ADJUSTABLE ELECTRODE ASSEMBLY FOR USE | N PROCESSI NG
SUBSTRATES OF DI FFERI NG W DTHS | N A PLASMA PROCESSI NG
SYSTEM Field of the Invention The invention rel ates
generally to plasma processing systens and, nore
particularly, to an el ectrode assenbly for supporting
substrates in a plasma processing system 5
Background of the Invention Plasma processing systens
are comonly used for nodifying the surface
properties of substrates in various industrial
applications. For exanple, plasm processing systens
are routinely used to plasma treat the surfaces of 10
integrated circuits, electronic packages, and printed
circuit boards in sem conductor applications, solar
panel s, hydrogen fuel cell conponents, autonotive
conmponents, and rectangul ar gl ass substrates used in
flat panel displays. Oten, the substrates that are
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Background of the Invention

Plasma processing sys;fems are commonly used for modifying the
surface properties of substrates in various industrial appiications. For example,
piasma processing systems are routinely used to plasma treat the surfaces of

10 integrated circuits, electronic packages, and printed circuit boards in
semiconducior applications, solar panels, hydrogen fual cell components,
automotive components, and rectangular glass subsfrates used in flat panel
dispiays. Often, the substrates that are subjected to plasma processing have
the geometrical form factor or shape of rectanguiar strips with opposite side

15 edges that are substantially parallel.

Conventional plasma processing systems include a plasma
chamber and a material hand ling system that transfers substrates 0 a
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5 aligned wth corresponding rails on the materia
handl i ng system The rails inside the plasm
processi ng system have a separation sel ected such that
the rails contact side edges of each strip |oaded
fromthe material handling system onto the rails. In
one conventional el ectrode design, the

substr 5 ing.. 10 rails are formed integrally
wth CherebPRERbs e iie bind Frmoere prasaireament

pr ocesgh t ' tooled 1o plasnma treat strips

havi ng oo T 2Rr e P24kt RedneRameaneian idnspliera
edges prd eRtd : .must be replaced with a
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t h& 1&iigriddagtridorfedbbsys ew el ecfrode may be q
ni sal i éghed Wi t h_ﬁ%ﬁé@g@@ gﬂ %@alf%{‘&ﬂdﬁvg PR Age rails
syst emsidetthg Bidssd Mol dy with an

adj ust nent t g dsfn ﬁeﬁ}gf%%{n?ggsé%%a%%g%o%e@&@@“ Seleriedsuch that the
I nt egredik coNRST 186 EHQY of LS t.hi s, defici.ency,. .

pl asma pr ocessi[ﬁ%bg%togé ct?%ﬁh? %%Efégrffg&ﬂ]?ég%tenae[%a%di;ng system

I nt r odetodiek glijgct rode assenblies with non-integral
rails that 20 ale novable anong nultiple different

separations acppsse E&%eﬁ%ﬁa?&l@cféde%s%?g{ﬁr%%g%t}gsiu;ﬁaﬁing

conventional rail construction Teatur

8 | i ahe formed res@Uy illihe 258 o 8RSGDRE Lo shange Lhe

separation between theé rails constr B'S5tede

bar s EmcesshrghtyenesistBcbiot ib E&\ﬁﬁ&f&%{ﬁé@p?%&é}ﬁ@gﬁt width

rails. Typically, an operat

mar kebwedrireelopicktfdd BEgdds eze?mtep%’é’ét%%;ei_ Q&gf}%&gplaeed with a

rails to accept strips of differen

al i griffegettiatoctroelRidng frw'eérlai r%héiuﬁh %%féél%ﬁ%%atd%?e L2 A08 This

rail positions is not readi repro
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material handling system, which is impossible to remedy with an adjustment to
the elsctrode rails because of their infagral construction.
To overcome this deficiency, plasma processing system
manutacturers have introduced elecirode assemblies with non-integral rails that
20 ate movable among multiple different separations across the surface of an
elsctrode. This conventional rail construction features guide bars and rails wit
set screws that are loosened fo change the separafion batween the rails
constrained by the guide bars and fightenad to fix the separation between the
rails. Typically, an operator will make fiductary marks on the electrode for use

25  in aligning the rails to accept strips of different widths. However, aligning the
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set screws nust be | oosened and tightened in order to
change the distance 5 between adjacent rails, which
requires tools and slows the process, Productivity is

| ost during the tine required to | oosen each rail,

align the rails wth a set of fiduciary marks. and

then tighten each rail w thout inadvertently altering

t he al i%nrr,ent. It would be desirable, therefore, to

pr ovi dBANUERRHS rerkistio dnriisd raliqioisfion$ & nd r@AAG Mbroducible
procesgi nﬁg @yﬁstemthat overcones these and ot her ’
def i ci'GRET B BROWORVERIiBTeeniainecatond dus prIstde et 8.
Sum’rars)é 1n. an.en’fyggi_ment _of the present invention, an

el ect FoRS ACKENRIYGY M afigring e pplsrwiintpedideciary HBAG. Morsover, the
substr, IN_a _plasma processing system conprises an )
el ect rs%!:d%§%%§/maﬂ%ﬁalﬁpﬁﬁr@dl QI'V]' fghtenieddst omdzn mﬁﬁa@ the distance
"eﬁbefaf.*tweeAS%OCi a egl wth the electrode is a plurality

of raiTs that tooperatdidioieadingiontsiang sitwreteuhssdsat es

on th L ode. . Fach of the rails includes a
pl ur aﬁrct%lf/J 8%\'%{ g’ise@afn%mngéhﬁ éeirpguirasib dvasenkaeh raf a!idlmfthe rails
y

secong. ting nmenbers is connected 20 detachab
Wi th %’g%&‘eﬁ@?‘ﬁ%‘f‘a nfietiengishientmcs rébwitautovaltbfenty

rmun_té;_{égingg%e%f{ LIS, with the el ectrode. In one
specific odi ‘of the present invention, an

el ectrode ass | y. for supporting one or nore

substrates in gq&uéjs%d%?”@ggsm%@%ﬁéw providerari eldesodan
electdpde iy s LrLst and second grooves that are

al i gned 25 gﬁb%tgaa%‘ltaisrgﬁ|P§°$?§F'§9|S¥Ftemhﬁt parcdraes these and other

posi tds@Res.il &St oove and a second -3 bar is
posi ti oned zﬁoﬁ%gvé%@&ﬁbg% congiucinsct r ode

assenbly further includes a plurality of rails each
renovably engaged with the first and second bars and
each gexlfdi ng between the first and second bars. The
rails

[n an embodiment of the present invention, an electrode assembly

15  for supporting one or more substrates in a plasma processing system

comprises ar electrode having 2 plurality of first connecting members.

Associated with the electrode is & plurality of ralis that cooperate for su pporting

the substrates on the elecirode. Each of the rajls includes a plurality of second

< it
enneciing members. Each of the second conneciing members is connected

20  detachabiy with one of the first connecting members for removably mounting

the rails with the electrode.

In one specific embodiment of the present invention, an electrode

assembly for supporiing o I i
pp d One orrore substrates in 2 plasma processing system

includes an electrode having first and second groaves that are aligned

o . . . »
S substantially parallel. A first bar '8 positioned in the first groove and & second
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cooperate for supporting the substrates on the

el ectrode. 5 The el ectrode assenblies of the invention
may conprise a portion or conponent of a plasna

processi ng system The plasma processing system

i ncl udes a vacuum chanber encl osing a processi ng space
capabl e of being evacuated to a partial vacuum a gas
port defined in the vacuum chanber for admtting a

pr oceSE JASSTPRS ipfee proood griong. Thaerctrand assPPlurther
suppl ﬁ'?i The 1ggel_ ectrode assenbly is positioned in the

pr oceSE1U5® 8 pitetaRtrals cetheremovel bygagualuptietie W Bné R8cond
power rlé%|y for converting the process gas to the

ol asnB2'® o1 @56} 8EEREine baveaniths st arid sdvent MENtTHATa@Y

al so pc?o rgttrgfi tted to existing plasma processing

syst eRd A8 @ F SHPEwENE e substraies omtrentlecinale, el ect r ode.

