OPTI M ZED ACTI VATI ON PREVENTI ON ASSEMBLY FOR A GAS

DELI VERY SYSTEM AND METHODS THEREFOR BACKGROUND OF THE
wo bMENFI6EN [ 0001] The present invention rel at eBCT/NS2006/022060

general to substrate manufacturing technol ogies and in

particular to an optim zed activation prevention

assenbly for a gas delivery system and nethods

therefor [0002] In the processing of a substrate,

as gl ass
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anél ﬁﬁﬁa@ﬂi@ﬂﬂr% a6 R ASize PREatRh pYdvEEibnsdenbBee FBaddelivery system,

integrated circuit. The substrate is then processed In

ang meRPfedesforst eps in which materials are sel ectively
[Oﬁ(ﬁ'fqug ﬂ{eeﬁrs&'sﬁﬂé o?i]glbgt?a@é)%' ! adehleRRR I 'vsfa?e)r,] MEMH 88&fce, ora

formelectrical corrponent S t her eon.
gldSS panel sieb Ap e ysed inalrnags! displex mapufaeiwdng alaamy is Qf@ap@ﬁloyed
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chbraicalenpa depodigom ph)mlcal Va‘pendweislemt |etphl gic.j fomexamahle, the substrate

is él%%fg%g'%o Q {%Jéaslgt’%%f 195e Pru 1%9%{1%'% er ra]u%s a%:{cglr tI Wci”llcl% ﬁlrg%come an
1n’qegr@’eé Sﬁuﬁ’g Tﬂea;n‘mlrateont}an proosdsedinea sanizrldlstepsmmdﬁb}umeterlals are

t
selRhrmo e bhmes el @b feaBRidl adghd %rnbelgc?wis
co%&ﬁaﬂts@fﬁson CH2F3, CF4, CH3F, C2F4, N2, 02, Ar,
NH3, SF6, BCl13, Cl2, etc. % are then rovved
IOPQ%B 0 tIﬁ@ fe R e lannilana Riedess, @ SHRsHA 45 Goried vdth apthisy il of
hafRQPERIB6E %’ﬁcl@gs g ﬂﬁ)t@rb@sst Ha@%)%ﬂ& @Q:%Hngl "}Xlgé‘sr&rtl?e! hardened

there are t pes of etch processes. pure chem cal
enatson arp thea sglhgts/elyaﬁmendh caugifg pargserdithamdedying fay . to bgeame
I
exg&%ng]a?gé su%gt?ﬁ QQh&g{l ee? 1Aaz¥ %Ihgﬁ%rgfeﬁsﬂ Cé}%gr%:ﬁt%f grﬁll \sl\libsiﬁate
sumairesrtnuaﬂuse @rmnrhmg@ub@‘tormlae or Bikpolaredaciredd, called @tchuek. r at e

A%)? rlate G%Chﬁg{ s\éulce%gie(s)r(eg 1 {:J%Frél ﬁgﬁ%g‘;}@?%ﬁ Q?BF C F4 N2,

0% h’e;ﬁ(e:,&l[d H2L NH8r sitd, BAl1,IC12lieed. )ewd then ﬂrmédatntcaﬂhs chdimteh End struck
ubstrat e, rein oxygen-based nol ecules tend to

to BT B o e e et P S ort T s ot he

[0604)St I AteRnerSl tHRredie PHEH 1R DI Stkh ploQES&} pld CRerhi@Al etch, pure

etchin |s often, cal | ed sputterl ng. Usual |y, an i nert
phéggal etelicdp ggacﬂy@m etch. Pure chemical etching generally involves no physical

bombardment, but rather a chemical interaction with materials on the substrate. The
chemical reaction rate could be very high or very low, depending on the process. For
example, fluorine-based molecules tend to chemfcally interact with dielectric materials on
the substrate, wherein oxygen-based molecules tend to chemically interact with organic
materials on the substrate, such as photoresist. .

[0005] Pure ion etching is often called sputtering. Usually an inert gas, such as Argon,
is ionized in a plasma and used to dislodge material from the substrate. That is, positively

charged ions accelerate toward a negatively charged substrate. Pure ion etching is both
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is ionized in a plasma and used to di sl odge nmateri a

fromthe substrate. That is, positively charged ions
w@ewehswat e toward a negatively charged subst retEUST06/6¢22060

ion etching is bothisotropic (i.e., principally in one

direction) and non-selective. That is, selectivity to

a particular material tends to be very poor, since the

1505%1519 glté %nﬁgaﬁ}hﬁ on@Birl Wnﬁ%ﬂkelkéw@%hk select1v1ty to a

cular ‘to t e su strate surface in plasma etch
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b dlF active ion etch (RIE), or ion assist etch.
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ns in the pl asma enhance a chem ca
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torggich, (RAFs Pﬁééﬁlﬁt ﬁtcbr encttly Rk AT &¢ EE}P opj pgocess
by k@iki@aRs dufBlc\bitthe §bBtrdtB) 08 HhiRequehtly hi8alGHEMkE CRdmical bonds of the

process. Since ion etchlng is mainly perpendicul ar
atopsiondhe fefaphiarerdasto welkhthery moge %mﬁé’@ﬁ% Eaefiing,vish thy mplecules

of %rhémaﬂgr&&% R anﬁétQMhQ[s n%ﬂp E@Eﬁlémd@hﬁ@th@%ha%ea

aster than 1 n ori zont al dlr ctlon ddition
etcRIng is eotly serp@ldhranlfae anthvertital.che pppandisplof pickeratf GodsTp be much

fas't_k%\ﬁqe Fi‘n theg ggr?é%?al Bir&% ﬂlra%ﬁﬁ%ﬁl IQI% SRS m&%ﬁraﬁfsgtgéblc

onous gases
pnﬁnétages etc. ) morker safety regulatlons of ten

dat e t hat roceSS|n manu urin
O gt bR P AR FUTE SRR PR P g o B BAfERhous
(i.4.0HbUstpagR ighesiRgBd, 8171), KeRer safek}yregulhm @lﬁén hﬁn@te that
devi ce that uses positive neans. such as
plagmy PECe SRR efing saupmeny inglydg agiivatine P*'geyel?tgoawambf}g% 'such
as 8 00k6®/thgduPm8HaBisROGkAdraR: a Ibf:l@)‘hﬁfﬁ)é deviey gt iRy péﬁﬁ/e means

ener |2|n of machinery or e pment. For exanp
sughasrd mk@ algrer ey fﬂé{ombﬂr@ﬁon &rp| ahkld@n SPRISY- &Plaﬁag fi%Vdceslp i2jgafe
pOP%lblgql]\C@é@ R ORRCEHE EnRGiiny 3F %Q&hnfié?y bt end @Bt E8Sple, when

