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become an integrated circuit. The substrate is then processed in a series of steps in which
materials are selectively removed (etching) and deposited (deposition) in order to form

electrical components thereon.

In a first exemplary plasma process, a substrate is coated with a thin film of hardened
emulsion (such as a photoresist mask) prior to etching. Areas of the hardened emulsion
are then selectively removed, causing parts of the underlying layer to become exposed.
The substrate is then placed in a plasma processing chamber on a substrate support
structure comprising a mono-polar or bi-polar electrode, called a chuck. Appropriate
etchant source gases (e.g., C4F8, C4F6, CHF3, CH2F3, CF4, CH3F, C2F4, N2, O2, Ar,
Xe, He, H2, NH3, SF6, BCI3, CI2, etc.) are then flowed into the chamber and struck to

form a plasma to etch exposed areas of the substrate.



1 1In general, there are three types of etch
processes: pure chem cal etch, pure physical etch,

and reactive ion etch. Pure chem cal etching generally
i nvol ves no physical bonbardnent, but rather a

chem cal interaction with materials on the substrate.
The chem cal reaction rate could be very high or very
| ow, depending on the process. For exanple,
fluorine-based nolecules tend to chemcally interact
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molecules of the chemical process. Since ion etching is mainly perpendicular, while the

chemical etching is both perpendicular and vertical, the perpendicular etch rate tends to

be much faster than in then horizontal direction. In addition, RIE tends to have an

anisotropic profile.

However, because plasma processing system operation may also be dangerous (i.e.,
poisonous gases, high voltages, etc.), worker safety regulations often mandate that
plasma processing manufacturing equipment include activation prevention capability,
such as a lockout/tagout mechanism. Generally a lockout is a device that uses positive

means such as a lock, either key or combination type, to hold an energy-isolating device
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Thée ‘ibﬁdsﬁ:ﬁ'processmg gases may be subsequently ionized at or in a region near

injector 109 to form a plasma 110 in order to process (e.g., etch or deposit) exposed

areas of substrate 114, such as a semiconductor substrate or a glass pane, positioned with

edge ring 115 on an electrostatic chuck 116.

A first RF generator 134 generates the plasma as well as controls the plasma density,
while a second RF generator 138 generates bias RF, commonly used to control the DC
bias and the ion bombardment energy. Further coupled to source RF generator 134 is
matching network 136a, and to bias RF generator 138 is matching network 136b, that

attempt to match the impedances of the RF power sources to that of plasma 110.



whil e a second RF generator 138 generates bias RF
comonly used to control the DC bias and the ion
bonbar dnent energy. Further coupled to source RF
generator 134 is matching network 136a, and to bias
RF generator 138 is matchi ng network 136b, that
attenpt to match the i npedances of the RF power
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ionized to forma plasma 220, in order to process
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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 ambient
atmosphere from plasma chamber 202 in order to achieve the required pressure to sustain

plasma 220.

Since it is not uncommon to have over seventeen different gases coupled to a single
plasma processing system, manufactures generally configure their gas delivery systems in
high density flow component configurations called “gas sticks,” which may themselves

be constructed in the form of a manifold assembly (i.e., stainless steel, etc.) attached to a



at nrosphere from plasma chanber 202 in order to achieve
the required pressure to sustain plasnma 220. Since it
is not unconmon to have over seventeen different gases
coupled to a single plasm processing system
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of a transducer, control valve, and control and signal-processing electronics) commonly

used to measure and regulate the mass flow of gas to the plasma processing system.

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 plasma chamber 318 through

injector 316.

However, the density of flow components to each other in a gas distribution system also

tends to make individual gas stick activation prevention problematic, particularly at a gas
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wh@bg}e& ggle arm 1s positioned in the activation zone, t e p eumatlca y operated
valve is activated, and wherein when the toggle arm is positioned in the deactivation
zone, the pneumatically operated valve is deactivated. The apparatus further includes an
activation prevention mechanism attached to the toggle switch, wherein when the
activation prevention mechanism being configured for preventing the toggle arm from

being repositioned from the deactivation zone to the activation zone without at least

bypassing a lockout function of the optimized activation prevention mechanism.