The el ectrode zﬁésegol y.of the invention sinplifies the
process of DREPYe Mycabieasiihe ventssinay coyaHedm portion

to ac rkpi.eces or substrates of a different

si ze gy ?”é’?ﬁ?ﬁ%féﬁmﬁ RgCeFRncsystaan cEhd plaseerprocessing system
adj ac trate- suypporting rails. The el ectrode

ass eﬁﬁ%d%géj ?%Cé‘“f’h Li?leé FIPed(g 8 prepessing shaa ezpablehsf being

pot ergd, .al 1.sal ignnent between a material handling
syst (reg r\{l]agf%éﬁ?eénp %’I%ﬁfs UBro? 883 Perg cefjnademthe vaousen aifamber for

the higghwkeproduci bili in rail position 20 when the
el ectr odetﬁgggg 55 SRS D HierRTeePse U shany erdrepeyarsiupgly. The
et Wei~ad] rails. These and other objects and
advant aggggg%%ﬁge[y BroSERTCY IVER Presessiss apachevbivelathically

appaggidi cconpanyi ng draw ngs and
descri %‘%?W‘%%?%o Fsuggly ?% GE%Y%’F‘”@?WW%@SWS&@ thehplasma.

Fi guTRs oiERRoRACCAMAR B AT AN NS . 0f SN ar @

i ncor por ated 1 n an =44 also be retrofittad 1o eXiSﬁng
plasma processing systems as a replacement for a convenfional electrode,

The electrode assembly of the invention simplifies the process of

15 configuring a plasma processing system to accept workpieces or substrates of

@ different size by readiiy adjusting the distance between adjacent substrate-

supporting rails. The electrode assembly of the invention reducss ar eliminates

the potential for misalignment between a material handling systermn and the

plasma processing system because of ihe Righ reproducibility in rail position

20 when the electrode assembly is modified fo change the spacing betwsen
adjacent rails.

These and other objects and advantages of the present invention
shall become more apparent from the accompanying drawings and description
thereof,
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constitute a part of this specification, illustrate
enbodi nents of the invention and, together with a
general description of the invention given above, and
the 5 detail ed description given below, serve to
explain the principles of the invention. Fig. | is a
perspective side view of a plasna processing system
havi ng an el ectrode assenbly in accordance with an

enbodimnégcﬂ% ﬁ E% : on flanked by inlet-side and
out | et -side mal'eI At ee%“ systenms; Fig. 1 Ais a

top view of therpl asnp, sipg systemof Fig. 1 10
shown from a perspect| \‘/’E‘F@@ﬁiﬂ“ﬂ%ﬁhéﬁk%érﬁ;@ﬁomp@t%u and
shown cansittut=WPHOSEESE @e SRS upported by the .
inlet-side materi al ha%gl ?‘%&g@f%ﬁ?e %ﬁb epRef the invention

subst raticfegtthebeitips @@ﬁé&ﬁ%ﬂ&ﬁf%@%@%ﬁ ﬁéﬁ%&‘éﬁ, &gc the

prgce;s%gg%dsystem and processe

by °t hé€Biies ees@iptien préebeialy, sd Lagasystem. 45 Eig.

1 Bis a diagr ?:rrrrati C view ofﬁﬁ%l %&%&%%pbﬁg%@éﬁioﬁg% mvention.
system of FigFid;t Fegpershebi casien i ' of .t he

el ectyode assenbly of Firsga. 1; %&%‘f%ﬁ%ﬁ%@ﬁw\ﬁswsﬁmm
of OnE"GHY Fhe BifpEe afsefiy in2oodit ol Sn Amgbifek| e
taken algng line 3A-3Ain Fig. 3; 20 Fig. 3Bi1s a

bot t o'&”?ﬂ%’@%ﬂﬁﬁk%blélﬂmida drieouise-Qdd naterial SandBing Eét&ns-
SCis a side view taken along line 3C-30 in Fig. 3 ’
Fig. 3Dis a tbf Vv takéew af brglddntepIBeaRd Hskidor Fig. 1
3ip F%‘gm,%ois a top view of one of the central rals of ™
Fig. 2 CEIG 2PR$RECHR kengali thevchambldid aid stefwRig, 4

-5 Fi ' .Ccross-sectional view taken generally
al onguglfjfoﬁlcgs%l%j- %@s‘rg SEigpotipd by the inlet-side material handling systern

on the lef, substratss ic ba Processed supporied by the plasma processing

system, and processed substrafes Supported by the cutist-side material
handling system;:

15 i i i icvi
Fig. 1B Is a diagramnratic view of the plasma processing system
of Fig. 1;
Fig. 2 is a perspective view of the electrode assembly of Fig. 1;
Fig. 3 is an end view of one of the bars of Fig. 2;
Fig. 3A is a side view taken along line 3A-3A in Fig. 3;
20

Fig. 3B is 2 botiom view taken along line 38-38-in Fig. 3;
Fig. 3C is 2 side View taken along fine 3C-3C in Fig. 3;
Fig. 8D Is 2 top view taken along fine 3D-3D in Fig. 3:
Fig. 4 Is a top view of one of ihe central rafis of Fig, 2;

Fig. 4Ais an end view of the rail of Fig. 4:



Fig. 4Cis an end viewsimlarto Fig. 4A of one

peripheral rail of Fig. 2, 5 Fig. 4D is an end view
simlar to Fig. 4A of the opposite peripheral rail of

Fig. 2, Fig. 5is a bottomview of the central rail of

Fig. 4, Fig. 6 is a detailed view of an encircled

region in Fig. 2; Fig. 7 is an end view in parti al
cross-section taken generally along 10 line 7-7 in

Fig. 6 showi ng '8t BAupPsneedionadew iakeargenalaly aidngang 4541
a. barf f Ehe el ectrode assenbly; and Fig. 8 is an end

vi ewH Igparti al cross-section simlar to Fig. 7 in

accor dance vvit]g af al temati ve enbodi nent of the

present i nventT8r*C FRNRCA IR §irDiss &y Figt #8mf ofie bladpheral raif of
Pref%rj%%d Enbodi nrents Wth reference to Figs. 1, IA

and ,’a plasma processing system 10 is flanked on

ag inlet side %ﬁg“ rst material handling system 12

and on an outT&t*LFFE K View swisa inbigesh aff tHeamglositg peripheral
syste éﬁzi aterial handling system 12 includes

structure % 6t shown) that is capable of transferring

a 20 pl uralit)h'of .sukgl%grat es 16 to the plasnma

processi ng systei T PHPMpfeR phtherqeakehmEiof Figter i al

handl i ng syst includes, structure (not shown) that
is capable o?ﬁ'g&% idcﬁbalﬁ?ﬁé(‘eb’fﬂ%cgéb%wc bégeateEid1B8;

fromthe plas .0cessi,ng system 10. Each of the
material handli S{r ‘%EFB I pEAtighRlPssRertiRie iaken generally along

ST inch wheel s, h . and
S heret 2 SR oo B0 i Bonliivg o b der of the

as ugdersid rson having ordinary skill in
the art. Tﬁéegggﬁégahg %r ocessi ng system 10 i ncludes a
chanmber 20

Fig. 8 is an end view in partial cross-section similar to Fig. 7 in

accordance with an alterative embodiment of the present invention.

15 Detailed Description of the Preferred Embodiments

With reference to Figs. 1, 1A and 1B, & plasma processing
system 10 is flanked on an inlet side by a first material handling system 12 and
on an outlet side by a second material handiing system 14. Material handling
system 12 includes sfruciure (not shown) that is capable of transferring a

20  plurality of substrates 186 to the plasma precessing system 10 for plasma
treaiment. Material handling system 12 inciudes structure (not shown) that is
capable of remaving the processed substrates 16 from the plasma processing

sysiem 10. Each of the material handiing systems 12, 14 may include

Ert ot '
swucire, such as pinch wheels, pusher arms, and other mechanisms, for



consi sting of a chanber base 22 and a chanber 1id 24.
The chanber |id 24 is 5 novable relative to the
chanber base 22 between an opened position that
permts access for substrate exchanges and a dosed
position. When the chanber lid 24 is in the closed
position, an environnment |s created inside the

chanmber, . itable, f | asma treatment of one or
nor e @%%’é?‘? arwe%&f% ?teﬁa%i£§i“d‘éﬁs@§€cpypﬁ38$rﬁp% Ravipgerdinary skill in

chanmbgr Lid 24 is | owered such that a peripheral rim
of the 10 chanber lid 24 contacts a peripheral rim of

ol ates & propsearugefeRite ot S aHembe 20

posi (ot o ARIART bEREIOR o heblatiieh ThemT e 2¢ s
23 a0 e RO PR R T i g pandeet
o R Chanhor (anoyfte reetklfef dBlR Hosey fodloh When s
i O e et b TR PR S SR SPReinsids the
Couplod 'L 2 e oeonk Sy BBt gl S BFHUE Ak B ge. s

A gasiosup pbiitict) the cieRMY: i 32 2 )
defi ned iE chanber 20 angggwé%ﬂé?%?%agaucg%%tawwggﬁl rim of the

10Ni ZhdhBefIORESSARS 2 beriphdg g?@%?ﬁ%%rb%g@gs%ﬁ g sealing

i nsi de the atnospherically-seale

an i mi¢dcmkshie\tReuedihes a%fgocfe%giﬁé{ ﬁgﬁéﬁﬁgﬁrt}ng 6?@:@&212@ ré)lsgpphere.

t he processing space t he SsS OW 0

f r oniHee thashauped iy 20s ?ﬂth%ﬁeﬁé@gﬁ&@rp e étpagiglgeé@g@?«g%

the punping rate of spent a fre process

the spRNOSESSHRODSPFRMS @3%?35&%%@%%@@85 g%s%\éégg‘ﬁlie amns

sub- at nospheri c chanber pressure surt

t r eaR3Etare Ve SRR rh@%a%% ﬁog 8@%%@%% %nd tos2Y $0sttions of

as a radi of requency
18 the chamber lid 24 refative to the chamber base 22.