Atagout device 1s generally any promi nent
proper i instplldd i bdank fhaehordmliad sl lind @resconsidered equivalent to lockout
(mggéachnent that can be securely fastened to an
energy-i sol ati ng device in accordance with an
[ommq abl A sigedt devioe echenerallyT ey fraginendisaing detibgsudhive a tag and a

e or pe is attached not to
mefas B palbit R BRR D opiettin bl Aeil et
ac@GEMcel ik an ‘Mt&ﬂ]lshé’tﬁpremn@yTh‘d}lﬁg frdicafes GRethd itachiAB or equlpment

ener gy-i sol at| |ce q nechaglcal,devicg
to i ’Z‘é pifaeh Eﬁ{ \?ghfto etoﬁ%raieﬁ AR Bt dByics israneed &t aCtordance
wiBT¥BE B)ergyldWRE6] prosdduste, Arpéﬁ%rg?rlﬁlﬁmg deViB? ts@dy frechanical device
manual | y- operated el ectric circuit breakers,

thaiphysoete preventp thehwasmissiponsglegse of enghgy. g‘ﬂlgﬁkgclucir@]aut are not
lmgﬁetﬂwlfn?aintuﬁ ﬁg@’egﬁgdnéél@ctﬁ@dn @fréﬂltj Bfeaq(@i@,acﬁéc%nﬁé‘ct 9@1&@1@5, lia€ I65%5,

and blocks. For example, a device is generally capable of being locked out if it meets one
of the following requirements: a) it is designed with a hasp to which a lock can be attached,;
b) it is designed with any other integral part through which a lock can be affixed; ¢) it has a
locking mechanism built into it; or d) it can be locked without dismantling, rebuilding, or

replacing the energy isolating device or permanently altering its energy control capability.

2



of the followng requirenents: a) it is designed with

a hasp to which a lock can be attached; b) it is
waele®ogsieed Wi t h any ot her integral part throughr@iius1wo&022060

| ock can be affixed; c) it has a | ocking nmechani sm

built intoit; or d) it can be | ocked w thout

di smantling, rebuilding, or replacing the energy

| at
[odo§ o 56?%313%%(?\?% lillhr g%{o égrjﬂﬁgfé‘%ded;{?gﬁ% %g %r\{;vﬁ}rdgétﬁlegrb%ﬁﬂxd plasma
prcsmpiglswted iziihagnafendraliin an aphuelriajedel olgasgs| reay sl floyred from gas
e

dlsg‘rbuagrf ?};sg:gaegﬁsk%rﬁﬁesﬁﬁ oav\ﬁgﬂrflﬁpngu%ﬂ)%Smata&a%B?J VQ:H[S 139 € These
plasryls pmm:s]sihg ghases mqylbasmt&eq;haﬁjo mmzl:ﬁ)at drava r@rqunl rmelmmector 109 to

oGRS T BRG0S0

sudhiis @Gt icoddiRtdr Quiisatittona plagspame, Jpbeitibmedovictesdgt dingn 0F 615 sn

g g E h or deposit) exposed areas of substrate
clegtoptatic Gh¥kdd 02 semi conduct or substrate or a gl ass

[0A8Ne, Aast REQBRGatd 133 RGeS th@%la@ﬂa@ a®WelBs controls the plasma
el ectrostatic chuck 116. [0010] A first RF generator

densify, Waikver Be@! RIpgensrais a8 agner@é¢8| biggREp sAHMEPY Usefbto control the
DPLEAS IR tH@foﬁ'btc%bar\@ﬁfehteen@r@eCﬁﬂﬁer@%uﬂl@@ﬁf@h% R:l?g&ne[:)rétor 134 is

generates bias RF, commonly used to contr ol

maihég ngiwork 164, @ﬂd tedvasditoiganatatas 88 igymatehing MWOfé{dQéP»éblat

sk PHLER (T RRIELE SR gh e BhER QMR {360,
Futthatnoa.t vampn systemeltl 8 in¢lhding aApgdahemdafset ¢fepuRH'as poles

coér?;g)% I‘Hsi %G':Vflﬁl@ 3&? %Bgigrﬁaa 1%58)11&_:&5 rotgrpp gsn%rcgr%lmgff‘rcl%ﬂ in order to
acHidvie the feqoipedEradsyireus ehtdiDplastad Lidt aadioh & raﬂibvf.eplt)cess byproducts

t DS re from cha 102 | order, to ac
i i ot AR S e R AR I P B
prdc%f@%g%yﬁéﬁ6§§ﬁ)v¢hy [@eaetdny, TapdcBR3colat €plasmdproeassih @ systems
FI G a sinplified diagram of a capacitively caoupl ed

may| b&§ﬁaﬂw%¢cw§}sﬁ SRS A AN R 1 A [squrdes. Source RF,

geh@RREbY bolRleaRIE g&ma%i 2Bk 88 BBmRbLA %&%‘ tBGertYst BITDIARY aBQell as
configured wth a single or wth nultiple separate RF

copfeniglre HanmacdessitySaueapeciirely geuplingt Bigs BY, swgrated bpbias RF
r
seARGE AL e Sy TR AL HEBE 8 PE OGN Borh R Rb RS ey
Fuctbezmioup‘lgd toBioase R, geg@mer 3 eahdibjasiR FagenRiatog 88i® rsanajehi@B @ twork
commonl y . use cont.r ol e
23% Vﬁ%lc (IS té) r%agcéhytge Enupr Rce Ogg]ur#gp Q)f%?%u&‘%er Ceth%&ofo prfasma 220.
Otharfemat of rcarﬁa'ﬂéhva méehctoleishv RfhegeM@Ivat esur@3@nd matththetwianigs

netwqar k 236, whi te match the i ance of
COP‘?FQ%A%@ BIB\R%%CI%% 8%@1 IBQ’E@P“ E‘Frepﬁrea@ﬁg" QPy@? Suchasa
trrédHtHa' afb fEIRRASilaVRF hRBEERoTe RaMBehbas RF power sources
mat ch networ ks connected to the top el ectrode 204.

IO‘M«‘H ad dPeicEHy s HetparoFiate sef afigasen o&@“segélrreh@ agjplst i tgp
eldcrb @Rt oA cﬁ&rrl‘grﬁioh@ t&th P23 Rfo Bgsn?an&lraﬁlbgrcim‘?ﬁ%ng plasma

arrangenents. [0 nerally, an appropriate se
chgrabesgvaills 21 7. ollkege pl|a,$1@eu@t1qc¢§ﬁmg Bhses man besubsgsuently ionized to form a

plasma 220, in order to process (e.g., etch or deposit) exposed areas of substrate 214, such

as a semiconductor substrate or a glass pane, positioned with edge ring 215 on an
electrostatic chuck 216, which also serves as an electrode. Furthermore, vacuum system

213, including a valve 212 and a set of pumps 211, is commonly used to evacuate the
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el ectrode 204 fromgas distribution system 222 into
pl asma chanber 202 having plasma chanber walls 217.
wabmsa3pkasna processi ng gases nay be subsequePtT/¥S2006/022060
ionized to forma plasma 220, in order to process
(e.g., etch or deposit) exposed areas of substrate
214, such as a sem conductor substrate or a glass
[ [
Ry Bl RAE Hatd DG D IBLRLR Bellihe reauid pressureto
swﬁhmpbmmdéﬁ)FurthernDre vacuum system 213, including a
nd a set 1
B R S
single ptasale mrdoessatginyet*em mhmlfacmqas geadraﬂy emflgle: their gasstelivery

| asma, 220. .[0013] Si | nce QN v,e
sydRoR SifaRebr T rorm e ghabBa D st P ety g may
theﬂisal?mewoagﬁ&sédng tl&ytgltnleﬁﬁ a ol Baskenids (1@ﬁmeﬁlﬂgds)$teel etc.)

