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[11_*166166* -1- MODULAR SUBSTRATE GAS PANEL HAVI NG

MANI FOLD CONNECTI ONS I|N A COMMON PLANE Backgr ound6dfEB 2007

The INWﬂﬂmmmMMMWH Field of the Invention The present

i nven cted fluid distribution systens, and

nmore partigukarly to a fluid distribution systemin

whi ch connections between conponents and fluid flow

paths are forned in a comon plane. 10 2. Description
MODULAR $EBSTRA FE (G AS PANEL HAVING MANIFOIEDTCANNEGEIONS IN A

in a variety of applic@OMMON PCANS ng t he
manuf act ure of sem conduct or devi ces, the nmanufacture

of pharnmaceutical conpounds, etc. In nany of these
appl i cations, the éﬁgggﬂﬂEEMQLIhﬂﬂﬂﬂﬂﬂﬂﬂrlbutlon _
1. FRISLEM: S ndbamatical ly affect costs. For exanple, in

t he manuf acture of sem conductor devices, it is
t yphe ates¢rarinveneon isudickcted filiid tisirthution sysietas, @md eiore particularly to a

. i L ions thereof to ke housed in an ultra
iR Rl o8 mectiGsbesy i rompongntand AR flow paths are
ﬂnm@gg@yggnﬁﬁﬁMﬂQﬁ the fluids used in the manufacture of
sem conductors are toxic, highly reactive, or both,
such fluid distribution systens frequently require

2. DRUEHIB F Bk RARLAEN and venting equi prent . For
C

,any rease in the size of the fluid

di Bluid bistritmﬁoﬁ YHIENR k% usel At VERBUSE applcatloREBAN udhg TiRE
gyentlon Accordlng?to one enbodi'nent of the present
manp

fuFf plomicpndyeiordsviens, A amnuRgtue otpharmaenuticarropfpounds, etc. In
man%I biindse é 11@ s dRd- sbzgg)? tlﬁylﬁj ?ﬁ]sfr h%?s%elﬁlcgﬁ' ls'ama?lcglly affect

avi ng strate I'nc es a
costs d’bxtexanplepmrthe mduﬁcsmoﬁuénﬁcmﬂnaat deviews] it isotypieal fob thR fluid

sl S BE BB e i b b BE PO S brmen, s
as a cledreRlonD 'Ftiér, Hebatisd yan§ FARCAEIS Rd ik f&tméﬂ@&ttﬁl‘@to
port to the second substrate port, and a manifold. The

Semlﬁ%zmumﬂr%jarﬁ dexig, fnﬁbiweﬂcav%myoﬁlh suchu fhdd diggibusionisysems frequently

r
o4 TR o gt 2B D e
size bf thafhuitt distribatibmsystent il advithgeoms. and a  fluid

passageway formed within the manifold body that
fluidly connects the first manifold port 30 to the

second mani fol d porﬁ mﬁgﬁgﬁypfﬁég?gnhupther i ncl udes a

channel formed in t the substrate

bodycardiag t@)otl@nmbocihmeat sftbo prbselit imehtion,a sysemcfoasimling a
distr{% {1019 of* Hm%s is prov1ded The system comprises a substrate having a substrate body

that includes a first substrate port and a second substrate port formed in a first surface and a
first fluid passageway formed within the substrate body 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 formed within the manifold body 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
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6 FEB 2007 -2 receive and position the manifold

within the channel so that the first surface of th@é FEB 2007

substrate body and the first surface of the nmanifold

body are aligned in a common plane. According to

anot her enbodi nent of the present invention, a

substrate is provided that Tdnprises a substrat e

body, a first port and a second port fornmed in a first
receyg jahd pesiten thqenm&lnbmthat the bhahnel 3) thatrtht fitdt surdace of the substrate

u stra dy and extendlng
boc{}pﬁﬁﬁﬁ% rs%quf ir ec}t“f %lﬁm?(ﬁg?’ YEﬁed’I ’l’i‘rf’e‘iﬂ’%‘n?lﬁg g st
poAt:cdrdlrtghe afeher lﬁnﬂﬂﬁhent&iﬂh@p&@@@ ﬁﬁilentlJrh% sﬁbﬁﬁ'ﬁ@is ﬁ‘r&/lded that
or med tn the first surface of the substrate bod

Com%rk%eéﬁag Tiricabaskye At PP @8t R oReandort formes! infacfitshauraanf the
subs{r% vbliy St fidi ﬂ&gtq%l?%g%ﬁ formad ﬂ?{he sﬁbs?ﬂ?efg %% aﬁlg aglélg in a first

and position wt channel "a nani
direatignitiias flshiddp dgnrteltstthé ficst poke so thefseeosid poer; ind @ﬂli'@ﬂell Th& channel is

N MO A o
diffekdnd tithn tRESSRARYAION Mk cfllnﬁief”syad‘a‘ﬁg@ ﬁﬁte%el(/? a{uﬂgosfxﬁc;ns\tmthm the

port of the manifold to the second
chanpelf manifpld bayinga manfold bady thatrihcludesaf fitshpors felvsied & @ first surface of

th flrst rface of t i f are
the iRHEAPRSY, 8 Seop TR AR oRenarbiheret o e raptial b0, and a id
pass&Ehagitlia lﬂuldlif cblhﬁtct%ftsiﬂﬁﬂﬁrst porest the ﬂmﬁd@ﬁﬁtoﬁﬁ@@coh&port of the
rovided that 15 conprises a first gas stick

maniZeld 5 dhashe 13t selagn af Merhbsratadadyaoi dhe fisbsurfacs bf wsnanifold
mq%&%ﬁ&%ﬁ%M@h%%€wpmhfowmd|nafwst

dlrec I on r | ow path that includes a first

pl Acairding toh fmdndr&mb@ﬂlngenﬁ df the prdsent ihv&itiodiar 6 phidl igMdvided that
ane, dtglg‘fr secand . gas stick has

compyRel R g doF 5 BaTIFne Gon i S oDl S E st 26 sok has afir
flow padsfoaniéd il d HirsPairedtion! theiidt flodepdth bt 1r{éhfd%§5 'ﬁ?ﬁ tplﬁrgﬁty of ports

second flow path that includes a second plura
aligngd in téleeﬁrsstgh@atl@mandw@nge@ oralcainmen plape, mdahesbcbnd gm:lstich has a

seco{é’cgg%\%% Bor ﬁle{‘or% dltl(F dlreic?1 én sy 3%%1%1%)%%@61 \Qn &paﬂ&dlrectlon the
secombflow lpath"tgalf ihcludésya soonepluedlity 6f S dPighéd B the B&ohil HﬁE(glon and

formgﬁli {rht%{: ﬁ@%mqnéﬁgriﬂt Sl};lgrﬂrf;{;g%p;% }Sutlsstg r?ﬁaq%}«sé&nc} mrtsafo;n?gdem the
comiflbA Blahé, CiHc»: ﬁ?s‘ﬂ oft tP)%m Sfﬁﬁ(??‘éﬂﬂ&rc{edqg 899 P{)Jllrt gr %e%rs%plw& Jity.of ports of

connected e secon

the fio§t gak aléiemdmdignqhmththecﬁrsapidraaﬂty @ff}ﬁﬂts\m tie ﬁﬂ@ﬁdlﬁ&@i@ﬂ Chnd the
di rection,

secoftLsF {a%lhé AR AR eted S0 BTt (06 Seqong pblrr@lgtgrq)f ports of the second
gas sticlv et d1Qhed ifkBRE E&Jogd 'pﬁmﬂ(t?\’)f g&% mFHé? dBRA EH‘L&IO'IIS

adapted to be received in a substrate av ng
subetording tharphareabodiment o€ thefriressnt ingerdicnes Uradlfold is provided.

T SRS 4oL SN BB P 58l gt s

and sbmndmﬂbwrdldﬂpm'tst fdﬂ‘mﬁdl b4 figst Surledwf 8RGuB LB a'fﬁ‘st%ubstrate fluid
first direction that fluidly connects the first and

Passaggwah fPraye syithie dhegybsteate oy anderianding inerfiretdliteqtiomthat fluidly
conndt§ fife W AnBSEcdHd sub§rate ports, and a channel formed in the first surface of the

substrate body that extends in a second direction. The manifold comprises 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



30 substrate body that extends in a second direction.
The manifold conprises a nmanifold body, at | east
first manifold port fornmed in a first surface of t£§%E82m7
mani fol d body,. a second manifold port forned in a
second surface of the manifold body that is transverse
to the first surface of 2 6_FEB_2007 - 2a the
nanlfold body, and a mani f ol I'ui d passageway for med
lggn the mani fold body and extending in the second
the gepigeld bofy.oRa manifold fluiknaseageway fiemed Wigss theananifald Body and

€Xte S! 1rec a dC 11ne f | J
B3 2251 40y SR TBLE B0 RS it o o e

secqndsmamﬁol'(bpbm Thé manifble boliaindimeasiohéPio BehBedildddnd positioned within
th ﬂﬁ ce substrate body and the first surface of
€ ¢ Huﬂ?aé |ﬂE;F rShy Cspéﬂmweﬁ@@e berysandgherfirst pirfave of thegmanifold
bodf B8 QR ARG BRhe12. PCT/US2003/ 026979 -3
Accordi ng to anot her aspect of the present invention,
a nmounting assenbly is provided. According to one
enbodi nent, the nounting assenbly conprises first and
second nmenbers and a first fastener. The first nenber
has a body including a first surface facing a first
di rection and a second surface facing a second
direction opposite to the first direction on 5
opposi ng surfaces of the body of the first nenber. The
second surface has an outer portion that includes a
groove di sposed adj acent a perinmeter of the outer
portion and a central portion that extends fromthe
outer portion in the second direction. The second
menber has a body including a first surface facing
the first direction and a second surface facing the
second direction opposite to the first direction on
opposi ng surfaces of the body of the second nenber. 10
The second. surface has a central portion and an outer
portion that extends fromthe central portion and
i ncl udes a groove di sposed adj acent a perineter of the
outer portion. The body of the second nmenber further
i ncludes a through hole that extends through the body
fromthe first surface though the central portion of
" the second surface. The first fastener has a threaded
shank that is dinmensioned to be received within the
t hrough hole in the body of the second 15 nenber and
engage the central portion of the second surface of
the body first nenber. According to another
enbodi ment, a nounting assenbly for nounting a fluid
di stribution substrate to a plate having a first
surface and a second surface parallel to the first
surface is provided. The nmounting assenbly conprises
first and second nounting nenbers and first and
second fasteners. The first nmounting nmenber is
di sposed adj acent the first 20 surface of the plate
and has an internally threaded through hole. The first
fastener has an
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: externalfy t hreaded shank to engage the internal % FEB 2007
gagg et hrough hole inthe first nmounting QL 03/026979
3 rlgld ?ﬁﬁ |

'y attach the substrate to the first
nenber -The second nounting nenber is disposed
adj acent the second surface of the plate and al so has
‘a through hole. The second fastener has an externally
threaded shank to engage the internally threaded

hr h.hole 25 in the first nounting menber and
Eﬂ g fo.Anether asrealqf the RreiARt InYentinmnp BYouRtng assentbly istprovided.

Acéﬂiﬁiﬂé 'td"&ler@?lm'imen-[hlﬁe HBUH&AT%EQ 21203? §n§é§ e g{nd second members

conpri ses neans for. ther rati ona
and asistfaptanert Abe ‘flmfﬁ smmmheeh&srachndw hlfplqnilag e firsheurfacel Ifda:glgtzidirst

tion,
air B30 U513 SRBEF Bl DS BEG0 gfAEDSBe & GELARSShon o
oppusing stiffies efihe Ibdﬂy bithe B rich® eNOTHY JeBéhd¥uith & Hak Qﬁrbﬁer portion
flrséﬁfurface 30 of .the nounting plate to a second

thagplpdise gpovaflisnaserhidisrgnis Renendter of thequirs@ortipnandre censul portion
thaC&eHdl ﬁ%ﬁl tRE biteP orﬂ?ﬁ b the EECB?% 8ife gHe thg?éé?{%d member has a body

subassenbly on t I rst surface adjacen

inchidingfiret sutface facing thd firstoditecton mfd a feeontppefacsfabiag siensbéond

a0 B DS Bup B 5 of Besond mmber

‘Thesdoarissnnfate/haar tlteh&almﬁﬁﬁnfﬁ ldhfoﬁ{éep&dlbﬂ@fyﬂ&xt%tnﬁ o8 e Schtral
hat entra rtiopn of the upper noun
| P°‘£‘ %&‘t‘@ﬁ‘ﬂﬁ?ﬁ 3 gogys ‘%6&0@?9 Hacentp perisesierof themutar pertions The body of

thelsb®dnl SWRberRiHher ineHBESSRARIY hofe?rgz& %?{egg%%@&ngﬁ{od)é fram the first

nount subassenbly to the upper
surfage thepginthe chriral wbgionaf tretsecandeurfapgee (Thedinstfastener has a threaded

f Descr W, n
oS BEB SR 8 L BRBEC L it RS o
membm wd eh@gehhae ckmiral prgtion ofﬂhﬁ:h&lclbﬁkﬁmrfa@agf BE bo®efidsymember.
d ti nent  t is illystrated in various
I © fcggc? ng goragﬁ L Embg meBtya mounpine 3ss5¢mbly |for mepnting a fluid
dlsﬁibﬁﬁﬁﬁﬁfbs@afte £d Aplatedhavin@la, fﬁéf%{lbfa&oaﬂﬁ QEQ%d@ﬁéfadggarallel to the first
| abel ed in every to draw ng raw ngs

surfage 1§ pEpvided, | g rapunging mspmblm O;t)mmb@st firshandzeaind aummnng mgmbers
el tion
and s sCoTR thidke, e S Ao BRE Bleriog? S ShinE afefiny gt
surfaicg of the pbtqaarxdrhas sn secxhaltymfeammmmfgh holeo Mhk irst Gfstehérehas an
extgn d dl ﬁ?cg n@g n{}?rgavyotﬁ- Oﬁgd 8 Ith% 11? th?é ﬁlrgt mountmg ‘
meﬂibSrt dnid bi,gﬁdl? ﬁttmrtﬁé suﬂfstrﬁb fb thé ﬁi‘s@hﬁﬁ:ﬁﬁn@ﬁ‘leﬁger The second mounting
e{nﬁunt rcl ockw se; is a perspective view of

& 15 fispesed jadiapens the ssﬁpnﬂeihéacecprf thf-i Rjatejand glserhasch through hole. The:
secbhdfakitheéthal¥n externally threaded shank to engage the internally threaded through hole

in the first mounting member and rigidly attach the second mounting member to the first
mounting member. The mounting assembly further comprises means for thermally and
vibrationally isolating the substrate from the plate.

According to another aspect of the present inventioh, a method of attaching a 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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approximately 45; 20 . Fig. 6is a perspectlve V|2ebw‘_.% 2007

d| stribution panel of Fi'g. | rotated :
“Iqhﬁ) ‘LM{ .approxi mately 135; Fig. 7 is difT/US2003/026979

expanded perspective view of a portion of the fluid

di stribution panel identified in Fig. 5 Fig. 8 is an
~expanded perspective view of a portion of the fluid

di stribution panel 25 i denti4ted in Fig. 6; Fig. 9is
a perspective view of a nunber of different manifolds:

- lowgpmoyptsubpsserably oh she spagnd dyefags adjaceot tho hobetsb ehat theicentral portion of

r 0 1i.s xpande
thepferrhalth LORRARR s Aoobied vediin sl Bubie PR B rioue
suhassembl}c tﬁdschmgehe/\lowl&r AoentaEPASEmBly tb e pp&SRdnt subassembly, and
P i nventio t} 11 is a cross-sectional view of the
as}e{}%‘ nlb‘i‘n%‘gﬁt&? todBEPRASH MoNpLYbassEmbY Fig. 100 Fig. 12

i s an expanded -perspective view of a one conmponent
position substrate in accordance with anot her aspect

of the present i nBrefDeseripfiof GEFhedDAivingdD 2004/ 021412
ﬁéﬁ% 8%@7 is.a.crpss-sectional .
Vi ew 0 Q? %é dgr%‘?'r'f)l S%‘ﬁ?"’%\?ﬁ?‘f‘%{(’eb 'i‘)%toi Sqalg; S"'t}‘iérawmgs‘

eackiidpntidal or sealypligiicyl @wipohent tiidt W illushiasddrih RaidRE R represented

b ﬁgordln t.o anot her enbodi nent of the present
Y RS RYPEAL her gurpesssiof clanty, Bt gyeBFoFTPOReNS Ny Bedabeled in every

dratliifpt rlhmdrgnm?gnel of Fig. 14; 5 Fig. 16 is a side

view of the fluid distribution panel of Fig. 14
r ot Bigel ISCEIP]%V‘C‘(Y@@ aflirddistokuligrepankl agcordiihgits ose embodiment of the
ve view of the fluid distribution panel of
prﬁﬂmﬁﬁrét ated counter cl ockw se by approxi-mately-
135!,=ng2 6.2 d& view afithe X disibpesispeel ofFeg M, ew of a
por')g__l'g .of the fluid di strl buti on panel 10 identified
1sjacroggisgetional yigw of o portion of thpellugd disyrigmtiongang talkap along
lmd}-Sﬁﬁthqu on panel of Fig. 14 rotated counter
cl ockwi se ba/ approxi mately 45; Fig. 20 is an expanded
perEigetisae e\/‘flewoéﬁeél%dlﬁmbntl@f pankkofiRigiildrotated by 90°
co‘q,lte}a[)émgé on panel identified in Fig. 19; 15 Fig. 21
i s an expanded perspective view of a nunmber of

di f Figr 2t a prespeétoledsew hithe finid digtributionchahél of Bigni TbtaRd clockwise by

ap r!)h'mategy §r| bution panel of Fig. 14;

- 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 eubstrates that may
be used to form the fluid distribution panel of Fig. 1;

Fig. 10 is an ekpanded 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 1s an expanded perspective view of a one component position substrate in

accordance with another aspect of the present invention:
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" Fig. 22 is an expanded perspective view of. a nunbgg ©fg- 2007
vaslshiolionaeal mani fol ds and a one conponent p03|

substrate that may be used to formthe fluid f T/U52°°3/026979

di stribution panel of Fig. 14; Fig. 23 is an expanded

perspective view of a variety of substrates in

accordance wwth 20 one aspect of the present

i nvention; Fig. 24 is an expanded perspective vi ew of

a VAL F% of rmul tl e co %Sent substrates and
substi d o FRBr e PR Ay s ene sempensnt %&bﬁﬁittnélq“mjndﬁg. 12;
theFigl 14 # aglad view Wt b B0idRASEbuGdn Sadndr acgﬂol"d%ng t+1 gn(*t%erielaﬁ)ogimem of

cross-sectional side view of a portron

‘the gresentiipygntien; panel of Fig. 14 taken along |ine 25-25

; ded f
£ 1 oefts dasdeicl Bl oo b Rt e e an
varlFlgulﬁ sarsplendew of taé fiaidf distHBubbSganbItF L4 P&Qt%h b 90

| at e according to another aspect of
°°“n{%é°rs]%ﬂ?’gf"-ﬁvenu on; Fig. 27 is a view of the fl oat| ng

MOUFiE. 518 Qpetsheddiv L QERdi ffere
rs%ect i velﬁ; ¥21n] eaeg”l)f%ﬁe g{éﬁ:ﬁs’&gy% Olnﬁ’axel 85\}: é\ %F‘ieco““ter

clog ?W‘?W@%Wdﬁéﬂt hat may be used to receive the

2007. WO

oo 1B RlanAREBIes Bt Ir a BOrsiaf of e Buishdabpsansact

'idefﬂtiﬂedihﬁigsﬂﬂ,i onis not limted in its application to

e1t9al s of onstru tjon and the arran?enent of

c on‘pgnentS 8 pg’é?[’e 'S V%9 thenduidhistkition parst of Figt 14 rtased counter

cloaldMsesﬁ)r@ipaﬂumaetyhg ocdrawi ngs. The invention is capable
t her. embodi ment’s and of being practiced or of

be| Fﬁé 2045 an expapded perspegiveariew o a paryion ofdhs Guid digtribution panel

1dcxﬂﬂfeé$§?lg0?9’ and term nol ogy used herein is for the
puhgose of ’descri ption and should not be regarded as

i HigiHgs amkxpanded wfspécrtmelwm bfa numl@@l@ipgiffétéﬂxgman%lds that may be
ving," and variations
used#?régggh%%?lélg B%“E [h‘g%ﬂﬂ { L‘bon‘pass the itens
I [ Qﬁg(ﬂZtlheni egfahédd prisgeei WSl 614 furhbie B?chdxt?t?hay\ﬁlanlﬂﬁés and a one

ditional itenms. Fig. 1 illustrates an vi

°°"1PP{]?‘H PESIEPR sYbsEate Hlab'amé be yeeddp d@mgth: ﬂurdnhstahthmnh paneltof Fig. 14;
10 mp o ri bution
ol 215 R EARAMY BB, 55 e G 3l B dcBance wit
O“eééfreéb?ﬁtbépvsmmnone or a pI urality of di f ferent

n manj. f ol d. For exanpl e, the
fl 3?%5% %‘JFJ ’g’%{"ﬁ%ﬁeﬁgﬁ IVEMEY DR YATEly 9f gnuliiple compenept substrates
and putzsmawenm that may pt used|tb forndthe fRtid til@ ﬂﬁxatdld%%%g}anel of Fig. 14;

a conmnn mani fol d, which its
fI H:l%l%); 1} B GiFBErchionabside ViewRfra nastien eftheafliifl distritsyion panel of Fig,

14 takentalord IfdeWischSHR BEL$Si NG tool. 15 Although the present
i nvention is described herein primarily with respect

t o Hi& 6 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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shoyg) andk 1 ravida gither

di stribution of gaseous fluids for sem conductor 26 CEB 2007
“;6:1%546/95& ng applications, it should be appreciated :

t M%present invention is not so |imted, PGHES2E026979

al so be used with other process fluids, such as

liquids or slurries, or wwth a conbi nati on of gasses,

liquids, or slurries. Mireover, the present invention

is not linmted to seniconductfor processing _

applications, as it 20 may al so be used in chem cal

appl i cations, pharnaceDetaied Dagwiptioat i ons, etc. :

Accayl: di . al t.hough the present jnyention is |

oot a8don is B PN i FaliRiiEle hedeiols & Cammtrptian and the
arrgugenierd @ campdtieatsrselfoith amthe fol ivaAL 8& cAA8GSor iMistidRA idl fhe drawings.
ThSEM conduct or processing applications, it should be

SIPBTON 1% 2RaRlR §f othp gagnts andvef heingpracticerber af being carried out in

rob§whfRd- Al Pads ' L L disstribution
Vel A IS Y e PlORY P Bfocy WGk 1] Rl plhbose of
desprinsionland shayld netdegegandes aplimitar [ThedapbEdntiading, Stotepriving,” or

« Ges as_ffom rocess gas s Iy (not. shown) and
el Soning | Hyolylne n dertaiogs Betsot hefsimismegablo eggrmpass the
iteraslistedphérgsficqgand equivaans thereof £O4dl AhdaftionRGHRS Syst em

orok[),o a eélgcess tool. Each of the gas sticks A-L

pr oV

FesAPIgnvIew af g uiddistaihution pangl dcerding to one embodiment
of tHé prasent AertidnO MR i By i -aad i ncludes
e Rk EOMBTHACA Bud c il 3 GBS
selggtiygly proyideiong or # phiralitp pbdiffersntprocksy flogis to 8 behman manifold. For

V&S, ifier 30, filters,.. pressure transducers, ..
exaplel % 0B koS par) i b0 Lo MRRAY Prowidormiogptiatiy of
different protdseflsids &t £ comfb® inafifsIdyWhidh fa§ S@EIF B hﬂid{(}ﬁ&obgl@@% other

an

1.0 adjacent ports in_each respective gas stic
'porb%f§§?ﬁﬁ.@‘d1ﬁ’ﬁggb§§t°gaagu‘éerlché"?Sttﬁ@r gas along the flow

t Al ' BRI mi)! he
DL RAISTS Ll b i
distgpution qfigasegps Eg\dﬁ §9ri semisgonductay peatessig dpplitdtions, pathbuidbe
app?&Matttﬁgﬁtggélé g&sv',e%%i Rot%?)ﬁi%{?pgéé}dgﬁéy %1%‘)0 elPSr6$ SO gther

gas or anothe such as a p

probags Baidh, suth asequidssorshurkéssortwitlaa carIAMEbLrCSTTEAESSs, R GIdE, Wr Jurries.