The processing space 26 defined inside tha atmaspherically-
sealed chamber 20, which is created when the chamber lid 24 is closed, is
evacuatable fe a partial vaéuum by a vacuum purmp 28 coupled with a vacuum
port 27 defined in chamber 26, A gas suppiy 30 is coupled with a gas port 32

20 defined in chamber 20 and fransfers a stream of an icnizable process gas to
ine processing space 26 inside the atmosphericaily-sealed chamber 20. After
an initiat evacuation fo remove atmespheric gases from the processing space

26, the mass flow of process gas from the gas supply 30 fo the processing

space 26‘and the pumping rate of spent and fresh process gases from the



iIs electrically coupled wwth an el ectrode 36

associated with the chanber lid 24 5 and an el ectrode
assenbly 38 associated with the chanber base 22. \Wen

t he chanber 20 is seal ed, evacuated, and supplied with
process gas, the electrode 36 and el ectrode assenbly
38 are energized by the power supply 34. An
electrgg%%netic field between the energi zed el ectrode
36 and eiac{¥Sqace @?@f@@wa%@tq Prowidact submitriospiegic chamber

t | i nsi de the 10
b1 0CoL LT g S PEa g PRTE REXGBRER! SibppRes 38, suppl | es

RF current to ode and el ectrode assenbly 38,
the el ectronagﬁ'dé%%é&fsl%gfﬂéf%?nst £6t3 R iofeauenaydRF) power supply,

Bgn T TG Y ket

Dbt o A T el MR S Ao i st R o s Rambhgd 24
Acead : 36, and. el ectrod

D aemnly e L 8 LR e mbechmseizen Vinen

pl asnthe charibeeab IE&aledl u 28, .gas supply
30, and power surIJpI ya834%%3\%%3&5?&%%@%6%”;1&8Rmcesspgast the

under gitclomticdB6 andelesfatdavkmng, dedi Bay skl in the
art and wWill not be el abor at g%rsﬁgﬁg%nﬁig%&dr?yﬂﬁ%wersuppfy34<

chambén 2etmntdgnatic felii BeidR tHAEH S S g%lctsm}de %@%%ag&%ﬁmde

f eedt hroughs, etc. (not shown) reqtired to pr

envi rasseenty Sintaratideith e Shadhaeiasa GehbLabl ﬁla%rgl\é/ ingifle the

pl asma generation, as understood by a perso

oti rRiPSesskigldpaba 26 tas bowaNSBolyact BAGE R ofkdht 1ol lirode
which |i ke reference nunerals refer to |iKke ?eatures

in Fi§sandeledimdennsenbly ashthealietiontil 86 88T MM 3B, wi
associated with the chanber base 22 includes an g with the

el ectfUFeEs 465 ingldaige ghaube2042 timbdviriing. RS BuRBates 16, which
receive one of a pair of bars 48,48 to form an

assefib §OSHREddr S rigcezingspace 86 Aeav@anas alekiods 36 and
par al }eg{% nd are |ocated near, and slightly inset -

front pesemblie B8 pive expossil de tredgesmato sbw n@i§eh bRiena

49 %Qaetmdeen?th of the grooves 42, 44

The vacuum pump 28, gas supply 30, and power supply 34 have
a construction understood by a person having ordinary skiil in the art and will

not be elaborated upon herein. The chamber 20 wifl also include various seals

gaskets, feedthroughs, efc. {not shown) required to provide an environment

20 inside the chamber 20 suitable for plasma generation, as understood by a

person having ordinary skill in the art,

With reference to Fig. 2 in which like reference humerals refer to
fike features in Figs. 1, 1A, and 1B, the elecirode assembly 38 associated with
the chamber base 22 includes an elecirode 40 having grooves 42, 44 that each

25 receive ons of a pair of bars 48, 48 io form an assembly. The grooves 42, 44
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may be chosen such that an upper surface of each of

the bars 46, 48 is substantially flush with an upper
surface 41 of the el ectrode 40 when the bars 5 46, 48
are situated inside the grooves 42,44. The
cross-sectional profile of the bars 46, 48 may be

conpl enentary to the cross-sectional profile of the

gr oov 42, 44, Preferably, the bars 46, 48 nmay be

i nt er%ﬁ%a%eé%ﬁwa&&%’i G lPCavengar.iand shgsniesst 42m, dposite

Assocy Lth the bars 46, 48 is _a plurality of, for

ex anp*%%p%g raVngdeﬁgg%?%ée §°8tredphdr The aepth obthe GaovesM2, 44

56, ' rail.s .50, 58 are peripheral rails and

rail gl%@gf’e?ﬁ{”c%?”&b S ERUPRET THTACS opsath vidhe bamria, K8 is

surf : lectrode 40 between rail 50 and rail

58. %@S%‘P%@%ﬁ “gfg ,a“éllf’?er&s%%rpa% “A4r8 thepplpefinste 40 when the bars

supst ' : nal or perpendicular to the bars

4?,) 4‘?’]%%@ s %‘Pﬁ)‘%‘? e groges ‘g?e,r‘]‘gsé",hem%rﬁqﬁwwﬁmﬁie of the
mut enent re 15 substanti al |

col 1 st Peteng be EERARARTRN o Brirameyaor peiaotis grooves
associzahedpw ria ndlipg,.system 12 to define

B A or PR e, Wi B i e wisably posttoned among

sybsttm@%]%vé@z;@,r@_.l oaded into the chanber 20.

Simlarly, the rails 50, 52, 54, 56, 58 are

P20 L) SRRt el EsP N LA e

or LR PR 8 AR 0 e torr

Sgl r rf%@férhg?%iést %% ’déggfaggc;engﬁf Hag%?%%@%\@%gogﬁ tﬁg gﬁg%%cgﬁt%e

S5, Sl e oA AR RS g o enitind e

Ui VA e D SRR ¥R B UE R e B AR 3, e s

1519 S, St SRR et S, ©

ﬁ] ge%ﬁ tf:e@éf]ﬁéii@!é}ﬁ%oﬂg@r WHTBREHENS, n%tmgt ;g]gra?rﬁj/% LBl élsssoglgged with
material handling systemn 12 to define a piurality of lanes along which
unprocessed substraies 16 are loaded into the chamber 20. Sirnilarly, the reails
50, 82, 54, 56, 58 are substantially collinear with a correspending plurality of
rails 82 associated with material handling system 14 to define a piurality of

2C  lanes along which processed substrates 45 are unloaded infe the chamber 20.
Each of the lanes is defined between an adjacent pair of rails 60, between an
adjacent pair of rails 62, and befween adjacent palrs of rajls 50, 52, 54, 56, 58
s0 that the material handling systems 12, 14 and the plasma processing system

10 have an equivalent number of lanss. A persen having ordinary skill in the art

25  will appreciate that the specific number of rails may vary contingent upon,

-



t he chanber 20. Rails 50, 52, 54, 56, 58 cooperate for
supporting the substrates 16 in a distanced

relationship with the upper surface 41 of the

el ectrode 40. 5 Specifically, the rails 50, 52, 54,

56, 58 elevate the substrates 16 above the upper

surface 41 of electrode 40 during plasma treatnent

t hat gégose% ;E% substrates 16 to the plasma in the

pr oce3 &7 TR UFaEE 5% haflimenpiane peivesubsirate §6.an8 tamdimensions of
3A-D Lch like reference nunerals refer to like
featJ?ggwgﬁ%?E%%. 1, 1A, 18, and 2,.bar48 nmay be 10

centered about -a. | Ltudinal axis 63. Bar 48, which
may be tubul ar ,Rgilisn%]%geé‘ﬁ 5. B GPaPaTEp Tof susipainggie s@sirates

and det e AL Ao SO tnediver ewsanch T aghe siegrade 4.
o6 anereaor LR sdiBhle, 1o, B8 iira egnbrats 10skacatie

of des B8 ST e Eiat o0 R Tre serarm e ospess te
Cros oot 1AM LERPR A Brebsdomie o 3

of apeni ngs. 50" [ APEARE FhESanh Sekme i W s

ol ne e A SR RO IR O 1 pa e by b
ong fod nal L e e SR, S48 S Tor e ot inouces
Form g a2 S TR o PSR sl el g cubiaraly
pact o oo BRPBET AL slng 8 451t p4png o8 Hierset: stong
o R g e BE RS A RE o e i enner 74
84 i $id&d 89and 70 intersect along right-angle comer 76, and sides 70 and 64