configure their s deli tens in hi en
et NP EERIY 1 & GREAGHRITE qn@@'@mrﬁg&,ﬂ%@l oty be
attMREE D tﬁ@ﬁiaﬁl@(ﬁﬂﬁﬁbfﬁgﬁl $one 91a8 td dbeiprsle the ghdhBol Qﬁdﬁn@lfs tléht are
mani f ol d assenbly e., stainless steel, etc.)
drifled imtoribel mapifeld 45§ b@#@ﬁassenbly A gas flow contro
[O@ER‘P?S&%}% g'ﬁ%mt) keYG nf%@ﬁ’nsﬁ ?lea' dQEl aftt Jf%‘ﬁpﬁg:k 19shtok1/% In a

'y on one to conplete the flow
comhan nelfigurdian, agas colinder &t shovv) islveuptethiofapliglet ‘éma&ﬂywhlch
all!a\gls; a6n c]; erzlt rqg g%utsfga%& rs!)tﬂ*ge g&?‘ﬂogquﬂ% tl% Stl%k ﬂl s%'n{m:lohfiélfrgtlons
mletmafmeqo.‘rz aa mmu,allﬁ ogasted;y]nl aticke cor(frgutatmhﬂ; mgt vals/e con pl ed

to nlet v er at or
e ebomtiy L Slfds Tgas oo FraeS ey atREe sy o uen o
co@Pirbded dlrallni 2dBBion, dlhelghvd lpveeicdels staﬁednﬁ mxﬁlehynanﬂﬁécaﬂﬁdplasma
In other co urations, .inlet valve 302 i
PIOsESiPes SRR E@VG%@%@&V@aout fngtionality, jtqy pgt Sl cspmnando
intORel A REuRY gt GRINERHELH0dMEs vaRkeIn2 @50&55@59%@%1@1&16%
| n addition, although as previously stated, IS
‘mﬁwr@ﬁgWHﬁaﬁbgﬁnﬁﬁﬁPmplasna processi ng systenB have
[Oélgimo Uh et 4043 o IHQ};:IB% b cﬁ)%%led o ré eﬁ&%r&@&lﬁ;@@i d4ythat
conmon to I ntegrate out agout unctlonallty Into
submr@allwmhmmlmow@mps@sm tostpass dlowi qwntr@ltdr 80& wihiiehnay be
the,gas.di s l. .
attﬁ%)e/td g) Pt ]lr{ljé hféel#tgféé/hlg? B?ji/%h%p éggkc%%'glg}g %1 %S gﬁ\g é1¥ ﬁ]ﬁ %ggstlck to be
bldcked. Gptisibbytfilat 3@6 isplan¢dhengeea regnmmrétrmsqmetsmélraad prjmary

ma I ontroller 308 e at ched
soifptals S5 oGP abuat ot it B vt BE RRGI gl
ad?ﬂtllﬁﬂ\{ a ﬂmg%efkell@aﬁlof‘ni gdhlélt’aaﬁl? 1deeted béwﬁéi&dpruﬁhy Ismaﬂg ¥lve 312 and

ilLter aced betwe egul at or/transducer
magh QOWPPW&? g?ﬁg%“FF %Q‘éﬂcﬁ?'ét“gf%‘? 9833 BRMFERIY 2 {j-contained deviee
(c&ﬁfsflhg:&‘ﬁ B ARdiRA oY vRRY An& B ot thd I agﬁl%c&tsfn@%[@ctréﬁlcs)
ddition, a purge valve 310 is generally | ocated

Coﬁlétqnb’elh?efﬂ) £9 measyresnd repifate the (pas affrges ik plapiggprocessing
Sygggtroller 308. Mass flow controller 308 is generally

a sel f-contai ned device
[0016] Further coupled to mass flow controller 308, and generally not included in the

gas stick itself, is a mixing manifold 314 that generally combines the gas flows from each of
the appropriate gas sticks and channels the mixed gases into plasrha chamber 318 through

injector 316.



(consisting of a transducer, control valve, and

control and signal - processing el ectronics) comonly
wasewd/13m24reasur e and regul ate the nmass fl ow of PQEES1006/022060

the plasma processing system [0016] Further coupl ed

to mass flow controller 308, and generally not

included in the gas stick itself, is a mxing manifold

t n ' I : 2 i
e e P R
systrars glso fendsato phadrs inali G thaatr g stigl &ctivhtianuyventipeproblematic,
16. [ 0017 er..the densit W,

ridhgiotners FRGVEL T B £ SRR ek Byt SR AERORET Rlch s
gemeedly temahed ofiabd thas vatiéd; Khoabt aneatplayee prignte physigally access the

.0h] emat | particul arl t as sti.ck inlet valve,
e bR e D3 P e STorafl PR me et iy o
int%@ﬁ’tle fl ﬂl%l@@;@d&ﬁﬁl@ﬂsy@ﬁeﬁl vlallﬁda tik@mey %E@dﬁoniﬁtﬁl&ﬂydl‘ ldsventing
enpl oyee wish to si.ca access t a .
TP DG SSATE LA e TRRRIpTeGE R SRR yreng frsd ingphe
inl&SARERHYor B QRO thekas sBicl®mekS ot Be pHikRElEleattd& tRd Padtva
processi ng SySt emwth a CUSI oner abri Ca.tl on X
profeassingisy sy TAFRS e ARGy op gt €ker fesfl thavaptginiegraveling to the
pla?ﬁelg ggs?/sﬁht%gf 1SEER, drige HhASTR n83S e & oblidaRr witihgodRs gmployee

nto the inlet valve (prior to entering the ga

do gl sekf. Irwpulddhusde adransdesausity qricklsieadisaiely tura offi a gas stick
. Proc i , enpl oyee nmay either need
n &8‘%‘@3‘?%“% %éﬁ%lr%a@\g é%‘_g?% e%tﬂé)%? he pl asma gas shut of f

(0018t ath ilomiewosf thmfe:raampig;ﬁwele ansedesinglenh ctpidgxizmﬁradii‘gmipa piverion
an r enp ee t he, s t uld thus be

assﬁ@@&n@%\@%@dﬁﬁy%yam?%?v @%gg%sé[%%?'@?t urn off a single
gas stick in order to debug a problemor test a gas
flow [0018] In vj f ' here are
desired an opti m\ébi\g{vé&\ﬁt 5§tﬁ%ﬁ%&§€g{m on assenbly