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



valve is activated, and wherein when the toggle armis
positioned in the deactivation zone, the
pneunatically operated valve is deactivated. The
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bypassing a lockout function of the optimized activation prevention mechanism.

These and other features of the present invention will be described in more detail below

in the detailed description of the invention and in conjunction with the following figures.



operated valve is activated, and wherein when the
toggle armis positioned in the deactivation zone,
the pneunatically operated valve is deactivated. The
apparatus further includes a neans for attaching an
activation prevention nmechanismto the toggle switch
the activation preventi on nechani sm bei ng confi gured
for preventing the toggle armfrom being repositioned
fromthe deactivation zone to the activation zone
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F I@.pfﬁﬁgt?gesvﬂiﬂlgliﬁ&ﬁﬁg%@ﬁ dffn %p?xﬁtfzﬁg aLiVABOY pRY&itRMassembly

according to one e diment ©

integrated into a pneumatically operated valve, according to one embodiment of the

invention;

FIG. 6 illustrates a simplified set of diagrams of an optimized activation prevention

assembly, according to one embodiment of the invention; and

FIG. 7 illustrates a simplified method of preventing the activation of a pneumatically
operated valve assembly in a gas delivery system, according to one embodiment of the

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention will now be described in detail with reference to a few preferred
embodiments thereof as illustrated in the accompanying drawings. In the following

description, numerous specific details are set forth in order to provide a thorough



i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS The present invention will now be

described in detail with reference to a few preferred

enbodi nents thereof as illustrated in the acconpanying

drawings. In the follow ng description, nunerous

specific details are set forth in order to provide a

t horough 8 wunderstandi ng of the present invention. It

wi |l be apparent, however, to one skilled in the
undérstendipg:offhe present iinxeatern. dﬁwﬂhpe #papnh dOVEd: (RN élﬂiled in the

artst(rlzlglﬁh Ere@éllt erfeflltu%}?ﬁl\%% 58 E 2 Gbtded wifOhfdohi: OF laf} P HAEE specific

cess steps and/or structures
detads elnruntier reseamces)] el rklnbwnl pravestesteps hnd/or shruderesthavaaat been

unnecessari.ly b cure the present invention.

degBhef B detilinGrdT ROt Ry RSB Dot R e S glon
regul ati ons often nandate that plasma processing
manuf act uri ng equi pnment i nclude activati on prevention

In genseai asiprgyioushicdrsersbed, Wpikekwdity rayltionsreftandaningaie that plasma
SRR AT BB SRS
locﬂ<0utVtagcmt arecleméng Gansol Iz pilogodey  devicaithat wsef positive means such
RO Lt LSS5 b AL
poﬁﬁ@)@@bfﬁgﬂﬁt d%hl@é isC@ileraBy &@}Cpibﬁiménf wain@pedbvioe, such as a tag and a

ener %y I sol ating device in accordance wth an

meang ttaghyaent éﬂébtﬂf’r S@curp.b(vgég];g}ed t% S@rg)f—}sekiua% ﬁg\pfeym
acdofiie Wh'gﬁléﬁaﬂ)lgéﬁéa Qdualurgas stick activation

prevention pro tlc particularly at a gas stick
inlet valve. In a non-obvious way, unlike conmonly

HOjes ey Bk 46y S0 bRt SRR s R il Sr8 kit

prdb%iﬁa[tﬁ)/pdrﬁ@ilﬁly :ﬁgx gﬂ@ ‘dﬂmkei)ﬂet H‘lﬁe cnu ] hembbvmumﬁy, anlike
indirectly | asma gas f

comappty wpad gwnak b}?&a%ﬁg%repvla‘&é Pé@%?tgil%g‘ %M%ﬁm% gas flow

w1m%daYV£+f&Ké\ge 608! Qﬁﬁ%g) gf@:%ufrleﬁ%&e%tl@n 1nd1rect1y blocks

neunat | ca va ve causes the valve to
pldsme gaefloe by manaalioddactivtiog p pneumatisailnoparated walve &hnat/IéJ y

PR BRSO A MRS el U

valR® @dllﬁ:bm@@b&dlv@@& {elbgd), weliokein iyt efifebtbislygsispsyilastia gas flow
wicon&gnent density to be. maintaine [

&At stigky Thusnise drtegrationqfiadgekoutd %*6%‘\395‘{55&12?@ Sy

pnaﬁﬁ;ﬁicgﬁysopcetrétg&vél% Qﬁy allow gas stick component density to be maintained,
while substantially improving employee safety by allowing each gas stick to be

individually and quickly locked and/or tagged.