120. The second conmon nifold alsqg includes a _
M°{J‘T°U‘Ffa$1ﬁe VeSEF INYSBIPR Is nop g‘%rt fosmicopuiorproggsang appligations, as it

maj biso b¢ 03d pEHentital Qpgitalbns! Bt uBLdl SfStidaRo! QY1 dEcR@figly
or 5 nore of the process gases or the other gas to a ’

altbﬁp%l'ttgg Prasensinysptipnisdes hqreqﬁg vithefgfentéito aysystem that provides a
P ar o ar1 O ufloh b EIEP pectlle SRR Es i opid e
appgrstates) thet théprefdndinvpatidn, is potgadinpedel havi ng a reduced

s BBl efert MO disiiniShpen OO MReres Witas d adedes
PO L e LS S 8o U s o

_ EeCTresas ProANgther gas; sunboed phrgsrgas, hagnother
porfién & tﬂi;agas%&@nln dr'to X\’gfogtgssgﬂ;b? ¢ E%ﬁscif rtl%:t egaéﬁ?iglgs A-ttherovides a flow path

anIfO_ S are space eren
thayesgends trrafitsydiragtion Eram bottst toatbe in BigUub)ethdtinclides agluyality of ports

thaCQ orts of o or re substrates to a port .
QU 1P B, OS2 358 2 e S P, s
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 élong the flow path. A first common manifold 110 that includes a
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IS necessary to achieve a | eak-tight seal can be 28 FEB 2007
- Weshdeed 440 four fasteners, as opposed to siXx

fasteners2 in a conventional desi gn. These andIQ(thJ“%zpo;&/ozmw

aspects of the present invention are 15 now descri bed

in detailed with respect to the acconpanyi ng draw ngs.
- As shown in Fig. 1, the gas p%mel 100 includes a

pl urallty of gas sticks A-L, each of which are

h no specific

t th
PO iog® BoRe R TEin BTy Paih ohsaeh itBeieRmibksdo permitcither the
odEs3 Sanoth&Cgad osu
Pt gl e e bl £ s B ) Ak PR S P o s
secguhoanmemprifdd 120. Thavechml ammorembaissld aEaQ’fthQIE:s & PRirality of

d ne. co nent position
P°f%ﬁ%:f985§'ﬁ°é%§ af e ch G e e GOLPERE Als Sk ormapede one or
mofitigproasegdsasdrahe dtheogdshe Ao 46
the use of .a t hb)gatgjed : ast engr such ng&b@!;d;—ﬁ% {)fythc gas

sysga& rhecgésg edports i each fl?edioggnorsmamﬁ@dq are alygyied a{xlhym the common
plahe6fRIpdrisamttR fRIvPEdth astaoéas%n?él Iillkﬁﬁ %cﬁ:@l:c} i hlmaa§/ be btained. This

. stainless steel, [ Oy, or o
is adyantageous a5 space iscatwiprémiuihio cleanenaie cénhkaﬂnimts wiredsueh gas panels

aretﬁl%gu gﬂédamgothe@m%ﬁoﬂf%g %c%%gsa%@ Q@ypalgﬁe paicr:g %tf the flow

patlisgp MECbOtlhmnsnmfod)dsr ie eiuvél feorh @lidt oP# g&f paﬂelerthéPll tHe @fstrates and
en nost clearly in Fig. 9).

the E%BHE@? “‘Fﬁ%‘*cﬁ@ A ‘?‘éOFE?S’b‘Eﬁ'W% nddditionally, wheye a gghstrateds ued to fluidly.
coupk twalpsAs éfidie GakdoYe SubsHRE {H'a a%é}pﬁ) éﬁg xﬂngmr ofoffasteners that

. stainless steel or .other suitable materi
1S nETEREC s 'PB’g‘élen’éflgh@eﬁlmamba rghueerbto fowmfadtedetk, islﬁppogﬁﬂo six or

= 0 ifold ti 30, '
more Q?stéfégrﬂ?%%o \Véﬂ {)r?al Hgs?%n'gﬁ]xeg% grqu?kg%és%et%gséfzhetmgsent invention are

are orne
nowggscritesiddn gesailddomish resyech B0 aduoiripaihgedwim@et her in a

con e or er to for non_mani fol ds 110,
RMEREFischfe paRdHEnel P iadlvare s a@lyrlityiofgassticksn-Li werh of
whxclo mommtedswb&brhaioﬂ bé&: . /ﬁﬁﬁﬁgﬁﬁo E];E%l e O?Lgﬁ'ﬁh% %? f@h\l'aélgn is

- receji.ves a mani fol d portion (e.qg.,
lustpated in the drasings, the gps sn@ksu@aycbqruomdetotthw@mn@u lfasElE(Bby any of a
nﬁQ@Xf A0 ER 8979 rov %cﬁ
w ewgas (provi de vlﬁgg é:‘}oé% %/c (\"bb?l?fg 115’\7\? of the gas
stic t iacludesipeantei cpmpgaent posigin sdﬁsmhe 6@fmd ¥ oQddehponent position
eives a manifold

bR PR e HSRhERL TR Fom bt s 10 gubicnly Wik eepe ! spreaded

fastmw,tsuctsmemdna)onxr ®atklef e SEHERIRS @@Jtﬂo% rybi?:éﬁ ik')o?m&?mna block
each of the %as sticks A-L and f’

of S{?gﬂﬁé steglsuchyas 316 stainless stesl pagallqyooraanrhmtermlvrsumt@b‘le ﬁﬁ use with
the fnterldB®f1GIAS PachloP %f‘és%b%té%@t as%sch % JB (s?eeﬁ Hg)sb%llgarl yin

the illustrated enbodi nent, e por
FiggrPoltled & I3gangd k) dmnt llsstfTocdﬂbdrebytoaeand:raqiolrﬁQh oIfa manifold 20, 25, 30,

nal d_f subtratesthat are
7. 0L B GRATREL LB O ek B S Sumonnbl 25, 5, a0
alsohmlealiy fonm]rmn ah eldnfited BIbEN mﬁnlb& stdePor GifkrishiftfoYe mhdrial, and
as stick A-L is connected to a process gas
comgﬁg |t§}gﬁ§}§ﬁ gf’f?’ﬂaﬁ@"s'@ntfﬁ%fd%l 101 H29. sEarenauple ovhdre theasanifold
portiks g, ﬁ B&is, afd ‘f()aa?& fdifled ﬁ(;HPémﬁl%&"&”éa the SOTRNE }r)rc?rﬂgns 1¥|ay be

flan ( not
butt welde together in a conventional manner to form the common manifolds 1 10, 120. Inthe

embodxment 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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shown) is typ| cally connected to the flange 50 andg @B 20[)7
a conduit that provides the process gas fromthe
W JW48Y4Has supply. As seen nost clearly in PPQEUUS2003/026979
the flange 50 includes a top port 51 for connection
to the process gas supply (via the conplenentary
flange) and a side port 52 that is connected to the =
top port 51 of the flange 50-&nd to an inlet port 71
of the substrate 70. 15 The process gas flows through

provide; zniueger@k; (brovided piaesRdIBVESY t§ B Flol shth dfkthe 1fé?,{)ectwe gas stick. Each
substrate 70 to an outl et

of \?’8 1"% '?‘?P"Fﬁtes“f’%‘at%sﬁpfa&@ée@fveé Ranagifpldinogtion J;(E (rﬁang@d portion 20
stidkl

" éEQ Stlon)é)ntt% lﬁtg%&sfg g\ﬁ\%,)ldélads%grggﬁ&t’ %%gg‘at Loven{&ﬁ'% ST E?he gas sticks
n?wmh ary b&n?ommcmd {paptocFS thdlalr to snotiies portioh 19O Gf thie gas

h te 7 al
oA R AT
probyqsmgaj'staﬂ&?d fonged D lrdliRpb 1§&ecm}1edu§g AR MR f@ﬁkl'exu%rates that

ed t vide a_ leak tight seal around the port
e&ﬂp‘l“ 8 gatfrﬁ N Haf lég Bd s whigh is hesein insomordtedlsy xference in its

enttrb@, substrate 70. For exanple, in the enbodi nent
depicted in Fig. 1, each of the ports formed in the
t ophks‘@ﬁ,f@é}ég@fm@k]é -ls isronnerted to aprovesd gaa supphebpe flbsge 50 that is

ST s AT BB 48, ISyt o

shown) 1s]_12p1caibdco]18§ctddl’tathe ﬂ&gadaﬁh@ﬁb 4 @nlsiE BlaV Fro@idR by lbfdcess gas
ed seal. Alternativel {e‘,alot her types of annul ar
f

frogiyff B1ocess & By ASSESLmeN Slearl i S, Ufiora 58 eclidss a op port
51 for@Brne2fidn todRlprbkess ggaguﬁﬂg N3 th@co]nﬁﬁerﬁél?ary \fﬁ?é:el) e{l(i a side port 52

herei n incorporated by reference:i err-en

thahigoprectgd éeithgitappasphr ofitht flangey50cod o guinkt por}D Ot bSthie Bubstrate 70.

Th% fe}?g?sg %§§ fiGth hxgaﬂglé ﬁn%ﬁﬂ f[u% gaggfprg[egvag gﬁe?/ glgsé geE cpc\?g}pip) in the

subsiratoig ta heon.pkeopxms& f;;med i the ap shitfideFithedubsteatd 17@9-‘;338 10,11). A
Oows

K ort. 73, he rocess gas then
we H?‘% "ﬂﬁe %’ ‘{?‘%R{Stﬁfgﬁﬁﬂﬂﬁ 8?"‘? of hownyisipesitipprdyabere the outlet
pox’t N2 asdisinlenp6rt 7Dthab8 AWB forediif thejtarﬁ surfic@bf fib %ll.\t?sh*atg%t and forms
Is also forned in the surface o

a seal B’é‘gr‘%& ubstrate A smetallic gasket oo Oﬂm:lypgl eSscalingvaember (76t shown) is

_ typhn%ﬁ? ubed 1 ?ﬁ)@ufeq léﬁﬁtghy %aﬁgrg@&{ Ehg %ﬁ%@d :7?{,3.?] gm) %e é)thei ports in

thefton sqgfggqmﬁ the subisigat® 76 Fér BadPl/in tH&tﬂB&Hﬁl@tﬁ%ﬁ%ted in Fig. 1, each of

P 979 9- substrate 70 as stick A
the phs HAREOH (B SBeackios I ShiePar o Bisfles s ot kamreip thpananitold
portiond) SncBifies Sﬁourﬁdﬁb@re @bt AHERSY, bt sBowR bh ﬁ#§ foagg qu Ii hifid 13) that
ol d portion 35 and another port or ned i

) is ageaﬁtfé:\@é' e ve g panplan Crshared sealt Mﬁn@qulhaxthqr types aﬁmlas seals, such
as thBsel d¥8cribe® isU'sf Agient I\T(h% 08157 afiPs rfﬁ.a ok Nﬁ ég& 339, which are

transverse surface of the manitold por
hapmupwr@tgﬁh}é@f@mw@n ﬂleutehenetynmyfoe IudedSNMDiﬁpréﬁha(éPy Gonfigured

po#ﬁﬂ'ﬂﬁeogugstpa?g dQl!?c% m{quorid 1%%:?1 Iﬂ,éapﬁ egpgc]) aq%gtetﬂt]eet(wo-port

valchwlm:ebd?ﬁ]ld)ws thb proseda s &t fow Burher aaslﬁg%sgast RicRosi tion
the_mani fold. __portion 35 so that one of the ports 37,

39 FOPHBE Pt Th éhet RIpcest easdhen Bgws theoughaVi-shagedranhaformed in
the $ady &f thé kg3 ste 70 (sthhﬁln(it‘i)ﬁigoﬂl(e)ﬁout ?ut?eft BBH 94 %hfp is agsr ff‘grmed in the

of the substrate 70 wit ort
top surface of the substrate 70. The substrate 70 mcludes a channel 79 that is used to receive a

portion of the common manifold 110. In the illustrated embodiment of Fi g. 1, for example, the
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also wth an inlet port 76 on the other si de of thezs FEB 2007
wael14/°2 of the substrate 70. As described in
further detail below, the channel and the manF?HPEimW“z”w
portions may each include nmeans for aligning the ports
74, 76 that are fornmed in the top surface of the
substrate 70 with one of the ports (e.g., 37, 39) in
the top surface of the mani fold portion 35. In the
illustrated enbodi nent, a three-port val ve (not

subjsirate 9 péga;cs)nck A rp@:swes adwe cpoahorv eanifiald ipSriibh 33hviAg twé ports 37, 39

7, 39 th
(Fl% Iﬂgg S ur tz!\'E: gioc?fsu ﬁce “Rﬁﬁ‘%}(&ﬁ Bo’ﬁ 13% 6‘ﬁg %O%Wcﬁoaa@tfgm ma
surfa@e bﬁtﬁe mahﬁblrd@bﬁxo?l@ SttMatas ﬁﬁr&éﬁlalsé toth@top Apfabef 1R afoﬂ%% formed in

b % plurality of fasteners are receive
t etsra{*%vg sequ olf 815 manifoitroraen 3his fhuds cornested0p andther-manifold

o Rl 995, 05851 L BARR B% 5r

comyiomminifeld U 0.y The dahnel 76 i t}feaﬁb.«ﬁfa&f ) i addpt@dtodsikios thd Snanifold
forma | eak-tight

porgf()er(;jl ?g] So {ﬁ% nr{]?g)lf \}El;z?égl}’?\ﬁ? "gBWéHff?‘Eﬁfgl thqj@g.mgqﬁ@pomon 35

is aligwediih It}mmidnYOn-?;QarIeVMI thetop Gl'ik(f&c% oI SuBSthhtd Wwﬁtﬂ Eheecﬁxﬁgt port 74 and
r a total of six fasteners required

alscggﬁfx ay gﬁ%} POB P onttbegqfherssg& of\the ¢hanpel 38 0,5 dhret @bstﬂ'dtmm As described

m ftf.uggéer?ﬁgp %\(Ia\{ot%p ﬁie‘é:ﬁ%’g%ﬂa:ﬁﬁ?ﬁ glts‘ahgﬁ]d%oﬁ s oty ﬁegur‘ l(,h%fa gens for
aligningthe parts H, 26 thebdre fq:re@d setie topsufuge bhthe Bﬁbitﬁtem wittfone of the

portle sl B0 e RGifthts of o Pendodaaiond. i co- port

val Mehepﬂnmdté‘d manﬁerﬁsl 4 thidle- JoRSy d e RES A sl Bed) @E%E&r above

as a gas, that is 25 conducte
: po‘%gsr‘%r?ﬂa gﬁﬁ‘hﬂ’ﬁ"é\’t& %Ota&d gae pf the paesi3 by394an theshp plaﬂlce of the

mafifd péttiof 95 AfF fabifed! 1D he dul Plst e RO B% } %lﬂyfyg?a(s lrjlfk:)rgt_rr gshown)

70 to an outlet port 78 of the su
Theplyralifypfifpsienets| are repeivedsio bordsoul theetop surfdve of tHeatibgd@ret 700fhat

t .sh f
oI e R i AT A et 0
substrade 0. okl vimtagedustywayly dburcfastentid @ivo PAEACHSdd Jﬂﬁhe H?Aﬁﬁel 79) are

, ont er the process gas or- t he ot her
neegﬁm ‘ialﬂt t sﬁslr‘t’lt'}!s‘i’e YpIveehepas in gonvsatiennd designs, traditionally

twopl@ﬁéﬂdr@zﬁe seiuitd fir adhort] i arfaﬁﬁoff 41)9 &HE}E E&JJggﬁ tozacgleve a leak-

bridges the substrate 70 and the stra

tight ses! Wb Phrogprizo G Gastenes rPeiyedSR0oa] S2667 e chaMhel®), together with
_ t and .1 t he one c one
» SRS Shih] LA Wimed B, SRR OHRRHS Y.

the substrate land thegrott 36 2r 89 inmbe top’lsdrfaee bﬂﬂe ﬁﬂhffaﬁ%oﬁﬁont A3€ The three-port

ubstrate are connect a V-shaped
vl pASTRGRIR " © }&E’ef?‘té“a%’f”%ﬁ gyyragot ?’ﬁh%Psp?“éh & a@psgetgm that s
conbﬁtftﬁﬁby e ComMothnifbld 110§ B@Bro% tefi gg% \pgl?éd%ﬁ cﬁ’mglt dbﬂltle%tmg the

to sealingly fasten the outle
mlef P@%ﬂ@%@ﬁﬁlﬂhﬂr@@ 70 toan pilet pore 78 phihe setistrafe meee F)g 1 1). In the

111u§tHa|?§it Jn%o%u‘ﬁgrt tg@tﬁ%e? Pm bF 9;11%55690\9 tcoxgﬁ)lllg-? r)[oﬂ gﬁown) ﬁluuri]l?l

that i s use ecelve a por
connected to the outlet port 78 in the substrate 70 and provides, by way of an outlet port of the

mass flow controller, either 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

substraie 60.
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common mani fold 120. In the il I ustrated enbodi nent of
for exarrpl e, the substrate 60 of gas sti 218 REB 2007
W%g@f‘/\?@é 1% one position manifold portion 20 hpET/g083/026979
port 22 (Fig. 9) fornmed in a top surface of the
mani fold portion 20 and a pair of ports 21, 23 forned
i n opposing surfaces of to the manifold portion 20
that are transverse to the t-opsurface. One of the
ports 21, 23 formed in the transverse surfaces of the

rranAﬁ bbsﬂ 11}Mstx'aleﬁrh B s 112 dnliuB dﬂhx 099 E&ﬁ?&n‘%ﬁtﬂ;ﬁ EB%H gﬁk}}f“rgte 60 includes
an Q (il Qortl on g mani fol d port
rﬁ #RY t6 jagd ap GF@‘W’Oﬁé ferseddn twomyrf@k of theanbstrarei (i)ahzd are

of th
corg{éftgc?( gy]% VLE}QJPE&' sétisgggte % egpg%ato&g‘ bB'ber %%de @-% a%gr tlwg%ores are formed

in the Eﬂpcﬁuyfamfrtb@slwtrate 68 tecszalingly fi&&ntthabutle? pérlt of HE Ynass flow
rocess tool or anot her 15

h
corﬁ%ﬂ?ﬂ%ﬂﬁ Pgﬂ%er&g’g E?Férla?rﬁo The channel 69 in the

sub’flhersiibetrﬁ960 slsasunidesla by
corg@rtl on. 20 so that . the OPPQ'?? gt?rsr%gb%ltgﬁ{lﬁ&g?gomon of the

PP Bregifold 1205 dmihg ﬂlhﬁtrﬁthé embmhmnpbmg bffortdmnplephe substrate 60
of ﬁd%fx@l@ﬂ r&eiveld 8 ond ggs?ﬁ(k\s%gmg% 18n EH%\?}% lﬁgfm 22%31 9) formed in a

of the substrate
toptsetfeng,of themanifioid pettioss 20 amila pAie oNports 2, 93 RPME ﬂlrbpggmfé%yurfaces of

the?ﬁaﬁﬁfoid}% lljéjnﬁ%dgt% tﬂasrf: hgr;stvgtlﬁ!c &lﬁ"? gwrbgﬁagéj t!mr?esqtpng ];Q{tSélﬁZﬁ formed
in tm trhnslvlérSC Rafdce28t thefaRithld Eo&i'aﬁ 2fo%’ﬂui%§f n%ctegfto E&ﬁher manifold

foldaﬁgéllon 20. Int | ustr at
po'f‘% SorPanigld gorigg A0 in Figsirthatdsi fluidly eomsedted) b dvagbbvtier manifold

r6Ks, d
rorond it % AGERL by 8 00, 1 sl v 212
fluidly qopeectestiotarcanduicgD thyt 1aﬂpidw adnintytedio didst £RBEEs {dd0lor another

rﬁ@r?%‘ ality of fasteners are 25 received in
po zfthz?ﬁs t‘c‘{cé[pn surface of the substrate 60, that

i ncThmtéxanmetl 6D éxathie sObMEale@08s adbpebd 1
h si.de_of the cﬁanne?a 8 S ?Q%Séﬁﬁgﬁ%@dggﬁ%ﬁzosomat

the i 37 R0riIdh etk SR Abamedieiihe patomot plaeo iharupaiface of th
subbtPate S@Whhﬁé oﬁM& 0@69@15%@ Elt(b(s?Qtte &oh %de)es%ﬁ(g mtrkﬁgh%éire{all below,

ree seal

seal in er orm a
: the gbamn Qq%@débmmé@lé p@@xoa 24 malyeaammchﬂa meﬁnst tbﬁalt @ih g the outlet port

r
o o ‘52&’3‘5% e SBARL Ot e B B notiube s 82 lmahin e sop
Surégeqatben@urfbidqmrtwnmrge gas, to be provi ded to the

r}}_tc{)d 120, and fromthe common nanifold to
_ ano YT ity 3 osRAst valye GobillustRte) Gpositioned above port

62 mm&m&ao Bhd frl$3RO34 o
b deae 30 ahd th oélgd rptt%lg g(%pgsuifabé gt'hg Eﬁﬁlf%'g ’pmi hémd fastened
to tﬁ StERLS 60\ by a plugality gf Ea@tpmra(r@ashqym)e [Thepiuedticy diltgcaﬁtﬂleamare
.nventi o manj f ol d

recég?l?ﬁ 'ggiegtén &k é{ghﬁ.g%ﬁ&é@gé sub Strafg 6Q,( tgatémq.l.\qieélat least opgbore, and
pretsrebly twodtoneioen eadtmsidefof ki ch@xd}é] 69 @i the Sulfsath@®d. ThHE ?ameﬂ&s received
on &LBYAL Fﬁ" Lock C i ncl udes at | east one port

‘fg“ of frea 1 meg ! r“fé’&a’ér With ¢ gaslst (nenpliawnd obestisr ssalihganember

forrh edsik freeseflQiionk @ 62Nn%h
pody nat ot rngnsd\}%?tse n .esédﬁgt?éf@6@£ncftngp5@5‘i frohd 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 mamfold 120, and from the common

manifold to another portion 90 of the system.
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to the top surface of the manlfol d body. Further, éga% 2007

waf 200)e19@ni f ol d portions includes neans for
the port or ports fornmed in the top surface o]?é-lt/ﬁ 003726979

mani fol d body with one or nore ports forned in the

top surface of the substrates 60, 70. In the
iIlustrated enbodi nent, eachqf. the manifold portions
i ncludes a pair of grooves forned in a transverse

Surlflgcﬁtllggtrgt& 2 HERd: o'f%@é&%lﬁ ﬁb,s%%ég zif%agqegigét ¥ q?t{ntlay be used

ransverse sur

to famula gaeinticacabiidgy, totah %nib@ﬂﬁneﬂﬂoit thE picBht SHEARHE e o ?fold
port or Fs in the substrate

th th
P°'{m“5 Zfé’h%ﬁﬁg ﬂ% a\glﬁ AP ats ngéer 19 et e@qm lycladsuangamfogrmyehat is formed
frofiah eRnpREBloLY ﬁhd’ edef u‘l’cﬁ ICs at E?Q{Vghé Rcﬁ’ls ook hg H’eadtOBJ s%'rtlace otf the

means, such as those 11
margB)Fl,ql bedytand at leastinme pUSIOORHAOACREHA LS twm&ﬂfolcﬁbd?i? ItRdt B transverse

to til%? ﬁglg:lec@g Eﬂ]elbré%mf} ic‘le {,?{B,C }P{tﬂer;\tgg@%gf;éf:rrg%lﬁqlcbporgonr%vmclhges means
for allgnmfgxhel peObE pérts f3Emédial thogp sﬁrf§derlﬂ |tlgeor§9r{1foldzgoc{y%lﬂ{eone or more

