SYSTEM AND METHOD FOR DUAL- SI DED SPUTTER ETCH OF SUBSTRATES BACKGROUND 1.
Filed of the Invention [0001] This invention relates to the art of

subst r at ewi20090788%5r i cati on and, nore particularly, to PaTGSRVSES 766
substrates such as hard disk for hard disk drives. 2. Related Arts [0002]

M cro-fabrication of substrates is a well know art enployed in, for

exanpl e, fabrication of sem conductors, flat panel displays, light emtting

di odes $VYEPEM ANPMETHOFFOR DU@{Ldsﬁbgp #DT?EF( o%@us?%@%@ !

known, fabrication of sem conductors, at pane I spl ays an

I nvol ves various steps for patterning the substrate. On the other hand,
tradighordrOYND cati on of hard disks, generally referred to as

| ongi tudi nal recordi ng technol ogy, does not involve patterning. Simlarly,

fabrication of gi r ndi cul ar recordi ng technol ogy does not

I nvol ve patter nﬂ@é@?@?&ﬁﬁﬁ orm |l ayers are deposited and nenory cells
are rally fined by the natural occurrence of grains wthin the
unpa&ﬁ@ﬁéﬁ naggﬁli”ﬁdn\feégépsr.e%‘%iﬁﬁhe@” Ahsubsieate migontabrisation and: more
non-patterned disks would fail to satisfy the needs of the market, in terns
of arRHligilarincanatipraing of substrates ssichars haydrdisiafon heotrgiskidrives. wi t h ot her
forms of storage. Consequently, it has been proposed that next generation

di sks shou?.d beRelatedcArtsd. It is envisioned that the patterni ng process nay
utilize photolithography, although currently there is no certainty which

li t hqooerhy t ecinieed IabricBNRS sedBRtcS! iald wel knaRthrhBnpMyERS Al flr SHRIEE) | S

yet avail able for
fabrication of semiconductors, flat panel displays, light emitting diodes (LED’s), hard
disks for hard disk drives (HDD), etc. As is well known, fabrication of semiconductors,
flat panel displays and LED’s involves various steps for patterning the substrate. On the
other hand, traditional fabrication of hard disks, generally referred to as longitudinal
recording technology, does not involve patterning. Similarly, fabrication of disks for
perpendicular recording technology does not involve patterning. Rather uniform layers
are deposited and memory cells are generally defined by the natural occurrence of
grains within the unpatterned magnetic layers.
[0003] It has been demonstrated that non-patterned disks would fail to satisfy the
needs of the market, in terms of area bit density and costs, in order to remain
competitive with other forms of storage. Consequently, it has been proposed that next
generation disks should be patterned. It is envisioned that the patterning process may
utilize photolithography, although currently there is no certainty which lithography

technology may be commercialized, and no commercial system is yet available for

commercial manufacturing of patterned media. Among contenders for photolithography



commer ci al manufacturing of patterned nedia. Anong contenders for

phot ol i t hographyare interference photolithography, near field |ithography
and nano-wopRew73sest hogr aphy (NIL). Regardl ess of the | iPChage@slogs750
technol ogy utilized, once the photoresist is exposed and devel oped, the

di sk needs to be etched. However, to date no technol ogy has been proposed
for etching a disk in a commercially viable environnment. [0004] To be sure,

et ch é'%clhwfé?sﬁcé Bh&@ldhd@?@ﬁﬁy Fedr igldl ntﬁ'f‘qr%gﬁ9%ﬁdfﬁnosﬁmrﬁﬁﬁﬁ%é?ﬁ%ynf | at

panel displ ay, , etc¢. However, 1In t hese appl'i cat , |y one
si de .apply force
o arthbi ﬁeﬁﬁémé% éﬁP%ﬁ@ﬁist%h?Eecﬂ SIGE e BB FOBAIRE o et ch
the front sjide |t| I tr S neral | y, enbedded in the
chuckS$RPsgd qng g% ‘i’or B éﬁ:/%l? 3? *tcﬁﬁfj t"%”éﬁ‘{er’at@t Qﬁé‘optﬁﬁgﬂﬁmgbeci es
to |np|nge on the front surface of the substrate. [0005] In view of the
aboveasbagn Rarpased foy stahinma diskdqd eeamescialy piabls eryieonsenti ng t echnol ogy
for etching hard disks to provide patterned nedia. SUMVARY [ 0006] The