In an embodiment, an optimized activation prevention assembly is advantageously
employed on a gas stick inlet valve. In an embodiment, the optimized activation
prevention assembly includes a lockout mechanism. In an embodiment, the optimized
activation prevention assembly includes a tagout mechanism. A lockout mechanism
generally allows a lock to be attached in order to place a device in a safe position, while a

tagout mechanism may notify an employee as to the presence of the lock.



i ndi vidually and quickly | ocked and/or tagged. In an
enbodi nent, an optim zed activation prevention
assenbly is advantageously enployed on a gas stick
inlet valve. In an enbodinent, the optim zed
activation prevention assenbly includes a | ockout
mechani sm | n an enbodi nent, the optimzed activation
prevention assenbly includes a tagout nechanisn1 A

| ockout mechanism generally allows a |lock to be
Algougtewally maggaird byt iseyptiere this muention dogs a0t§%ff%re that both the

B o S S e

assasibhy. nyamanbiahmdltbbhe ppgmizad Rgiivatiomn psvcmme rasseoblylie enfegrated
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activation preventign assenbly is jntegrated into

thenlaﬁwﬂtagalst nagehansy of the opmized apfivagign @FPHS%FF%%GW{II‘] plocks
co{ﬂﬁ%e%é@dé B talct @Mt Qhe rra | gﬂﬁll?'%géé&%% v¢. $an embodiment, the

egrate |nto a perat ed val ve, such
pnéunadticeligopprated valheis Iao d&8 Lﬁln.tdgeajmas spgerahvam. of t he
opti m zed activation prevention assenbly bl ocks
conpressed gas fromactivating the pneumatically

Refp6fih&el to/FlIG/ @, a siplifle®IMoR6lithEIduL prob&iurdis shovad, iacardiyig to
operated valve is an IGS (inte :a ted gas sy stenz

ong @}pb%dlmmétfq;ﬁhq ISl B StFP ¢02, 4he plasmagyopgssigg system is prepared
for sﬁﬁﬁg%/ N@gtogt[ stdlf RACHRHBsind p?&‘é!!nng ARkA! d 'a&GaﬂyoshuP&‘&vn

I ment O e |nvent|on At step 402, the 'plasnma
Nept, atmqsmﬁg theydasemprecepsiemeisth is fismatechfron dbmgasmewce (&g, by

shti’tﬁx&é) th ‘\f}ﬁ VaPVﬁe%: ?Sﬁ?xtp %tos?e%jfgfé n&te 2&?&)\? %;}t ﬁ%{:;ealls laé{ded to the

enéir Bimting deded @igednlet wivd, . )gdkexgat ﬁtepi4I(Balgtherh§ally hazardous
uttin Lhe inlet valve, etc. é Next, at ste E ﬁ
stopeoT el Frer s Sefelidsieatsd (s 8 By ¥Enting apy gas n the plasma stick,

etc%n ?‘irﬁiﬂy a8 QLU 120 ehed SMhiESR &f@h@plasrﬁdf‘ﬂ)@&es‘sﬁﬁg \Psterf fom) the gas

, at step 410 allfpotentlal hazardous stored or

somecsxsd/@aﬁedapreqrgoythes‘»tagm skfyiqedir azpdrtenanee work. by venti ng
any gas in the plasma stick, etc.), Finally at step
412, the isolation of the plasna processi ng system