18 intersect along right-angle comer 78, As such, bar 48 has a four-sided

polygonal cross-sectional profile.
As best shown in Fig. 3A, arranged along the length of side 64 is
a piurality of apenings 80 in which the adjacent pairs of openings 80 are
separated by a spacing S4. The openings 80 are afigned linearly and are
20  centrally positioned between right-angle comers 72, 78 that border the
longltudinal edges of side 64. Side 64 includes an identifier 82 that may be
inscribed into the materia) forming bar 48. The identifier 82 provides a ready

Incication to an cperafor of the value of the opening spacing Sqso that the

operator can reliably determine the distance between adjacent openings 80.
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arranged along the length of side 66 in which the

adj acent pairs of openings 84 are separated by a
spacing S2. The openings 84 are aligned linearly and

are centrally positioned between right-angle coners

72, 74 that border the 5 | ongitudi nal edges of side

66. Side 66 includes an identifier 86 that nay be
inscribed into tgg rrgteri,al_ form ng bar 48. The

i dentifier 86 Pr BV FESVAM Flgrdh capUEin e opsniogepaisaiso

of t f Lhe opening spacing S2 so that the i
oper %&gggﬁbﬁgg@? F‘e{/‘g“’ér?g SW%QGEB wWhihehe ediasani aeds of openings 84
di st adj ace penings 84. 10 Simlarly

and. %ﬂéggg%@gﬂ‘m? ey ?Oé’eﬂﬁﬂaﬁéﬁﬁwakaqedé{ﬁ@?ﬂwﬁw are
88 ig the | ength of side_ 68 The

adj aconf e B RRRaRl 808 b ghEats eSmeli it 2d dithprer he
SBaci|gkiaa: U q 3 .ali,gned. |linearly and

e e HeRe OERR | N oS e St anay be
74, ToschBad i Lt udi nal .edges si de 68.
Side 68 i ncin%%h%‘?g%tje? g%’%ﬁﬁgqgé r%bq%ﬁé?eerﬁ‘ﬁ?r%iprf@ges an

i nschidpadich A ' forsmng bar 48. .Th

i dentifier 909%%5?%’2??%{&%’?%?@? gBﬁ“’P%S%?F'%g?%ﬁfBﬁf the

ft ; | ' S that the .
oper arar e By AR BRI v Aer OPHgon acent

distaagﬁngfg&pen adj acent openi ngs 88. As best shown
in Fig. 3D, a plurality of openings 92 is also 20

oy anbe s onale) ol oL LHLE T, 708 ARSI oo

The rperd hgé}:%% | A . .

ceﬁt ral | yr@ggsa%t%?gﬁg? g{et neen érflpgﬁjt;é é‘ﬁ?gﬁg‘eg‘f%eﬁf’é"%,‘“%s% are
h L ' i-nal ide /0. .Sid

701 e s Py RerschBy deRonREN8R 0t sl EBrpatTare

o SIS g ol e B,

of tleagiormi ByePadidsSsRi8 daNaluddean fekbtsier 90 that may be

15 inscribed'inio the material forming bar 48. The identifier 80 provides an
indication o an operator of the valus of the opening spacing Sz so that the
operator can readily and reliably determine the distance between adjacent
openings 88,

As best shown in Fig. 3D, a plurality of openings 82 is also

20 amrenged along the length of side 70. The adjacent pairs of openings 82 are
separated by a spacing Sy The openings 82 are aligned linearly and are
centrally positioned between right-angle corners 78, 78 ihat barder the
lengitudinal edges of side 70. Side 70 includes an identifier 94 that may be

inscribed into the material forming bar 48, The identifier 94 provides an

25 indication to an operator of the value of the opening spacing Sy so that the
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operator can readily and reliably determ ne the

di stance between adj acent openings 92. The
identifiers 82, 86, 90, 94 may be forned in the bar 48
by other Jacuum conpati bl e nmethods as understood by
persons having ordinary 5 skill in the art. \Wen the
bar 48 is installed in groove 42, only one of the sets

of s 80, .34, 86, .88,is exposed as the

r enai%%ig%d t %l ergag’g(téé"ddiaﬁa&%ﬁtﬁ%”%ﬁ'}e digancegigtwesn agjacent
hi dd tions of the el ectrode 40 bounding the
groosjge%é.gpg%'he exposed one of the sides 64, 66, 68,

86, 88, 15 chanede By o e ehout ¢ Bay oaLoraRe 7 beder 48 by

| dancy T are oA Rt B B e R A s erdnsicsnary

o dee bt B8 2B Roy SR R 5T PRRUSE KiSbrs forioime e seis o
char e o PO SBrYE B8R Afe fu TR0 Sess of openings so,
ol 1o ot onany MR Beflon3 P e RS E R ke o e Sroove 42.
compr 156 o el e o ekt BT a2 neRee o efed oot o

the cort eapona, e o & SRRa PP IHE 18 o8 SRR g o bar s
?EjsSg%??\ilde]?y@j?ﬁ?ﬁ%Intniggnsgﬁyfmi’ nsg’n glzt ernative

embodi ment, bl ideners2D, b ey des 64
66, 68, 70 by omtti ngrsonego’?goﬁglfgeg%"t%%zd RicHRafdn of the

cor r panst gp@nirigieaicintioRl R 2¢ ¢ idé’so?4,t%§; ﬁgfo. 48, A3 the

a construction substantially identica

consitisatifier0sp, &s, bar 944r%a2 Qortnﬁge%e tgiﬂggsét neta@tgwaggi:nﬁﬂﬁ @Iﬁ?{égter

may‘be-installedin eit er ~of roov .

et siton 00 A g LR AT Mo

6 sidufjawenthaid & dpenindBen, BaTsx4 o] T2spectively. Alternatively, the
identifiers 82, 86, 90, 94 may comprise simple non-alphanumetic geometrical
shapes, such as bars or circles, indicative or suggestive of the corresponding

distance or spacing between adjacent pairs of openings 83, 84, 88, 82,

respectively. The invention may, in an alternative embodiment, mark fewer

20 thar all of the sides 64, 66, 68, 70 by omitling one or more of the cerresponding
identifiers 82, 88, 80, 84,
Bar 48 has a construction substantially identical to the
censtruction of bar 48 so that each of the bars 45, 48 may be instalied in either
of the grooves 42, 44 in elecirode 40. When bar 48 is installed in groove 44,
25

ene of the sides 64, 66, 88, 70 is exposed and visible. Similarly, when bar 46 is

-1z



-12 installed in groove 42, a side of bar 46
corresponding to the exposed one of sides 64, 66, 68,

70 of bar 48 is exposed and visible. The bars 46, 48

are positioned in their respective grooves 42, 44

such that the openings in bar 48, for exanple

openi ngs 80 on side 64, directly opposite to the

openin %g.in 5 side 64 of bar 46. This correlation
ensur ‘é‘gélf‘ﬁ 1" I'REVS 4 Edideet beaftd soBespobding Suthe SBosdiBone of

i 1 IR B 01 GRS iscmeesd aptimbisoThedier oA dS are

°2 | B Pual 1308 o ) Bt e b s

e A B0 S b

1 er it P el O R Ror Raseedeniing hviehed o 502, 54,

e o T L SR 2 e raponner

uch ~ B R L, P o P ohal "t PO QR facent pair

D of ket Bl €%l B Ll Shan fo e o

oi. o BEE SR s ha et dorRas: 46 ana s

A e B e Roo I SO cReninbEp0ce 8 S 66, of

20, 83, 20 roopener el Rb R Ra Rt bRt veahi B Bers 45,

iy Saep Oy ARG teor 0808 LS 4 oo

Rt ng ot s S ane 1R e PO R et g Botondipaptes, such

W e n a2 e Re R ot sol i PRI R bbb more

9% PossIBhedAlloRRRfnds as

in other alternative embodiments of the present invention, fewer
than all of the sides 64, 66, 68, 76 of bars 46, 48 may include the respeciive set
of openings 80, 84, 88, 92. For example, only two sides, such as sides 64 and
66, of each of the bars 48, 48 may be populated with openings 80, 82,

20 respectively, as shown in Fig. 3, and the remaining sides 68, 70 may omit
openings. In this instance, another set of bars (not shawn) may be provided
that have sides populated with openings having the same spacings as cpenings
80, 82 of bars 46, 48 so that this new set of bars and bars 46, 48 with

peputated sides 64, 68 will provide the same sef of possible rail spacings as

25  bars 46, 48 with populated sidss 64, 686, 68, 70.
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25 bars 46, 48 with popul ated sides 64, 66, 68, 70.