2 % cﬂo surface _of the manif
porsdprined 1 1 08 Frare af o ekpece Y, Burin dumithuataicdembodiment,cach of
the ﬁﬁﬁif&lalpgrtmgﬁ]cim;saé&?gn We\é%éﬁ?edtlpa ggs%%p §\é{5@.{ﬁ;§&e mamfold

of the mani f ol ntern
body thatars saacsd @parh en ﬂmtgﬁnwmisersaffaee(dnﬁelﬂxfer §ibeo RO hEPhf used to align

e O BB S R 5 A BB 2 S 1.

showufmrefap;brdcmd tlia0 bni35 sangléngbwanta@teﬂﬁmet,fiuﬁergs'vsm i &5 Sther
portion 25 includes only a sin

owever,
pectinBstiated ag published UrS. applicafiornt rlmmber
aligg P isine S0tk sl listiared o piblish

- US208piohod c6Re d%hch?snl‘)é‘rgh q’nc ﬁ) %Ec?rg)rr]z eri:rg:et:ﬁ Is g atlglg&f %ﬁwg&n to

to termnate the common
thoggykilled in thaeBy connecti on of adj acent nani fol d portions.

oL " t i fold port
AR 4By T BB S e
surfiacna o fiposanifpld bed;satﬂras;musofmﬁas 28, 0f foknh& I%Bbgsﬂlg%uméje)é of the
margﬁnfbd rani t {:ortlon 30|ncludestvvop
Ot AR 5‘“1515?55 the foB spptaqetpd ﬁrﬁanmﬂfﬂldjb@adﬁmml fluid
passafewdyeforréd 416n dg3ﬁac Ictitudidal aﬁﬁ%fgﬁe ﬁ%ﬂ@@bgﬁ'ﬁc%%?% tsgtﬁggoa)ﬁurfacc

ternal fluid passageway forned i
POHJdQc}ﬂ&' ¢ash of theprorts aivr?g‘l fogmé¢dsin dlie transversmiuifated. body. Each

of Mé]ﬁfoﬂpﬁ&ﬁm?’% isMm 4 gxag&% d' grtiﬂ?l?nﬁ \S/’é'lrr ! 21(131?0](1 portion 25

the mani fold are surroun

inclydes gniyersingle porv 26 forfned irethe hﬁn%ﬁs@ SGrifste oﬁhetxﬁlﬁu éfc@' $anifold
ni f.ol rt| n30 may. be used to flui -

Th
por B35 10 059 Uit Gt 0 somesp Bssram o6 b 129 formed by the

mtercom‘eeﬁtbnaf@kjﬁckhﬁﬁa:ﬁfold pétibdsow paths of a first gas
Mﬁ%ﬁpd a second_gas stick to another nmanifold
d postion; 3015 siiar de mapifoldpaition|2 id fHAt it irfudes a pair of ports

31, mmé‘d mmglﬂié %ar%qtértgé ng'aa:ré? aéé:fgﬁ lo ud e$ﬂ§ bﬁxg)h rlil(g\{' eg (rsrgaf’mfold
port@ndOan@uchag [teo pomt 33 64ffmmm dnh opbsui fa8d'SMBE MAnifdld bage Bich of the
portg 5‘? 3'3355 8(1.1 94 comemcates with an intemnal 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 gfooves

formed in each side of the manifold body. The manifold portion 30 may be used to fluidly
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5 The manifold.portion 35 is simlar to nmanifold 226i FeR 2007
‘&Qg&mi% MRy be used to term nate the comon nanif ol :
42, However, the manifold portion 35 i s POIA$2408/026979
~connect a portion of the fluid flow paths of two gas
sticks to a common mani fold 110, 120, such as, for
exanple, illustrated in Fig. 1. The manifold portions
al so include a three-positionladnifold portion 40 that
includes 10 three ports 41, 42, 43 formed . in a top
conpet m@l@‘f of the flowmafhslod alfmd)gaaﬁtd:kan@alsécoaa gapgﬁc'ﬁ 14 &nother

d f f th fold bod
ol R R 3o R rbareioid W 130e. Each  of the
Si dAnsthef lﬁmﬁ)l@bOﬂtlbﬁ 3%1&@5‘3 pg)q rolt‘rg%'& £703b [i} g ua%?op surface of

of palrs of grooves eac
‘heg'ﬂ &’&‘tb@ ang a sigle gt 3 fosarpd mﬁjtrqmsme :mnfade aﬂtjhaﬁﬁﬁifold body.

ThE ﬁlaﬁﬁ‘&lh p@f‘tlotn@% 1?9%&{ ﬁ)%ﬂarﬁﬁqéd F? BIIC{B‘%SU%?Y E‘ﬁ“% twepﬁnqaﬁéhe

to align ports o
corpgen gna@ffo]g 115 }Zé)s ovdves tismaiifold portibh 35 Rk tdP&nnect a portion of

at al t.hough a nunber of different
theafﬂ_ﬁ& ﬁ S{V %‘8? F'gnn%as q( 38 a commonmanifgiyl 190 1 2 suchomsefor example,

1llu§estedl idg therein, the present invention is not limted

to eillu itrat ed enbodi nents. For exanple, manifold

por 1 Pomanifpld pergiopsalso mclude ﬂéhrpcrpomldmmaﬂald) Pomioh @ that includes
thrédipdraee, 4 48 R&mixan w th onl

?J%g l'e port in a tnllrlél(rq(l Ssél?fs%gé/%{}rg f%@% ‘IiPéa‘Y{)a %’8!“&47 49
0‘@@@}" opposing surfacemofithe trmnifoldody that &0 pakiVeSelts ﬂﬁstef;?&ﬁﬁce Each

It should furth
;°f‘§% %{dggﬁg cggdﬁttﬁ a{"aﬁj}?’ﬂé’ﬁb‘f?“t‘ﬁ%"ﬁbﬁ‘qsélspf“gg‘h%@f%;ﬂ% ffzgrmyss formed

achfsaleauidi
on saphfsaieaurd: cetdﬁﬂ]e B @bk P tPoSA S £ {dc%x{tlf% 'égr%gog%e ports 41, 42,

da{bn'h} d|n unter-borethat is a
an Atyp t%@n theypariscaf ghg margfold pamlﬁm 40 mathi thsorERY a

-respéaleémgﬂrafgl y be used, such that standard fluid

proceSS| ng conponents may be used therewith. Moreover,
it ltshovd be anpraciated thataithahigh pourhiser ozslffefahrrmmfad Bﬁ.ons 20, 25,

t>ap f I | foI have the sane ty seal
0.2 ?ﬁ;‘{%@? T dtes‘:“obﬁ@ﬂ afesg%tavquagn fsencl beited fo ailustrated

. emp@mpntsmmr&xanplehﬁﬁmif()w Qoﬁhf(mé; B¥ingd Y Hendte %%gﬁ ad g2 top

por.t shown in Fi 10, 11,
su alci: Bﬂtﬁgﬂj 18&6&%%)!’3 ypeds Wi opb(ra(mlq: poram asirahsverse surface of the

masifsld 864y, 6f wRE &ho g&@ ﬁﬁnsdﬂﬂfbgﬁbsﬁw}, RadsD& s lgfataésg%tﬁ% wapifold body.

I a?‘{(ii 70 that may be used to a mani 1
t should, fusther e qpngngéqd the althigughfthe bmtssfuhﬁédnﬁiﬂ&: top Burfidc@ of the

maﬁ‘i?(ﬂﬂ E&Jugnﬁé}é 11182?&& ad| an{ B%Ieg%gcgg%tleqnﬁcgf tﬁglte @%glg&gq? ltoggc?ewp(}m

t hat nmen
annéih‘d CrtNPQ seal, dlfﬁﬂmrft pbd cprfiguratfongindy Qﬁ&hﬁﬂe@@&s\% such that standard
an an_al i gnment pin IS I nser é

d,
ﬂ“‘ﬂﬁ{&gses‘"&cﬂmﬁg{’?“ abs Y ‘Pﬁre‘ghﬂbd\ﬂe@owommwmred that all ports

fonpedeml thelop sarficedf tHeamamivld RIVE i & ann
B 2007 WO 2004/ 031417 PCT/H&! 20 g?"éfz‘gé% °°“€§”é§’“ as one type
°fs? mapihe used ginRe RETtpVhide EIPthe? Wpeef sdabmapte ussdamaidiNer port.
swA@;pllogm i@l u ref er abl formed froma
mat er i al {ilﬁ;:tpgglg’éj1 1|0’nglr tlz’tao%tllrﬁﬁgeq %%W‘feamywéﬁc’rb@ formed in a
sidqsyefdce ofieath ofithe clizhnels yn {he aiﬂﬁgetes 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 is inserted into

each pair of alignment grooves from above to precisely align the manifold within the channel
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shoutd occur the alignnment of the manifold porti on28 FEB 2007
Wb J004eikae channel is not disturbed. Each of the

ali gnment pins 67, 77 has a length such that Wélll]szpq?g)zww
alignment pinis 5 inserted into the grooves in the
substrate and the manifold portion, the top surface of.
the alignment pin is no higher than the top surface

of the substrate and the mantiol d portion to avoid

69, g ﬂ' gglng with the seal between the ports of the
? ¢ aHEnERHPINK T, (fel ey d?ed“qufh any suitable "mfn'pd)rb@htre preferably

forrh @B £ 8041980 BRPRVRert A tfx@?%ggss erx]rgng e%j] Moot liﬁgﬁhlé |an)hl§9kage

drawi ngs, the grooves in e Si
shouldraseut thelignsmehtafdhemanifdd phmon @1tlﬁ9the €RarfdCi nbhdétuibbE

al ns b in length than the
PR B el B A ik 87 B nedartpmth Sy qwebwetqlﬂenmerp pin is
esuedﬁxaﬁeh dd&e he Bstrat @ I
m_sl [ 1 ustrggé?j [ anI gs. 1r1 aﬁ%\h%gnirg%!:yhp @at?ttwlﬁeeetg straf)fthe
aliggmentin jsip higher thae ﬂemoapwche oétheaBbstrAg: dndtixedaiifold pertion to
v use i
2 Oﬁgﬁf&@;’aé gglr]?lnt %ﬁaa ftor ﬁnﬂ?e 5%? h(?esﬁg?t??geﬂ% T"ﬁ‘?‘@l? Apd the fluid

complonem éastensd) theesabowsl &\lthaugh npt d;hdimﬁ’ﬁﬁthe dfewihpsathe @rooves in the sides
d from bel ow-t he

of R REAN eS cn T e P DErchit o tigbe rlnmpans pins may

be lbmr orhianigtk than tiY deptNG¥ithey/ Ellayinell A& sRIP b 44K Sel@v%'thﬁzt% sitface of the
t he b@se m‘é t he channel may be t hreaded such t P

subjtrafew Hsetedhay be increnentally inserted into the

a s \Y; on. . al so
et MOSR in ! RS TR R 5 Q0 g frerr
65, { héorped insthe haseloé ﬂ'tccqbalmﬂ:i thacmay BOued tb i‘dincﬁllébﬁﬁdfrﬂﬁ)ﬁﬁpo@t@on after it
ort 5 that is forned in the
has B TRCR O B PSP b S, < Mg mam, va eperavgrivr may be
msegsd fmmprednw thedutidetisend usaiab eftRi the Afanf6ldtporidh K @rﬁ cHtannel.

: onen to be fluidly connected. In
Alteéﬂag'é’ab'n’é‘ﬁta é?’l %éﬂ“ﬁéﬁaiﬁ of, ﬂl%@%’nﬂ@ﬂnm tb@nfindrsuch that a

threB@d thé@hbt maybe ideténéifiy anot her
portion 9(r)rgac%f tlhe gas prlg%:égﬂggﬁrgcg) sy ?’3‘?{?% SeIPoVefmanifold

Portiafor eci ated 25 that the present invention |s not

li i il rt rati on.. For
o B2 S0l 17 5876 ARGt n e vop s
of tifel substtayescOnMembeihche a 1dak pogeSTRatdé fo@:ﬁé& i th® toRRALHRR of the
al t hqugh each of the substrates

reover.,
S“"%’G% 713"’?‘%1 %’eadlly%t@ﬁt SIS RERYIGE bSW‘éﬁeh §ch painipd pems topshicly@fluid
cormpofi¢re ik tb e flaidly combdiéd! € channel s may al ternatively be
praovi ded, such that various fluids may be introduced
t o 1B Hherpmbodimeatsgiescribed bersinpeach of theadomemoramanifilds 110, m)eue

fluidy cOfebted b 29']‘0 psorqt@ﬁ o Bt&lk Bas M%E:c?s%\ég E%ﬁﬁfm’l gﬁ Pg‘f‘-}lg he apprec1ated

appreci ated t hat DAl oug
that ths present ltnwentlpn list noy dimited tcathish nesrrawardonﬂgdrmﬂm o eﬁan'iiﬁé $he

[ofe) | er ch,of the gas sticks A-L has
conbl I PgaEEs bR Bhy Hou it o ot by o amothr
sup;ily mMMoeebver| BlfSough BachGF HeAB &t 60h7(§ E%e&c@d':?f%a%‘?g { smgi@

%1 021412 PCT/ US2003/ 026979 -
channe , 19 ormed therein, multiple channels may alternauvely be provided, such that

various fluids may be introduced 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



teachings of the present invention, nore than two 92g FEB 2007
conponent stations nmay be provided on a single

waQoeseEte. For exanpl e, the substrate 70 nay romajsaebe/026979
one or nore additional conponent stations adapted to
receive a filter, a pressure transducer or a pressure
regul ator, or a variety of other fluid processing
conmponents that are conventio#ally provided. Moreover,
it is not 5 required that the fluid conmponents nounted

teachinge af:ﬁheq»fesbiitan%mhsh frﬂéréShathbr&nﬁféﬂEnt'sfhu@lﬁcrha}gﬁbsprowded ona
nmyriad of different conbinations of

as_a
3‘“@%%‘%8%& EOfnfag?ﬂwée HeaubitpteciVmnay ediuie dng opmgretadditional component

- statidhd RAWER b R eRSSRRL 4 'ﬂ}ﬁ% &%sm% been TRreEh ngc,ecrgl z%t?r or a variety of
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primarily in ternms of rocessin
other flatd pro¢ésping car'ru;;b@tll,ﬁrlltsetl'xatbmelr @mlvymﬁ)r&dalprowdeds Muﬂédi/eb & is not

§ d t hat her processi ng
reqﬁ%ﬁp“gaﬁ(l%‘%t uid °8%‘R°’b§‘ Srra%‘lé“ glu ’tc‘SﬁﬁBt?fgﬁ‘F% be B parm idgach gas
stlcld,ms Hﬁm&iadd)f diffgreii @Bmbina®érz of @Eﬁﬁpgﬁer}@ﬁgy bé&ﬁ&w QidlsidnlE

can accommodate a w de ran
ﬁ?@?@f@m |3thgualy the, pregens inyertionshasigan demquqmmmﬁy in terms of

, nf i on
ﬂulﬁgllrjdﬁflﬁfrrlxg c@h@gﬁ&gg%h?g%tgggg 6815:&8‘ l? 8 I il chl‘)J‘e apBéegwted that
othes fymes of mdgmmﬂssjng)mmmmpntesualﬁ e:dfaicb atouafey copdirhts Mdartridge

mon.[ﬁ?#péo%ﬂ nrﬁa $‘f mag%é{lu %ﬁ:ﬁﬁ)@ﬁh% g?.ﬁe;rlaérlxglggé ggﬁ%ggr%q%éte a wide range

of camaieruallyldvaitsile dhdier ¥tardbrdidom éﬁggxgrs QF W‘t}tﬁﬁ eigﬁég no’oa‘?ecxﬁc

th.t hfe enbodi nent descri be
°°“én$‘b’§“°“1 o7 mouptipe BEBERITAEHE0, 7O tmﬂysbasst.AOthmtmg th@\Sl it should be
apprf?:@ﬂéf@dttﬁatﬁﬁf' B§mf>9xf df%u‘nﬁn%m%ﬁ%% %e OJ a substrate

be aligned in a comoD Grts formed in a
t 0 FF igsyt 4 gggugjf 28illggraton ﬂuxﬂﬂmtﬁlﬂltd)nm’analosrctdr@ﬂﬂg td4inother

hi
emb%ﬁ éqxr%xr afrﬁx pr eﬁ:gijt 1aven§0rtx ch‘gﬁ'ﬁgr c? %@o%@%&ﬂ%mw hbogetvﬁgn respect to

Flgs Uri3athe eafbotifigers UbBilps. au&hxbﬁgw\m Fﬁgg&{ﬁ%ﬁ |f<8-rsnl‘3§]’ g{ 4 BPSurface of a

b%{a%/ ﬁ’é‘vﬁ? recei ved. However,
su egtﬁ gﬂqdn@ 3 qemygnon pﬁmegﬁ%mrtsrﬁonge@m appl sutface nf a common
marh_'fogcﬁor portidndof bh@nfdntmddiod ?“ﬁ\f gfﬁpfgg{p oSG ' arr}%'tﬁp Fie S tes include 2

he channel and the mani
cha@wb Q@F efprmegtfin & togs surfade dftho sigistra® in Sﬂﬁcldhﬁrﬁ&ﬁcﬁﬁﬁmm%aﬂ@ be

h b
o, LB A A 2SS onerg .o

13) g2y ﬁcm@bm Horaied i@ theGHEE bf the BR&TNS] ARltha Rini®dil SBABMY, the
be provided at the base of the channe

hal es
emby ﬁa"‘i"ﬁ 8 é 4ot|hr°2‘5h ehasqrdifferentangsos formigniog dieingrs pothe substrates
and itie hbﬁf&l@?oﬁ%ﬁg afdr ngmf)l@eas?iggE Pqn WS% 22 b 0D eal?gnmem

rmrelim£ s in the top sur 1 FRPE™
posts 28 & andalignpeent bolends2reay k»erpradxdbdh at the basesof tief chhfi®@l and the base of

d h
the BAG porcl' ¢ ali et s 1R e O et porion with ome or more
portalut &km@i surfiey of & Eds@hik OMRENenRRE ﬁoﬁ@ﬁﬁa ﬁe 9:?}.58391 th@base of the
se of the manifold portion wWith
Cha‘?ﬂ?f e“é}gbfé‘F Abenaenideles heipg forped in tbmfe blakfeofdhamamlfqld aamon as shown,
t men of Fi

o M LR RA PR IBAR Al REL IR S bePpamptoRopiqn wio
the %lk@mﬁushwigs beveg foomed imtbe bdse af ga&haﬁm essi ng conponent,

fix the al fo
i BirEnctBeiash s Sdiobs Siige nkiidcre Eaipdiment of

Figs 1#£88 i20@t'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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WO 2004/ 021412 PCT/ US2003/ 026979 -15- 14-28 uses o5 rep 2007
witeohaihgal fasteners to fix the top surfaces -
nanifolgaportions and the substrates mﬁthihlgﬁgkﬁﬁgwﬂwm

pl ane. As described in further detail bel ow, by
~rigidly mounting the manifold portions within the
-channel of a substrate, the_&%uid path created is °
rendered substantially nore ifmune to | eaks caused by

ock or, vibration. 5_A further difference between the
14- *ﬂ% 8%‘??{“&3[)%5@% to X the top,sprfaces of ihomaniEnld P@!Ihonﬁrgisthe

subdtfat&Bwiktin & Bathmion pldg. %’r@@&‘n%@mn faft F T Rl b]efthwz %y n%?cﬁy mountin
of the conponent substrates (as mep g
the pypifold PaRtiPps within the rchanenltdf;a snbumae thetfbmapﬂb dithiet 5 rendered
to. a base of the
subﬁkﬁﬂaﬁﬂytnf@é m%Xné)t% lézikg cgus%éﬁl ?q,]cg Oﬁswmtlops used to

parti cul ar,

at tAfirthendifforence berpeaetit embcscmanem@ftwnfrt[%1 sNg P'aﬁd fhe eMfBbithent of -
) qr ts limted venent _in three orthogonal
Fighib

tf BAGIn th epbofaentof Eigsn] 4-28 each ?ﬁ}m comppnshicsabstrates (as well
as offier @bpdhents)sre FRYil éﬁtlg HRHRLES a g@ﬁﬂ&fgﬁ}%@ hdt %%:PE% gidly attached

nounting plate and base (ther tin

to ad’@?ﬁ)‘lfﬁb‘hﬁ@ek dnipartishiag gt ﬂ(mehg( rﬂwatt 1e dsedrto atmihevdnmd&a)ﬁﬂbnents toa

ol STl B By b e B e, rove
Slgmﬁmt pldlsmd(shsarcsfremgth: therhally destiupleb corhishentd 4rogBthe hﬁ)uﬂﬁ’r‘% plate

and% S%F %) in detail below Fluid distribution panel
Bt (Y Peapiting the pergponeatsite be e@@éwéyrbpmw qopledwithgut first

heatiig éd<®okng the ﬁnﬁ@l‘-‘xﬁas@@@ﬂk%@sé) Oarld @\hif& rgésrhese and

froma process gas SUE not S 0 praovi
otheziasprsts of He eprhodiment gh ngaridfzfr argnow Idescr@akm detailbebav.a

ur t he emor to
P i Wil B B 266 ARSEHECR Bk 4R HRR s ARGl Bl ks AL
eacl héapteddo rectivat peocessgis fiom @protéss ghs ipphotGRowh) ?xmt& pidvide

ttomin and i cludes a plurality o
e’“‘%‘o‘h? BoRa e ?‘bd/ ‘?’oaf‘ﬂ’i’)&r B4 suh a g gisa D ianother peftisn of the gas
systfeinujrdo mpma@ $010 EAEVSfARS gasSHeks AT, piliu&sSa G Eht.fn'tﬂt %xtends in a
pressure transducers, ressure r

lte
ﬁrs?fiﬂ%f“sﬂs@ogbtloﬂ 5 bottom ipEig. ¥4) and whldpm plaratity &pprts (t}mbhre formed
in a i 4
LOMMOh pidre. YaRbhOGhid gf' (ﬁ%ﬁc%v{cgsg ggc%hhﬁ%nblfgor éeré,a%lteas},

- each respective gas
presspie t@pﬁblperg,agesmrrggttl#temf momtupmdnbbérsf masstflonogondllers, etc. (not

1 de | [t t
sholflirt Slofld Sencd % ifieptioit on Saspnpitvge pickemg pasdne
pro%st gds&br (rie.other ga@slong thefow pitih) A tiest REfHoh n?dnﬁtﬁﬁerItlbﬁglt includes

as or_.anot her such as a purge gas t
. a plgﬁ"“g fzf}agw pagitignedsin ghe 3% Pethof 8 plusality pbthe geestivhsl(i.c., gas sticks

A-F) @it RRd el Hrogésg %as ﬁT oﬁx@xcé’;ﬂd uel g@ﬁlg@?g&ftglsb% tp%ovhcgeg by each

also includes a plurality of®ports
of the gasisticks iel2 sesbnd hemmonmapiold 2de0 e’ﬁhfhseoénd damrg@smamfold 2120 also

RIQvide one roce ases
mclg}riéS euxﬁlti ﬁo"ng 1o a{\é 1S 6{)061}188%18% nt? oeé’fi 06 Fhetr}‘g)wgpat}p 8? ?qqg pf the gas
stlckmME Iprofidd dre qgators yHthe PrdcesstasesBr Hietihes %sttrora?r@cess tool orto a

es a

furt &) qﬁf conmmon mani fold 2130 that inclu
Bffr Pﬁlc’i"t‘& £35 SN (&8 pHEsing st 61 e dethiré cmmewmfold 2130
thatGRdG &des b PAMIAP B Portd 1B bEsiRéneh tﬂ@re%gv%gﬁ)cec‘sts ggs!g fr m (Izn% of more of the

prOV|de thosewgrocess gases or co naticon
gas @%@‘é@ L gndiprorvisiedhase prasess gasesfon combinatpor dfi pmscesxf gatshﬁo @3SBocess

toolof FhrfT E&tign of me P%s?’e b(gétgr arlltu?undél ol?astrate 41‘6’5 As wl]t t}]:el tlljllng

distribution panel described above with respect to Fig. 1, because the ports in each of the
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di stri bution panel described above wth respect tg 8 2007

Fig. 1, because the ports in each of the 2 6 FEB 8o£B
wOoNMHP4-021412 PCT/ US2003/ 026979 - 16- connnnpa?ﬂkgﬁ&gng

are aligned within the conmon plane of the ports

the flow path, a gas panel having a reduced helght

may be obtained. As shown in Fig. 14, the gas pane

200 includes a plurality of1 as sticks A-L. In

contrast to the f|UId di stribution panel described in

comfoutg NSRRI Sl B B O A .