Refoining fidve taglS. 5sosimplified dmgxranf ofencbppiniiged dctivition psevantiorof

service or nalntenance Referri.ng now to Fl 9,
ass g e O OGR4 OB B0 TR B PatiFgine o an
emBb@&HRAL dQRe indERRAD |11Ya1‘1 &hﬁ&liﬁ‘i%ﬁtd tHeRaReds RNBHFRHECRIfaYe

operated val ve is shown, accordlng to an
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 on a substrate assembly, upon which the gas control components are
mounted. This is in contrast to gas control components that are generally attached

through bulky conduits with VCR attachments (vacuum coupled ring).
In an embodiment, the valve is a gas stick inlet valve. In an embodiment, the valve is an

IGS valve. Mounted on a substrate assembly (not shown) is typically a manifold

assembly 502 to which pneumatically operated valve 506 is attached through an adapter

10 °



enbodi nent of the invention. In an enbodi nent, the
valve is an integrated surface nount valve. In
general, an integrated surface nount conmponent is a
gas control conponent (e.g., valve, filter, etc.)
that is connected to other gas control conponents

t hrough channel s on a substrate assenbly, upon which
the gas control conponents are nounted. This is in
contrast to gas control conmponents that are %enerally

504¢In 48 ﬁ@aodlmpb adapten 0k ys thesaded- t1g atyrisal yordigirtignppaigssure

colpRGSOTURAYPL 08 el TR GRRlpd o ARty
operatedivalvk 3 tlmd)u@ adhptonfitidg 6h0.aThaths tas acnrepragse At Ielytel(sn ot

h t I
m%%%ﬁ@#%@e%%%%ﬁ@%ﬁ 5 4Rt
e@diPERNs Abvkdaflowlif tiypaetaekdi ment, adapter 504 is
hreaded. In a typical configuration, a pressure

coupling 508 allows a conpressed gas line (not shown)

Elﬁerlﬂﬁo«ﬂﬁl% n gteY ?1(5) QQMe'dg Tﬁer a@tQ&feﬁtt(? gapad ¥ €0 @%nanual

roug Itting 51 I's, as conpressed
shatpff seittles B aqdrieehmat/tagattlrgecbgamﬁw Ve ena8 04 shutofs $yitch 512

. adapt &I fittin 0, a valve n
s GRAB bl o Do P e e PG RE FI R ppELRRRER Baicd
vale 8806l to B deactddaqal &1d sedfpirgSplishiagd €ldw Withih ey gas stickc Hed

to adapter 510 is a manual shutoff switch 512 and.

addipien S PeRPbERUIQFE BV X mavAlsa fRsfain B AU ROT 3 P WIng any
coﬁ k&l af)f]tgat was i PRRERHCAY, JpRB S i 808 1for¢O THRIBSARMent of

s 1's blocked causing prieunatically operated val ve
maﬁ@ﬂ shatoffewiteln 612, \t@beuq:ntedw dl'tet ispibic peespure sthingneumpticelly

onthHAE 85 35St sk AU e g g o

pnéityaticBIONPepasEehlad 506, hﬂfaddvaﬁn Iaﬂoﬂﬂﬁiﬂl}’ﬂittag:mhj' §hu® pe adﬂed(ﬂo
val ve 506, prlor to.the en%ﬁggnen nanu sh toff

lockqii{tagpub mschanisny 14, erder to pRfanfially {nﬁléfe e
theggﬂ T rb&RihY sysRRETALS gmH@(lﬂﬁ%n@% JpRhiRE aﬁﬁ@@ion preventlon

ntially the same as the pressure outsid
asqgmbmmponﬁgurqd topeinimiecicaykyl oy ec@d@ntal remenidi Ehabm prgumgti¢ally

op%%{% grﬁlvg %Tgy n‘éﬂ%’e acp sat (?\qrﬁgo%%trst r?rﬁgﬁrf% Hqu&l%d/olg éag, or

Phootd 0 su Insure t
els6 aiitstanialit danagig thé opttrhﬁecphcas/amrppxemmsn agpempbt dman| n

emFRUEITBH §1eGEkis APR GRS 1B SheFPH R 6 4196 SR Y dend.
In %%ﬂﬁuneﬁhﬁi% 1dck-is BMEIERhE A8 lah ¥mbodiment, the lock is non-releasable.
In an embodiment, the tag is a one-piece nylon cable tie. In an embodiment, the tag
states one of the following: “DO NOT START,” “DO NOT OPEN,” “DO NOT CLOSE,”
“DO NOT ENERGIZE,” and “DO NOT OPERATE.”