[06191 2 TRINWREibYRIANesS hHhe@Mbadiche e td@dsptitdieidek@vation prevention
SUMVARY OF THE | NVENTI ON [ 0019] ' The invention rel ates

asseRbhnfopmBrsdichusy ’systtq;n.aﬁhq)zmppqﬁ% insludes # pagumstically operated valve
asRIBYKE Thi 25haRRReiR) iXch®s 28 48SsvAlRh meehahicN$ b4Bhed PBhe

appdratus 1 ncludes a pneunatically operated val ve
pnawsaichllyopeTated vabyseassambdy. dhestogglp evitabanclndas agegate . thetfogsle

arlgg)?il\i}g Bbsclt%rle 1@5156?(%23?8%@1%@ forld %ﬁ(ﬁ gﬁédcﬁﬁ%lo}ﬂ 79PE r\ﬁ%ﬁ% when

assennly, swtch includes a toggle
thatopgle bineistpogitibeedain theretivagiop asie, thepeelmaticaliyeopsiatethvalve is

ctivation zone and a deactivation.zone, er.ei n_when

s iR eE U5 BedY SRk PP R 06 ol Dl TR
pntiBatiRABUSREdt €Y dlye 10 fedcat el Tatk Wspalatusauithar adodulies amaktivation

wherein when the toggle armis positioned in the.
PrE{ERET ehPEn 20FRed oe iﬂ%&@ﬁmtﬁﬁa%egﬁﬂbwg%@gacwrl% i's
prélRaGdd Mahetism bERgRBRRGASIBr hreldnliRE tHeREIUEIfs Bbin being

actjvation prevention mechani smattached to the toggle
repaaitiopesl froip drecdeactiation Eane tathe pgtimatigmzone without at least bypassing a
lockout function of the optimized activation prevention mechanism.
[0020] The invention relates, in an embodiment, to a method of preventing the
activation of a pneumatically operated valve assembly in a gas delivery system. The method
includes providing the pneumatically operated valve assembly. The method also includes
attaching a toggle switch to the pneumatically operated valve assembly, the toggle switch

including a toggle arm, the toggle arm being positioned in one of an activation zone and a
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prevention nmechani sm bei ng configured for preventing

the toggle armfrom being repositioned fromthe
wa@le@et13ssad i on zone to the activation zone w t hPCI/US1006/022060

| east bypassing a | ockout function of the optimn zed

activation prevention nmechanism [0020] The invention

relates, in an enbodinent, to a nmethod of preventing
destch@at%ﬁtzbl‘{@'i:ﬂqugﬁé s@tﬂ%ﬁﬁ@%bﬁ@u@d s0gehat wibn R M8gle switch is

assenbly i'n a gas delivery system The nethod includes
pogitiengi dif the aetiatipheansethe ergumptieglyroperatedwalve és actixapg(apd wherein
Wi e Tt Py el 088 (G20 Mg leidh ey G
valswstdehctwatctiumengethpct fogh¢randudes attaebing eg gcte/aaompmq:n’qign

megg%gsgri 03%? oiggle %\gvﬁ%ﬁ) }%eﬁarc]:tl?aﬁlton pg tvgr\%n jop é}%er}gam{]ﬂ being configured for
preveritinigghe ©dgls laﬂhl ftbi"maliem@frepbsttfoeed boya ke damttvahon gone to the

osi tioned i ctivati t he pneu ally.
scliiip e 0ol e ot Rsadt o ARTCostap B FERHER A utvktion
prédve@t@nenéthiRits. posi tioned in the deactivation zone the

(ﬁgeunat|callé operated valve is deactlvateg%
(0428} hod hedrveRten fekgas i ed CPPHRRPNE AR FPRURIY S PETY entmg the
act¥af¥L O 4 AR uABELAD opFateq vAINE a%%ﬂg ¢ 8 Whddellverl Restem. The
activation prevention mechani sm being configured fo
apparaveneiuAes a means &y greyvidipgilmaeHnydically oneprbs \tail\@r?éﬁPrrfbﬂb rhhe
ol LBREH AL OR-E01% L Qubls BELL YERIRD AR AN b
valazc tai;svmblyothe pogeleewiich rrncﬂmbrkmuosm afnf) Qi fpg gt erni hvem posipned in
one P an ac Wat}orl]l alle SR ea Riation %o%gﬂg% %E%gtsaitgﬁf furt%él conﬁtgurad such

venting the A6t VATT6n0
that alhee tkﬁﬁﬁ@flﬂ:)ivy&tch fis posgmacdlal thcvmtlyat&mszb&mtheTﬂ‘mwapt}lraﬂabpl@ated
ncl udes ans for, providi.ng the eumati.cal ly. .
velyRds efgeied 4 B ety e e Sigh 4 pafETA s teadkaian zgme.
thdRROMafi@lly @Fér@t@ﬂl vilge & de@@@hied SiMetaphritGs fuldBer includes a means for
pneumatical |y operated valve assenbly, the to

attheluREcH qCHW@auprfgelalqndwh@naP i the FPég{eéQ’ng% the %wéﬁl%g?reventlon
mRAidrh 0888 cod¥iARa of pr@ﬁ:nﬁﬁré {h¥ 8o RMrd AN B Rpositioned from
deacti vati on zone the toggle switch further
thedeastivgtipegons ie Fheahtiatian é@netméﬂovbaj drast byippssisgg ajlgckout function of
zone, the pneumatically
th@ e#%hg vat@g%ﬁgeag%fgﬁ%é Hnand wher ei n when the
[Oﬁmgl eTlasmndsotlpew seatirenafdhd presenindendion wilhbé describadan nonedetail
beg)gvelgqlgt clle%al ?Sﬁpl {1(?11:] %ﬁ%%%&gnglol&éggga%&u}{ai S%lﬁh-rtﬂg followmg
1@@&E1vat|on preventlon mechanismto the toggle SMAtCh
the activation prevention nechani sm being confi gured
for preventing the toggle armfrom being repositioned

fromthe deacBRv@t DERCRIFEONCOL THEADRA WANIGSN zone
wi t hout at | east by aSS|ng a | ockout function of the

[0 i mi zedh %le&ewatrwwogs\rl%d pratesrPynstRfifikample g aiof by way of
lm:r pess, iR MuR&lor Elﬁaatcwn?p%nﬁﬁqg HH@VH@S%%@ B whitl BRE fe@é?eﬁ%l |

be described in nore detail belowin the detail
nughesrdy iefsr tosimalpr el¢nperitrandrin wbithand i n conj uncti on MAth

[06511‘:]‘ f OIL‘IIGQWiIMtrates a simplified diagram of an inductively coupled plasma
processing system;
[0025]  FIG. 2 illustrates a simplified diagram of a capacitively coupled plasma

processing system;



figures. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0023] The

present invention is illustrated by way of exanple,
wapaoensite2dby way of limtation, in the figures PET/UR®06/022060

acconmpanyi ng drawi ngs and in which like reference

nunerals refer to simlar elenents and i n which:

[0024] FIG 1 illustrates a sinplified diagramof an

[ooualduc'i:wej Mu?t%%%ﬂhf%ﬁ%gﬁfn@@ﬁéa%'s{& system [0025]
| ustrates a sinplifi d di agram of a