Panebm’ﬁlgmedlﬁbemh@ghﬂ-ﬁlay 836btaftedt he gas sticks A-L in
ig 14 is reS|I|entIy nounted to a nounting plate 210
heomnga i d4ntha sespanebRincibdes a muraliryt ¢legas ditkaid-L. In

contxgﬁthYKeVﬂutl@dl'éﬁ‘ﬁ)Hggﬁ Fﬁr&l E%sgﬁbed%ﬁg?éqq faf] tor eo?lﬁg% fg? &5 sgicks

turn, is nounte ase (n shown
bem&dlmpdy anerigidty mbmtd@m:ar Cdjﬁdoxehtsedtb gEﬁiseQb ifriFgl. 1,4act df@he gas

. ti ate.21 forned froma piece of sheet
sickfBetatn B8P F ety FPuYid ‘ha rantapblAIe 310 RHEcipathe mounts

(desdrib@®in fhfthértitalibel e vth' respe& 6 ?% r?.(pzﬁﬁll 27@ Wcﬁ il @8R i§ mounted
further below, the nmounting plate

toa ‘??éﬁ@?o&i&%m)yf plbgETgiH StHetredR ﬁletdﬁsqmbpﬁu emlbaélenenOO‘ﬂhg 14, the

S ks.A- L
ok A B 1 LEn 8 i 4
111us@zftedam|'ﬁgﬁ lhigndi6. Aosfill bg dm‘céd in meoee tewil ifirtied be wH e mounting

E T N e WA G TC p—

of tht &y stiekd A-1l @} Bé RedtétPordddled tih 8K SfectiPe mXRHE { b? 9sdtfaliRating or
210 may 15 alternatively be made froma rigid naterlaf

coolifg gick 18serigg imrbeles SG0ses Bigi Wy forreaamele) ﬂhaﬁxtcmmnwghyhe substrates

form@r%l':}géj gzxs s\’i@k Y ﬁﬂ‘tk@? ﬁf&l’rﬂﬁi 1§olat§%g] agfstx élll:e 33 Sttm %tc 210 may
A- i ncl udes a one conmpo ent pOSI 1 on sUbstr %8

alterpatiyely he\mdea"mmpo nigidt mategaltthasis theroslly anel R, tahaar tiah thermally

I tI astened to the nmounting plate 210,
NHM$8%k hﬁﬁ &A the use of a threaded fastener, such as

anEszhl of Ithebgzls isticksaClE iatiuidie dneksinpaieas pdhifon &.@JS%Q 266and a two
callJy fornmed froma bl ock of stainless steel such

wmaépcetl BisHpsIals J0dbat arqygaientiydystensd to shermpuntingalatel 1.
typle%llgmltﬁe hsRlof Y GreledFadibifer, 'sh heﬁ%q&lge'ggio?ts %?SFth% sul;sn?tes 260,

strates 260, 270 has a annel Seen
270 i tmeally fomnedi fgzm ab@@é&mﬁ sa&)ess Statl sush 4s0¥ Iifestiaiblesy séel hasralioy, or

R b R BRI B 3P0 o8 T 270 b

chanf@l) 269 E2#8H(sexh rhde clerudy froihgs R2MRahd 23S thdPl3, forRr& thérdth to 2cteive a
s al so txflcaI“%EZS formed from an

portgh Gh FRaio I a8 ohss 20 2O 0Eiss o1 365 sesmiTapstslsnrin Bs. 21 and

t
2Bk SRS, 10 0,368 d It

formeg Iﬁ'loﬁbﬁlkﬁlowteﬁlm of rSEilrﬂcﬂS weel drotrer smaubhd ma&enalt, etd connected

s OO L BRI T, AS,PU L Gt 085 Mt B it

portidid fre fGHin2a,frodmstaidledOstediNtht FRANEHE GRH{TRE ndy! ﬂellﬁltttr »@él@éﬂl thgkther in

Fig. 14, the two conponent position substrate 270 of
a convenfional manner to form the common manifolds 2110, 2120, and 2130.

In the embodiment illustrated in Fig. 14, the two component position 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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30 each of the gas sticks A-F receives a manifold 2007
({)ortlon mani fol d portion 220 in gas stick %FEB
H’ﬁf’“?lélzused to sel ectivel y provide a purge §65US2003/026979
(provided via conduit 285 and substrate insert 435A
frompurge gas inlet 201) to the flow path of the
respective gas stick. Each of the one 2 6 FEB 2007 WO
2004/ 021412 PCT/ US2003/ 026979 ~17- conponent position
substrates 260 al so receives a manifold portion (e.g.,
comngmznt pistigpoubstares 288 alsb mewgives § imaalfold)pottis (eigS xﬁbﬁﬂ@ldt;%mon 235
mg£ ?‘Faco n outlet that is comon to each of the’
as S

86 1S UASHOIRViflag CHBMER AHUE A it ommpn ceegiofitheas sticks
A- Eth iy B QbiRLieR @S & bRi&eé%ftoJl ke t&ﬂﬁ)tﬂ& 815(’ fioRthe %\éﬁéx%r&ssmg system,

as shown in Fig. In the illustr enbo
as S%Wéld§§ 4 dds I’bﬁhe glél§§9teé embodigreny amsssagae ob ggeor mlegk gaves are

| ef
proviielict B Pt BUIBY P Florthod sl mer dao gt uiany
Commgtndrtmthcramfrmh ohadifal, 2 120gankdtRén Wik anan&tlh@h 4388856 b nft3mB outlet
ubstrate 415, and then to a gas

I
S“bsg}'ﬁ? g&n@%&%ﬁﬂw €95 gases may be received via
I nbﬁ{e‘i pﬁﬂ@ss@ﬁséﬂ%ﬁe‘r@c‘féve@'v'ta ﬂlf%ss (3 V\%x g%gnd%c\é'(ﬁ{. atd'Srovided, via

conponent position substrates 4
one cHRRRgR PesERE Avhsirates 405 Grifidy done iddudeongianes), tpothértdnen

i dl conn ted to co
om0 il ko B A KyBRARES) R 2130 e
one @@qnbiltlmsman substrategl@s ilbistrated ifpds sviEks G-I WHhlE dYPidhlD Be used to
receive gn inert, non-toxic, and/or

receitd a“ F'}seé‘c{“?’{/‘é”‘k?r Y nog=FEadiiye progewsgan hat deaguiot requiseassess to a

. purgb @asa APiHo9R, Brddess Pases MO one W@é%&@%ﬁacsfé Q,:QIQ ﬁ@vx%ed viaa

nmore of gas sticks GL are provid via a
righthanded subsirte natrb43 Ntodhe mixise indet sutstraiexdl ﬁgarldl’thc&t via another insert

35 Manbal Aot IGH YR PRI | 10 995C o

m X1 ng outl et su gas
ouln use, @0 gad stickidel 1Eeminecgalst08atpr6¢esﬁgds Supply®RAGHE Akt 203 that,

in R85 B Enanb Rl Peofoibinling. Soraas sesv i Rghe morces ges

flowg asarsﬁﬂec ort 27 F(sed R @3 FEex: and { t
271 és ee Fi % s w%% at%hlﬁtgrdfaﬂhﬁh passageway

i for exa
in thg ﬁ‘t‘béf"ﬁ'é“(l” It%%O%gse%g%@mF@ nggetwwbsfwmfeheﬁmme am. A

w f
two- gﬁ% g{ﬂ?% ?g&tg%rgfflg(ﬁ)%%{gl 'cgmﬁ)?t? Tot §h% Cﬁg(?sxt*qnﬁ{; gbove the outlet

port g¥ Hanedsan inkgt perh P Gnkhat is @hotforsied\l\mbheltcSp m&ﬂcé bOthe duikaaié®70, and

273 th
o S s 370 88 L o 9L 13 s o

shovar) d tyf,mlmsmd wﬁow&etaheﬂd”tfghﬁwaﬁirb@ﬁ@thg POrts %71"9‘7?54 gv&‘u as the
r te%(gle of seallng‘lg nmber “(not "shown) 1s

asket or ot
Othe’?gﬂﬂsda fheyfor, ‘EEPC? € SWpstratez 70 Alg in thetembodirhena depicted intig. 1,
t he t
eachRﬁ"tﬂespogtz formed 3n ﬁr%g&félgtfagé 3@&89 s%b;&[rgt% r27ﬁgr % Liﬁ th%ﬁ?rtsoé))med in

surface of the su
he nganifiold ragtions) miag mclqdezﬁ:oeateﬂ'-lbm thdn&s qdapies td fcemeslan mnbhe C-

b 270, | | h
Ky U AR 00 e B e
No. £,80M 5%, ahdUS. Phht NS. @m39dn§y%er1§9@WYtﬁ ag?r A4t v%nﬁ:gured
ed seal. Alternatively, other types nnu

PO“%'ay%SubM%%t he Rysdoldeorionpeln the d@cﬁbe@aanem 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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No. 5,803,507, and U.S. Patent No. 6,142,539 may pg Fgg 2007

used with appropriately configured, ports in the
woeubshraiz and the manifold portions. In the gi@@;ﬁl’sh@g,gz@w

enbodi nent,. the two-port 30 val ve selectively al

the process gas to flow further along the gas sti cks

A-F. Frominlet port 273, the process gas then flows

through a V-shaped channel fgrmed in the body of the

substrate 270 (shown in Fig. 23) to' an outlet port 274

op 388 A0nB P8 725 T b€ el s ragne g8 fdsaieed v

receiZ@ poiﬁhm afubsédnahen Adfifoldel LOleR the ASRNE] erdbcdithblof Fiy. 14, for
exanﬂ rec ive_a portion of the comon manifold

Gahe Pipsiriie 279 p{@e Patict reiemiss iR o Floringnifold portign 220 having
1 y.=)
S22 TS 7 SR SRR
portgls 223 fored én oppb¥ing eurfaeds ofitha rﬁan[foqufoﬁamQZOfthdt fa& transverse to

i EBELITHE 01228 815 ) e e ROFLE A2 22 porion

220 ﬂ'ﬂ@hﬁdlﬁt:oxﬂfeeteﬂ RAEEAEI 385 bl arddliter i fSIHoRtfR: (e Eh %aﬂ%fdspomon
rmed. in the transverse surfaces of

240 Wé‘rlif%? dr‘amﬁ%ﬁ} %hyich togethes formy 2 gpggiop of tierremmen m@xfgbmulot The
hand&2 : ol

o AR T LA O g o e o
222 tpramed i1 ha terf surface r@@hgmd mﬂm éomh:doﬁl]il]lﬁe oﬂﬂ‘ietop ghEuIf the substrate

270 AR SR 94 855030 R SRR LD oIS o 27

ofthblsebdmaﬁ:zgmface is ali gned in the comon plane of the

top surface of the substrate 270 with the outlet port .

27 cATiras)|te thefiveisomponent pesitipy substyge din whick theamoustig of a gas
roc8dsirlgt® el 4&4&, seh A0S é%? I %}]{
P tglthe“?\%o corrponenic' pc?3|t|von zf{l}{)g%srqg%ggfg o ot %%fponsm
a commenpianst tha §we tormpanast position substrat zzmmemaepmr afrfasimers:ms

f d to f| nmen

dxspgééﬁgg%ﬁksl&?s&]&’e olféﬁ’g challuJ d %9 {ol a%lé on within the
chanpels] 79 afithessubstratat Eacﬂ T&tmﬁe%ﬂlsﬁ%dﬁv&ﬁn b aRURIGY 2ceb9290 formed in

i spased on [_Si the _channel 279 to rigidly
a sicy Bt BF Bt SRt FORItBiston Bte- Aos /AR Pt Hassh 290 s Eoneslly
outwaRdly atddsiclia kRape Fa@hindt&Sih G Shterfdly kiste dzf \Naﬂ)% 2?113%% fncludes a shelf

mount i r_}% recess 290 forned in a si
or edgs9de The dgq 393 thetraennting mcgss 29 seflee anostop fanghe etessedge of

e 38 B AERELL Y s I USSR 70 80m n 201. 5t
manifoldl peaeen 2205 P23 f23<m40,r256dgm mnclﬁbes LG PleADARY rdcBR 295 (see
s a.stop for the bottom

Figsggh @b, 155 TR aierne Frieorn R sPets Ueoipmades af the head of the

fasteh@NB0 fodek @it thahifoftBH @ 8fairkt Bh
N fol d portion OZZO@E]Z 5, Zseggmggloéﬂgég%}gmg?g Eﬁl'glg“bsmte

270, Bcgengrd each ofithe mauntingrocestes @98 sPOB niasethan F8Qdegr@s, amidhe

| wmﬁ%%ﬂesﬁ”ﬁ%a%@? 5 MNEC paAfols PO RS Spaaion B J8E s e

alignedetheaedetsel 90,1290 foragosubstntidis doatpl@atiedle. thie @B&Mﬁbomon of
79 0 270. In general, each of the

he bst ate 2
the th?.zﬂg %gﬁ 35%1%%2 6 dimensioncd spothatethe txpsmosimartion of
the faft€ner 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 su_fﬁcient to force the manifold portion tightly within the channel 279 of the substrate
270.



10

15

20

25

30

conpl enmentary recess 295 in the manifold portiongg Feg 2007
spans |l ess than 180 degrees. Wen aligned, the

wo BO@sHer 290, 295 forma substantially conpl BERUS2003/026979
circle. The top-nost portion of the fastener 205 and
the depth of the edge 292 are di nensioned so that the
top-nost portion of the fastener 205 does not
protrude above the top surfat®-of the substrate 270
and interfere with 30 the seal. In general, a pair of
f as ﬂretlne nlsusgeted Iembadiaubnola timpp@seittvalvei( ol 1Bmstrha:d)9rs typhcadllge

pos@ ﬁv? P(ﬂ‘?ﬁ 473 zwlil %ﬁ# Etéulisoﬂa%??rg%eagé gne(ﬁorttn#g in { qme top surface of

the SURAIFS1E gbx‘ﬁon 270 an®fabteiéBio2005ubsibe 20041 QDhAdiRy of fasteners (not
PCT/ US2003/ 026979 -19 In the illustrated enbodi nent

shoyn). hrheg@lyality of fastracrs @i rergiversinrboresdn thegop pifasapf the substrate 270,
thatg%ﬁéets gn%gst @pgx&e,rzagsgtp?%f&t%ﬁ]ﬁt t?og%f weécn%@%?@e @hifhel 279 in the

ort ace O
subsmerd 2761 dl"lpiofaxtems 26ivedch é@:htsﬁhﬂﬂ theochiatuee] 3 B Sdgetlice wARQ@ gasket

b it t
(no3hapalor e aiog asraies THiTh & ASAkalor S8 AHIOBB PR 2776 i the
subdtftie Sdthépdt 252 iniRe BpRatARIST tRe/RaniFolli Badtioh 20b. U‘ﬂﬁ‘éth?ée le-port valve

| east one bore, and preferably two bores, on each
penmts enrcofcHhenths prRYGs igas eresother Bas, puhes 2 porgeas that is conducted by

;
ogetﬁﬁ{aﬁxf{)ﬁ%‘ly%db ?9ﬂ%<hb)?5dsﬁsh% S’Jor %ggr?écné &e inlet port

W th a gas
276rm tizesubstfagr 2i0eto [ag alatiétipost 298 alf ﬂmrmbg:rdtdquqwet Rig.234., In2trie

.. 1n the ubstrate. and the por 222| theto urface
iltugyfored et B FUEBPnel STt e ORFalst oy b Fomealy fuidly

conR&tél th ShedifleOporEL 18 MRIthd B sP4O 286 §ncg§\' vi@E:s 3 QJia %‘Taﬂ@ﬁtlet port of
' e

such as a purge that is conducted by

- the gpniiew semrallst, Gltgeﬂbe PrOCese St oihel edhengas 40 ga Sﬂﬁip@t‘! 261 of the one

con@{?l)@st Sif6R SRstrhi 866 Qﬁ F]' igt) SrLPH! 3557%3\2 ?oﬁtﬁblﬂepﬁ%dée? glte esubstrate 270

ate 270 to an port
and2F@sybsaae E6Qin agh ofgas stit:ies A4H.| ustrat ed enbodi nent, the

i nlet port.o owcontr | | er

by s 2B ek -y G PR el SotvES el i Ds H3F 0 whBis pom 406
(sed hig. 33)Fhloat Cordpéheatisbsion\subkifate 405 avaYhrohigtidh iRt Huid

port of the mass flow controller, either the process

pasg%ggway in; fhe Sehsate 4@550 whoudlet pert 497 Bxsmpd methe P suFfacegfdhe substrate
405-9A @\9??91@ Gilve on %?l’bgéstsfr%t n‘ﬁ;@g 'fllx(g shc?»gal) ds g@ﬁcally positioned

mass flow contr ges t Bstrate
abawvh thesaultlst paat 405260 annnletamlm 4R tgass atso tdomed\irBhe Fegr sugfase of the

| subfs{rate 8% »@nd ﬁox}nﬁleeggl ﬁ}stﬁigl%)str%tgg IV?‘gmatti%x?aggfklegcl)reé%eerype of

sealifgpRMDBI (npoﬁuotvmmag Bbatddab pravede ARek tigHtQetdArcad the ports 407, 408
internal fluid passageway I n the substrate 405 t

as Wiyl pethe gt PoftsAn theytap aurfq?epﬁ@etsabsw"f% &agh ot the portsa407 408,
mcﬁ#@sftoﬁﬂédem%ge @83urfitelo f@xe%[) tra\f@h(YSGm m‘afulagfcx céthd{ég%orc that 1s

processi ng conponent (not i's typlcall
adaptrgli tb reveyd a aatwgueCishaped lsedl,eaﬂthpoglt oth@Fypeschf annularl sesls may

Gt ats B SO R ey Vi elestibely Al e Phispeepa fno urther
alofithe gs Bﬂiﬁk@'d LC ToasketononehtRksitiol REbsthte 498 @bkd bt include a

menber (not shown) may be used to. provide a | eak
channgl{e.gs €hanng} 20 chne 96 NG pECVIRRFlY, M@R 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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as well as the other ports in the top surface of the
substrate 405. Each of the ports 407, 408, 25 and 48%cg 2007

wosomedyz t he top surface of the substrate 40? .
include a counter-bore that is adapted to re g%ézogp/oz@w

annul ar C-shaped seal, although other types of annul ar
seals may alternatively be used. The two-port valve
selectively allows the procesg gas to flow further

al ong the gas sticks G L. Theé one conponent position

not .include a channel (e.q.,
f°‘§“¢§§*nE*’?“%’sé?@gﬁﬁfigs‘%fge{éwﬁ-r Eof 68 o] Besiphei L sdnietport of a
masgflew ventmiler@®s sigaan ss tybrhlly B8 ' raji 0.
sul kO It%z orts408 isnygublg{ragi g%ggg#téoﬁgqgérguégg%&lg{}% in the

Bals PFS P‘?’H&“&%é’ﬁ( vianef R gpiel pogied treshassdtovechnirollér e process

Doy iflét gobe P Q.. 23) 1 £0 a et port
o0t a0 A e Sof i bt JaP e %) Plie mass fow
conpesii 81he 38ETSte 403-ant thrersebistiate 26TEinteath S84k 36&s 0L

t he 05.. F e f gas sticks L, the
oAU ef O o 2000 1 gse SLicks HL URe e
inciudes arainley pért 26 Chnd &%m&%&ﬁz_dz%hﬂ% ﬁt\% ﬁ%’ f58§?1é°o°§t919" es'e,f;strate 260

that he subs&gat e. 405 and provi des,
par COBFCENRY AR duemploVyshaned passhgawayt He Igasoaestiore, gbpréfrably two

bore$) ardfotheddia ik t ent position

substrate 260 t(%El%lgn%cze S%I?he%ﬂgmﬁgés%ﬁ?@giyoﬁft%me@Pﬂet port of
theypass Jew comfeolle tosthe anlet pbB26andtHesabatbsrg@t € 260 in

eac jcks .G L. As illustrated in Figs.