f ol | oifi094] sunmal ¢ bessuracétet dechnologydisrwelbkpoven iadd veelbdevedopediforst andi ng of
sonme aspects and features of the invention. This summary is not an

ext ensemizopdactor, eat Paneh@isprye DEDX) ed) dHa%veVBE Nin lall of $hexd applicafess drily
particularly identify key or critical el enents of the invention or to

del i nggd §1dteht§f tAE QDB PAtel iisadsy HY ét@ﬁe? - aj 0?\9 @F&MQ%& aPE Jt {cR-;r @h%mmsorre

concepts of the invention in a sinpli as a re
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Additionally, an electrode is generally embedded in the chuck so as to apply an
electrical potential to attract the plasma species to impinge on the front surface of the
substrate.

[0005] In view of the above, a method and system are required to adopt plasma

etching technology for etching hard disks to provide patterned media.

SUMMARY

[0006] The following summary is included in order to provide a basic
understanding of some aspects and features of the invention. This summary is not an
extensive overview of the invention and as such it is not intended to particularly identify
key or critical elements of the invention or to delineate the scope of the invention. Its
sole purpose is to present some concepts of the invention in a simplified form as a
prelude to the more detailed description that is presented below.

[0007] In considering the application of plasma etching technology to hard disks,

the subject inventors have recognized that standard plasma etching technology is



t he subject inventors have recogni zed that standard plasnma etching

technol ogy i sproblematic for etching patterned hard di sks. Unlike

sem conduwOap®/Esgbsot her applications, the di sks need t @Chaseasleiison bot h
sides. Therefore, conventional systens having plasma etch on only one side
are not workable for hard disks. A so, since both sides of the disks are
fabricated, no elenent of the fabrication machine can be allowed to apply

cl anproBlehfdtiesof Qtdhhfg Battdrned Hard afsks! Uik ¥eniiBokditirstdRi ihek onto a
support. Therefore, prior art systens utilizing conventional chucks cannot

oe VSR 955RLEEBES e B MK RRP T O Ll 0 U0POT

t he c S Tal'ses anot her if no

chuck can be used to hold the disk, how can,ka bi otential be plied to
c v Sv8fies Ba5s hiasng Rich o pa dhi w8 %5k ok Brodkdtia e’ ks BB 0oos)
The subject inventors have provided solutions to the above problens and
develsipEbehSidemokihetdisks aefahdeaedsne piameni0fitee &kigatigndnaehisgsann a
comercially viable environnent. Enbodi ments of the invention enable plasna
et chibegalsiwdsbtohapnidelanaping Hierceite e diskisheurfacepipl ordegtocthucki thg disk ortotan any
surface of the disk. Enbodi nents of the invention also enable applying bias

pot eruppbrtt O Hersfoee thTorRIresytermpedilising lconvemticht chiekssdnmtdedlisgdfor di sk
wi t hout having the disk attached to a chuck. Plasma is sustained using,

c. 9, prOBERIS bRl e WY SopIALMUIGEEE [N IncAnd Y, e _erinance
& pareekrten HRANS flafefittde Bt Mo R h e AR B
1i nverrlmtoivvocr:]ar(\j1 g%’ias potential be applied to cause species of the plasma to impinge on the
surface of the disk?
[0008] The subject inventors have provided solutions to the above problems and
developed etching systems and methods that enable etching of disks in a commercially
viable environment. Embodiments of the invention enable plasma etching of both sides
of the disks, without applying chucking force to any surface of the disk. Embodiments of
the invention also enable applying bias potential to cause the plasma species to
impinge the surface of the disk without having the disk attached to a chuck. Plasma is

sustained using, e.g., capacitively our inductively coupled RF power, and may be

enhanced and/or shaped using magnetic fields.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The accompanying drawings, which are incorporated in and constitute a
part of this specification, exemplify the embodiments of the present invention and,

together with the description, serve to explain and illustrate principles of the invention.