[OO@% ac IFN} \fbm}mtmm sadp lﬁiedéwowt@g@g BI‘Oﬁ@lugey §Q,cé)ﬁei1{1 g)m]g
emF%ﬁ%?%cﬁlkﬁﬁ&%ﬂ s a sinplified diagram of gas stick;

ustrates a sinplified Iockout/tagout
[00@8Joc e dilG & illastcorsdh sigplifeedehivegrasmbiOa qmnnzedfacmve@on prevention
asslal?qglé/?%thgrn?ed grho 8 g%?urrﬁlla?é:%lg/ ocptera\!tjesc’iivag ee?ccgr\(/iél hg étglgjod nr%?nt of
thelifMea@6gt ed i nto a pneunatlcally operated valve
cording to one enbodi of the invention
00856 §167% 8raacT BB AR o Plag b orgy SR GPaAtaRoH
ple@&{tiomag@&b@c héabadih®@td dak exmbodiment oerslfeaﬁmnyion amaor di ng t 0
nent of the |nvention; and Og 4 Fl. G
[oqsp] ustFllﬁt Zegluatr%?wlmp fified mehofof PeTveping s e twg“%%f a

pnéﬁﬁa‘tﬁfﬁf}) d%@ra@é‘d VRLRNSIIRYY inal day dQRBFAY SEmY A RIBSE 8P| ¥
I'n a gas delivery system according to one enbodi nment

embpdimiet dfiveeinyénsian. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [ 0031] The present invention

w |l now be described in detail with reference to a
f ew pPPETAIVERIDESOBIPTHOMN OF (T RREFERRED EYSR@RIMENIR
onpanvyi.n |
0B ¢ TR FRACH oG AR bl dbabria WPIGAMR ctirence o p fow
prdfﬂradreﬁ&rodimnﬁsrthmed’eas alhtshaxeabmghe amd@patyarpdiraging$. Intke
esent i.nvention ent. oweve

oS Eqeri frvstaesproitc fer R REfElun o Darb et S hagpuen
und@stRidued fARSprabenhRivEntRANME vaill balappaddnt, tH@%@er,S@&mb Ellclﬂed m the

details. In other instances, well known cess st

artgihaly the Pressnl BVERIENS MRS ARsEicHbwithayb sqms ¢ H“ea%ip&F e dﬁ’faﬂs

In 8th&EhsthiRel %CIIQ&B%%&@M skeps BRBEEBCthRE hiNe@ReBden described in
invention.” [0032] I'n general, as previously described,

deiad ik exlertamet ynneeaseArdy PR SretrspsetanvALiant hat pl asmm
[0(%2@3:21?: glger%g% {)ﬁé y}{ cﬂegca gﬁ%&' g\gﬁgﬁtsafewgﬂiﬁé%ghgﬂﬁﬁlb%te that
plavee penvessing rﬁhrm&cairing equipmekdnaludesicivatiow prewentivatcapabdéy, such
as Q?OSCilcglth%ggogFr%gghanism. Generally a lockout is a device that uses positive means
such as a lock, either key or combination type, to hold an energy-isolating device in a safe
position. A tagout device is generally any prominent warning device, such as a tag and a
means of attachment that can be securely fastened to energy-isolating device in accordance
with an established procedure.

[0033] However, gas stick density tends to make individual gas stick activation
prevention problematic, particularly at a gas stick inlet valve. In a non-obvious way, unlike
commonly used gas stick lockout/tagout techniques of directly blocking plasma gas flow
with a manual valve (energy-isolating device), the current invention indirectly blocks

plasma gas flow by manually deactivating a pneumatically operated valve. That is,

manually blocking compressed gas flow to a pneumatically operated valve causes the valve

7



such as a lock, either key or conbination type, to
hol d an energy-isolating device in a safe position. A

w0 2goasseelevi ce is generally any prom nent war nPEIUS2006/022060
devi ce, such as a tag and a neans of attachnent that
can be securely fastened to energy-isolating device in
accordance with an established procedure. [0033]

to bIRWRY Qéacﬁgﬂéd &1ds€d, WRRR i tird éffégtsrveﬁ}pst&?slﬁﬁashﬁ(ﬁay B8 &Y ithin the
gas stick activati'on prevention problematic

gagpdick.i Thub,dhe yltm‘atlan gﬁs loskoushagon rchhmaw éVIthlarpnaumatlcally

opr?ron g%%’ ?lg% as 1cf< cc?nééo%gmg#%ﬁg ?ﬁgm%ﬁl? 1E &IEIIT substantlally

imprasing employed !mfay bﬁallxailllng edoheag givk ﬁ(glye- indiylidaiin gld qulckly locked
%e%lceh the current invention indirectly bl ocks

MPPa8#E gas flow by manual |y deactivating a

[0Q34E UM bE alhb()ﬂlﬁlpﬂ[ at @ﬂxm&@dd\aetwaﬁbaprewsntldﬁmsmaibll}yls

bl ocki n ssed as.f.l ow
o RESREY PIEd SR aeaS ekl B Begtrisan e psimizee
act{vatiOS fidyentoh Ias‘sembry ih&ttides @fid ket ive@hnish JASN @masmeg@me
flowwi thin the gas stick. Thus, the integration of a

op{igizRG BLIVEHRIORIEVSHEE ATFE Ay R dlen 2 pgaviragchanipmyA dRskput ed
me¢RdnYh g@%raﬂl_y LAY IRR R td GdateHERINEAL: BONRE b)etife Qlea safe

mai ntal ned, "whi |l e substantially inproving enploye
posititretprilpy @oubwcri@mémmyg@@f}sm ERIQyEe BRto th@jpwqmgpf e lock.

[O@%_g q%lﬁllglugh L&‘e‘ih}g&aﬁ‘&% y rte :Q{%g th[sqg\?éﬂlol{ ﬁ‘oe@rﬂot require that

mze Vatl on prevention
boﬁﬂhekﬂblk ynd fhe mg\karsimlg@oemisy aédmil toylecbp@mlzedgxa‘svagmn phevention

| l h
assgeq[bft g{%o%n Idgg%rﬁ?cp gppcg]% Lo naé;fWatLIoH %reo %téorrrllaaneg%: s 1ntegrated

intBRGkEAGAIEY stick iAlet w0 dh mEElhbodﬁrhént Ot bpriraeeld amtvatv/cmt prevention

reyvention assenbly incl des a tagout hani sm
ook B R S PUE S by PO AR Ot epane e
loKotRERRE meBhaAlsHESF thOoRINASR! RtieleMh peeveitiod aShly blocks
position, while a tagout nechani sm nmay notify

CO@WW &as Bamiagtiyatiag ﬁ]eéglélﬁ’&@m%lﬂy @H?éatepdotque [I@ 68 Sl?lbodlment the
pnfih PRGNS Vv R AR 8ES @nt@%rafe@ %b‘sj ShteRYvalldli S