22 21?1%"5%@%%9 ‘gﬁl d%“‘o*‘nﬂ‘&ﬂ‘é‘%?g%{%’é‘HSi"é?ﬁ tQUBesi Yert ROrBof the
cormoen mdmfolda21201aat 2p80.t Indhdiliaseh . ,
suth ortmggon(i#w the top surface of 't he o sc{llﬁlg?tgoq{ﬁa%%’tzfﬂﬁ?xmple’ the

Srae e BiFlsy restiene éwqwmsnmnshapﬁxéid pasisag&ﬂ\ﬂ?vingﬁipgir of ports
237, e3S{FiQNe) Rehed 1:@51%;;%%&%?%&3’;{1%&@%“ %{Si%{sl 23 é'érfg 3 ;P%‘”%%G formed

. in the top surface of the su ate
In & yEpeaPfthemeni falé pogion 235 thal i tiahevermas tid OWs@ORE T Phd $oft 236

forh®d {nNBe frdHs6: f t substrate 260. The
’ S.gqut rat 59}182 eola{%lcégéeltshggl agﬁaﬂrﬁ’gf“%5tlﬁ§t"di])scmmdttg another
mapifdé pertiom(eupy thamifold bortriog 246 RIFTRN 4yM: § O ls)
othe 3 Qisoldb e i || gstrg{ed enbomglgnent of Flgg.}%%ﬁl?ec%g&yway of
& hanupld poptigns, 10, the pytlet porssRS2 of theashertgas ktivks (C2E e M@ chafine] 269 in
the bulistrte 260 isadapted id sHidAQhd hag a.pal 1 of
3PQrts 237, 2%8@( F%e' : 21) ?%pfﬁ'géjé?%géz?gﬁ" Q‘EF‘?‘%‘F&E%})OHS 237,
(& PRI X7 fmisd i therio 9BTaaeniy aligpearin tiRSBErrA6NBIEn LSt thetof surface
of th&'ébaeske o HEeRLEol rti.on 235 that is transverse
to the top ‘gﬂﬁ ace?lg%ogt%groghfsségg’tfa&f%% in the
t r dnsomrastths and emepanent fosition Bits@hte 6OQH WHH tﬁé”ﬁ]okﬁtin of a gas
progéséﬂl?&?fn %onQ%ct ed to gnother manifold portion (e. 5 ,
rani t ol a Port T JRVisa§us aspialye, orfilter isaused o fix thiedllignment of ports in
a comonetesl irie(lthe BYie WEip&ient AdsRth IR grfians, to the
disiQut] et _ports 262 of etnhg(ssot her ggtseois@i l%ﬁssa paipof fastepers 205
‘Sp8ﬁeéfrﬂﬁ*e91 retde; af the ehansel 269 ter mdiY6hours tackamiitnd béion within the
chai$ 249 sFnd & hEol rtion.235 so that one of the _
_ gor t 3@ 237, g%tp%ggéfu ﬁteth r?%?dpﬂfé’f'f CPEPRBAN Psitonsubgrate 260 is
SimugI1te thewd soraporgnepositiont SUBsHRQIITON: Pa3R Eashthy it PReived ;
Mo F':Ié e é t he substrate 260 Wlthat he soute{%t{%l%)gé??w%'fa
%‘# ﬁee 5§ &g forrgxlﬂg 1B g gidewall of the channel 269 as illustrated in Fig. 23. The
mounting recess 290 teminates 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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In contrast the one conponent posi tion substrate 6@ Frs 2007
widnhodige mounting of a gas processing conpo

devi ce, such as valve, or filter is used to fﬁéﬂbﬁﬁ&mnaﬁ9

alignment of ports in a common plane, the one

conmponent position substrate 260 uses a pair of

fasteners 205 25 di sposed on:ﬁhther side of the

channel 269 to rigidly nount Tt he mani fold portion

annel .269 of e substrate 260. In this

20%“”&”%?3“ 'Pﬁ'gf@‘ﬂ% ’88%&%‘@@1“%13 betam efthe chapngl 269pfithe substrate
26Gi Tﬂhd top-nidat ﬁd’l‘ﬁoﬂ ¥Othe %E%@ﬁilis msthé dic%'ih ét”tﬁé‘ EJ@ i) %Zeodlmensmned

as each fastener 205 is received in"a nount rec
so Yhghthe tepmestipartignf s fastene 05 Ideesatmapwmudaﬁﬁ)va:me top surface of the

' suHslr!at'é%Bﬁ Qﬁ@l%elri%ré: With t}?e?ﬁeal[ PS% \}nﬁ"x) @gg 5(%1%3&3?%“13” dubstrate 270, a

term nates 1 n-an I nterna
Palr ptlastdrss 2056hedtéd ar opmbgite S0 2R PactdGHithSEHMBE 285 1sasu?ﬂ<9£1t to force

bott om ed of, the head of the fastener 205.
_thelfé pfg‘?ﬂ ‘b&“ﬁagﬁ%ﬂwz-‘éemeté@ ofpbpsubsyrae 2665 and

26514 the ldieftePerRBoTnEHE
and 22), such t hat V\hengg‘ﬁ({ei‘?ggig lgﬁglogggggé% lgégs“ °“§& above port

263 WdhtobiaHe 2efyendghe phi (hgapbro239) hetlfea@p smface &f the iaBifold portion

(e. %%ﬁfo%o&%&gﬁ?&n@&stp S:Tc{,]tty%%eogu% g ?%(? b)b%{]ﬂ[u@iﬁct)g?tt tgﬁgt?esrs (not

he mani'f on tight Agaih
showtmanibe plzﬁigt}odf fattenesuds recaived m?ﬁ&es ihiike {opRuiBtelof the substrate 260,

f the fastener 2 and the depth_of the edg
thab P Sk oo i BTSFHLY OO0 g0 RERNSIGR AT hhante 269 n the
sub‘shﬂe R6Gt Bicfasteides #065ed\Oh edeh QHelb@ﬁle%lﬂ 1566 t&g{éﬁxe{ Hlth a gasket

face of the substrate 260 and interfere’w
(“°§ wn) aE otprsgalingamemper forma traktirep seal vinong ﬁml;mruzan én the substrate

gcate 0ppos
T T
eithiep thegproqesregayaniarothet gagistctoas a puyfd gag, roibiepiroviddato eltadifhon -

rate 260 the i]lustrated
magifcls 120, 1e BYRIE BipR Diantfl i grothe Pasionas rsypigm.
posGhs gitkgF a:lnb@ehm fckrtain @amb@nént}ﬁn SoRoh Mifh g%@?t &Eg‘ -E and H-L,
port 239) in the top surface o

&E\Jﬁt‘ggﬂrl{?wp%?%%ﬁ‘po'(‘@%ma)‘rhﬁweéIt@ “}%‘Flalfbl*\d QStSI)JUMTdSyStcm that can
acchARidARRE Wile {'zﬁf‘etﬁb’p&;ﬂ l%tl%%o PQ)}( ﬁ)?aa l%l >g%s ?nc}l( (,Io includes a two

fasteners (not 10 sho
corppanenpiositipr gulistraty 37652 one QOh'@otlcrp pesitiéraTalonikd bittrate 430, and a

Y B A TS50 SRS e 5 s

gasjat atgheinles Ql'b]slw!ataq:r&ﬁﬁs gakapilfahe pRVles Ratpréeds gys Gﬁcaﬂ internal
of the chaanel 269, together with a gaske

ﬂ“‘?r?&&aﬂﬁe“@ry’ BenSpUERar 13 fRenson thojepsirtacea sl T0. A two-
pora i@ ot diker PRIL prgée%sxhg c&ﬂﬁor&ﬂpﬁxto[ fl‘{fvn) ?s%sﬁ’iggeﬁ] bovORE butlet port

in the top surface o he mani f
27% aps-andplet Rost 378 thatisrhlss fqmed of the 1dp wrfatﬁeasf thehﬁlbpli'zﬁé: 23 and forms a

w5 OB, B B s v

shapetrhannetdoried firdthe dody Ofmersulﬁ%tel 290 (Sowhnhf FiY $888an @aﬁ t port 274
nd. G shar al n components i n conmon ?1

thafs o Formed Ming G braes of hasiboiTRIeIDs BhesubsmioETibmelodes & channel
27COBTIO 0SS rdBiVe RBoHABLER: ﬁ&:ﬁféﬁ&‘z of ! h{% ﬁu&r‘a{ed R hent of

g‘}s‘t emthat can accommobdate a w e var
Fige bhiforgrampleothe sutstipted7Amb ees, stigh & redeivek aIFwo pcdmxdﬂsarafold portion

235tmmg a pair 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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20 coeronent position substrate 270, a one conponent
‘gosml on T-slotted substrate 430, and a .left-hand&dFEB 2007
0BL44021442 | nsert 420. The two conponent posit POMUS2003/026979
substrate 270 receives a process gas at a gas inlet
271 froma process gas supply and provides that
process gas, via an internal fluid passageway, to an
outlet port 272 formed in the2xop surface of the
hsubstrate 270. A two- port valve or other fluid
c qmebk@smﬁg: SubSRRIBTOLs adiptedStd PdStioh
23g:ge 0 tI ort 25 272d?trt1d an |nﬁeﬁegﬁqﬁldﬁﬁ%ﬁwﬁthatthepon
agre H} sr'tl fe5ds eligned in theceomynon plenesafitiet top serfA2®S the substrate
270 RGkh Y SiRled |
[goTt 273 %%rﬁg;:agggng&tagtggp apithppAaTs &SSEII-‘?Y a0t e channel 279
of &b‘@ﬁﬁfat?t?dﬁnel formed in the body of the substrate 270

(shgq [ n.outl et ort 274 that is also

f or ne eerni) F ﬁ’glvf g‘b‘} élh‘l'sf g@g) ‘6ftyR'F|"’é Yopitionegraboyerpprtsidyd and 276 in
thessubsitatee2 % a2d Ghel poeti 23066 th: t6
¢ l‘lh §§F % agrt |ﬂgn of the tngﬁ?l?ﬁegfglﬁ%m}?ﬁ ;{o eéhsf% dnd fastened
° P54t b¥ apbwmliee At fastengs (Ritghowr), The fasemenspeaivedlon each

- sidé ¥bgik rcﬁﬁrﬁelzfﬁ t%%etﬂ%%éiﬁ'ﬁlg gksket glg{: s%o\\{v%g?raoéltbe\?l\’g %%I-’ttlcl:rglg@ form a

mani fol d portio arr
leak frieg sead gglomg)ﬁ)necm pALEYALON )] thel shtsaateand the psit 297 ¢ Q{értgp surface of

r f f. th fold 2
the%ﬁeﬁufo cfs)[;(ﬁ? an%i/&eft‘g ﬂl.r ea-gﬁé (\)rftla% pgwrg?sg@g gf qrﬂ)gs gc&:?gzgg; gas or another
£as2 80 as WHRR dd, 821 4 LnRCTdlh SRR QaMARA Qo id 21 16 %?£§J0v1dw by a

V- 7& n theg substrate. 270 i s _adapted to positio

Srpnel sonneciing shesinieh pori 276 imthe p@bsuatezzv tdf @ okt | port 278 of the

st DOO (8o i |l ane o
s t ope sur § ace ggf@g rrge gﬂ%?% trat a%éggl m?heg “b‘t&ﬂ’%‘t%&ﬁt"dly
corgipetedstocthe putlst pprt 278in thevbuitstrate 200 ﬁﬂ(ﬁprﬁﬁtdéd'] By M2l F af bfet port of

theHash hSwQ:Bﬁ't%]E}‘ e&]z tht-t 5rotp=rbs§ &81%] gtts bé? ersgzatz ?&ﬁt@a]qt port 431 of a one

three-port val've
corma_tmetltl fositidn ébsdmed Sabistrate2i34 (BN 287 Orhe fnasé ﬂ@w %Hll?éc;l[eﬁ)ﬁdges the

37 the t f
subSiale 27 a5 Frlived adbsie Bae g%e%li{c Fo'the substrate
270Rhther&htﬁt wkiripl ol dn¥ c8inpb At Saﬁﬁ ?ﬁﬁtig&%)m ezéq-ﬁ (§-'g§s sticks A-E

C{Ig eners recei ved on each ann
an éetgﬁse'?t' ckiFusesz (gtﬁgﬂ@poqmposhm/\'/ﬁ)slmd autblstedte 480kHa0 ¢ adapted to
recé‘iﬁ@’@iﬁ{er b @é’ffrl‘)aﬁ\dedl &g{% {A%%e& gu strz{gm t4?ﬁ 8483 6 Sgsgzﬂ?)? é]&é T(Eslotted

in-the substrate
subgfrate 439 htelumtmnfnﬂletcpqnoftlll and aﬁaﬁtletTﬂbﬂ 430 56167eA A b tdﬁ‘éu\fﬁce thereof,
gas

ei ther the process gas or another
a“dé’au%t?ié\ei 2§§] G MyRLsiqtion ¢ 5 that B?fw(speaormyt positiancavhetrate 260,

| Howavar,f thé T- s?&tb@ sibBtrdl€ 480 aNb HRudlY afta d\{ttoﬁxgﬁalt% etqligg %n}eg in the top

ting the_ inlet port 276 In e su
ﬁe f S4bSpate 43 Othat permitp eithes aleft hratded @rifpht haeieHisgbstrate insert
4202315 tomqeég@egqh st of a mass flow controller (not
shown) is ui y' connected to the outlet port 278 in

t heE D§ih€dcféh®aﬁi anidigit hmd?hﬂ&ullysfmte\/iﬂéér@ﬁﬂﬁ 229 4 di®des a pair of
er ei ther the

e s fl.ow cont
p°’mg%2égg3 é%tsﬁg’r ﬁﬁﬁi OTHIef &R 2 fppssurigeetherenf that 'qae@qrmgzd by a¥-shaped
chanm Esdngfahelkt hpfiel bh@A it uhatd §8stsHd t
| g% The mass fl ow cont rgott | er bﬁgéges,r%tt'e}rtrfgl 49 t(iFeth 94) also
inclyees apnit 441426 temeadiiag sytfbestafbesubspate mscgatshanS itakisvierse to the top

_ surface. The ports 421 426 are mtemally 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 i is fluidly connected to common manifold 2120 or 2130.
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Rat her than using a one conponent position substrat26 FEB 2007
Wbk each of gas sticks AA-E and H L, gas stick F
usegﬁ(zz%ﬂe conponent position T-slotted substPGHESHEH26979
- that is adapted to 20 receive either a |left handed or
right handed substrate insert 420, 425 (Fig. 24). The
T-slotted substrate 430 incl liges an inlet port 431 and
an outlet port 432 fornmed in top surface thereof,

| h f
o e A P STt et e on s
porT43 iatstiegrat439tah@ bova30e SdrB 223 N8k Hfﬁé séﬁkp—’s’{i%}eh&’ B30, 425 10

1cha nel 283 fornmed in the top surface o
selectipely Peavasienmg of mgre preeqst gaseeot hpurga ghsfrd)m loaa dethota of gas sticks A-

F ahd @ 1. 25 420 5
recctelf {/Ote}ggp ﬁgﬁgjljﬁ% h%shl?s‘?r L mise&%]g Efjé%‘ tP‘?"&HP the mixing
inlet avhstrate $Uib s tTiypicelly, nskret-port 21 ved2PositisHel! d8sve ‘i’aoﬁ@hﬁ £d 428 of the
sub?kﬁté é ‘ﬁ 4%3 and . 427, 428) formed in a top surface
L8740 201 PRYidRRrPesss Bsen tocithien he enixiol amleletubstrate 410 or to
the ficing ofitldt Bebsralet1 handagrangdspiaghkz fanded substrate
|ns rts 420, 425 (Fig. 24) also includes a port 421,

1g5, 2hand 22 illasteate f avmberfoftrhaniBidosdrtiase2 2025t 230, 235, 240, 255,
g t surfa The, parts 421
S0 iy KT A o e
invertignn &he manidold hmstxont 2205225, 230, P33, D8O 533, anfﬂ@lgg R to those
t t.t t
deségb%d ago&ie W Faweay tﬁj{jg i 8”‘0 gtgeeq%h u];q(l)lgiaes gag)rymfg,lgtbogg {halt gnfonned

frorh bt BlbbyateOBIOECH
o FEB 5007 WO %%{211/@ oAl ety uszoo%’%g)%‘glg%d g%g ““‘1““?es at least

6
_ onetpﬁgl%gxmfgdp LR surfaeg @fi theymanifold body. Famher,zathnof thefrianifold portions

1Mdds\48 18k gned abov ort 432 in
ne subst rat 6 igg“?% gg%vgﬁﬁ%gﬁb%r raﬁ'ﬁ‘f”%ﬁ%’ OCBP fiyyéace to connect .
witls aesher snagifpldportion. 420he Manifeld posiving 220,225 y230! 235, 080, 28§, and 265
as as fromone or nore
are gbs@{lﬁlgps:irgﬁgrstiﬂ%ﬁe g @dﬁabpae glﬁggmpqt to,brg. 9.0mdy the dififesences -
areécsbsb&dahdeﬁaﬂﬁerow 420, 425, and fromthere, to the .

‘va tel 5: substrate 410. Typically, a three-port
val‘ve P%"“‘;S“g’s‘f' i8S nelandag each et marg foldHortias 290, 2265 230, 235, 240,
2555atd52653h@uded 2€lehs? off Qnd frep Iéltglyg{ gﬁg%egelgs%% 28§ f’%@s n :g 8mveme

ei ther the mixing inlet sufg
sidergurfaceoofhs manifald, D@tlpatanzd SPbEed/a}artlfﬂﬁﬁthaxﬂaaﬁB Bah (ﬁ:@lﬁ(}ecesses is

rat r of nanifold
o5 arcane s ght b BBt 355 (o ppBRsTesshan 180
degwag) Pecfersiely, foo eéohrpm't&fo@ml in @lﬂkﬁdop SEERI G B rhhi Ry bodly a pair of
reccSl ??%ngfnt of t heh resent 10 invention. The nmanif
BOT onmel ongagh Q%E)“ ase gf the manifpkEhodawitp éhaedess of the pair
beingispaded leqii By fRS the pdAS
eing smll X tecr]] id yeach Ie rggl qu}gé?§$§aqﬁ8¥ﬁ}%%% dy?}%ﬁ%%tn ie g., mgmfold
P°“f°<9§ B8 24P+ o, drsherid ibg apxerelcnbﬂed that ffwes tpairnd fascessds eﬁy Befprovided,
[ and each includes at | eas
for éggr?gl%y{aeorslt’g a?;r?&nfga&@éeg fils osed On epch.oppgsing ﬁxgl € Surface of Hlegwfold body.

EacF!:ﬁ%‘heWS t@mmiatesfm mlnedgém%f (Alsdshﬁﬂﬂ e Searlyif FHYHCHs &d 20, each of
ast .one ort formed in a surface that is transverse

the ECSCSP?%S £ ’g‘iiF‘} QIECHS dlgstanes 1208 thaprigidlpiocksthe mamifold podion

- withptheichihne%69, D#o W‘du‘a&i‘ﬁe PEY, bh6. N¥hedbe 2863t the 3 es VU serves as a

40, 255, and 265
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 i 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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are substantially simlar to those described above 2007
Wth respect to Fig. 9, only the differences are 26 FEB
WEEH928d in detail below. As illustrated in FgES20831026979
and 22, each of the manifold portions 220, 225, 230,
235, 240, 255, and . 265 includes at |east one, -and
preferably, a pair of recesses 295 forned in a
transverse 20 side surface-0#-the manifold portion
and spaced apart from one another. Each of the
Subbtef€ 3605 370, SThOWWpWRsS Fzm@h 6EieSadtéhes b@f’ Endatﬁﬁ d%&igﬁhé FR8ss 295
than one half a circ e., spans less t
are dupgnsioagd soyhat the m-lylostm@rtloeaé mmtpndr@ﬂﬁrddesmt pmudecqbove the
f reces
top%h’xrf%d'é%?t SUBQEH E% QDJ%R@%C ?@ hne Seﬁaﬁril g%“ea] Bé)ay; 0? fasteners

is fornmed on each Side sur

ZOi/QpcdﬁemD(tppD&masée afrfatéseoftiael manifrdd E)Grtﬁ)ﬁ&ﬁ@dn 8ppésin )ﬁdes of the port
is symmetr

i syl 62 s manEoIE por o REapithindte Shansel 769,079 ohbaubstrate
2600 27@ PRS ﬁ’cﬁé@ﬁlﬁﬂ/et &4h of BWRHbsRAeS §6@f27b‘?§<§§&eascoﬂﬁ)’enﬁﬁtagr mounting

provi ded, for exanpl , one pair of recesses
recess 2% SHCTOh poxhengthe maaifeld phrios inaligried imtheibhs aftl’mxﬂmnel 269, 279,

theFaEel FRERR YTl s BRI R 0RO of  the 7 oces

nost ¢ the recesses
is Amiwmrdlhm@pretcmerdemhm skillbd &t theart, #eusd Ghstéresi2ah Yhus

.l ac t he mani f ol.d porti thin the channel 269,
des?%‘é SFrves tglﬁsg\re'né{hg i 1t2'-f)61e AORYE gBorg;fofltipf:éubstrate the port
of theﬁﬂﬁﬁola 86rtiA! MAThfuid p%&e%‘ir%odefv%es LR&hRPTERD £4H SodVe.

g head of the fastener 205 (simlar in construction
Specticpliy by fescingthe mapidold pprtiorisglidly @gainst ke hatiom (Ifhha channel 269, 279

0 e

in hESERERE 20 27030t BRRIHE Boribl Sl L RrBE B ek gt
indtviinabsybstoateso¥6 0 PE). cWarerthd maiti ®ld péRiodfnot figniz s&uFdaEn #2Qhannel
260t LA SR 28 2701 PP OR R Wepasibledir soves shord o ibration t
furttiemdompedss theegasies ¢Bequiftby a @erf@nohweeﬁaapss&ﬂmms typahily MGced -

portiagn of .the fastener 205 does not  praotrude
e D T e g D o i
verti€l lok&rh&nt \Wr bk ﬁ'lﬂﬁfo?@ﬁdmod Wit s gﬁa'nng (B2 |t anfbid portion potentlally

fasteners 205 |ocated on opposite si surtace
beipgef lpssthitknegs ﬁ@nthemhammu depth)ophizhiin gurs| weld betorhdrelepiosiice that

Shogkb!i:wﬁxléi LGl ?e{%wta? e?%)g,%g the mani fold portion tightly

anne 279 of the substrate 260,
270An0%berrddﬁ'ﬁdn®ﬂmwecenelmha:ﬁfold pértishd310;, a2 £ 938095, 2260255 and

de a C. Ienent mounti n recess 290, such
26§("ﬁ'§t RREFs g‘P %dei?@?ttt‘i’ 5ig- gss theipggserpeiof alignmentledes 282 is

the (P(fwér Rerfade ﬂ% mgxﬁﬁ)ld Botflon. A?f‘aert?ecs%§§ ﬁl%stlzc?d&{)lg WWELDD, each

forma generally circular
magifild pertign aweyhycludeomns os kiord zétgmm:nt ses282, thitlaee aoastruofed to mate

erve t
w1tgg§§@gﬁé§t€§oa§\gﬁ @gsef%$ tlﬂ é;%aaer ?éth%&agﬁg\igg 275 _
substis 26(3220. Thealimintent pifis 281anaPbE fnali€frbAdoivepindst ctaﬁlse press-fit

ui d processin s, attached thereto from above.

d
inte Bt PP oren ot G Grich Biau bR RAeraSiir Ghorel 396, 49, Bythe use of
the@g@Els th f&g)r&@ﬂtﬁﬁ’a@éerﬂeh? nﬁbﬂﬂﬂl |co&83n be Zx?ostahpalmgduced and the

substrate 260, 270, the manifol d portion serves
doveed pins ean brepurchasadristh aggurate difveensions.