together with the description, serve to explain and illustrate principles

of the invention. The drawi ngs are intended to illustrate major features of

t he exenpwargosntsssdi nents in a diagrammati ¢ manner. The PGTA/RINGHSIIS@ not

i ntended to depict every feature of actual enbodi nents nor relative

di rensions of the depicted el enents, and are not drawn to scale. [0010]

Figure 1 illustrates part of a systemfor fabricating a patterned hard di sk

accome hadi iof i i ' idi rates a
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Cross section al ong nes A-Ain ure lustrates a
Cross i on _al on i n B-B in FLgure . ' ' parti al

i somﬁ?t$§§F%m%§ﬁ5%?‘ﬁérhgﬁ'}ﬁ)ﬁﬁ\i"ggse%%crﬁcftdérgnlh%gigbpacggogggﬂé?#%ﬁ?)fi . e., away
fromthe disk, while Figure 4B is a partjal, is tric view showi ng the
movasiciialiasRedidenisner Siasive fimepsinsiasine depictedelsments, and afa gl | y
touching the disk. [0014] Figure 5 illustrates a disk etch chanber
accordaawg tescale. enbodi ment of the invention. [0015] Figure 6 illustrates an
enbodi ment of a system having alternating etch chanbers and cooling

st at i[00$0] [ 001 iglneguillesitatdsl peat obd systef fowfatiricatipgecpstteraeddrand gkt o an
enbodi nent of the invention. [0017] Figure 8 illustrates an alternative

enbo@cEBrlingto hRensdi@ndetedhientioh.t he invention. [0018] Figure 9
illustrates certain alternative features according to enbodi nents

[0011] Figure 2 illustrates a cross section along lines A-A in Figure 1.
[0012] Figure 3 illustrates a cross section along lines B-B in Figure 1.
[0013] Figure 4A is a partial isometric view shown the movable electrode in a

distal position, i.e., away from the disk, while Figure 4B is a partial isometric view
showing the movable electrode in a proximal position, i.e., close to or slightly touching
the disk.

[0014] Figure § illustrates a disk etch chamber according to an embodiment of
the invention.

[0015] Figure 6 illustrates an embodiment of a system having alternating etch

chambers and cooling stations.

[0016] Figure 7 illustrate a flow of a process according to an embodiment of the
invention.
[0017] Figure 8 illustrates an alternative embodiment of the system according to

the invention.
[0018] Figure 9 illustrates certain alternative features according to embodiments

of the invention.



of the invention.[0019] Figure 10 is a flow chart illustrating a process
according to an enbodi nent of the invention. [0020] Figure 11 illustrates
certain aWwODepmwat7dsss f eatures according to enbodi ments ofPCThIS2008083756 on.
DETAI LED DESCRI PTI ON [ 0021] According to enbodi nents of the invention, a
systemis provided for etching patterned nedia disks. A novable el ectrode
Is utilized to performsputter etch which is particularly beneficial for

sput [e019)0 of IRgteti Bissa AIGREhah ittty pces actoidillg tolae ehibsRitheRn 1S
particularly beneficial for metal etch on a disk of the type commonly
ref etk Reffiopat terned media. The el ectrode noves to near contact or in
slight contact with the substrate so as to couple RF energy to the disk,

but ucking.force is applied to the disk. In inplenmentations,. where the
ol ectIO8R'F s’ neietie: 1 s PAs cElal ahethalis Betibs e gainatgeEmotiments

el ectrode, and the di sk shoul d be nmaintained snmaller than the plasma dark
spac®f thginyentign.avoi d sust ai ni ng pl asma between the di sk and the el ectrode.

The material to be etched may be netal, e.g., Co/Pt/Cr or simlar netals.