Referring now to FIG. 6, a simplified set of top view and side view of lockout/tagout
mechanism 514 of FIG. 5 is shown, according to an embodiment of the invention. In
general, a toggle arm, e.g., toggle arm 516, may be inserted through cavity 608 (wherein
cavity 608 is disposed in a first portion 622 of lockout/tagout mechanism 514), such that

toggle arm 516 is sandwiched between panels 604a-b (wherein panels are coupled with a
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operated val ve 506 may not be activated w thout first
renmovi ng the lock and/or tag, or else substantially
damagi ng the optim zed activation prevention assenbly.
In an enbodi nent, the lock is non-reusable. In an

enbodi nent, the lock is attachable by hand. 1In an
enbodi nent, the lock is self-locking. In an

enbodi nent, the lock is non-releasable. In an

enmbodi nent, the tag is a one-piece nylon cable tie. In

secahd perbion oRaf lockany tagayt meghgris® 54k Seondpertion 426 #a:

R s 8, B R AT e

and:leés théin 180 ddgnqeb.i Edckautdagoubmetippisui Eid farthlersndedes |aeiﬁathatlon

ol S804 A 358 i T B 8 B Gl e 3 M fon

deBEORTA! zoné%t@@lgé&lvaﬂiﬁg priRuBhaticall @gk@tea rvelve 566 agishowien FIG.
inserted through cavity 608 %@ erein caV|&q 608 is

5), @nd pdpsk$02 fe. & & lmkw%wwaﬁn Aty s nogidiener thfough ghannels 605-
&5&%@&%&%@% fdst podGSh 5fba&eter1tngﬂtg%§ l(ﬁﬁtrﬂf Ad&tilvetion zone 614,
san a-

wBen panel s 604 wherei n panels are
toggteLgpine’d 6\watrtot he tle:po@tlemddn dctpation zene@d2 vgthout bypassing

ook AL B T B R b SRR AR bnng
locRd@/thiungeliRhaes 496t RllintineMacltatida goees]2 mapbd mérmmed
t han 180 de rees Lockout/tagout mechani sm 514 furt her

by ppesitionea2&ofdedc?d2vat i on  zone 614 and an activation
zone 612, such that when toggle arm 516 is positioned
in deactivation zone 614 (deactivating pneunatlcally

RefepdngnadtolGy 8, Soaptifedmethnd pfipevating B¢ activation dfeck

k [ 1,.k
o o B A0S B0, IBEN o
pn&ﬁ‘idtibalgfb&??zﬁedjﬁlﬁsiﬂéﬁhﬁlg lsﬁgrb‘igﬂtd Nekt, d:eaqi ’VO:a? itaglezswiteh is
to e arm Cc I one 0
attaghed pdhe BRFURSREAIIY DT Ne BT ot OER B SRR L
toggﬁcagﬁntﬁ%%ie"’arﬁpo& pdsRRbAG RR1RE LS a@RABoPzorc@ABYI NG

602, TBendin ockout/tagout mechani sm 514,
dea@tmatyon zong. |Fmaﬂlyo<'ft stept706 an pgfivaiiom pregartiomayechenism is attached to
rntn d by a position 628 of |ock 602. Referring
ﬂwﬂ ?8N$i a sinplified nethod of preventing the
activation of a pneunatically operated val ve assenbly

del t. | nit ly,  at .st
Wil ieein 4 g6t Soeabn i Lasbie e st Gurhadip s, ther
are X fatiof p&hRRati68¢ and c§iR0ALRs SWchFAI ihin the scope of this

invention. For example, although the present invention has been described in connection

with Lam Research plasma processing systems (e.g., Exelan™, Exelan™ HP, Exelan™
HPT, 2300™, Versys™ Star, etc.), other plasma processing systems may be used. This
invention may also be used with substrates of various diameters (e.g., 200 mm, 300 mm,
etc.). In addition, any type of pneumatically operated valve may be used.