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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wpabddeninot firmy secured in the channel 26979
of the substrate 260, 270, then it would be p033|
for a severe shock or vibration to further conpress
the gasket (frequently a defornmable netal seal that is
typically placed between th? fluid processing device
and the ports of the substrate and nmanifold portlon)

j f the nan f ol ort
senfilly allch i o CREETET o o BB OCL S IS By 1 should
be appretingd tha mkmﬁam ldvarg dipememaiong|280 eshith in ma'b%ﬁoh Rurface of the
xnmyf&fngOU| becone a_| eak once that 20 shock

rHofsapligngpenbping 281 eonld beipropidsd fnstead; Wrﬂethe Iabglment holes 282
bei M‘ﬁgﬁi ﬁlhﬁ‘e %Q of BledhRfel 2607572 6Eme %gbv trat%%??} Zr%é IrS élau?d also be

and those deséribed a € W
appregiafed ghat grqrssecttive op wiseertbealighnaint gins 2t adaloalhgﬁm&&&oles 282 are

f nj f ol d t As
o B 1 Yo T B o, s tht
botm;surfn@l dfdle: 086 poBiod @hlrg@g@ﬂkn Ralhafe BA€ of ﬁm%tchmngl
con tructed to nate 25 with conpl enentary al i gnment

though 2 ByrRRST 9 ﬁlféeraas@nafpldtméumaaa,ezzszm 235,240,254, and
265%@esﬁéeﬁ‘d€scgi§9d h&Zﬂ 1(51@1]@%& &g:?%;ﬁs cxfih?tsthg ﬁ%:sgﬁ anentlorrrﬁg not

from dowel pins that can
limisgdsp Gmlllmteé@rhoamtx Heorr emmplel,rmirhfmﬂ pottionstHa®ingasigfferent

I t he e dowel pins
nofter 5‘*1’2%“3 188 0030055 “:%8 e fﬂe‘w&w&t <5Fp. peth only a single
porsm b $tansversa lsirfadead mfﬁﬂarﬂftﬂ’d bdts, ofRIE twpdtes 16 opposing

ur chased accur at e di mensi ons. 30 Preferab Y,
transverss SH%’?&"-F WhEPC fi%}f’anda{c it sheulddyhes be gprrediatet tiabalthpggh the

port§ @dthied i the WPRPHEEof thE anﬁolh %g}tﬂn';% i S acﬁs%%te%fas H)] ?% 3 gounter-

mani fol d portion on eith ort
borg fhat if adaptedip reeiveah aﬂh‘daﬂ”@ﬂrﬁe(sbd qhﬁ’etent)pnrt donfighations may

i ndi vi dual substrates 260, 270. Were the nanlf0|d2%£f{32m"

it i, S0 BRI 5P O S i
| Mog:em; idlsinpt eeqiigerbthavall portsternicdG e B5asp a8 8ck Bf theena%ifgﬁ have the

sam es of he mani fold portion. It should
5336’ XreH et &’f&%‘mflaﬁ%\e tyneoh S?Péﬂaﬁé’ealﬁ?dgﬁﬁéﬁpomoﬂeb another type

ofsaﬁﬂla&%mg@hmanbdﬂgrﬁm{tom surface of the manifold
portions, alignment pins 281 could be provided

i nAsshawn i Figs t%@él%gﬁﬁ%‘t oneef dhe [RBR in theitomsupfaow o fitke substrates
260 fVOt H@ Q"I@ ?12@]c h@B&H}@Q ﬂﬁt}‘dgg? ‘EJZ)E( Cd%];ﬂutggse foﬁrﬁ?g tﬁe top surface

ould
of thqaubmﬂwaufy alleak port aﬁxsqim\gmﬁmwwnnﬁcﬁ&h @érts to which a

AR O35 20, ShOE e S SEm Btes 260,270
is dé;ﬁdtét’sas 180inghaingdldéhankelt269) mﬁ%ﬁﬁéHQha'gmt RGP UHaR e may

is inregistration with the base of the
a“eg‘ﬂ Yeabe medﬁwg%’ thahvarious flwids giay foe insroducrsrtp eadhcbf the s sticks
A- I.PQ:r Jlicﬁﬁﬁvag% orfobméra Of ﬂ%ﬁ%st?ﬁﬁg Blg) eo’v ', g ép%lﬁg ge P;P%?cnated that

been described herein, 1t°s
althpypgh a(ﬂpegﬁnponfrglﬂmtonommgsa twoport Falve, thﬁ:!é pbA valve, and a mass flow

enbo For mani f o d
con r(l>1le§J ?l% %a?l gglie &g o qlcﬁ;lf-glhg eenﬁ ﬁac‘{3 the m@qepgmf'@}tmép 11 SO
lnmltbdla Thag is wclf)ﬂﬁﬁc@iﬁ'ltﬁ b tBRAing ObLihb PR erT W eRforl! Sffe i Kb
on a single -
omponé;xt statlons may be provided on a smgle 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



10

15

20

25

- 30

port in a transverse surface of the manifold body,

Wth two ports forned in opposing transverse surﬁaEE%zm"
VY 2004214820 f ol d body. It should further be apPCBUSM03E6979
that although the ports forned in the top surface of

the manifold portions are illustrated as including a
counter 15 bore that is adapted to receive an annul ar’
C-type seal, different port -@6nfigurations my
alternatlvely be used, such that standard fluid

thapare cmnm@adp prooivedr M(ﬂ‘&)’veb at 1458 treliligddaiatithe fluid components

% not eqU|red that all ports fornmed in
m°t"|‘f8‘? 1% ‘%8# 5&‘3’581‘“’% theaAme i erch goesticlens agaymiad;of diffepént

corstﬁaénoe@ewgwoﬂ&ﬁ@ﬂm B8 rORRy bHASioRLg Seal may be used in
one port,. l e ano¥ her type of seal may be used in

an o{\p@rdlpg)tq anoQ@r apectlod e preseht xygenti&)ﬁ rathdr dn mdunfirgasibstrates

dlr%g t& él}%flg etﬁggm{)(idiﬁxgntifggﬁ g% g%—%lé S < o qahgg? ngrkl)tzf) ;%tb]]%ﬁtly mount

subplmatts 4 otlied torhSorients 1@ thei Modnfiig phite, Whichaks thef bd gﬁaached to a base.
eo@bstrate Typ |caIIy a leak port 95 is provided

P3hR8 FF’%‘&EPF“BH? hmifed povementdn firpeorthegoral dnrdctr@osspodethat
bst$atb0 id
su haet Sg%;ﬁ’ltfélgtﬁglgio}zisé %95‘ g&%l' ﬁ&jﬂlogg&ftg%/ ﬁgld %lpu log gem mayfbe easily
mtqq:qngp@ectwam feqRoing ezﬁemf: premmbxt ih efecplacemend of h@l@ in the mounting

h d h th
plaf\:/éafmg Sls ﬁ%dﬂ%ﬂ{ d‘ﬁé al@!) E &Pf C(F?y%\élggg gapstﬁg]gloé%‘tg}g plate and

basg|therklsy pefmittingthe abmpomts te ‘bb)éﬂ%&l\@f}ﬁleﬁlred OPESHIQS wftﬁ‘ @onventlonal
¢ HE gbﬁeover it should be ap&re0|ated
ec “ﬂ‘f’?&uEWt ndfetogting mauRt alse Fendess the flyid disibutien §wtem less sensitive
to sH8¢KAhd VIbrhtidre Pet PRd PardB roller

i n-each of thg g@i‘?%?g (X?E las beéﬁségg%rfﬁﬁéaﬂ?ﬁOf&w
Pregsng Hweationisy aow flepariberd rmmaujm withi mspleetdo FigsuBsd, 18/20, 23, 24, 25, 26, 27,
and@®cordance with the teachi ngs of the present _

invention, nore than two 30 conponent stations may be
pr owissbalvioim Bigs RRighd:24 whelt 6fthe varkons s@sﬁrﬂﬂa!; 260, he, 405, 410, 415,

A SR OB P B ARt Daiee 301 Babmogbeused to

resiﬂlbhtl Erhourt theB¥uBstatd 19 the @Bﬁﬁ*ﬂfgeﬂlatg Ql@ ]E’Jcﬁ%? HeSe mountmg apertures
egul ator, or a variety of other ui d processing

263Cr(§ Yis&fheeaded dastengr 31 3uchgs a@oﬁkph(b@m4 Each of the mounting apertures

' 2633@@9@%9&3/e@ge(sﬁ%%onstﬁx@tetdn@}ec@{vg ﬂ?e%\ftg%t(irﬁ ower eﬁge ?ﬁ tm: Bead of the

provi ded. Mot eover, 1t urre
fast@wééﬁ and wrge ths substrhtet towaatxhe n‘fouhh@ S 21 0 GrigS28)as thaFastener is

d of different
b e R R ——
31546 engagbd gith thedfatilg inoBBIBI0! thefof-MBstoR7ANE merk\é&l%ﬁér A below the
rather _than nmounting substrates 5 directly to a base,

top spdacs o JisisHissatcops sioya in Fig. 26. The ¢deeeef the hovatingipate are bent

nd ot her
sucmge%ﬂtfﬁoﬁ?ﬁgh%bﬁﬁn%hw H{E%ﬁ% rl%]ycomgﬂerg%arc mounted

is e}gvptgé fremh thebase bmwhich tikhplate lioattacha), andhotvn e Fig. 5.
th ;Tﬁeetgreg Sfidrefg%%nser 5 ESH{? Q%:c%?v& [1)15) 2:&%%@' mtgjlfpg g@(ﬁ Iﬁ%}r}gh 1s best r1]llustrated

in Fyge. 26 amb20f Ad showh] the dlodiigd bt 300 Thchdigs HIMUPPRY pRSsure ring 351, a

i, nterconnected wi thout requiring extrene.

easi |
‘OWSP Bréf’%/*redwa 4 tweb?%lewgmeswnmr&sers 352 B3, nnd athireagied 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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lo plate. The floating nount also thermally decoup SFER 2007
woosppeenbs from the nounting plate and base,PCLIp@Sr 5%26979

permtting the conmponents to be effectively heat e(% or

cooled with conventional techniques. Further, the

floating nmount also renders the fluid distribution

system |l ess sensitive to shgek and vibration, yet

provi des significant pull and shear strength. This

f egl ; I aventd.on i s now described -

o s i proBAER B eh Y2 35k Wy oiends OGS b 2Bty ofthe upper

pres3bre raxfg, 352 and theShankd3 568 ecotes3hOMeadBd forilén offle #3Rn&15. The
each of the variqus substrates 260, 270, 405, 410,

UPPY BIesSULg ang 33 alsqynglpdas g @nnular greayq 36} fermedin an updgrside thereof |

thataBeiYddaQSroRfal tiPeL s th t il 52
resilient on anﬁt}?ﬁt tshe su st;)efra@?g' ?@eﬁgqﬂou%ﬁ%rirﬁsdh%té‘}eé"be”ﬁ 15

gengratly fermen feom arelatomaiaTnategalapeh s nebber, Y68n, N@pieneSorBuna-N,

f 31 h Al'len . bolt. Each of
for%%é&qwgéﬁ?P’%g%agg‘??vfpggnigp@@gshgg a rggesged edgg 326

corBterlawtastedstre idg Si5Y @ d18PgdvetalgWirehlal A Wipeafd fachidel e
hg\zlaagvgglat he ast ener 315 gclnd u?ge tﬁel suk?setraté: e &P annular

ETORY P TroiarR hFigohak ecoves A tpiaidal leyer sesilichiomember 353. The
lowEBSTeQRRY rifgS3 54N 3R 6 ' 300 The

Owdept h of the edge S%és?stﬁﬂgﬁ%%h@ggtb @&H@%}‘e‘a} e exigally threaded
endpf thq threadegfgssenens $ hmay pass) alt inclydesmnnkiaBAearatdedole 360 which

z PRI | f the faste is below the top
pertly PR Renk 5t 08 et s R TR 4 e g vl refgwer presure
ringstfge Thefuppérendrinawet pregsupé Ahgs .'515_’1@351431?1%% Bénﬁmﬁwﬂg&ﬁ bar stock, or

regi qn of the mouynting plate in which the flui
_a‘tema@v%mmdgrﬁm%mﬂ%g of fsmyigg the PEPssureTivgsauan kabistd.om

t henkge ehd Whpditesillerdt Ql?enme??g%] gsfor%&fga%pﬁlg ’am?lﬁar?gl?&:)’\vnﬁ ?’Igrl1 of tﬁe

Fig. 25. _The threaded tas iIs recerv
UPPEY RAFSuFF g0l M te3een thehipphr pressuresting 331umd theetraclinting plate 210 and

' . cothe floatin u 300 i
the o7 resfinP it 358 T: G0 by Bronte {3\ mclopec pressure ring
354rbiehweed SHe lowpppressaredingaind the @sudtingPlatdRIOETIR XBtnalld Ireaded

threade%d fast ene The upper pressureé

d 30 355.
fast B 35S g IR irealed han 357 B e abperpaseure ring 351 and
tigh@miee tadiray they bppeeiiriddaiver SréRife mnk téffgehﬁr. Béahst Lﬁ@ﬂats on 8pposing

) op?osi ng sides of the shank. The ats on elther si
sidegof thrshanla}né engage thafiatgidewials ofthe bolsf299 frethenontiingplate 210,

o2 P ATIEL Bl e Flr35

A slstiatschr ofhier commomenatlis platdir abade thetupp@ipadssitokigig 358 ahB@e threaded

t s throu the center o he upper ressure ring
fastiily “32%1 ‘f%?ée"%‘%&ﬂ% agye. r‘é%“é'wé%h%tﬁ@ sl das PGV €t Sptatign of the
floatihg nfonst &R tighGning BEthe URRRIedTEESRHS B5. ITHRGEhAR 58! 6T the upper

i ncl udes _an annul ar groove 361 forned in an un erS|J%

pressuge U3 S112Rd thethreadeg dastepersayli 33 ara giseansioned i thattwhen fully
ichteRRB anh . [ r fLient menber 352 is
tlghS gen e? %ﬁ%; f@% :ihrrrgﬁie? rf%?néngﬁpjgﬁgg ? g?rse Pél) g&r?g{“é“fti AF ,an%tsﬁrh
as Asipbebe aprireoiated tyetbpseeskidledan tHBna thid floafify mewABDO Brovides a
pressure

be a conventional o-ring. The | ower
“““’_?".Q’g a%ﬂ“ﬁaéeséﬂvsfo’“% ‘Bg é‘f%’qa?sr Btjmpuny Auidieappongits and other
struttnedsuiiest] o acbakel | v 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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groove 357 in a top surface thereof that receivesog feg zgu‘(
toroidal lower resilient nmenber 353. The |ower

W 204031412 i hg 354 al so i ncludes a through hol BCTB6R2003/026979
t hrough which the externally threaded 10 end of the

t hreaded fastener 355 may pass, and includes an axi al

cl earance hole 360 which permts the shank 356 of the
upper pressure ring 351 to be@8received. within the

| oner pressure ring 354. The upper and | ower pressure

requiredyi tl&&bmp’&ﬁéntﬂﬁ)tbﬁhéf&ﬁ-b&tﬁk@g wWer Mol
N°B?‘é‘§ Qyely, povder ed metal method e il o B § Myating plate.

CRYSE GempaRent substsxes are attached ta the ﬂupimgrmount 300 using
mréagg“ls@ﬁé he .annul ar. groove
o0 pRlrs MU okeing nbull s St o Bl en i, B hounting
Poﬁﬁﬁﬁﬁ@rsubﬁf@!ﬁ@bp@ll andshe@Strenptid t he nounting plate 210 and
eT}}‘ A gn%sllllent menber, 353 is_oriented in the
nn gr oovgwgrsrfslgfmttrwqew proal8Q functign g thezmally isolate the

codummam'e frotrhthe hivdRlingdpleE DU0.CTHis) dacht tl‘i%r@gl‘i&ﬁ Stk e?&g , 2170,

40%2%9 1 xternally threaded fastener IS recelve
i &oHamay )}n‘fll“ﬁeel'ﬁ’&?é 308 KsaelFigs 63 eﬁd eo tepfmé elther a heating
elelﬂélﬂsoﬁ dicBolirgWerdent a8 B&ired fi ﬂ{ ?@c&l ar agg (\Ele\ilﬂtgrb fe ?%lg ecme component

| ower pressure rings tog e ecad
subgtsasessare theproalist u@gted fronhhe Bh&ﬂkng‘%ﬁ@eﬁﬂ@&ﬁ@bisb Eheﬁﬂn%[ or cooling

299 in the nounting plate
orrRe Y e e B 5 306 bl 350 vhree e v
heatsxghtenl ng of the threaded fastener 355. A substrate -

Etger C onent is gl aced above the upper pressure
ri né haottne mepné Aasdgen deseriberbas @i used withyhorapadnt

subﬁﬁﬂéﬁlﬁb% 405131110 41t5h§1df43@t1§n{a a&g %.1hec{1 %?tg s:t]r%\é%fes that are

rotation of the floating. rmun Fin
attached tp Fheeammg@batt@ niar egdmaple, Higs. Jhank 26 Hfisedte b BEpPsRPAD that is

e B e SO BT PR EL

I mensi one
mou_mmg pisfte 2 m; A tthremidé CﬂasfeﬁSrt}E)BQFEg 38PmayFe B3R ted nth ‘Me ﬂoatmg mount

{ th ted by t
300G L O FtPesk of it iapa 3101 Fobemah s Gompononi aetuature tha
mightibbdfttachdd 18 AR m:@uﬁhbmﬁ 5yt hﬁﬁg?{h%ﬁgd f htgéffrl r9ay be used

u fluid conponents and other str ures dir
wi ng] }%ﬁ%mOP’é)‘r 08 wéhers! axjal coreplignoe rvibnation dangping, @5 iheiridl tisolation
are OBYHgr s - 352, 353 30 operate to absorb shock and
vi bration, and permt a slight degree of novenent in

eadfievisg thhs describadtseegansgecgiofaclcagivhe @inb&ilmexlit?lfftthlgr 1hnvent|on itis

ver I the plane of Fig.

ot 2Bt @h s ol raBons o At inab ey epRise wilhiepdieodcur t
thos‘ecskﬂ’ledl indheelartl FoseGIHIY, ARNO I 2
70, %4’1{)21412 PCT/ US3003) 2697%—‘%&9% zgirfeg%% 9’% prpstrates

z\g}rﬁﬂ are llustrated as being disposedin aviront trmmt{ttt‘se(.‘iuxdl'zllde641'10,r tﬂeysubstrate

dK el ecause, conpone
(oL 10 et D0l Bk e DBRENTS: F5Rerd o BB7 memt side
tranggqrwgurfgmé(aﬁgm o« W‘ﬂngﬁtconﬁﬁdldnhﬁ afsb@dé b fofRYMid! Sther than a

stral {Mewo d connect.ions, the nounting
&ﬂ 0SSESSes ns%‘bcgta & F‘é‘i’s Pafifications sHeimpsavemenys Are interdrg to be part

of thnp pscloand, an0WBY infefddd! tb BB vitAR e Eﬁm?’% scBpbfthSAvention.

Jwt] o thermally isolate th
Accor ingly, the foregoing descnption and drawmgs are by way of example only.
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conmponents fromthe nounting plate 210. Thus, each of

t he conponent substrates 260, 270, 405, 410, 415 BaEEB"ZUW
430 may i nclude holes 500 (see Figs. 23 and 24) té

receive either a heating elenent or a cooling el enment

as desired for the particw@ar application. Because the
conponent substrates are thermally isolated fromthe
nmounti ng panel and the basepaAigsgdi ng or cooling 10

applied to the substrates TS not readi|ly conducted to

t he Pl at e Zafdbtemh dorrpgblingwmishibation ohBuids, compwisingeat

oo & Ak BRAE ittt thly Tl ol RS ad T BRGE B td o

séétind sﬁﬂﬂratedrﬂ(ﬁi fc&ﬂﬁd%@ﬁrsttsuhffmﬁ mkisaﬁfhbeﬂmd @dss‘afgé\fm}ofohﬁéd
s,tr_uctur= are attached to.t e mounti.ng at
vrgHn ghe-suh $téate g?@sthawtm I%%Fftt IdH§%tF%1t3é1 tg@!pw@fueecw@e first
nduit providing a
Sgpsg%ééséoré%stﬁgﬁ%obggﬁ%ﬁ‘?or@ﬁgﬁnt the conduit to the
mounta manifildhevidg @ mahifolt badyabatfind tdaser fir8Omaifold poﬁERormed in

be.i nserted, int. he f.l oat.,.n u 00.t
oGRS RO e Cemag 9l B0 GBS oo surfarreihay s figyeie to
tH@H}%@ S@fdce Oa[ndsi ﬂl!ﬁ@tp‘d.ﬁs%%&\b@ forfikd Mthﬁﬁthéma%%ﬁﬂbdd? tBat fluidly
base of a fluid distribBution system using a threaded

conmactibe ﬁmﬁynmeiémt tashe Reqond nfanifatd mgT rmunt 300
wher e_,axi.al

i sol a"Yh 6e1n t%s rlr)? éata rflur‘?l'ler énckl) ets a%ﬂan?q?ew rglesc? {hg fﬁ'st smatlace of the

sﬁBStﬁlt@bo@StB@thﬁerﬂﬁ 1rﬁ§ séo@ﬁ& leéknﬁ)nﬁﬂ‘h QtlanyRn belﬁg alldpted to receive
i nvent.i on, i s gpr eci ated vari ou

agfl pesitipn warnﬁcdd Ml@m ths Pgannghep thapthe \ﬁéﬁémfgcev@ﬂ the substrate
Hoﬂg%{i Mle%%ﬁ ou g?w 8¢ of (8 ﬁe I np u%d 1:6 tdr@ 91%}{% 9 ‘a}lig Q g{ofooéane

subst rates 70, 270, and 405 are | |l ustrat ed as being
di spgsed iy a front. tr.an rse ace of
St at e D Syl QAT gheldin T 35Stk Bt ngranted to

r@éeliﬁ‘er DAkt ﬂﬁi&’c&ﬂﬂxﬂl’eﬁ%ﬁqge $Rofid §uMRfrate PBrtli€hdapBid thir8ddive a

de transverse surfaces to forma right-angled
scmndefbud epmponent dw tscdistofct fromctbe first iflyidicomprnignt: t han a
strai ght connection. Such alterations, nodifications,
and i nprovenents are intended to be part of this

di scInsur eThewyeteds 6 dlaheTAatbrdin theefingt Add srcdhibsubpirdte ports are
and scope of the inventiaon. Accordingl

. the f
dignosed on p bt skl of rﬂmhag@,e ednd Whergigyhos ss%im%p y rﬁ‘%ﬁfﬁf inicludes a

|
;ggrglﬁ?? ) irgﬁt | O%Q%?m%l%w ’ &@1 thie-firt sﬁYﬁéeeS@ tt’lg El%kr%g?% 6099, the

nprising. a su
ﬂmlit}gofan&ubﬁlgraptleux’eeﬂgchtdmg atllmt Mdae&rsambunitﬁtg aperture disposed

PR iy Scis o ks TR 4 GE P ReFOp A SXABBRE gPBRTdigpesed on
s’g’b&m fad HEns \:‘ﬂeﬁnﬁﬁglﬁ: yﬁlﬁﬁl’l Moﬁﬁfn@ ?@rtﬂu@s BEIB bthnged to mount

rection and conriects the first sub trate
the s¢cond fiuliecsmmment inukalingxngagrmrdnt wathdhe second substrate port and

the first manifold port.

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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a mani fold having a manifold body that includes a

first manifold port fornmed in a first surface, a
second mani fold port fornmed in a second surface & IFgB8 2007
is transverse to the first surface, and a fluid
passageway fornmed within tipge mani fold body that

fluidly 10 connects the first manifold port to the
secongdseBi fl@iﬁ%a@s@'g&wa)\’\gﬁ&ﬁitﬁ% iR B altald tfl&rﬁl.?g]? connects
i ncludes a channel forned in the first surface

tBe) Bndrsabsirdiodort ththe fewrthesubstrata partsecond di rect i on, the
channel being adapted to receive and position the

mani fold within the channel so that the first surface

of the subHiestem Marmamdvﬂer@n el substEaté f)@(f}efu?tfhelt ltserudes a
in a comon plane. 15

fol d body are aligne .
Iﬁ?@bt@rﬁférmemag ﬁpq_rturﬁmgmprt in the first rsytfacmfgher aﬂ@trpfe rbrody,sthe
[ 0 and t
Aufa OW ntl'hg %gé?ﬁ%}e?mchfdﬁ{&a t tléﬁa{j?n%%tcl{e}:gt\t/rélng apgrélérg r%sposed
dfnl the Girse eldp @lﬁdretchhhml ahd adliesdt on€ tecbhd Mouhengd apetturd digpsked on

Th f cl 2, wh h
(i FRERE e of s fediih4b B isopf Bovins dnesis bamgranged t
rhounth fﬁlh(ﬂé‘orﬂﬁoﬂehﬁn@%@lﬂ@n&a%n‘ﬁ%ﬁk@ séc%ﬁd ﬁﬁ'&) #ifdBstrate

body further includes a

rep's and thedfirstonamibld potthe first surface of the substrate
body, the plurality of nounting apertures including

at | east one first nmounting aperture disposed on the
firste.si dertefsyttom dimed, vaRekiRthe éﬂéﬁhty%&ﬁﬁﬁngpertures
mount i ng aperture dlsposed on a 25 second side

ipludasdio, mengdhan fopmmonnting aneruresi thg feysencuntiag apmurgs including

L L ST —.

apbreurts disposedpinftid sbepad tide éfthEI&Ba:&)éﬁt em of claiml,
wherein the first and second substrate ports are 30
di sposed on a first side of the channel, the substrate

body 7 urt hgfe s'y&@hucqﬂc'ﬁgm ﬁﬁ@f&ﬁaﬁgﬁ%ﬁégﬁhggﬁ%n&p% he

fourth substrate port forned Irst surtface o

mmfolémlnduéemd@nsafnmhgns@he tirst maaifekicmmdwith de setond and

tﬂgfgﬁ,é&n 5 and 2 6 FEB 2007 30 a second fluid _
assaé y g%tendlng in the first direction that

quldIy connects the third substrate port to the

fourth substrate port. 5. The system of claim 4,

wher & n t @ewﬁgmrcﬁtc@lmd’dyvhremn ﬁterﬁrstrsubsjtbe@pm 1sEadapted to

pert.ure d st
ré’égﬂegicfé}sg %]19 ! ﬁ@ﬁlﬁ%&é@ ebsga?}uds %u% rtrg Pgﬁt tegfto recerve a
seaud tfluid) capporteut gat is rd@dtimdl fi¢m ake ﬁﬁﬁﬂﬁld%ﬁufohélﬁt
nmounti ng aperture disposed on the first side of the

channel and at | east one second nounting aperture

di spesed Qqfpe sk%t@mqﬁ‘em & LWiere thtlg h & Rﬁ)@ﬂgt]e é)ogtqg %dapted to

plurality of unting apértures being arran
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
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mount a fluid conponent in sealing engagenment with the
second and third substrate 10 ports and the first

mani fol d port. 6. The system of claimb5, wherein thereg 2007
plurality of nmounting apertures includes no nore than
four nounting apertures, t3te four nounting apertures
including two nmounting apertures disposed on the

thé §&&bnd 5ide oP fhet AR i

apertures 8?£h§od§§‘éﬂg’ﬁﬁgﬁié‘r§gggm’%§i de %q‘epttgfweé%ghngnaﬁgﬂged fo
mourtfithe sependefividfconipanentin seetiog engagamehtewith thersecafd dnidghird

channel and the nj f body i ncludes neans for
Sgp?‘%@aﬁ? P]%r%[ahné] tP? Pg{{anf?gﬁ?)@ogeport with the second and

third substrate ports. 20 8. The system of claim4,
wherein the first substrate port is adapted to
receiMe a Thersystem of daipphavierain gigplembitysefspennting apertures

‘ r.at i . cgi ' -
T e S
teomameing ap@furds dihesed pattlenfint sidé af the 8hanwiebarel twd feunting

third substrate, port is. adapted to, receive the second
FPrYfiugs aﬁmﬂé}’i‘tthgﬁ‘?foflﬂéldFGgﬂFﬁﬂém?é‘t rate port is
adapted to receive a third fluid conponent that is
distinct fromthe first and second fluid conponents.