The substrate is held vertically in a carrier and both sides nust be
et ch&E TALEShPESGRIATION , one side is etched in one chanber and then the
second side is etched in the next chanber. An isolation valve is disposed

bet wg@gdtlhe t wiochadibgts eabddirhentsi afkhe invention @ egstetrhis stosidedtiet ween t he
chanmbers. The carrier may be a linear drive carrier, using, e.g.,

ggngtdsrﬁggi mg?ﬁiﬁ*gﬁofﬁégiﬁgdiﬁ’?ﬁ; Agﬁ%\%gbﬁe eldPddk i RiRAR) RIPEESbuttdietemanber
which is particularly beneficial for sputtering of hard disks used in hard disk drives
(HDD). The invention is particularly beneficial for metal etch on a disk of the type
commonly referred to as patterned media. The electrode moves to near contact or in
slight contact with the substrate so as to couple RF energy to the disk, but no chucking
force is applied to the disk. In implementations where the electrode is held at near
contact to the disk, the gap between the electrode and the disk should be maintained
smaller than the plasma dark space, so as to avoid sustaining plasma between the disk
and the electrode. The material to be etched may be metal, e.g., Co/Pt/Cr or similar
metals. The substrate is held vertically in a carrier and both sides must be etched. In
one embodiment, one side is etched in one chamber and then the second side is etched
in the next chamber. An isolation valve is disposed between the two chambers and the
disk carrier moves the disks between the chambers. The carrier may be a linear drive
carrier, using, e.g., magnetized wheels and linear motors.

[0022] In one embodiment the chamber has a showerhead on one side and a

movable electrode on the other side. The showerhead may be grounded or biased, and



novabl e el ectrode on the other side. The showerhead may be grounded or

bi ased, andhas provisions for delivering gas into the chanber, e.g., argon,
reacti ve §yaxe®/073868h as CxFy, C 2, Br2, etc. The chanbePCaluseois/a857§ui des or
rails for the linear drive disk carrier. When the disk carrier assunes
processing position, the electrode is noved close to the disk, and may
slightly touching it, but does not apply any chucking forces on the disk,

< | eAdarmtler By, CaigohCreachit 88§foh &5 9- .
13 Sé‘he}ltsﬂmpgis?gﬁpféregmtﬂfr?ﬁ% I'gf:bt?‘ode %?C%%I S gapacelatlvglaéscoup Oed to the
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shower ereby sput rom h ace 0 -
| as ted and sustained eit the c aC|t|v e
Bom%w*%@gg@@ﬁ% %sewn?]%me&ocwf'pg@&&&ogd BEPEE R e clps S ne
pl asma may be enhanced and/ or shaped usi ng magnetic flelds I n the next
chantshsk, at”ﬁé“é)( ghghtly toaRpiegeh Ul §°9$ 5ot apRly %\ché'\blpk!nl f@FF@Sdﬁptb‘@ digkf aci ng
order, so that the opposing face of the disk is etched. A cooling chanber
may E}@.,ithe@i&}iﬁ)@maimﬂimm place bydhe icariasr AN BF pdwen etchel3 66MHmisber s.

[ 0023] An enbodi nent of the invention will now be described with reference

to t eugleaorthe elddt@des whidH istiipasttioelynedupled teatheydisie Mfmashalis teet | ng a
patterned hard di sk according to an enbodi nent of the invention. In Figure

1, t iR dPhaREeDidSetWeRRIRE skl oM th’é’@t‘n&ﬁ&hé&? tcPthe éA}PmneMatbhsl thfee

dots on each side indicates that any nunbe cha ers may be used. Al's
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Additionally, the plasma may be enhanced and/or shaped using magnetic fields. In the
next chamber, the exact arrangement is provided, except in the opposite facing order,
so that the opposing face of the disk is etched. A cooling chamber may be interposed
between the two chambers, or after the two chambers.
[0023] An embodiment of the invention will now be described with reference to
the drawings. Figure 1 illustrates part of a system for fabricating a patterned hard disk
according to an embodiment of the invention. In Figure 1, three processing chambers,
100, 105 and 110, are shown, but the three dots on each side indicates that any number
of chambers may be used. Also, While here three specific chambers are shown, it is
not necessary that the chamber arrangement shown here would be employed. Rather,
other chamber arrangements may be used and other type of chambers may be
interposed between the chambers as shown.
[0024] For illustration purposes, in the example of Figure 1 the three chambers