It should also be noted that there are many alternative ways of implementing the methods

of the present invention.
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attached to the pneumatically operated val ve assenbly,
the toggle switch including a toggle arm the toggle
arm bei ng positioned in one of an activation zone and
a deactivation zone. Finally, at step 706 an
activation prevention nmechanismis attached to the
toggle switch. Wile this invention has been descri bed
in ternms of several preferred enbodi nents, there are
alteratlons permut ati ons, and e U|valents whi ch f al

Adijertages af e iseesbien dcluds;the avoidapee Qisiest rpigieddq BomsPRIimized gas
I

e S e YRR o0 43050 frnd G

vestgd,tshnald @e eglployawﬁs&mar physioallly acﬂém tip gaskdistiibwtiont system, for

Ry

bllibn&s u&gtty & l@éSm@mtaYribﬁl Whise dibaﬁmeﬂﬂ@zsmbmvglg enffd@yernufety by
etc.). In addjtion, neuna ically
allew@rgaaa@ugwp%tmn@@ldugl@aandi QUIMF%G t ed

that there are many alternative ways of |nplenent|ng
the nethods of the present invention. 12 Advantages
Havingtdiglasad emmmm'ylembbdmmntsmd ghediedianeds, orodiisgtionsanat ed

vl RS L SRl U B eVl g

and Spitieslt the ivehttbnai’ defiiddiyiete mlmlﬁgxlamss ically access
the gas distribution systemfor maintenance,

assenbly, or integration. Additional advantages

i nclude allow ng gas stick conponent density to be
mai nt ai ned, while substantially inproving enpl oyee
safety by allowi ng each gas stick to be individually
and qui ckly | ocked and/or tagged. Having discl osed
exenpl ary enbodi nents and the best node, nodifications
and variations nay be nade to the disclosed

enbodi nents while remaining within the subject and
spirit of the invention as defined by the foll ow ng
clainms. 13 CLAIMS 1. An integrated gas stick coupl ed
to an input manifold of a plasnma processing center,
the integrated gas stick controlling a flow of a
process gas into the input manifold,
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conprising: a gas valve operatively coupled to the
i nput manifold; a toggle armconfigured to be di sposed
in one of a toggle activation position and a toggle
deactivation position; a |ockout nmechani sm coupl ed
with the gas valve, the | ockout nmechani sm bei ng
configured to prevent the toggle armfrom being
repositioned fromthe toggle deactivation position to
the toggle activation position w thout bypassing a
CLABMSwhen the lock is enployed with the | ockout
mechani sm a toggle operated switch coupled to the
toggl e; a pressure coupling for receiving conpressed
1. gas Amamtegtatpd eps fiick couplddato ay input imanifolyl oHp, plasma processing

fitting bott.om opposi the fittin . .
coptp, el PRBGORGTIIPOE ot A oqePP s yfingu ranitld
combtiéihgtg bottom the fitting side being coupled to the

pressure coupling, the fitting top heing coupled to

t he 228y ¥H¥e SpseraElcPouBlffl (T 1he Ol t'ting bott om
bei Qo & RhEDnkiBulel %o BEGisYRLY r ode W attg@gé SctRAHdMPSIsiHdn and a

di sposed on top of the toggle operate wi tch, erein
togghedeattratippggditorar m i s di sposed in the toggle

act i vat,j o Sition . rate ' . .

al | & clingm%gl}?&%ns g(}eué’ﬁejmgvgltﬁl gl%rgéagsc‘%?‘t?%e egfégﬁov%altn\?/%hamsm being
coiifigueetd ot prrverndehet eggld tathn@oni beingbyepakitionddndromhethe toggle

conpressed. gas when present to activate the gas . valve
deaqivatign posftiogip iy toaEle 3ribatien pgsiton WHRpE PSS IP%Wﬁen the

lodBa8EfBloYe PR Mel16¢KdaE in¥&lakisn@l | oW ng the conpressed
gas eh absent to deactivate the gas valve in turn

i nhiategglgeperatérbsviichceupled tosthe taggles | owi ng in the input
mamif(l;)eS