10. Tre syBhesysts of daim B), whismimihe subgrasabedyr fattbehiodydes:

furthet.i ncl udes 30 plural.it f nti aperture
f or et oA iagoe e foled i bE gyt ¥indoe o e b8 Bpdy ok
disposéed o thedrstsddiéfith@claangel ur es includi ng at | east one
first nmounting aperture disposed on the first side of

t he chuxtheubsgrade pert lispesed ondhesbrsbside abiachanpehprd formed in a
. SPO 0 n i de t he
AR e Bulit AL nat e (IR SRERTe HrdlSufad g
arr iarngthﬁdtﬂmid ﬁmﬁgev\tahe:xmﬁmgdn fHeLf(ﬁjrdt digﬁ'ﬁﬁﬂ ﬁ’éﬂ flufdlly connects the
al iing engagenent with the second and thir
fiﬁb%ﬁ%‘l‘tépgﬁg?ggaw&wﬂ&tﬂerw'mani fold port. 5 11. The
system of claim 10, wherein the plurality of nounting

apertures includes no nore than four nounting
aper t1d es, Thewysteouef alaiomt2, ndhergie the firetsfluid comgomapt comprises a

ERERRePRBEC Ao PGS Bet e b Bsuber oo
second side of the channel. 10 12. The systemof claim

10, wherein the substrate body further includes: a _
fi f t hl4substheatystepoeticlgiay e avhierein the se¢qnsitfluid cormpenant comprises a

8 AR D TR L O LS5l
ﬁr'slrmhniﬁdldipoﬁf the channel and formed in a

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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second surface of the substrate body that is

transverse to the first surface; and 15 a third fluid
passageway extending in the first direction that 26 FEB 2007
fluidly connects the fifth substrate port to the

si xth substrate port. 13. 3phe systemof claim 12,

wherein the first fluid conponent conprises a two

por t 1val verfehgbtemsosiclaifl 14, Wh¥reGPHe %ﬁ&%ﬂ'e Ok diBed hidis adapted
and fifth subStrate ports. 20 14. The system of claim

ta seceivgarthreadedagid anembrr to tanebviedhemanifold domp thesdbgnizel.

three port valve that is fluidly connected to the

second and third substrate ports and the first

mani figl d prHetsystém dflaihheg wheésdi® theQubgtadd iDalffrst UBSHERE he
the second direction is perpendicular to the first
systemdirthgs comprisinge system of claim 1, wherein the

chan ' j [ . ,

ahor & e piErteRe By b <Bond LIREIC oy 308 FH1BSR, B ostrare
poktrand glsevdridcdubstratd Port ifgrnckdrir atfiest sorfacehd the1seebhd siiis@rate body

h ifold, f t.h h . 2 6 FEB.2007 32
TS A5 pTE LS G LISMUNE chamnel, 2,0 B0 2007 32 e

by padecbnandbitiatd &he §RohEGHsMGea threaded rigid
menber to renove the manifold fromthe channel. 18.

The syhereimtlsf secprad snbstratetfantter mcives s ghainehfamied imthe first
fidgst bstrate he tem further copprising: ,a
suifarol OB PA sy gy THE s toubiee SR Bitsiphong s adapted
tb pediticietheandrifodd sethasthe Fre suFdelofaRlse@ofE Sitbiffate body and the

substrate Bort fornmed in a first surface of the setond

fystisyefpeg of the mpnifgldcbadyfarg aligned in the samenanenlane. t hat
extends in the first direction and fluidly connects
the first and second substrate ports of the second

substivat e; TheGyvder & dlaiinhis, sheidtths s fold @icfuded Haiird manifold
i ncl ude .aggﬁannel f or first,ﬁﬁyrface of the

din.th
rogdgrpedinghe it sunfergy it anfald Rady hat is fiidly capapcted to the fluid

ﬂgga?wﬁyo@ftﬁgqlahgoggapt ed to position the manifold so
that the first surface of the second substrate body

and the first surface of the manifold body are

aligngd inythe co .plane., 15 19. The K system of .
c) 2 t01e, WreweER DRLRur POES T MEHHIE! i Bh iy Substrate s
alighed, @lothg tROsdconh®@ i@ iohwith ehef dhbidie] Stihk 36 n@fsubfifite.

mani fol d body that is fTU|dIy connected to the fluid

passageway of the manifold. 20. The system of claim

19 T BRI AR o St aLe e 20
i n t hke gt andlseuhé butatrete 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;



10

15

20

25

30

21. The system of claim 20, wherein: the first and

second substrate ports of the first substrate are 2007
di sposed on a first side of the channel in the fi%@HFEB
substrate; 25 the first substrate body further

includes a plurality of nmanting apertures fornmed in

the first surface of the first substrate body, the

pl ur %é Fidst 2hd SRBRY gﬁtﬁu@@grohy Gfhe ste&@ld%ba t& reld‘?s?r%ged on a first
one first nounting aperture disposed on 't |rs si de

sofe dfftiee diaanelah thensecoibsubstrate; axbst r at e and at | east

one second nt i rture 0S second sid

of *1 RS S i ol fuite Sl pRal® o i e pgyiures

fOFmeMDMhe NEst SRGAce O @fe RESMDsUBEEAS B@diy e ;slﬁraw@ﬁmaummg
first fluid conponent in sealing enqgﬁenent wi t h

apedwaslinslisking attleaspeng fitst mopnieng anegtur sposechor tlarfcrstt Sh‘ée of the

: cfhlaﬁrﬁztl QISE{HHQ Seggtia’ti gnd6 %t '1:%? S COI@3 ‘%ﬁ nflggat&)elttlélr%elmsposed ona

secon e secon

sdéspasdetofahe aha‘nmélslh thssedendiublstigte cthaphigality o f boRnGHE Hpedtures

substrate; and the second substrat e body further

beng arepegeditognaynia segonsk g Gampereng Mhaegngagemwmthe

sE dfshbs°tl?até 6ik BF ﬁxe%c&;@%uﬁﬁ&?@&dﬁﬂ@ ahi darggnl?(ﬂg¥)o11.t he
uralit nount i ng apertures |nc udi ng at | east

one flrst nDuntlng aperture dlsposed on the flrst S|de

of t nne he s at e and at

one congﬁT?dX e iy o r"dP g}? Hradh 15 ‘@E%’d’ﬁdm and the
SAdRIO]s 4 M3t HARITNE! the Bydtéls fa@tRREmPHOREY ate, the
plurality of nDuntlng apertures being arranged to

mo u nta weeubabdtrate baving espemdsubstrateslecadyi that 1e¢igég;enﬁrm substrate

T P N2

2y St fa6h Diid phatagiviay thied@dnds ihteFisdireatiéh afd Auillly hnects the
substrate and the manifold is a first mani fold, the

fugtand seeqndibstrate pprts ofi the secand sebstatesubst rat e having a
Seco 'hdseémﬁlﬁﬁltfﬁg lhgg%ngtat‘é%oﬂdr}ﬁéﬂdfe?cg P@n%éh?ﬁhgﬁplps:&s f iRt fhanifold

port and a secon trate port
mout foaned of a fitseswéeo nf thewesdirdah anifudd podyl 3 sacwhdandrifodd port

|UI ass ext ends i, e first directio

e i Sty R Bige L e mecom P oM s e s e frst
SffaéSofthe sdt®nd %%mlcﬁ t Eﬁﬂ @ﬂuﬁ pa8aeaday At IGAE) connects the
havi ng a second mani f body that includes a fi'rst

frratrandokepondpoanifald pmédOf the aedond snangfold; ace of the second

mani f o) fo ort . for d i,n
SecontitEs se<Bpd B0 e TRt nslodtd o snant) Kinee Ip e firs
suFfacsyeths eedotd shisstiate tiddy 2Rat etchas i thé sdcofd dRe@ and is adapted
mani fol d body, and a fluid passageway that fluidly

te pasitien the seeond marifold sl thas therfrstrartaedpithp secoad srbstriate body and
tHE Fif gm@?c@' s 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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‘hogdy gthe

wherein the second substrate further includes a

channel forned in the first surface of the secongé FEB 2007
substrate body that extends in the second directi

and is adapted to position the second manifold so

that the first surface of 3he second substrate body

and 25 the first surface of the second nmanifold body

are 3l gnefhel fstbMEoCRTHDD, Whfeh the Jirst HAg s%ﬁ%ﬁbﬁfate ports of
claim 22, wherein the first fluid passageway of

the fisst su‘tgt;btgtareadlgpcpssd ahiadnstcsideadfdheychanaelfin tlst first substrate the first

t the first fluid passageway of the
Sgi%%rc's‘gdﬁétﬁﬁ 't‘l?fé‘?g‘ 30 2 6 FEB 2007 34 24. The system
of claahird 2dbstrafeeiori dhdl @ufth sebstraftthboseonned Fdns firdts@rface of the
orts of the first substrate are di sposed on a first

gtpubyrate bedycandrignosedon psecond side of herohanrel; ande £ r st
subst,r

and a %(Snrd; %ﬁlh %ggsa Aa“g!té}?in}%ln tﬁé figt 8#?%%0@%@5&%1& connects
teesthirdcabgfatd part tbtht ifseth ﬁlbblsdté poe oﬁdﬂyﬁramﬁb@t'ra@os ed on

a second side of the channel; and a second fluid
passageway extending in the first direction that

flui disy cofpegtem 5%1&1@4 %h%féﬁ?fh’é%&&nﬂ%ﬁﬁstfa@e %&?of tl}jle first
fourth substrate port of the first substrate. 25. The
sobsttatans aflapteditamedeiye atiestdiund cdmepaenoad the [ismhastubstw port of

f.the r st. 0.s bstrate i S ted tor
o ikt Syl i daBisibine e  seloR bR ROwiaBaf i s it incs from the
ﬂﬁﬁﬂﬁdb§&_§ﬁﬁ§trate is adapted to receive a second
fluid conponent that is distinct fromthe first fluid
conmponent. 26. The system of claim25, wherein the

first 6 ubsf #gtegf&yclilﬁrii %‘vhe}e%: #hléq‘%g't Cfu%sﬁr:}?%é 4y é.%tper includes

plurality o I ng apertures

asfusf plamliof of rheuritirrgsdpeﬂu:bs féraied in tttecﬁiyt. sukface 6f ths ffirst substrate

plurality of nounting .apertures including at |east one
ﬁ @f%‘&y

FRAUtipg apRTEEEsJae ugi & th IS aptigng firsh RITONS
?Qﬁur‘é‘ i@sﬁ%@éd dlenk st sidedr tRUEShhAL dﬁ tlﬁpﬁjrs@stubgt?ﬁt? bnd Qﬁe?st one

econd unting aperture di sposed on a secon
seérndohaumimig apertyiealifposst omsaifesondiside of theehénrres in the first substrate,

tﬁ!ﬁﬁ}[-??lplll}ﬁ%lt?f fgnl?)%?l{ubgh%)eggu” ur es bel n ar ranglée ﬁrst fuid
c@ﬂ@@g&ﬁeﬂgeawng fén% IRnACWRA tl%‘éécéﬁli a{rﬂ tﬁiﬂmﬁws%ﬁe Msto?tl%e first

of the first strate and the first nmanifold port
subsirate ang thedinstegndgfolport Thibe diyst meamifoltd. cl ai m 26,
wherein the first plurality of nounting apertures
i ncl udes no nore than four nounting apertures, the

f our 2amuUNntThegsysear dflulfim 26)hettimthe {25t plualiDsfthéwi@ing apertures
apertures di sposed on the first side of the channe

ia¢ladespe mersthamipus proupting apegiugssothe dowrmeyning apeyieres inghuding
8% rﬁ&%tﬁ@%ﬁ%res 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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28. The system of claim 26, wherein: the first
substrate body further includes a second plurali tyz-é)f EB 2007
nmounting apertures 30 formed in the first surface ofF
the first substrate body and di sposed on the second
side of the channel in thhg first substrate, the
second plurality of nounting apertures being 26 FEB
[
o B it ARAECok T Bob R AECARNE e L EATIRNER fourt
sobsttakeepdrt oBthe Sindistibsitaee; andhd t he second substrate body

further includes a.third pluraljty aof untin .
per (i 504 Sitiiale ey e cfudes ke PBtanin 8P wopning apertures
foMRSE 1hAhEARO Srfack RE thelNeb ShdX¥ubE#dté bdy? the A PRSI of mounting
apertures being arranged to nount the second fluid
aperonbeing arranged| tp mpuahthggesaadtiluidiempaeneat fnj sealing engagement

I c trate. 29. The system
@#H@%5?#55§§E@%§%E§ﬂ§¥%@xﬁpg%?%?ﬁhid conmponent
conprises a three port valve, and wherein the second
fluid conponent conprises a mass flow 10 controller.

30. Pe syHieewstom fichim 2 whergin thefirgidiyid pampgpeng comprises a
thidk ﬁ,grd,svuRéE §n%f @hé}@mbtng s@ohd il &%&E@tcgé@g%s 4 Bals flow

I nc es a tTirst substrate port

coubrslierat e port forned in a first surface of the third
substrate body and a 15 first fluid passageway t hat
extends in the first direction and fluidly connects

the fipr st ARGysRRCHNTimUDS e chaplising! the third

subst rate; wheér ei nt he (hi rd substrate .f urt her
i ncl wobid sulbstaatmbsvifgs third substrateebddyrthat inelndescefirsb§ubsinae port

third substrate b t hat t.en [ he.secpnd

e TR et e G Bt e TurdPEfate body anda
eI MIi@ lpalss& Gewdiathat dx@erlds s the F#tf ddeti®t ardd@uiliiyi dofnects the first and
substrate body and the first surface 20 of the first

seeriidrsybsirase aytaefthe thighahstrateit he conmon plane. 31. The

Syst _ T conmol

Sy borTRAEinhlie ogttald hioier GORRES & bdine FoRBHY fftng iy surtace
o the third sabdisite bady thpoaxtends th the sexmad dirsciixat araltie ageqitéd to position

[ fi f f th h
STy 0 B SO B0 e
JrithStirst afFbldddagack 1l ghkd i ine BRSInSpladee first and

second substrate” ports of the fourth substrate;
wherein the fourth substrate further includes a

channgl fopnmed jn t first. surface. .of the fourth
substtat eotlbe S{eﬂja?&j%fne%@ i 1fT CHEPEEEBNd direction

and i sfoactBRUBHAratOhavidsa Fouph stibfrasecbciydharandlh@dsth $@t substrate
that the first surface of the fourth substrate body

Roscendrresegond substrats pertfemnest intarfsiswefopriofhthp fousthasubsizgte body
% fﬂjsf %a%agﬁgévbfy &gmé}ldglil?{h%'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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2 6 FEB 200? 36 32. The system of claim 31, wherein

the second direction is perpendicular to the firsty reg 2007
direction. 33. The systemof claim1, wherein the -
second direction is perpendicular to 5 the first

~direction. 34. The system3gf claim 1, wherein at |east

one of the channel and the nmanifold body includes

rreangéf or ﬂle'sgﬁéﬂ%ftc%nfﬁlr SheEBMhE QL dnB Airkc i i pbhRndicular to
second substfate port. 10 35. The systemof claimi1,
thehfersedirectibe. channel includes a pair of sidewalls and

a base, wherein at |east one sidewall of the pair of
sidewal I s includes at |east one first groove, and

wher an t geabhAreldinc, viefeinthe s dirRetiSreizPeependicular to
groove, the system further conprising: 15 at | east
thm@rspdigectional i gn the first and second grooves so that

the first manifold port is aligned with the second
substrate port. 36. The system of claim 35, wherein

the a. | eddic spstempifieldims], avhesangatiedsoane ofithe charmgkaridettie

i nt he first and second grooves, doe ot extend

HARAPIA BOKl 1Bl TS oy afpgeingdhe B ey otArom i sgpand
ﬁgﬁggg @at least one of the first and second

Ssu:&réﬁe ports includes neans for detecting whether a

| eak free seal is achieved. 25 38. The system of claim

1, rein.the cha l. includes a pair of sjdewalls .

and 23bas TP 0] Sim) o QMEreOR R P atgl el les i o] pdewall
afll aVaSte el in hilehit @RS sidbwhieBFihe AR of kideWhlld RER™ISs at least one
extending into the base and having a first edge, and

fubtcareove, ambwhensirf b enanifald ingludesaat 1¢ashene sependsgrooy the system
fﬁ% ess terpinating in a second edge that is
ﬁ3|8W@HF££y to the at |east one first recess, the

Syst eldattrdndgin &OATHN tBE Figst akdsedbnd gRBVeDIthhtahié SRR inanifold
engage Ege,first %QS second edges. 2 6 F E B 200T 37
P9 is Fhgnedyithuthe spcdstRtste Pofher ei n the fastener does

not extend above the comon pl ane when engaged wth

the first and second edges. 40. The systemof claim1,
wher 66n  orlkheadlystemeofrrdmimf 3], svhloreily therati 1eiabteon® podbasreelength that

Vgl}nF%l 1#%%%8?1}1}5 ?llu{)ﬁrosi 'ﬁrgl ée%grr;ﬁe grtoo{r;l s,eﬁ(ge%rn% e)ptgr\l/ glgov% tﬁehgcprr?mon

plane.

37. The system 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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mani fol d body and the channel includes a pair of

al i gnnent posts having a shape that is conpl erren%@rpsa 2007
to the pair of alignment apertures, a depth of th
respective apertures being greater than a hei ght of

the respective alignnent pgsts. 10 41. The system of

cl aim40. wherein the pair of alignnent apertures and

the sgair 19f LEAYTRMimPRS WheRlfihe @Mp&&é@%@eﬁemd above the
arranged such that when mated, the first man

cpmntoni darel wigneghgaged Wih ther farist atidrsecdridomdges. t h the second
substrate port. 42. A substrate, conprising: 15 a
substrate body; a first port and a second port forned

i N a4qbi r stThRWyitemeofelaihg widhsd 64 6f the ehanifor tfddryehd the
fluid passageway forned in the substrate body and
chsanghifichiges a pair pf ﬂlsgnmqnt ApItUreshaving a fhape.q@ing tmh@rcqfsthe

qr I r .
LR, B8 bR AE g SHRT h L e war i
cemtp&mﬁt‘jltaryl t(atheziﬁlrﬁﬂ' atipamehtrapeittures) atdepth dfthélidspeti®atpertures
than the first direction, the channel being adapted to
bemgareaterhen » Beieht Srihawrasheaiive ALeRPEN PeFSa mani f ol d
having a mani fold body that includes a first port
formed in a first surface of the manifold body, a
secord. porthefsystemcbfichaim 40s ehereth taphaod abgnrhére apertures and the
mani fol d body, and a fl ui sage that fluid
REB it abEEneE TS 2 scpstructil pGRTERE! et e dnith, th fist
Iﬁaﬁﬁféﬂkﬂ{)&@ {stalighed HEthEWRdt fdketionSwith HRtseddM substedte potif ace
of 25 the substrate body and the first surface of the
mani fol d body are allgned in a conmmon plane. 43. The
subsgk@te wherein the first and second

f a
port s “of t‘ﬁe bsgat)sf Pml%ﬁe di sposed on a first side

of thesubkenadbdy;30 44. The substrate of clai m 43

whereipn the su strats boy clu esa lurali
aper tAissPIThaRFEdsseAng part 13 g fi: %{éér eqfﬁbe etbéget@széy,

body, difu'ﬂ?ﬂﬁ’ildlﬂ'a@ gw@‘;’ n?@& i} e S8bstrafd lfogly Bnd Qgténdlﬁﬁ a first

i ncl udi ng at Irst aperture spose
ditec8dn thatdBuidly d:dmﬁenh therfabt pmmltoahe $eeand portne second

aperture dIS ose f th hapnel , the
SnBEeRRRP i B i SR PP PESIEIE DOyt extends T

s@EJrﬂQgﬁ:‘étl&QtHiP Wrifferehd theltHeGIRQANRRGE oA, Thé &Rnh&iBeing adapted to

engagenent with the second port of the substrate and

re¢pavef arxdsnospmnthdim theechanng! fagnahifold lwmgr nmagifblsitbody ¢hagfincludes

%rg port gdgmwg zlg g rﬁ?satt h etotJ tﬁ ar%t ?1?518 ?6‘ Fi"f:f%rwed ina
seedld Jueraen gudie ek fold Echiyl; hel :Sﬂﬁl@l’pissageway 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
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port of the substrate and the first port of the

mani fol d. 10 46. The substrate of claim43, V\,heregg FEB 2007
the substrate further conprises: a third port and

fourth port fornmed in the first surface of the

substrate body and disposgd on a second side of the
channel ; and a second fluid passageway fornmed in the
iﬁﬂ@@ih t@a{f oy ﬁ?sriq Entire aftw&dloﬁt thEfirst (e S Rl hfldl AR at least
t hat yconnetsthethlr port to the fourt

ope s¢cond Bperfure ﬂtseosaglbst a mceanilde: bathench@nelpttler aileast hm first and

ubstrate b es a fi | urality of.
SEShoR P bger BrfieanrRehs et g Ruotge'l e ing sogpasment
vithe sédomdf rpbftSotf the $ibdratk ¥ind Be fAPQIIrUsMAEe mARiIfoMI Ng at
| east one rst aperture di sposed on the first side of
the channel and at | east one second aperture disposed
on a ,&eco ' f
ol ur éil%l typﬁ‘[esslgg&r % (r)fe Q? elli]ﬁ%?elremttl{é ls%asts(t)nezfgrst andfﬁeconél
apermres aretariang&Ewl mmgltangagaeﬁmatve mrsédmng kagsearntwithdhe second
third ports oflﬂ%]g_lestsubstr Iietﬁ and, t e first port of the
peEirfithy Hbstge a SRarteidhe magifaidm 47, wherein the
first plurality of apertures is arranged to nount a

three port valve in sealing engagenent with the second
and t46i. r d THRSupstrats obélainh43,svliesein diessubstdate hetier csmprises

herralfo . The .sybstr at e. of ai
her & Hirt BN GARPUTLPHR FAREH 1 e HHGUTTace of 1f Auisiple body and
digoB&RIor £sdcBAd bide oF tiehhAtd; 4d t he substrate body and
di sposed on the first side of the channel; 30 a sixth
por t aﬁesmfé'ddmsaaaww fosrtnecé infde sabstiats bridarand lextending in the

f th bod h
e8! RS e BSEE SongRits PR ol S e RS B e 007
39 a third flui d passageway extending in the first

di rection that uidly connects the fifth port to the
si xt Hpor t hes@bstt%%ogﬂsgt oyt vgheggin thesupstaage bagping|ydes p first

lut‘zlhg'l Qforhl%dqn tﬂeriﬁgt duktlbdof tﬁf %%ﬁ%ﬁy, {Ae qlirsé plurality

wher he substrate b furt e€s a“secon
qflaperaiires mcbfdm@qiécasmmﬁrfsmptﬂdre chspdse:d on thetfirstrideaafthethannel
bout the fir

a8 ot Bostine Seho e ot 4 Sp5und st oF e thgmel, hé B
PR hpbRurd® H@ﬁx% §n§§§e‘aﬂ9 nidutt 4 ﬂum%%eﬁt ih @ea‘iﬁ@ eénP&kement

engagenment with first and fifth ports of
wiltbthersa¢and ang thitd paiteofsthe substrate and the fishp&0Oof ﬂthmeeufnld
the first plurality of apertures is arranged to nount
a three port valve in sealing engagenent with the

secorutzf an gl"}iefﬁuibgltraﬁ@ bf Slaih 47,NehereiBshe Aiseplardity BLagertusds is
ort of the
a@ranged 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.