100, 105 and 110 are etch chambers, each evacuated by its own vacuum pump 102,
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[0024] For illustration purposes, in the exanple of Figure 1 the three
chanbers 100, 105 and 110 are etch chanbers, each evacuated by its own
vacuum puwp 200273684, 106. Each of the processing chanbeP§TR®2008/0857ansf er
section, 122, 124 and 126, and a processing section 132, 134 and 136. D sk
150 is nounted onto a disk carrier 120. In this enbodinent the disk is held
by its periphery, i.e., wthout touching any of its surfaces, as both

surf apgsgge E%H rdf pid g%c%%s%rcfr%gmérwa@ Pebhsiet Q@ﬁtionTh_?ZgH_?K ah@dr1decr 120

has a set of eel s 121 that on tracks (not shown in Figure 1). In one
enbodi nen t he. . Lzed S: t. | e I on and
ot abPe rorReSpbEEEldn 122, T43RN RS ORkR0E RIBNHABaR R FicAPE o7 or
sectigns so as to position the disk in the processi section. In qne
erbod et inasroRdEnL 1 4sh i ey B iy € oMitescouRRBa A 1520
using |inear nmotor arrangenent (not shown in Figure 1). [0025] Figure 2

i | | usurfaces as kotbsyrfages iaom fatiripatpd s;as tapAttem Pptjuaides.. Thediskeasieci ty, in
Figure 2 disk 250 is illustrated without its carrier, but it should be

appr d20Datasth sbbdf wiheeldi12K thatmdersn dracks énoli sHowrainrrigure hy. olmgdreeut t he
processing perfornmed in the systemof Figure 1, and is transported from

chamgaibddimehf e whekld R MagketAd $&bs t@provide beftét aktfdn amesrabiligyy i n
Figure 2. In this illustrative enbodi nent, in each chanmber, 200, 205 and

210, chi ' ' : i Rl : di sk
rmveg‘h ? fdd% gégfﬁ%grﬁaﬁ E‘g‘ e%ﬁéaﬁgaélrgrbtrﬁgaﬁias'ﬁﬁjlesﬁ?%%rre%\g%t@ Soér?g éallf Foe ?\%ﬁ?’?\{gﬁégi des,
however, .it, shoul d be appreci,ated that ,.the,order of surface,fabrication m
be chRdNS RAQerSsiiaFEtionE 1 ang SmBpdimens mpfys fred atilisd Suetdly,
i sol ate each chanber_ duri n_% fabrication. Each chanber  includes a npvabl e
el ectq heedisksapngrs! Z04so dngacotRs fsrangement[pot VN iphi9LER Thnt o a novabl e
support 242', 244', 246',

[0025] Figure 2 illustrates a cross section along lines A-A in Figure 1. For

simplicity, in Figure 2 disk 250 is illustrated without its carrier, but it should be
appreciated that the disk remains on the disk carrier throughout the processing
performed in the system of Figure 1, and is transported from chamber to chamber by
the disk carrier, as illustrated by the arrow in Figure 2. In this illustrative embodiment, in
each chamber, 200, 205 and 210, the disk is fabricated on one side. As shown in
Figure 2, as the disk moves from chamber to chamber the disk is fabricated on
alternating sides, however it should be appreciated that the order of surface fabrication
may be changed. Also shown in Figure 2 are isolation valves 202, 206 that isolate each
chamber during fabrication. Each chamber includes a movable electrode (in this
example a cathode) 242, 244, 246, mounted onto a movable support 242, 244’, 246’,
and a processing gas delivery apparatus 262, 264, 266, such as a shower head.

[0026] Figure 3 illustrates a cross section along lines B-B in Figure 1. Disk 350 is
shown mounted onto carrier 320. Carrier 320 has wheels 321, which ride on tracks 324.
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and a processing gas delivery apparatus 262, 264, 266, such as a shower
head. [0026] Figure 3 illustrates a cross section along lines B-Bin Figure
1. Disk 380 208/Bgsdn nounted onto carrier 320. Carrier BRO/US2®SWETS0 s 321
which ride on tracks 324. The wheel s 321 may be magnetic, in which case the
tracks 324 may be nmade of paranmagnetic material. In this enbodi nent the
carrier is aned by linear notor 326, although other motive forces and/or