I nventi‘on does not require th the [ock and the
0034 bRafeming nQWé@EETryl adln@bﬁ@%lwk@t/@;gwtrﬁrwdure is shown,

ac@o"‘f{hhgﬂ?g& % P t 81‘&%11& bf)tﬂe ekt l Rt stle 469 tlfe%&%%&e’smﬁ?%&tem

rvation prevention a seﬁb iI's I'ntegra
is pmpaxe@fomamudﬂwrg asexgfat slep #oH, éite plasmagrodessimgrsyeteingel eteaily, shut

e R A S R e e S S
bytshathngt‘l@a@bmhtehetcl) ONKﬂuﬁt/ste@go&tthd’rlieclhﬂlt}’t@tmtafevichE added to the
optim zed acti atl .0 %{levenf) g[n ass

eI HOLEEE AOGS (i ORI 1o St Sf‘f‘ﬁé‘&ﬁ&ﬁﬂ’@&m‘%ﬂy hazardous

stFREEAL ALY BheY Sy islshfeRiTe RO ¢H. STRI venﬁl’a‘@ar@@bl eghk Rk stick,
operated valve is an | GS %W'te grate as system

ete b Rirally b et Réffcdpalating of ptleémmp@ceasm%sygqewﬁrqm fheggas source
is b?rrgtﬁg Whibf f%QHé’Etaﬂ@ bPGPHW & rhaintsip¥dwo@ccor ding to one

odi ment he I nvention. At step 402, the plasma
(0037 es&¢fn1gmgyngwémF IG. 5, a simplified diagram of a optlmlzed activation

prevention assembly integrated into a pneumatically operated valve is shown, according to
an embodiment of the invention. In an embodiment, the valve is an integrated surface
mount valve. In general, an integrated surface mount component is a gas control component

(e.g., valve, filter, etc.) that is connected to other gas control components through channels
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Is prepared for shutdown. Next, at step 404, the

pl asma processing systemis actually shut down. Next,
W@roost1a24106, the plasnma processing system i s PEDIUS1006022060

fromthe gas source (e.g., by shutting the inlet

valve, etc.). Next, at step 408, the |ockout/tagout

device is added to the energy-isolating device (e.qg.

on la Rk fé%@éﬁrb o}ﬁhﬁorp whitk ¥e- a?fon%?&m Qerfd Are gﬁuﬁfy&i' Bilid ié in

hazar ous st or reS| energy Is safely rel eased
coifteasigfo gapgonire heammpynemty thgbase genetaly aphchsdthrenshdiulkyetonduits with

Vdﬁgyg\acg%egg (V% erﬁ]@iedt nl??]I sol ation of the plasm

processrng sys rom thhe gas source is verified
[0Q38] or Ihen bﬂnbodamamtt thefvalye iswi gae stink infef val endner emboddment the

L GRS S B Pt
' asseﬁlb@gil)att@ d/hicgtpﬁelﬁnammelﬂebr‘rqi:%ea? \}ayve(ﬂoeltls&ttﬁdhedahmegh sn adapter
own ccordin enbo nt of the.invention. In
S0% 1 aivsm DI HBARES SRter 90 5 Fleh T Y Bt ORBER g Bressure
coﬁmiﬂgtsoy Al a ddhIERET @s 1ma(hot §HoR @Y ai&%aweﬁa@gndmuﬂéany

nponent is a %as cont r ol gponent e.g., valve,
opfr.aueﬂ aplve &g thyoug atiant@-f&araﬂq%l@t datiy aéﬁﬁ@?f@@ﬁ&é ag GRiErSol

pn&gﬁgi’ﬁﬁﬁn&p%r%&f S 08 Qﬁ@@@l a?i@ﬁexaﬁt%ﬁ’lg sid, ‘%t\@l\@%%%ﬂx}héfm is

upon WHi ch gas cont rol onents are nount ed
eng’ctgra@amcbgasmsdl@me &ﬂowm@aga&s@a rol conponents that are

[O(gi?r er eﬂl laM ef%%cﬁﬁ‘lgﬁtd adaBfe0Y Wleei@ésl C?\Fﬁ%&@fac}%ﬁf %na\{gp%er 510isa

achnent's (vacuum coupl e
maanidebutoffistvitch HE andl lvakoirgtagoud aisclemnisoks lidn [Vélienvadnnel shbtoff

oo S PT S Pheret bnoag e TersdmAttsied By B lSke S hE Ry Lo

opaatevalvy 35%% liﬁQieMiv@i&dmmg $toRping plabia gt @/ﬁghﬁaha/ gas506k. In
IS attached thrao atr504 In an e nent

o s B! O DS TN 20 £ AR S Rk Ale T g

coRbRSSULE tEAWAL ifgheBRSti@lly Op&raed CANPE®ES PRk 18 AFe dnighCment of
(not shown) to be attached to pneumatically operated

mapyphsBusEewiteh 61k ko begstedr Thpttis, .tbﬁqorssssere Wit pregumageally

I | ye 506
orFATELEAE S el VRS RGSRMIats BRgi L 00 kel

pnemgzﬁqeléb/ eireibterherl YesS 08l o egddtianoa facland/er tegmay) dyis deiadded to

[
loqegitRout oo RHESEY FEber S ARRRRRaIfy HikulSink HIEBERenapee ofthe
plawiatpedre s sastelml bmncamb’otlmt@pmu thermptindaed sintiGitidn pyferiion assembly
hut of f swi.tch en

s et T s YA S ae B OB B o ARG S PRt vaive

500 me»yabesb acﬁkaivted Evﬁﬁmtﬁ dird eeﬁﬁkﬁﬂsgt thy Ricle dpd/ &f’tdg,sir eRp Ism:gtantlally
gas Qw W t.hin the gas stjc ition,

daﬁ‘ﬁ%‘ﬁ}&lt epiingger wapeﬁp@mwﬁwsa EE{ ﬁ%mnﬂ lﬂ%ﬁs s

noRQEdsa@k | 1AW BBibadhe RO THRNEXS 8 6ttadhdbld hiAlanka s érﬂembodlment the lock
pneunmatical ly oper ated valve 506, prior to the

is ehglagleneAe anpmpediant, YR lackfis nwkewblsllzl antegnbigdineahilsfag is a
onlgf’efce hglon Egkﬁfe Hé eﬁ»ﬁa&{ bWl Rhe) t}f&'%%“élméé &fé'dfi’he%ﬁé»%ﬁd‘[)o NOT

de substanti he sane as
STHREES (ipe Nﬁ)’f QP@@I ? “DO NOT CLOSE,” “DO NOT ENERGIZE,” and “DO NOT

OPERATE.”

[0040] Referring now to FIG. 6, a simplified set of diagrams of the optimized activation
prevention assembly 514 of FIG. 5 is shown, according to an embodiment of the invention.