-13 In yet other altemative enbodi nents of the present
invention, a set of four bars (not shown) may each
include only a single side that is populated with

openi ngs and be useable as a substitute for at | east

one of the bars 46, 48. In this instance, the four

bars woul d have one side simlar in 5 appearance to

Figs. 3A-D. W et ofher alirazive Fhppdimants 4Athe4t8serd i efition, =
i n whi ' reference. nunerals refer to |ike

f eat u%ée;cts}’ f Fénﬁgﬁﬁgﬁoﬁs%@"’“} BRY e56) inghide niya single side that is

repr ' f rail 52 and rail 54, includes a
a1 B K Balifes e b Carblasae sestibes Bepaleasiahe of te

by a a Lvi.der .100. The support shelves 96, 98
ext e n%%%g? Mlléae gﬂ”\éﬁ'g &sﬁqrgef@e E?fﬂ'sbaﬁ)‘g?mi OV ene pide simitar in

5 T ves 96, 98 are spaced froma
% e iy p

bott om sur t is adjacent to the el ectrode
Support_shel vel GeSetedoadt B rbidieSerbo i wiich e tesmnos
Faces ouae o org k¥ FatundineR "Lyl 8% inchismorentane of
Cur 1 acen g STt BabE Sipngtiiiieconit shaeR e s separated

transiey & : i 18 6 f teri andl i ng system
12 vz)fryti c@ﬁa{/&?gérp{g?w 5531938%* gﬁ%‘ﬁ%%gévég exfRII Gatapen opposite

s alehganest1 0o ki O-with rail, 56 d the other
rails 52, 24 D?hoét%?éal{azgg F‘ﬁ%ﬁﬁa%w% ﬁfée?Yf@f% @é a5 gRaceg from a

116, 118 Charee 5% et SRk s PPRRIa fo hegt wion i

The Separat, oat G 2oDdT haBPutR B lesdn PP S3e1 inclugogs beveres

The st doal e 10 eral 5 SEPRE i lsn ok s haeare

o Lmatdiial harefing fstén"12S e tht S SRR bied Witk e 26 48, The

15 beveled surfaces 104, 105 are used fo guide substrates 16 transferred from
raits 60 of material handling system 12 verticaily to provide a folerance for

vertical misalignment of rails 60 with rail 56 and the othér rafls 52, 54 that also

include the beveled ends 104, 108.

The central divider 100 has opposite sidewalls 118, 118 that
20 extend vertically to intersect with g coiresponding ons of the support shelves
96, 98. The separation, W, between the sidewalls 118, 118 at end 1-05 is
namrower than the separation, Ws, between the sidewalls 118, 118 at any point
atong the length of the rail 56. Asa result, the support shelves 98, 88 are wider
near end 105, which is adiacent fo the rails 80 of material handling system 12,

25  than near end 107, which is adjacent fo the ralls 82 of materal handling system
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near end 105, which is adjacent to the rails 60 of

mat eri al handling system 12, 25 than near end 107,

which is adjacent to the rails 62 of nmaterial handling
system -14 14. Each of the support shelves 96, 98

attains a mninumw dth at a location L fromend 105

and has a constant width fromthat |ocation to end

107. :II"? mcggased wi dt h of the support shel ves 98,

98 neir Brd 4G  §RCH sheives S8 95 @itains & atimimain widih at a jocation L
msalﬁ_ EE ng the substrates 16 during |oading. In

one spedifrd flhgaAmenstap wighdrom dhatidcation th arddt?. The

100 dt at end 105 equal to about 4.5 nm

and gﬂ éregs%ﬁJ%d\Eh c\éythe TR eRs S8098 Bepranct P5aipertteStchoorrect
ca s about 260 mm from end 105.

Pr 0j ect | ng %hgﬁrﬂeﬁb‘%&&? F%ti’ﬁf@’fﬁsg’féc@r@gioﬁng dnlonsGpesifia

r L. PO 10 110 that are used to

gér?gaget éﬂlrgrglq? '33%” ‘TSLW %‘é)‘j%ra'lr%mﬁawgifh Postt end 60 @qual to

is s I hele th. 56 frompost 110 b

a di g‘?’g’ﬁg"ég r@?g“é‘tﬁbs‘i‘a’ﬁ g W‘@%‘é{aéﬁwf g He ﬁﬁ?@ fq afwut 6‘\{—) mim,

s e SR £ o U S 5"

as shown in Fig, 0 sts 1 11

B, 56, 02 on < BSLEEI SRR B sudsntha omy ‘5’ 2 pai o pins

hi ghl F h sts 10 0. have a fixed

Ml atr AT .n'agga%%"%@l* SPavirgehareAa 46 Post

fioxedos S_use subjectivit

Whon ST ReeRy aftng Wk BoR o T Brisg %av%mtmo

ot er ae el Ll A HEI ARG Reancd: aeliee E“dr%?vpsgz 48in

rail e8rdde I rai as a._sin ort

shel%a 512 Atﬁoh%t%élhgp@ons r%cltﬁe]%{'}%éé‘ﬁ‘@ Oéz?PSTF%Gguiﬁg\e’?h the

shel §p&h ( port shel f

112 toa Sino ) SRR e dodeietad By Y Baee dn, o8 o,

b fs Ej AN

i v aepeog B ookl s oo @%n%avmémsgparamn

d
'fég)e nﬁdc“glé'o'%aeﬁﬁas 3% g3 gopald o 122 S separatlon Which efiminates user

subjectivity when adjusting the position of rajj 28, and rails 50, 52, 54, 58.

With reference to Fig. 4C in which Jike reference numerals refer {o
like features in Fig. 4B, rail 58 is a peripheral rail and has a single support sheif
| 112 that is constructed identical to support sheli 86 on raft 56 (Fig. 4B). The

20 support shelf 112 has a2 beveled surface 120 simitar or identical to bevefed
surfaces 104, 106 (Fig. 4A) on rail 56, & divider 120 similar of identical %o
divider 100 {Fig. 4A) on rail 58, and 2 sidewall 122 similar or identical o
sidewal 116 (Fig. 4A). With reference to Fig. 4D, rail 50, which is also a

peripheral rail, has a single support shelf 114 that is construcied identical to

25  support shelf 98 on rail 55 (Fig. 4B). The support shelf 114 has a beveled
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sidewal | 115 (Fig. 4A). Wth reference to Fig. 4D,
rail 50, which is also a peripheral rail, has a
singl e support shelf 114 that is constructed identica
to 25 support shelf 98 on rail 56 (Fig. 4B). The
support shelf 114 has a beveled -15 surface 124
simlar or identical to beveled surfaces 104, 106
ivider 126 simlar or

| dontre 3¢ %‘%{?}ﬁ‘a@%gﬁrﬁ@%ﬁb@e@%fuGﬁ:qsapfa B8 (Fimnd-Aq on rail
o i Sl Bh ) S A b,

i gs ST RS TR e S R ey o 106 i th
oppos te end ariBEs ot f BB 87 i s AeATs rumerais
T Ptk Bt Pl cinprigl s aa CoUPIR Dy iy 108 vith
50; SHEEYR o8R0 aa 48 ot bt 4 BT R Bl Rand Buplea by oin
betviden T PO Kb Blak Bl e e A BB Do F project
e | enosute® GRoinnes s BBl R REralisied Bers s 1B

oyst PR, RARTLEE P B3 hals B BRUR R RS it ey 45 et s
The by ety §gat & WERT SUEHI' MR85 R sodds 8a, 0. of
The prreSRBome AiRe of 70 BIORE 4 I TRVRS! T e
Oper {8y téchaRitfe (AP LEMBLALYE9k b%fnigcpg%%ﬁ'i‘f hiéogc%%?d by

nmenbers that detachably engage one set 0

54 08 ifnd plocoligNA YOS INEGEH) 541 8 5P Bngged i

52, 54, 58 with the €l ectrod _
ass emblirle, 4H18RE@NE AIBATAL AL ongect i ng member

constructions may be varie or "detachably connecti ng

ide rails 50, The barfus, 28, grooves 42, 44, and openings 80, 84, 88, 92
operate as one set of connecting members and the pins 108, 110 of each of
the rails 50, 52, 54, 58 operate as a second complementary set of connecting
members that detachably engage one set of openings 8C, 84, 88, 92 for
detachably connecting the rails 50, 52, 54, 58 with the electrode 40 to form