Tl RO AUR PRI See | 1 L Lol
i nhiah bigptdrifetigoimyingssfiding asgp, hfoting eaohi ogpobiethg fitting top, and
S S 1 B 4 O SR LR A o
R e L
switgh, eapdathe dittjag bettorakbeits epunled © isesasi Yaltadhe égglecarm being
d1s885%ﬁ%'h‘?9p 51“&15 ?Jégiesoperated switch,
wherein when the toggle arm is disposed in the toggle activation position, the
toggle operated switch allows the compressed gas to reach the gas valve through the
adapter fitting, thereby allowing the compressed gas when present to activate the gas
valve in turn allowing the process gas to flow in the input manifold and alternatively
allowing the compressed gas when absent to deactivate the gas valve in turn inhibiting
the process gas from flowing in the input manifold,
and when the toggle arm is in the toggle deactivation position, the toggle operated
switch inhibits the compressed gas from reaching the gas valve through the adapter
fitting, thereby enabling the toggle operated switch to indirectly inhibit the process gas

from flowing in the manifold irrespective whether the compressed gas is provided.



configured to vent the conpressed gas fromw thin the
gas valve when the toggle armis noved fromthe
toggl e activation position to the toggle deactivation
position. 3. The integrated gas stick of claiml
wherein the | ockout nmechani smconprises: a first
panel having a cavity through which the toggle armis
di sposed, a second panel coupled to the first pane

t he second panel having a |ock hole confi ured t

2. r ecdibgeintegeatqdogps stigte .og Haifihd nWhersin fiek 1988 edPE‘B%tgg cP“f‘Wh is
coﬁr@@ré&)&)kvem) He: co}n??esse{d%g R ithinSthé BAN Vil t‘BEntoggle arm is

fromthe e deactivation position to
mdved @iom the Mggiﬁzﬂchwlqnqmsmmm fn the toggtaedqamx@gmap@&mcglas
stick of claim3 wherein the first panel is sandw ched
between the toggle operated switch and the toggle

3. ar Mrhd intddigted g&m&abﬁdaws wahitterkthe lookbwi mizchanibie ceimprises:
t he gas valve is enp in a plasm processin

sy s dist pgnel hpwing ﬁtCéWQFY g’é&’%“%‘tth%??gélte aEn 3§ ¢FROSGher ei n
the 5088, g;kéﬁ@l &(ﬁl%?ed%sthétﬂrﬁkpahgll ®le ¥RLYE parlep 'haﬂn? laas&@ hole

processi n sys e he 1 nt egr at ed as Stl ck
con:iﬁglrcd b whaveihe lotle v@wsem athg thesloghk is tsp@aeétl@ theslaek bels, the

h Valg%lﬁﬁ?? grpi:ﬁrlglgg\lllfqé Ehedcoggdg dé&ch%%(: c?1 0113’0% BhD the toggle

actwaﬁeﬁlbbﬂgona deacti vati on st ate of said gas valve. 9.
The integrated gas stick of claim1l wherein an
assenbly that includes the gas valve, the toggle

4. opergt ‘[ﬁ‘feﬁ %& stRRGf thgn t3qgligr§n @Eermir‘sﬁ%)dﬁeyi@ts%ﬁv@iéhe@ between
per pendi ¢ direction with respect to the input

theteggle operated Switch and the toggle arm.

5. The integrated gas stick of claim 1 wherein the gas valve is employed in a plasma

processing system.

6. The integrated gas stick of claim 1 wherein the gas valve is a gas stick inlet valve

for a plasma processing system.

7. The integrated gas stick of claim 1 wherein the gas valve is an integrated surface

mount valve.

8. The integrated gas stick of claim 1 further comprising a tag-out arrangement for

signaling a deactivation state of said gas valve.

9. The integrated gas stick of claim 1 wherein an assembly that includes the gas
valve, the toggle operated switch, and the toggle arm is mounted in a perpendicular

direction with respect to the input manifold.