In general, a toggle arm may be inserted through cavity 608, such that a toggle arm (not
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pneumati cally operated valve 506. In addition, a |ock

and/ or tag may thus be added to | ockout/tagout
wore@hasicsm 514, in order to substantially i nsSuPE€r/Uk®06/022060

saf e mai nt enance of the plasma processing system In

an enbodi nent, the optim zed activation prevention

assenbly is configured to mnimze early or accidental

i

R A e S S G e
inchdds adeactivptioozord Gl¢ asdi b pciivetian 2ope Araedhribattwhen toggle arm (not
sh S AR by B PARU BT (B0 TR il i Bperated vaive
50@adtxdivmenE1G. tshent edickiispaitioaehhibiugh biyarnels, togglamrm (not

enhodi t, the | S _se ing. .1n an
shoev;;g 88‘?“?%% fep?%téoqeggq(actlgathognzorrlee avglg ute %yqa%smagnlockout/tagout
meehdndsi feine.g., ttideeink daneilsS60da-bn@emol g eherlptl bewditd e lackoutitagout
a enbodl ment , the tag states ~one of the foll ovvi ng:

IS®PICITART, * " DO NOT OPEN, " "DO NOT CLOSE," "DO NOT
[O(ﬁ'l]ERG%EererH&N tPAANGTa ﬂﬁgﬁi‘?&ﬁﬁneth&@&%&vemﬁ%é h&td/afloof a
FIG 6, a I|f|ed set of diagrans

pn@mqtml&ygaoe@?&q %\tq STEeIRS P 6ﬁwsgfs%ﬁt51|ny I@@al%fat Ry V252
pné&na?tllagl éoe?aq&pxyaqj\}erhgsembaﬁ pRIVRRMI 9B At Ofp Wb@ al th %@NI&UB is

gener toggle arm nay be inserted throu
att@tzthl tqﬁh@gr&un@ugﬁlymaxtateé velyg g$semblynthe mggbrmﬁ)l lnCéudmg atoggle

arrﬁggﬁfgﬁgﬁgﬂg ?gtngﬁg{lfh&%ﬁﬂl S e%ggﬁ‘ aptlv ﬁ&?ﬁﬁgt&ﬁ& Qggé&watlog fﬁne

er i neludes “a 'deact 1 vatl on zone
Firailyl, asten@06 erasdtivaticngmeyc6ich msqlnatmsm haattanheeito theggt e switeh.

[0(%42@ act 82“‘%1hsgm\b|}]1 10%,@%3 nglftl ?escrébe 1%{ | Vat o\r/]ereztlg(ggfeg%

errtbhd)immsnthﬁie@re deratiang parrﬂmmkns Snd)erﬁm\talldmnse&dhltlhfaﬂugthm the

cha 606, le arm hown) cannot
scnB g1t IoTient SOSRegl FBHOSTE ET0 R EROt sy pslepstiped in
coh&@k&w«{tm 269 lliesé@&ﬂﬂéfﬂrrﬁﬂﬁr&:bgslﬂgesyﬁkems tEal BAghnPa®lefan™ HP,
604a-b, renoving the | ock, bending the | ockout/tagout

Exgl@g%ﬁ?”‘é,@?» 08P%: . ersyETd'oﬁq_r] etRéfcgl}elr p}qgm:h BRRCESSINg systems may be used.
THN ifPrkibh ?an/ ARE RO dscfwilly £¥&Rds 38 virlEs BRIHMA (QN 28D nfn, 300

pneunati ca operated val ve assenbly in a gas
mrdedt¢. y 9dds§}<st ery tybapf inghmgticaly opsraipd yage may be used.

It ﬁ'éﬁ]td%‘o'b%%l 4 tl%ﬁ{e?etaeﬁ?og YiEr@riy € (IJQ_J(S)/ ofl agﬁégrggte%e tn}'?tehOdS of

at” st e swtch
theppremamwermiohy oper at ed val ve assenbly, the toggl e

tch ud| ato the to i N
OF; ¢ raBEtE Star R Bl iR ob RS G EF M-
opt@det! igveddlioeryzostems, fit waich yil tt&tplatrﬁrgaie@&mngeaeltally at tuoted off
revention hani smi s ed to the_ toggl.e sw.tch.
anfl GG STo hOn Af SRS St RS B2t o e guge PHion system
fol @hiRRn&ice Sﬁé/e%{tﬂi' B irRdeRdtloRdA 8dTHEAl ARAAG gestinAi® AoKing gas stick
alterations, pernutati ons and eglw val ents whi ch fal %

comppRinhdengiy &hﬁn@w@ﬂalr@ﬁ.vgﬂ erivestantiahy, inpsevingemplpeee safety by
1B IR e ds REIP{o TR Gt vl BcF foREEIAGISILBED 1N

¢ COI’?%GCIQ? CP{? Lam ‘ﬁeseg ?18 cagrr%? pr ocessilgggglge systens

[0Q44] g. H@x@ disglossjl ex@)qédiran(mbmjlmbﬂs and the best mode, modifications and

variations may be made to the disclosed embodiments while remaining within the subject

and spirit of the invention as defined by the following claims.
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Exel an(tm HPT, 2300(tnm), Versys(tm Star, etc.),
ot her plasnma processing systens may be used. This
w0 povensiedn may al so be used with substrates of PORUSNE022060
di aneters (e.g., 200 mm 300 nm etc.). In addition,
any type of pneumatically operated val ve may be used.
It should also be noted that there are nmany
al ternative ways of inpl eseRfyi§g the methods of the
present invention. [0043] Advantages of the invention
Whatoslcledmed tse avoi dance of cost related to nonoptim zed

gas ,del j.ver . ' ' el t | RS,
L e P AL B S S R S
an eppdunadeallyi epratadl yahygsksemblyy access the gas

di stribution, system for i nt engnce bl r
| nt BIERISACh Resh P aHa s g e heobet e Vs
ass@slyS tdiCtogglenpaoie ficlud Big2itdgpld amh eaidraigpleaim dding\pbsitiened in one

substanti al | ' rovi ng enpl oyee safety [ | owi ng... .
of BRRVRD 200t 1 4 BeaBvatB FCUATTY vah S ?@Fﬁ;ﬁ@d&%@&md "
saidAekAtiod AG@Echid hiRAAdicatinvhereedi 86 BIEaCXEHRI Widfein when said

enbodi nents and the best nobde, nodifications and

toggleraraitip posdtionsy imwiddsaetivetion pe dirilimgwmeticeHy apsrashYYve is
dedMBlhi€d. 2GR Ning within the subject and spirit of the
I nvention as defined by the follow ng clains. CLAI M5
Whaen pgdivetier preventign mechanjsmasecheil 2espiGiogelp awiteh wherein when
ely ' |y, f Iy Rer
st A SRRt Lot SR EFsl X Rl Rl gyl o from
being gedositismdd fcdm wEd deavtivaloh yoat tb agii @ckivatios a0ng without at least

neumat i cal | erat ed val.ve assenbl said t |l e

YRR PER ko iR gn 8T rougr ke eah e midiEafng
positioned in one of an activation zone and a
deactivation zone, wherejn %hen said tqg%le arm.is,

2. posilhf BRREEATISPISHY laBPPgarsrACGHAD PEYPHOB ARGRATTE R y

lodkBeatReadahyl. i s activated, and wherein when said
toggle armis positioned in said deactivation zone,
said pneumatically operated valve is deactivated; and

3.8n Rt byAkINHRILNAN WhARINBRDALHSMAlY Shach {avSRbdhbly is

toggle swtch, wherein when said acti'vation prevention
attagheth émd sbstoaie aggewbiyf | gured for preventing said toggle
armfrom being repositioned fromsaid deactivation
zone to said activation zone w thout at | east
4, by pahs apygpraud ackamt ], Mberein seid lodkirpadedice it angiof eelf-locking, non-

act.ivati,o reventigon mechanism 2. The apparatus of
m%?QFﬁWTQM&HﬂP§PH¢§Qa80%@$?§%¥?on prevention nechani sm
is a lockout/tagout assenbly. 3. The apparatus of

claim11, wherein said pneungticall rated valv
5.assdmib pgpairgtus of claim 1, Whgrein sai 1o§<?ng (}/evgjcg ?s a one-piece ny?on cable.