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
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mani fol d; and the second plurality of apertures is
arranged to nount a two port valve in sealing 15 FEB 2007
engagerment with the first and fifth ports of the 26
substrate. 52. The substrate of claimb50, wherein the
substrate body further ingoudes a third plurality of
apertures fornmed in the first surface of the substrate
body g r . hi

pl ur 3 F?g/(ﬁo gﬁgﬁe gg“{?{e‘?‘ﬁg “g?‘?éaﬂﬁge IQ:tE %“"h%h@ﬁ?h‘gb{%‘.“#%“s the
ﬁﬁhﬁdnmodhemuﬂqm&nt to the fourth port. 53. The

substrate of claimb52, wherein: the first plurality of
apertures is arranged to nount a three port valve in

seal 500  ern@aaBsri of¢lhih 196viResA Rt AN cobRipbferR ¥ 4 HrsPfluid
the substrate and the first port of the 25 manifol d;

ophmos@&m wohareinithe substratabedy firthst insluges &ﬁg?@@dtpblrﬁlniumf
gn‘g ‘ed Yr?khe% Ifstniua £l | 6@%% ruﬂ{é@rﬁ% %ﬁﬁﬁ?\é@‘}%"ﬁg& b ie§itand

ﬂﬂhup@tsg thy: s@éorﬂqﬂﬁﬁalif}&sf apértares Beige drrhxrgermu ﬁtouaﬂs s&zbnd Muid
inlet side and an outlet side of a mas

COBPORRIL iR pealine epgagenignt With dhe firseandifth R‘H&S %fdb%wbatréteof
clai m 42, wherein the channel includes neans for
aligning the first port of the manifold with the
secorfd. andl'hetsubstrggo of dainf 5@,heheseibst rate. 2 6 FEB 2007

40 55 t t f wh t h
a o he A pRIIRY 5B AferBlsests Brfrgediia MARnCe thate el VRE tgealing
28 C%eﬂ'k%t SitRghe @Jcsn@an&{hﬁrdrpoﬁa of Mé%ﬁﬁétfhté Bﬁi tﬁl@ FAQ ‘i‘)lort of the

udes a pair of sid | s and base, wherein
mirefobdigmadof t he channel |ncludes an aperture through
whi ¢ an be insert d to repmove th . .
ani (0 atep P B B afRir s 1S S rleRol 1 ot At seatine
epfagenttak Qiith thd\firsaped fifth @oits of e ealskddteand i s 10 adapted
to receive a threaded rigid nenber to renove the
nanifold fromthe channel. 58. The substrate of claim

vgrer ei-f Jﬁ%st%@ bf Qb 56 ¥hdra6k stidte ?S(t'i’igurthgpﬁxcludes a

f| rst recess fornmed I n ?%e first surface o
thigudh pfunzhl[iy o6 dyertueesforatd nghe firdsuabgef thedubsteata bodyeand disposed

han cl udes air i dewal | s .and a base, and .
FARNEF fourth pert e Bird PligeBiv ol ahfes Seinirgeed 3 ol a thirg
mlg@mhb&m&pﬂh@q‘&%ﬂa}go& east one first recess extending
into t base and having a first edge that is

conpl enent ary to the at | east one first recess. 59.

The sﬁzstr cﬁ"\??&té% tﬁ‘am Szmherré:’l'nn t he channel has a

base
the first plurality of apertures 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 épertures 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.



10

15

20

25

30

| east one of an alignnent post and an alignnent
aperture. 20 60. A gas panel, conprising: a first

stick having a first f|OMIpath formed in a first 7% FeB 2007
direction, the first flow path including a first.
plurality of ports alignedgin the first direction and
formed in a comon plane; 25 a second gas stick

having a second flow path forned in second direction
substantially parallel with the first direction, the
secordd. f | cihepabstrateref deimd,avieedotiv: sepdnd difdctipn @f perpendicular
gﬂgﬁs al.i ned in the second direction and forned in

t ?ane 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

first56pl urkhieisupsteste plelaion 42, wheeein thesthapped inchedestaipakr of
I

el RSBt it Krel G baltct it cHblind indiics iyl hrough
v@lﬁcln@elg&ﬁmémbmmﬁnhse@&d thensge mlm:lm@mﬁrlalfnotnytmfchmmel.s

of the second gas stick and aligned with the second
plurality of ports in the second direction. 2 6 FEB

2007 57. 41 fife sublieatd8f leﬁ‘ﬂ‘? \ﬁ{e Gh %e”ﬂp?pturef i¥irb&ded and i
conpr|3|ng a secon | avin Irst and secon
adapted td ecewe aithreaded repydmembet tmtemove ke thamifdld front thefthannel.
the second manifold being fluidly connected to two

ports of the first 5 plurality of ports of the first

gas s{g ck tﬁaastubafﬁe Eif Shin0 43, WKL HREmaNeo18 Pbly chltfd'@?at least
first gas stick, and the second port of the second

ang firstaketsh éqrmgdflm thecﬂiryt scloﬁaﬂﬁe@ﬁ thel ntamechqﬂartmumtmgtln @n edge,

con Lur al.i e_sec tick tha

JREER Oy HERe beuies ER T Herla5pAE R, AR wBlrs et 18 one
sidevlil. of e adr ofldigeviaB iREN®s abfeadil e ﬁirﬁjrece\ébeitexhd]né fifto the base
second nanlfold is. adapted to receive a purge

andhavings st edge dhat .lwngxplsmewaeta theatdeashpe fuﬁbrerc?sfsst

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

of claim®60, wherein the first and second gas sticks

each 5915 i Tiod subbetsate of clasi 43 Wisdreiattiee ¢tmnneidhas a basnthed includes at
|n whi ¢ e first manifold is recejved, the channe

Igast ARe & hﬂﬁm}eé‘t po ARG amalignment RIS 4 second ports

of the first manifold in the comobn plane with the

one port of the first and second gas sticks,
respeﬂtiveAf&SﬁﬂwLTheugEE%panel of claim63, wherein

the figs eac

secorttiS 8ok BVRE TG iR £FAFeR intih el o first 0w

paRD incRidehd & fifse pRIrMBY of pbies aliphad (tthe FeétdireailaPrRidoted in a

position the first and second ports of the second
GoEHNeBHPIANg:N

a second gas stick having a second flow path formed in second direction
substantially parallel with the first direction, the second flow path including a second
plurality of ports aligned in the second direction and 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 aligned with the first plurality of ports in the first direction, and the second
port being fluidly connected to one port of the second plurality of ports of the second

gas stick and aligned with the second plurality of ports in the second direction.
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the conmmon plane with the two ports of the first and
second gas sticks, respectively. 65. A manifold 26 FEB 2007
adapted to be received in a substrate having a
substrate body 25 that includes first and second
substrate ports forned ing first surface of the
substrate body, a first substrate fluid passageway
formed within the substrate body and extending in a
first direction that fluidly connects the first and
secorfd- subBtergas apad of slaim 68, ﬁlrthelrmmmisnfg:)r rred |n t he

first surf he. s b i n

secort o EBEp RelA e TR ah R sosR bt e 10 §§ Grirforpiane
th@fiisk pbil ob eidYsecdd thassdld eeiag fiuidy comitiea ks tweportd O the drst
ina tirst surface of the manifold body; 2 6 FEB 2007
plyralitysaf ports ofithei first gas sHek thraba:rﬁétﬁtmﬁt famg é‘éeow ot ¢fbe first gas

t

B 128 LB Reo L Pord BFhe G i COSHE AR st f o pors of
thassag@bphlyalftp ofipartswf the nedohé gasstick ohad alxodiytiram ékom the one port of
Ext endi n the second direction that fluidly

%?ﬁ?@ﬁqg Sﬁ‘ékat | east one first manifold port to the 5
second mani fol d port; wherein the nanifold body is

di mensioned to be received and positioned within the
chanrf@ solhergas ptah@ of iclagm 64 uwhereim th¢ secdend sapsfoldais @dapted to

rg?elye gurgﬁ gds &18 nbsegﬁre lec \(/eely?far { éae dﬂ% 81%5%{1“1? S‘f g?%}av pa‘tah or the
g‘éb@dnm&ﬁpaMer ein the at least one first manifold port
includes a plurality of first manifold ports forned in
the first surface of the manifold body, each of the
pl ur ty [ ' :
connzécjt ed ?ge % ?}argr?:a af"ﬁc?@ f % r%]ﬁlptgggl g% g&ggéﬁlfé ggs7s.mks cach
lﬂfﬂedﬂf’s&rﬁiﬂSOiiLd)SUﬁte dlvinmaehandel irt Which ¢lonfirsi sianidoldas teleiveld, the

i f a.third surface of ,the . o
JFafre BripeBigred RLRTtion of i obf sohe BiRe tint 8t cypritplin the
mh HeplARMithlthe BRAYoreHTkhD HER h@becoRd BREstRRS,FB¢pectively.
surface of the manifold body, the third manifold port
being fluidly connected to the manifold fluid
pass way: T f f
t he aﬁ%ﬁl f o %ﬁz?as%gncf-llc?g ani?l%br %%881 thmllt;%t%g Z%Cﬁ)%?!i? étﬂzgs each
irelndésd si:cm)d ﬁutﬂfraﬁe thavihig asshaiireeh i thh itlse Adaphaidoldds reati®ed, the

fold port of sec nlfol and
e PringRgapiad fob o be ﬁrﬁsap Sespnd Rarty o e Sckgadmagitald in

the c%ﬁ%ﬁ%ﬁaﬂe%ﬂﬂlﬁ tWo rt§1 of"ﬁl@'ffr&lan R&IndYhs SidkRI feShectively.

mani f the first seco

65. A manifold adapted to be received in a substrate having a substrate body
that includes first and second substrate ports formed in a first surface of the substrate
body, a first substrate fluid passageway formed within the substrate body and extending
in 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;
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25 and third manifolds formng a common mani fol d. 69.
The manifold of claim68, wherein at |east one si dgs FEB 2007
surface of the manifold body that is transverse t

the first, second, and third surfaces of the manifold
, body includes neans for ahi gning each of the
plurality of first manifold ports with a

30
e e D e R R

tdaBswerdeto itk fimnsdrédce oﬁdretmélﬂfalﬂa'dodyr; apdt hird surface of

t he mani f.0l bo t hat tran ver,se to i rst ..
sur f ei‘c‘@a‘B?(’l‘? flas F%‘W&Y ﬁ“‘bﬁ%ﬁ‘%@t“? E ‘{We“d extending in
tﬁ@%&ﬂﬁ’d §H6(ft%ﬁ@heﬁfﬂuldl %oﬁfé@tsftﬁé gk 182¢¥ne fiR€maRifold port to the
mani fol d port being dly connected to the manifold
SE¢Qnddnarpﬁ>é¢B@é,Way 5 71 The manifold of claim 65,

wher ej [ LA e
" SRR o RB ok R OB i
théletingel soqharahefivt El!il‘faﬁ:e offehidi SubstehtPbody i the fiest oidlace of the
manifold to formand comon manifold. 10 72. The

maifold berdyoare aligned 193 commeeneplang he second nani fol d port

is adapted to mate with a flange that is fluidly
connected to process fluid supply. 73. The manifold of

cl ai 665, ThHeanaiifoldbf tlems 65 oneeraindiee suedsaore Hfst miarifold port

. f ol t t t
IR TN TSR
Hi'ﬁ?ne%cfl oF il el its: RinifR@portOREnd Nhidly EBHALELCH € the

poirt wth one of ‘the first and second substrate
manifodd fluidl passagewani f ol d of cl ai m 65, wherein at | east
one side surface of the nanifold body that is
transverse to the first and second surfaces of the

mani fer. d bogymari€ldl BE LdHR 66 Hurth@asinp@iRggr oove that is
adapted to receive a pin to align the at |east

firsta e imanifoldpert fogmed ipa thiggk surfaee of the fna@rfalds@zr;@ﬁaat is
t?éﬁkgvc‘érgéattoech@ ﬁfsrt ?urfzc% of Tlﬂ:em ?dlfi Bbﬁijy n@ﬁﬁléﬂ@&e sgwntdré face of

conpri sing east one o t aperture a

the nﬁhlfglalrtmdy the stird mamfmidlpnrténetrigl ﬂlddlym:bﬁmeeckxb thehmamfold fluid
mani fold body 25 that is parallel to the first
RA3ABEYRY-and transverse to the second surface. 76. The

mani fol d of claim®65, further conprising at |east one
recess that termnates in an edge forned in the first

sur f e of Thehmambold fobkldirh 6dywhegeinZlte manoldns & figst manifold,

asse. compri si ng: | rst . nmenbher. .hayin
VREEat) sosp o Rian RorC ot Bt BRI 5 pri B Wit o
manifold port of a second manifold, and wherein the third manifold port of the first
manifold is adapted to mate with a manifold 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:
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surface facing a first direction and a second surface

facing a second direction opp05| te 2 6 FEB 209 44 t?G FEB ‘2007

the first direction on opposing surfaces of the body

of the first nenber, the second surface having an
outer portion that includqs a groove di sposed adj acent
a perinmeter of the outer portion and a centra

port' 3151“& BahiEt rthE®1R 4 grd%uf e dTQhd faRifbIa Hotl?that is

directi 5 a secon er having a
tltahsa/emedy thoef fulshslrﬁaec ofithemeanidtold botyl anldlpagpllal tofthe s¢cond surface of

e rpiad Pad. it G reniBiiP Pk i SofisERAse fhs rapitold fid

ggsgl éwgl rection on opp05| ng surfaces of the body of
the second nenber, the second surface having a
central portl on and an outer portion that extends from

the 7‘?1ent rﬁleer{l) 1%0%(99&?1?9} ?e, ou?qu t}?e rg 90\18 1sd%ﬁggﬁﬁglfdld and

adj acent a

wierdih GheSs‘e&ﬁmﬁmﬁmféﬂ& tpoft of theefirsi Iﬂﬁlhlltb?ld Iingaapteﬂhds aiaghwith lae
that extends through the body om t he fjrst surface
mansialhperhet %éeﬁp%maaém tg forsy art I%r@% A@ndolds ace: and

a first fastener having a threaded shank that is

di mensi oned to be received within the through hole in

t he BWady dfhetrthanifodd oficlaimeahevheasid tlengagrel mhrifad pbrtas adapted

ortion, of . the K sec surfac of the fi,rst
Gt Slang thep & 1A e N RS B PG CpHY 77
further conprising: a first resilient nenber

dimensioned to fit at least partially within the
groovd.in Thehearofql@pf ¢Jeym 6i>,rwhﬁfrelnlateleg%tc§mndldwurfa@eofdhe

R OOl abiy e of BVt arR e BN r ey afidia boay

ihd18dBreaive forllighihgtthe atluise bndfiFst imaRifeld gofewe 68N6f the first and
surface of the body of the second nenber. 79. The
SReAndtSURYrAGRYHLI y of claim 78, wherein the body of the
first nmenber further includes an internally threaded

hole in the central portion of the second surface, _
and \Vilder ei Thetthanifdld eficletn §h,ankereih at leastfane stdefsasthanafithe

s. xterpally. threaded and.25 di nensjoned t e .
S BNt irpa e et 37 Hr ey S mABifeld body
1hélu@lJ!;eat SRBL Sl gro®R thitas a@zfptécﬂ% rw in46 hB&etHRfat Ida& one first
body of the fiTst nenbe 80. The m)untl ng assenbly of
redrafold port witheonsiof thenfrst arrdsiecqrdjsubetcam dortsrenbers are
generally circular in shape. 30 2 6 FEB 2007 45

75. The manifold of claim 65, further comprising at least one of an
alignment aperture and an alignment post formed in a third surface of the manifold body

that is parallel to the first surface and transverse to the second surface.

76. The manifold of claim 65, further comprising at least one recess that

terminates in an edge formed in the first surface of the manifold body.

77. A mounting assembly, cémprising:
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
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81. The nmounting assenbly of claim80, wherein the

central portion of the second surface of the body ofg FEB 2007

the first menber is generally cylindrical in shape
with a pair of opposing flat sides. 5 82. The
nmounting assenbly of clai 81, wherein the internally
threaded hole in the central portion of the second

f .Of . i
R Rk b el e 5 e, e seond
setfadeameutgranmjgér gontgorcthat inelludgror groove disposeth edjpeent ladaerlmeter of
surface of t body.of the first nber. 10 83

1 g SR PSP Peap S 8O P PSR e second
ﬁ@gmm resilient menbers are formed from an

el'astoneric material. 84. A method of attaching a )
substarsgeand roerabwdwwmgrﬂgbqﬂmﬂ@ bedy Phthegeemsidanembgr including a
gélrs]ugkd ace %?{nt% e ﬁDS? S{rm%ﬂ % s&%o@ﬁi%u é)e?gglg% éﬁe;%ﬁ:?nd direction

dpboditeao st digeddloaton, opp@d’iﬁg bafaees efths body ofths sédoad inme@nber,
an upper nount subassenbly on the first surface

theifeapichsurtase haying a capigel pREianRgdanastrr pRTtiqadhet e¥ends from the
T TSI b S Ul e b oo,
théreodyodfahe sm:ohdh atentitiee ﬁmsher ireludjrgy & thooughfholhthatgysends through

obedcFOm G B piase SRvRR b e LeATbPg of FASe e airisgs and

| over, ﬁ@“ﬁﬁteﬁm ealéd EHhﬁk W?srdlméﬁﬁbned to be received within
subassenbl y; and astening the substrate to the upper

tho thmoughUivde Bethi bydy 86the Fenondmender ofid engaigenttgceniplepasiion of the
the u n u 25 conprises a first rigid
eﬁaptgﬁ"dg%ﬂ?%?@ P‘Fsi&el"l éﬁt member, the first rigid

nenber havi ng a body that includes first and second
surfaces di sposed on opposite sides of the body, the
secont®- surFhecrowringrngsembly of elaim 37+ fugher qomprisie udes a
groove
ort 1oL AR e e AAEhBuRbiATa! ke ot s fhe groove in
the bititepportibn b eheusppmrd suefacd ofsthbd bsd}emtxhy firdt Inatmlteext vdd s
fromthe outer, porti wher.ei n 3 act o s
posi 14 BhpRY TR ppEBe TS Qe gt errapaLy 2t fhe sroove
?fth@&ﬁéxt ﬁ&ﬂbﬁ] 8f thB QecHRB irfad BV Mhe BRBASRAY se26nd Hl%h)b%h e

irst resilient nmenber fits at |east partially with
t he groove between the first r|g|d nenber and the

N M

RASH B uMhE&ANBILHESM lﬂtenw@qmaadcmcme matﬁ@ eént goﬂloﬁeﬁmecond
resilient. nenmber, the sécond ri nber havi ng

tofdge, tahd whierin thectbreniledsshankaf the @ﬁcfaféw ssc@@eraalbpthwded and
1MheR8BRd tto%esrlege??edo w1th1rﬂ§héo 1nge¥1’1alMEreaded 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.
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5 second surface having a central portion formng the
central portion of the |ower nount assenbly and an,g reg 2007
outer portion that extends fromthe central portion
and includes a groove disposed adjacent a perineter
of the outer portion; andggherein the act of

positioning the | ower nount assenbly includes an act

35' t 'T@l@'rﬁ@m‘ﬁﬁg bRy GPAEM 86 SERLY (1R ehal ch‘@n of the
secon resilient mber tits at I éast 10 partrally

sedontisnrfadeenfghobedy dfehevEet membes sa@snerally gylandrisabi@rshapedwith a

t he .second rface of the nounting plate. 87. The

PR Of 8BPYS5HR ji?ag i‘iﬁe§6 wherein the central portion of the
second surface of the first rigid nmenber includes an
|nternally t hr eaded hoIe 15 wherein the body of the
secodd- ri gihe meunbiag apsseblipekclaim $t. axhgrein hecnterpally threaded hole

ﬁ%ﬁe%@ﬁﬁ 1&{6 &th@ c*%ﬁ&i Acel Eﬁ%eﬁt?&i?%‘# tl{é @sﬁmﬁﬁ%@xﬁéxte s

sur ace throug ortron o
throagls the body sﬁ th‘eafhet mamﬁervffmn ﬂienﬁrtshsalrﬁeé t}mf)ug}ﬂhé eaitrad portion

the | owe unt a ly.to the upper nount
@Hﬁa@%‘é‘iﬁ{ﬂ“&n}g‘%g%@z@ﬁ FE‘ edistyaenabety an external Iy
t hreaded shank of a first fastener 20 through the

through hole in the body of the second rigid nmenber
and 83t o t"lﬁne monnging akdeynbly vfelaiatéd) wiekran ithe fitstansesetomd

B B RGN U LG R 12,

|nternally t hreaded hole in the <central portion of

the second surface of the first rigid nenber extends
t hr odh t Hemsthpd of agaglring sulbisratgtto pinguating ilaés havang mhbole that

S8 PRGBS of G

sacdndGlirfpessf thg mdnding plattatonipridingadedt: shank of a
second fastener through t£| ulbstratfts and_intq the
i nt emqgtlpymg@péigagdnﬁwtéu assembly on the first surface adjacent the hole

and passing a central portion of the upper subassembly through the hole;

positioning a lower mount subassembly on the second surface adjacent the hole
so that the central portion of the upper mount subassembly is disposed within a central
portion of the lower mount subassembly;

fastening the lower mount subaséembly to the upper mount subassembly; and

fastening the substrate to the upper mount subassembly.

85.  The method of claim 84, wherein the upper mount subassembly
comprises a first rigid member and a first resilient member, the first rigid member
having a body that includes first and second surfaces disposed on opposite sides of the
body, the second surface having an outer portion that includes a groove disposed
adjacent a perimeter of the outer portion and a central portion, forming the central
portion of the upper mount subassembly, that extends from the outer portion, wherein
the act of positioning 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.
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~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 centr'al-.port-ion forming the central portion of the lower mount
assembly and an outer portion that extends from the central portion and includes a
groove disposed adjacent a perimeter of the outer portion; and

wherein the act of positioning the lower mount assembly includes an act of
positioning the lower mount assembly so that the second resilient member fits at least
partially within the groove between the second rigid member and the second surface of

the mounting plate.

87.  The method of claim 86, wherein the central portion of the second
surface of the first rigid member includes an internally threaded hole;

- wherein the body of the second rigid member includes a through hole that
extends through the body of the second rigid member from the first surface through the
céntral portion of the second surface; and |

wherein the act of fasfening the lower mount subassembly to the upper mount
subassembly includes acts-of passing an externally threaded shank of a first fastener.
fhrough 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 thé 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.



