtiablybeithie dei grealve in
within the t er nal hr e hr hole .in
R RO D T Sroad SRiacs L doty e B PRy of
the hisdhd RRMRSE meBiber ditRnSBHEL ﬂo"fﬁ a@&%ﬁ'ﬂﬁ%ll9fw1ﬁlxﬁtﬂy groove
79, wherein the first and second nmbers are

inyp epter pyrtion of thezsecand syageof tB@.bodBmf th@mpnch membsenbl y
of claim 80, wherein the central portion of the
second surface of the body of the first nmenber is

general | y TRy hionfitihgE &sethblyof2aem W8{ WhéreintBé bod of the first member
f‘ngosm flat sides. 30 82. The nountln% assenbly of

her mchides gmitanallyt theeaped kolpan thy ceniral aagiontodtee sepwi sface,
o8l RO Uk SRR 0t Vi ing

diRaEhsidb2d P Q2E6AVAl within the internally threaded through hole in the central

portion of the second surface of the body of the first member.

80.  The mounting assembly of claim 79, wherein the first and second

members are generally circular in shape.

81.  The mounting assembly of claim 80, wherein the central portion of the
second surface of the body of the first member is generally cylindrical in shape with a

pair of opposing flat sides.

82.  The mounting assembly of claim 81, wherein the internally threaded hole

in the central portion of the second surface of the body of the first member extends
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t hrough the body of the first nmenber fromthe first
surface through the central portion of the second
wae wotaze1nf the body of the first nmenber. 83. HEIEUS2003/026979
nounting assenbly of claim 78, wherein the first and
second resilient 5 nmenbers are fornmed from an
el astoneric material. 84. A nethod of attaching a
substrate to a nounting platgshaving a hol e that
extends through the nmounting plate froma first
t rface ,of ..
tlffﬁgé}?t%g b?!i)#)ﬂﬁre lf?éf %%15}%% r@x%ogll tﬁle tfg%t tsux%gc%cﬁirg) 5@ ghet cegﬁ?l rPé)mon of
tlarseu@mﬁurﬁawmms bbdyssfhib fiyst em:rrtﬁee first surface
adj acent the hole and passing a central portion of
t he upper subassenbly through the hole; positioning a
| owersnmou c ' P
the B3l e g RERAE RS e TRy PRty AR 1AL AR kesitint
mumbets safassd fivny an elastbspos sdtendat.hi n a cent r al
portion of the | ower nount subassenbly; 15 fastening
the | ower nount subassenbly to the upper nount
subaggenb Wmetﬁﬂ&i of ﬁt@a%hﬁig a%b!ztﬂﬁe RUPRbRI flite 'hgﬁng' BR6le that
nmount subassenb he nmet hod of claim 84, wherein
eztﬁed&}bpmgh ﬂmn@urmlga%@e flomya Grstrpurfase of the mounsing plagé t a second
a fir ilient ne the first rigid
Sﬁd;ngg%l%t aV| lﬁntm atte C% nf"rr}lgtaasr??budes first and second

sur f pegtodhg m)ﬁlﬁ}ﬂ:r ﬁibuﬁp@.ﬁﬁt»s%ﬁlbliy stethe GirstishfadeadyacehitiBe hole
Iafcond surface havi ng an outer portion that i ncl udes
BEseBge an'Ey peBiprafjtheurrer aubgasemply trough the heleput er
port Qﬁtlé’ﬂﬁl% ?l&ﬁﬂtrﬁ(ﬁlnt Qlﬂfagée%l bR ng%ntdllﬁ & Udi z?cJent he hole
portion of e upper nount Ubasse hat” exten
sé thahthelventoal mertlopmftthemppevdmnm subadsemhkytls dfspgued ivtithima n@tral
t he ?Bﬁﬁr nmount as enblﬁ includes an act of
pB%@PP’ HHmVHgmﬁﬁﬂ Mt assenbly so that 25 the
fi 1 Stastedflgl the weTRIBAAE sifblabsemly ﬂoEiﬁéﬁp}ﬂ:? brdufit iﬁf)aﬂeﬁl’alf‘ and
t he groove between the first rigid nber and
f i r sfastonigdbesubfstratado ﬁmmﬁmomtanmssmlﬂhe rret hod of
cl ai m 85, wherein the | ower nmount assenbly conprises a
second rigid menber and a second resilient nmenber, the
secoBsl ri FhelmFHBdT chiavigagwhereinth® osher ittt sdlﬁbsiéﬂ@‘éy comprises

first and second surfaces di sposed on opposite sides

a dstigid meaper ander iystrspidientymerabas, the firyi gisxd membenhaving a body

SRR 3% DBL AL SR Bt g 0B LV Y o

swiiice hapiap bin ontet pation xhat idtdudes agrddve dfspnterdaidj qooritta pefimeter of

S ISLICe 3 c A goue, ) Shosed ad B R TR moun

s%lifﬁée?ﬂtﬂ’ﬁ'tﬁ‘ﬂ ckf3Rdd RUBhEOHB pRESE Wleeir el d4HESpRRioARIg the

upper mount assembly includes an act of positioning the upper mount assembly so that

the first resilient member fits at least partially within the groove between the first rigid

member and the first surface of the mounting plate.

86.  The method of claim 85, wherein the lower mount assembly comprises a
second rigid member and a second resilient member, the second rigid member having a
body that includes first and second surfaces disposed on opposite sides of the body, the

second surface having a central portion forming the central portion of the lower mount
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positioning the | ower nount assenbly so that the

second resilient nenber fits at least 5 partially
wowanion4ihe groove between the second rigi d nePOBRUSZNNS026979

t he second surface of the nounting plate. 87. The

met hod of claim 86, wherein the central portion of the

second surface of the first rigid nenber includes an

internally threaded hole; 104yherein the body of the

second rigid nenber includes a through hol e that

t ends .th h th dy, of th d, rigid menh
By Provi PatiSR 4B HirPen R RECRaHE A pBT PEfens
glodCe aRpENRE adjdtdnta Perimbtir Whare®uter hbRioacandof fasteni ng
the | ower nount subassenbly to the upper nopunt

subawberieis the petalf pagiforiag shedpwermennigssambly inctudgp py act of
N Gage £ fast
PG 000y ) RGP ol By f b e

patially withintthe gioovebetalebiy thetsbeanddiid hehdet and the seond sadface of
portion of the second surface of the first rigid

t ing glate. The met hod of clai m 87, wherein the
internally threaded hole in the <central portion of

the second surface of the first rigid nmenber extends

t hr o8gh t The methpd ofOlagh 86hehéremnghe céngriabipertioh ef theseddnd surface

Lrst surface; an ereip the act. aof fastening the
ok Stv el FEPrEREiE bl S BERRe@IS ™ Thel des an
act @heRastht BEd PO tBY k&bha kg mbhmBadaeuddiankraizhdole that
second fastener through the substrate and into the

extamdsrthrguply thethodn @b therse¢and rigid member from the first surface through the

central portion of the second surface; and

wherein the act of fastening the lower mount subassembly to the upper mount
subassembly includes acts of passing an externally threaded shank of a first fastener
through the through hole in the body of the second rigid member and into the internally

threaded hole in the central portion of the second surface of the first rigid member.

88.  The method of claim 87, wherein the internally threaded hole in the
central portion of the second surface of the first rigid member extends through the body
of the first rigid member to the first surface; and

wherein the act of fastening the substrate to the upper mount subassembly
includes an act of passing an externally threaded shank of a second fastener through the

substrate and into the internally threaded hole.