6. The apparatus of claim 1, wherein said pneumatically operated valve assembly is an
IGS valve.

7. A method of preventing the activation of a pneumatically operated valve assembly

in a gas delivery system, comprising:

providing said pneumatically operated valve assembly;
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attached to a substrate assenbly. 4. The apparatus of
claim1l, wherein said | ocking device is one of
w@edobAsweki ng, nonreusabl e, attachabl e by handPCEHNS2006/022060
non-rel easable. 5. The apparatus of claim1l, wherein
said | ocking device is a one-piece nylon cable. 6. The
appar at us of claim1l, wherein said pneumatically
Opeﬁt@:lﬁg gfe R EPLaYd n%ulﬂgtlcia@oﬁfééﬁé@ val¥e asAmHﬁSr hat toggle
of preve ﬁ he actlv I on neumat i cal
switgheneltdng waig\g@ awsairbiogelp nrnabeg%p@etiqnv@ rry)n@y)§ ﬂlé pgtivation zone
and: 2 aEtlxvsa i0 %%rf%g/?agci @ggl% s&ﬂéhdfu H&%Pﬁﬁ%&étl Jzu\ﬁh %ﬂvﬁér?gud toggle

fogeaey to sa
swincrheu padi tiiamad Iirysaupmtxaatem mm& wad aswalubgd y czpambdt\@ggl igactivated,

e D ENE T e M

pnéiﬂ&ﬁbdll\yaipbﬂfbdmrve is Gatthatedgglde switch furt her
~configured such that when said.t . o
pos?‘tEaF]é‘Héan PGV fa?lap%\eeelrl%wgﬁﬂ%@ﬁggmg 1oe e&&@‘i&lﬂm&ﬁ daghygjion
preQ BRI hREhMAnY Beih$ cAHFishinea i@ Grev3Gh JMART 18 Fle WhE Frodethg
toggle armis positioned in said deactivation zone,
repgsifioneg feounesid deRctiyation apnste gid agtiyationszang ethpyiat iegst bypepsing a
locﬁ&&t \F&'tlglg ofddi cf"&ﬁth%%d' RAyRHLEYRAEARA fiReNAGhSM to said
toggl e swtch, said activation prevention mechani sm
bei ng conflgured for preventing said toggle armfrom
s. De! . LERRFLELORCH A SR fudBRGHARhEA meGfishs g2l d
on zone w’t east bypassing a | ockout
lockuuttttagounassémlslai d optim zed activation prevention
mechanism 8. The nethod of claim 7, wherein said
activation prevention nechanismis a | ockout/tagout
9. ass &“Hé‘.)inytho&) of dlhign TyBiHeedn @fid pleainemichlly whenet valvabgembly is
i alléﬁﬁgerated val ve assenbly is attached to a
a“@@ﬁ torasfuastepd 10. The nethod of claim 7, wherein
sai d | ocki ng deV|ce is one of self-Iocking,
nonr eusabl e, attachabl e by hand, and non-rel easabl e.
1011, Timmethed Rbelaigr 7.orherein Fid [Rlipe eviesds ang ofcsel frigckens, nets
red bh1& aﬁ%aﬂ'eg&%aﬁﬁl laﬁ@n&{awle%sabi]ez The nethod of claim7,
erein sai d pneumatically operated valve assenbly is
an | GS valve. 13. An apparatus for preventing the
1aCt ll“}{g};nle d %% clBind 5‘ 1111 g;aellcli 10¥k19 aé\%eeig a\{)ﬁé é?ef:@ﬁﬁgﬁrwb‘fe
I'Tvery ’system conpr sIng: nean
prOV|d|ng sald pneunatlcally oper at ed val ve assenbly;

12.  The method of claim 7, wherein said pneumatically operated valve assembly is an
IGS valve.
13.  An apparatus for preventing the activation of a pneumatically operated valve

assembly in a gas delivery system, comprising:

means for providing said pneumatically operated valve assembly;

means for attaching a toggle switch to said pneumatically operated valve assembly,
said toggle switch including a toggle arm, said toggle arm being positioned in one of an
activation zone and a deactivation zone, said toggle switch further configured such that

when said toggle switch is positioned in said activation zone, said pneumatically operated
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means for attaching a toggle switch to said

pneumatical |l y operated val ve assenbly, said toggle
waeMobabseescl uding a toggle arm said toggl e arPebhEs19096/022060

positioned in one of an activation zone and a

deactivation zone, said toggle switch further

configured such that when said toggle switch is

" A ; . . S - e

e E RS SR LT B < o Bl RO TR dtone,
said ppynatiealhoperajsd yelve davdedctivatedzdnd deact i vati on zone,

sal Se'ﬂl? %%%«%h%géngry acﬂgﬁfoggafg/e t nvlﬁeclhﬁnigﬁ "f)&galicy 1o ’swﬂm:,I said

means for attaching an activation prevention chani sm
activatieapreveantigymeclsmismdieingsanfigued fov ateveming isaid éoggileoarm from

.mechanj.sm hei ng. configured for event | J I
Syt S e gt e
bypaedite 4 Dckait tindtidn yiEshidaptimieed avialion prea¢ntion asichanism,

bypassi ng a | ockout function of said optimzed

activation prevention nechanism 14. The apparatus of
14.C| airRa dpParad BF Elait $Rivehertid sa¥PddivaidArpRMRAtIdDNecRAANS M

is a |lockout/tagout assenbly. 15. The apparatus of
lockpuiftagoutasseipfdy-ei n sai d pneumatical |y operated val ve

assenbly is attached to a substrate assenbly. 16. The

met hod of claim13, wherein said | ocking device is one
150f kg dpphistisiofi glainh bhrvéesabsaéd prenmaderdlogeripd yalve assgirblly is
ot QR0 o6 ERSAN) Seclfy The apparatus of claim 13, wherein

sal d locking device is a one-piece nylon cable. 18.

The apparatus of claim 13, wherein said pneunatically

16.0peji“ﬁlet r%gth\ééj‘ lo%/ Sait® ?%le%iﬂ s%idqgcklil%s de\\//?cle\{se one of self-locking, non-
reusable, attachable by hand, and non-releasable.

17.  The apparatus of claim 13, wherein said locking device is a one-piece nylon cable.

18.  The apparatus of claim 13, wherein said pneumatically operated valve assembly is

an 1GS valve.
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