20 elecirode assembily 38. Thesa complementary connecting member
constructions may be varied for detachably connasting the raiis 50, 52, 54, B8
with thé elecirode 40. For example, the pins 108, 110 and openings 80, 84, 88,

$z may have different complementary geomatrical shapes. Altamaiively, the

pins 108, 110 and openings 80, 84, 88, 92 may be replaced with a diffarant

25  construction that provides the same cerfainty and reproducibllity in detachably
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with the el ectrode 40. For exanple, the pins 108, 110
and openings 80, 84, BE, 92 may have different

conpl ementary geonetrical shapes. Alternatively, the
pins 108, 110 and openi ngs 80, 84, 88, 92 nmay be
replaced with a different 25 construction that

provi des the sane certainty and reproducibility in

det . =16 ti th ils 50, 52, 54, 58.
e Rl g A0 OURSE! LT e Lol 20, o o 444
cach B PR A R dvabbesa wenBhe potien atesch o
d v LAl .52, .54 58 be f d wth
o P S oa e e S LR U LIPS M 55 may
eSS PRI B B0 B o LGS Hiaosv e
ef erpﬁﬂ&&in?lﬂg‘?ﬁ | &l e Eséq%ﬁﬁahsgﬁ?fzﬁgt ures in Figs.

r1-7, an optiona €l g nmber in the form

f 12 ' ted. bet) t i1l 56 d
The 557G and TSP PEEEOAAHAT T Mgtk b e
me : .ar.or identical to .

To she e 10Tt o P e B S i o of
t he Bﬁéceﬁf@zb%a%?iﬂgér?% meerb%egﬁp 58 fan%%eeﬁ%rg% LA another

shel ves 96, 98 "above e upper surtace

1S TR AT S8 L S S

rail 56 to be adjuste

1o mBi4dartihe meRrdd iﬁ@érﬁé&ogét&v%n.%@g rali B8 f&gkﬁyg‘%&&{gr changing the

materi al handling system 1 acer

was hRsighi dﬁ‘&h@@@%ﬂs@ﬁﬂ; sl e be aﬁ&?& i~ gg!g’r gﬁ%ﬁ!éf & strode 40,

about the pin 1 ave another construc

Si mi ¥Ris SSRRAERES pRfis th%%f&;%{ BEYierA s 16, LA steg refative to

adj usting the verti cal

Ry it e L
Lo e R M PR Pl e BRERF it B SR thatis
ThanistaldRa8od #hd Binld8 or have another construction. Simitar spacers (not
shown) may be provided for adjusting the verfical height of the other rails 50,
52,54, 58.
To configure the electrode assembly 28 of plasma processing
system 10 for handling substrates 16 of differing width and with reference to
20 Figs. 1-8, the chamber iid 24 is movad relative to the chamber base 22 1o the
opened position to permit access o the electrode-assembly 38. The rails 50,
92, 54, 56, 58 are removed by a vertical liffing motion that releases the pins
108, 110 from their confinement. The bars 46, 48 are each re-oriented within

grooves 42, 44 of electrode 40 sush that the same corresponding one of the

25 sides 84, 88, 68, 70 is exposed aiong the fop surface of elecirode 40.
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opened position to permt access to the

el ectrode-assenbly 38. The rails 50, 52, 54, 56, 58

are renmoved by a vertical lifting notion that rel eases

the pins 108, 110 fromtheir confinenment The bars 46,

48 are each re-oriented within grooves 42, 44 of

el ectrode 40 such that the sanme correspondi ng one of

the 25 sides 64, 66, 68, 70 is exposed along the top

sur f AEBTGEVRlY. Gapihensetad barsipobshonm) sfth diffeyentapeting spacings

set of ars not, shown) with different opening

spacﬂ?@' t5d ‘P@Q%ﬂeﬁéa #h Gromile $0438, 54456, Bhare agfrstalled
are re-installed by coupling with

gr oog‘éﬁﬁémgl"ﬁh RIVES 42 fb URamERe BRmban algatads shanaseidio
comodat e t al . handl i ng systens 12, 14 th
a d| fre O?r%'ﬂi"?%%ﬁﬁga azg‘la%d*lﬂaﬁéf%’fe%?ﬁ@ 6ﬁ)wﬂbﬁa¢ﬁ®'pa’t@r\y§ber of

|ns alled for increasing the distance
separ ?ﬁ@ Q{@%ﬁ%arqer%ﬁ%q i@y b 92”3%@3@‘5’6‘9? ipghepsing the gigtance
hel f rail and support s
T14 o%#"a?%’ﬂg asv%qﬁ%ei\@é@@daws Pl g B PRSPl 112 on
edge fSaL‘=l east stra{]ﬁ% may contact each of
t he suppér &F 1o grmeelsgreds 0. 58,

e o %%%?x@%;a:%? ot bl o
gﬂgpor tﬁ é}ﬁh %@%%rta%h%ﬁrglgz %Z? 035%1;83?:?05%&68 orr@talg%f P12 on rai
B ety il Ao B (B0 K ST et Rele it Sire nETag one
Al ek 4Ry %%%dﬁ%@g'sﬁﬁgv b Sigpoltsge Bt e 55
ik e éﬁﬁe%"@é%f%%%ﬁ%v%%w ey, o)
2Fecf’?o&L"Tob?*é%f@@“%%e%ﬁ%ﬁo GBIy Lo 40 may
et DRTRLIER APRURG 4RS! BELER IR B dnebimiinm oy
15 The pins 108, 110 may be formed from a stainless steel for durability in
repeatediy coupling and uncoupling rails 50, 52, 54, 56, 58 from bars 48, 48.
When assembled, the electrode 40, ralls 50, 52, 54, 56, 58, and bars 48, 48
comprise a conductive electrode assembly.
A second set of bars (not shown) may be supplied for use with
20 electrode assembly 38 that have opening spacings that differ from the specific
opening spacings of bars 46, 48. The opening spacings may be seieoied i
meet a particular customer's requirements for strip width. Rafls 50, 52, 54, 58,
08 are designed o be used with any arbitrary sef of bars 48, 48. Hence, only a
single set of ralls 50, 52, 54, 56, 58 is required. However, the specific number

25  of ralls may vary depending upon the number of subsirate lanes fo be provided
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i ngs
_ spaci of
eni ng i ngs dto
t haven?gg Spgglectfrip

8 tha ope y be f or Lo bo
nbly 3 ciflc' ngs rmms”t-s ned t e, :
asse he spe spaci equire desi g Hen_CS sed i
trode romt eni ng rsr 8 are 6, 48. 58 i yrhﬂ/u

el ec fer f he op st onme 6 S ars 46, 56, ncp%ﬁn@to 18,
2gat dif 48. T| ar _cu 54, 5t o b52, 54,52’5540$| anessuﬁstrates
t rs 46, arti Cgo, 52, ary -S|es 20, ,ﬁ@imtfat? wing the
baet " Rails arb'tgf ral eﬁéﬁammﬁof S“bﬁe%@'r qg@if opsed #
det h\'Ni t h. anlye Soetbijf% gﬁunggé%%% ilyt Iabg gg%gﬁwﬁa%ﬂates'{&
used a S&rgg%%‘tr% t:%%@{yrlﬁ d 58 n%ll?ﬁ ér |an_e§'sub3 ' inn
onl yppglf di %fggrEHW§ 5 ?nmalge f fouru_gﬁvm ne for ﬁpﬁlo
requ de %%E?dg' 0 Z’B&Hé? i t ead 0&?”5@ gle qugvéfﬂqsg in
e sEil sy s et
oannLe. oty ! 81 d0es & o8 el st [ yariods
oA s D3l £ LOcLHdes, 0 P Rmetts 1S [ any
| ectT S & 8 dsaci U i pt th%t%sli’
Eeceg\g?—'i’%dfgf?%gtsép%’;ffgﬁgﬁ%%@wh@t il e f
anottrode subs ANG&L el ali lf’[tf’?ép 0 sju%\ FE The
eéeCi ving E}ﬁ%éﬁi%e?%e a |e[ntg8%l‘?rég i ms fgem’i ent | 8{‘%@1
rece |O!Jé an Sljr %roa it o} Cl%tslu&ﬁ 10 inélagt]lb .
cnbod R e AT ? e o doat,
Goscc i esgci;afoaé*%?"*%ﬁ l?gfdé@%ﬂtp@e“gﬁ g o
i nt on o, nt' Leshd iye ann. de ©
| ln'tm ,{,?%ngt z%égé rﬁ%’éictag&%;gh%tﬁgégesn@ﬁ a}?g,ees%ﬂqesfﬁe‘aﬁhom

di as L Xd (,:;?if% Lyt
Qgp-e“?‘?’ag%ﬁé‘? T ot %35% it 28,
in it Lo dillu 3 EPATL T 54 g hvedtive'ds .
wteﬁgg%gga;ﬁ&é%%ﬁg Oggzﬁﬁ%%{ﬁ%fi’fls Q%!Tg‘lamnve nded claims,
et no “|SW' ﬁ'!,“ls r . appe
descebhad Ailbaly, o3 PP the
such igﬁb&ﬁgfkfﬁ‘ﬁ’v eén;_-&tlgf‘sodlpé m be defined by
Copf ft g-[ec on]y
Scope o qRA? hould
SC td’é%aﬂ.ﬁlemsi ion fiself s
by E O a' invent‘
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SCope

i
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10

15

20

1. An el ectrode assenbly for supporting one or nore
substrates of a first size or one or nore substrates
of a second size in a plasma processing system 5 the
el ectrode assenbly conprising: an electrode; first and
second bars each having a first side, a plurality of
first openings on said first side, a second side, and
aCmimsal ity of second openings on said second side,
each adjacent pair of first openings separated by a
first 10 spacing along a length of said first side,
and each adjacent pair of said second openings

separ at R dRctRRESLRHSPAG pghfrfggélirgé‘&r Ho?@sﬁ@%tgategﬁé a first

first spacing along a 1engt Second”si

SR Sk Rord Glusraatly 2¥6PEhd BR8P B Mibasbe Peasapsing system
[0 i di b iall
ot 5088 5SS Eol Ao BiGT ! o0 Bar (o sai d Lecond

bar, each pf said rails including a plurality of
connect?mﬁ%ﬁgﬁagrs, and sai d connecting nenbers

confi gu\;ed to be connected detachably with said first
openi ng¥St ANG geeohbarsserembaving pdistfidea pkiraldy of fisd
rails are spaced to support the one or nore substrates
oPPeMBgS P Saidiist sideaadesand stdenaedta plgratigyrbesacond openings
configured to be connected detachably with said 20

selt sail sgpondrsjde,isachaadjatent pasofifirgttopdhthgaiaeated by a first
pairs of said rails are spaced to support the one or

nspaitg/bhgal khigf of §8id Feaek, dnétach adiBSe Rt 6 second
assenbly of claiml wherein said el ectrode includes a

- gtk B Mraked BY ‘é_rs?c'?hbi S?Egﬁg*%ﬁftfé\%hi ﬁ’hh‘y sé?a[figéltlts:f%ﬁg\g along

grooves, each of sai Irs second bars po

re IOYS%iH %Cbﬁ?%g%é.iﬂ\@gone of said grooves so as to

expose sal I'rs e s or said second openings.

a plurality of rails configured to support the substrates in a distanced
relationship above said electrode, said rails extending substantially orthogonally
from said first bar to said second bar, each of said rails including a plurality of
connecting members, and said connecting members configured to be
connected detachably with said first openings in said bars so that adjacent pairs
of said rails are spaced to support the one or more substrates of the first size,
and said connecting members configured to be connected detachably with said
second openings in said bars so that the adjacent pairs of said rails are spaced

to support the one or more substrates of the second size.

2.  The electrode assembly of claim 1 wherein said electrode includes a

-20 -
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5 3. The el ectrode assenbly of claim2 wherein each of

said connecting nenbers is a pin projecting froma LLOYD WISE
correspondi ng one of said rails, and each of said

pins is sized to be inserted into one of said first

openings or into one of said second openings. 10 4.

The el ectrode assenbly of claim2 wherein each of said

bplusality ef §t§i§§aﬂtla[fy‘ ;fa?rbueﬂ'g%omst BagRbdshi bt é’rﬂf@é&% bars

a second side with said second openings, a

| pbstitEed F’érﬁovéﬁiysfn 8 'r@@pé’&t;@@ oﬁ? i s%ﬁfé’r'&gvéé gS ’asaco expose said

Iongltudlna axi's, eac

ﬁ]ﬁgﬁ*o?S?ﬁjsga { said longit ud| nal axis

bars I's”positioned renovably in
the respectlve one of said grooves so as 15 to expose
said first openings or said second openings. 5. The

electr |y of claim]l. wherein each of said

bgr S | gﬂh% 8%§%§gequrg§m%%8€%'?ngrwhﬂﬁp gach & said gongecting
said first spacing and a second identifier that is

r SEHREES 192 DI BraledBd TP £ Foresrendgg anrotsaidiraibei@nd each of
assenmbly of claim1l wherein each of said rails further
cERIPIMIRRes sizad loshe bserted infocanecleral] fist dpaningsmoritto one of
surface extending |ongitudinally between said first

agrld second opadimgsa portion of said support -21 LLOYD

W SE surface of at |east one of said rails declined

in adirection toward said first end and i ntersecting
said first end, and said support surface portion

oper at i THe ERctrege ra%@ém\bﬁf & Q&im E‘vﬁ%réiﬂrlé?dﬁt ofosfaléP BerLhelides a

the substrates being | odaded onto said

Stisf S08-with %ald & c?dc?%?ﬁaqﬁogeﬁe%?ﬁﬁgﬂélwﬁﬁ s‘é,aaéégo}\d openings, a

vvher ern each of sal
corner joining said first side with said second side, a longitudinal axis, and each

of said rails is configured to be rotated about said longitudinal axis before each
of said bars is positioned removably in the respective one of said grooves so as

to expose said first openings or said second openings.

5. The electrode assembly of claim 1 wherein each of said bars includes a
first identifier that is related to said first spacing and a second identifier that is

related to said second spacing.

6. The electrode assembly of claim 1 wherein each of said rails further
comprises a first end, a second end, and a support surface extending

longitudinally between said first and second ends, a portion of said support

-21 -
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conprises a first end, a second end, and a support

surface extending |ongitudinally between said first LLOYD WISE

and second ends, a portion of said support surface of
at least one of said rails widening in a direction
toward said first end 10 and intersecting said first
end, and said support surface portion operating to

COLFSsd of At 1868 orB 8Ps4iENIR bedhed RS ?g:l:l:réewgn ?#ﬁéltd@atié%ﬁrst end

bei ng | oaded onto said support sur

ebﬁ&ﬁﬁt@%ﬁcﬁ@% S’ngl ﬁrfgém? | 3 did “é’ﬂﬁg&tt Quft g@ Pgﬁt{q%l‘;‘(jr)gerating to

rails 1nclu support sdrrace, an

c Py March . ity -Qf [ - adl ust nent rs .
RS BB o8 A A BL TR0k, OB o i
e ai d hei ght -adj ust nent nmenbers cooperating
f%ﬁﬁc{rﬁg@g%éqng a di stance separating said support

surface fromsaid electrode. 20 9. An el ectrode

assenbly for supporting one or nore substrates in a
pLasma processing system the el ectrode assenbly

cbnpri sﬁﬁ% elegirogPasserty phelrina il vhareh eanh of said sailerfurther
a second groove aligned substantially parallel to
seprarrisesa figgtange 2 sezandisodDam 8Buppot swtadeasxtemdingi d
first groove; a second bar in said second groove; and
aloppilwainally betweesi $aid dirst endi segond lesidens ipattion of said support
orthogonally fromsaid first bar to said second bar,

seurthgeadf st leastidrgusfeshid eaikuEBhINGtiNG &HRSbhAGRE Qaig fiPst end
di stanced rel ati onship above said el ectrode, each o

sandlintéisketi gﬁiﬁcﬁrgﬂend]! W Lppbr Bugaid Ppttfoﬁb\?p?eﬁgﬁng to

second bars renovably nmounting said ra

S BB a3 Sl 7 e BB AR B

omowguﬂb%_a second side with a plurality of second

8. The electrode assembly of claim 1 wherein each of said rails includes a
support surface, and further comprising:

a plurality of height-adjustment members removably inserted between
said rails and said electrode, said height-adjustment members cooperating for

increasing a distance separating said support surface from said electrode.

9. An electrode assembly for supporting one or more substrates in a
plasma processing system, the electrode assembly comprising:
an electrode including a first groove and a second groove aligned

substantially paralle! to said first groove;
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openi ngs, adjacent pairs of said first openings being

separated by a first 1o spacing along a length of said LLOYD WISE

first side to define a first distance between

adj acent pairs of said rails, and adjacent pairs of
sai d second openi ngs being separated by a second
spacing along a length of said second side that is

di f f er egtirtiinis 8 firsf §looseaci ng to define a second
di stance between said adjacent pairs of said rails.

15 10. JQ%CSII\@B%Fm%ia%%€5?¢§rﬁvecéﬁé.m 9 wherein each

of said rails inc es a st pin sized to be

i i . el ' j id first bar,, _
ond o Sgifafly et o 88h 8RB RI T ot Aot Baic firstbar
sto epid ﬁenbn@bar,rsmr%smﬁgdrdm.sfu}b@o?ﬂthzia Egb?ﬁ%li%ﬁgg gd:

. / Ir ) .
FERE P BT Pl bl e
s galzichgblgvitrsshidl HEcPsSdohe Bds !fé{'dréﬁﬁcﬁragﬁﬁﬁ@[}ﬂﬁrég sgid rails

idthifier that is related to said second spaci ng: . _
THEN Spiccelestiedaussaidiirs) ber apH siaid gaconddrasiaachtintleding a first side

Opfth @f pigAdlitly & first op@lﬁnbg ‘ISQHa 'é{ é'eecronarﬁi%%gﬁﬂsﬁgﬁlﬁgﬁiw of second

identifier ‘conprises a one " a _
chperisgeradjagsht ipalsbf dhBHirsl 8perfings beingaparatedtisma fitst

oA BroltoFsdt Meuitiiadaich e fiet Sigpacbetam
padiaesisti fiirs Gi@ FaiROBRE iaBlidt@nt Paifs ¥PSAIY b@e%BgH‘%Sénings being

encl osing a processing space capable of being .
etRRAaIS Y B SgCRRY sPasing &langhe [englfasf saidtsegohil sitte that is

Sé‘iff@réfﬁ?r‘é‘rﬁ%&ﬂ%ﬁ%ei&ﬁg AR Add 2980 95Tt n 2id

sal d processing s
adjacent pairs of said rails.

10. The electrode assembly of claim 9 wherein each of said rails includes a
first pin sized to be inserted into one of said openings in said first bar and a

second pin sized to be inserted into one of said openings in said second bar.

11. The electrode assembly of claim 9 wherein said first side includes a first
identifier that is related to said first spacing and said second side includes a

second identifier that is related to said second spacing.

12. The electrode assembly of claim 11 wherein at least one of said first
identifier or said second identifier comprises at least one alphanumeric

character.
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a power supply; and 10 an el ectrode assenbly

positioned in said processing space and electrically LEQYD WISE

coupled with said power supply for converting the
process gas to the plasm, said el ectrode assenbly
including an electrode, a plurality of bars each

having a plurality of first openings separated by a
first spacing along a length thereof and a plurality

of second openi ngs separated along a |l ength thereof by
193a se ' jf ; e I [ :
Ao o R Rt P rERlnd SATbERde tlbShaBRRT o st ize
S j j : | [ e,said .
oo B o B Be B B e B R, 2 BrBcessing
0 fromsaid first bar to said second bar
e%%%&%gﬂgﬁéﬁﬁé iils including a plurality of connecting
menber s and sai d connecting nenbers configured to be
connect® a4 émRﬁfﬁ”Ff?smg A PERFEEEING SP&se HaRgSs!s of being
said bars so that said rails are spaced to support the
oA ecﬁ@r%%ﬂ@ét"?ﬁ@‘é@? of the first size, and said
connecting nenbers configured to be connected

det achadBgs Retifefinied is sashraspenthrypbenfos admhitimgs pwoess gas
that said rails are spaced to support the one or nore
sintsssaidipsgeagsinchepam;ond size. -24 LLOYD WSE 14, The
processi ng system of claim 13 wherein said el ectrode

i ncl udespewpt so@blyiandf substantially paralle

grooves, each of said bars positioned renovably in a

I espectary 8leeit8delasSaindiyds QMG ESA sai Ft%c%é&ﬂé%p%%&%nd
first 5 openings or said second openings. 15. e

pél@&ﬁééfii‘@o@dﬁ%ﬁb‘ﬁmhogai& lpg{rvgl} %ﬂr&#]@?@%&ﬁ%ﬁﬁﬁoﬂeﬁr%gss gas to the

connecti’ng ers 1s

CORERBCORF AR, B0l 04 P E & o bars acr
of?a?v?:%gng%h? r[aligyncgfofi rs?’cngpe%nglsosépae{rgte%ebcyog girs(% %%gici?lgsélong a length
thereof and a plurality of second openings separated along a length thereéf by
a second spacing different from said first spacing, and a plurality of rails
configured to support the substrates in a distanced relationship above said
electrode, said rails extending substantially orthogonally from said first bar to
said second bar, each of said rails including a plurality of connecting members,
and said connecting members configured to be connected detachably with said
first openings in said bars so that said rails are spaced to support the one or
more substrates of the first size, and said connecting members configured to be

connected detachably with said second openings in said bars so that said rails

are spaced to support the ane or more substrates of the second size.
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16. The processing system of claim 14 wherein each of

said bars includes a first side with said first LLOYD WiSE
openi ngs, a second side with said second openings, a

corner joining said first side with said second si de,

and a longitudinal axis, and 15 each of said rails is

configured to be rotated about said | ongitudinal axis

before each of said bars is positioned renovably in

the respective one of said grooves soO as to expose

sapd fi ' ' LRGS T

30 T1 4R p?@@égsn%s?ﬁg?@?ir#@ﬁm@wm%% eo]?&%%?% Meludes a

processi ng syst em o erein eac

(BlEal et HoERan el ol orb O sk P Binard BB Ef.

rel t id second spacing. 18. The ,processin
bl fuf Beshe iR e Fold dioclfe sais Piaposs sAthit
-25 LLOYD WSE conprises a first end, a second end,
afB®ANg3 FH 57 ng&?eéwi@ndi ng | ongitudinal |y between
said first and second ends, a portion of said support
surface of at |east one of said rails declined in a
direction toward said first end and intersecting said
filBst ehbe peressiigis\sippafciau thebersin eron of paidatarnmgcting
to 5 correct vertical msalignment of one of the

s oizsnbers és alpén poojectideiiom cosespbndingppos bf saidfraile,. and each of
19. The processing system of claim 13 wherein each of
sehid pingd Isssized tdiee insep@dih@esnaof $4i8 fir@benhdEeSAntd one of
end, and a support surface extending 10 longitudinally

bghiwagRoRdidhehingst and second ends, a portion of said
support surface of at |east one of said rails

widening in a direction toward said first end and
intersecting said first end, and said support surface

poLti o erating to .correct |lateral .m salignnent of

o of T8 PhdlssPia 86158 5 Eirit et a7 Sappmpincludes
Sgrfljtrsa}cs?de with said first openings, a second side with said second openings, a
corner joining said first side with said second side, and a longitudinal axis, and
each of said rails is configured to be rotated about said longitudinal axis before

each of said bars is positioned removably in the respective one of said gfooves

so as fo expose said first openings or said second openings.

17. The processing system of claim 13 wherein each of said bars includes
a first identifier that is related to said first spacing and a second identifier that is

related 1o said second spacing.

18, The processing system of claim 13 wherein each of said rails further
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15 20. The processing systemof claim 13 wherein each

of said rails includes a support surface, and further LLOYDWISE

conprising: a plurality of height-adjustnent menbers

renovably inserted between said rails and said _

el ectrode, said height-adjustnent menbers cooperating

for 20 increasing a distance separating said support

Sobinpeited AMtSHA] PLIRBNHAUIRY, and® support surface extending
longitudinally between said first and second ends, a portion of said support
surface of at least one of said rails declined in a direction toward said first end
and intersecting said first end, and said support surface portion operating to
correct vertical misalignment of one of the substrates being loaded onto said

support surface.

19. The processing system of claim 13 wherein each of said rails further
comprises a first end, a second end, and a support surface extending
longitudinally between said first and second ends, a portion of said support
surface of at least one of said rails widening in a direction toward said first end
and intersecting said first end, and said support surface portion operating to
correct lateral misalignment of one of the substrates being loaded onto said

support surface.

20. The processing system of claim 13 wherein each of said rails includes a
support surface, and further comprising:

a plurality of height-adjustment members removably inserted between
said rails and said electrode, said height-adjustment members cooperating for

increasing a distance separating said support surface from said electrode.
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