ar r angeieA e : @ﬁ?&? gas is
suppl led I nt 0%1 P\‘?ﬂ/‘b%gﬁ\aggéﬁ@ 'ﬁml&b fne aé g% ﬁﬁ@ eto g ;Ozrt [ cgl gr
exa asna i s nt ed by
appl"%aﬁa“@"% §Mﬁ@$fa§nt§'sg%b%ﬂ IS EATigh aied BiRBEE LT Shsing 1o
ignitin i ntai ning the asmama be utilized, novabl e cat hode
p?ov.ai@%ugﬁ@tgﬂra@oeﬁ%mgeﬁ@e arsﬁnagmﬁrﬁ gay beesedl.a Singedhe chambends
accelerate themtowards the disk so as to sputter material fromthe disk.
That @vacugtesh processgashis supatied into Saeichambervia, eqg.i showerdd@ate364obi thison, it
capacitively couples the RF bias energy to the disk, so that plasnma species

are grarttwanexamplevéhedhowes hdiagks growrrledo %eimahb@gmm’m@nd maintainedey
Not abl y, throughout this description, the termproximal position is def| ned

as a pWih WF Blasidhergy ﬁ?iﬁe‘%ﬂ@vé‘ﬁl@rc%thédé 344 eWhife! &ﬁ@r ﬁféan@rfoﬁléhﬁf‘h ol Y

touching, one surface of the disk, but does not apply any chuc I ng forfﬁ to
h
the diplmaliaplit IEARRES baYRId Hhollbib 2ol Gofdes (AR égg%;!gw g
I d h t
R T ag&??t“*hﬁ alé’%n%éﬁe%‘ 3@%@8@@%@@@9@@%&@
di stal position, | y fromthe disk, while Figure 4Bis a partla

i somSPufter maéw'%'rfmm dloe filﬁls Ak i, avhansthermaeablg C@tfmd9<34ﬁais peved tois i.e.,

close to or slightly touching
proximal position, it capacitively couples the RF bias energy to the disk, so that plasma

species are accelerated towards the disk so as to etch the opposite surface. Notably,
throughout this description, the term proximal position is defined as a position of the
electrode where it is very close to, or slightly touching, one surface of the disk, but does
not apply any chucking force to the disk. It should be appreciated that while Figure 3 is
explained with respect to a movable cathode 344, the same effect can be achieved by
using a moving anode, as will be explained with respect to Figure 9.

[0027] Figure 4A is a partial visometric view shown the movable electrode in a
distal position, i.e., away from the disk, while Figure 4B is a partial isometric view
showing the movable electrode in a proximal position, i.e., close to or slightly touching
the disk. Figure 4A illustrates the situation when the disk is just inserted into the
chamber or is about to leave the chamber, and no processing is performed. Figure 4B
illustrates the situation of the chamber during processing, i.e., during etching of the disk.
Disk 450 is held by its periphery by clips 423 of carrier 420 (four clips are utilized in this
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the disk. Figure 4Aillustrates the situation when the disk is just

i nserted into the chanber or is about to | eave the chanber, and no

processi nyoi2809g8868r ned. Figure 4B il lustrates the situRCrars2@B/o837180 chanber
during processing, i.e., during etching of the disk. D sk 450 is held by
Its periphery by clips 423 of carrier 420 (four clips are utilized in

t hi sexanpl e). The novabl e el ectrode assenbly 444 includes the el ectrode

housi : e I t, S | e,

or ccerantid, i ffsRECEaYSle deshmBfi REbiRCTnd SeacBe PUSTIATE 2,
its proxinpl position, ,sho in Fgure 4B the cover does n uch the
cli p?!iecifors%, C%r ﬂébaa%‘fl Fﬁ%gﬁr“eﬁ' glpﬁﬁlseq)@(g@é]gd%le ﬁg%? FSY%r 4)413 ggﬁvas her
shape, matching the shape of the disk, i.e., having . a center hal e matching
the 6otghas 4t Bapmatel the ghps ‘F@ﬁ)’é@]thﬁf @JF%P@XWWL%QSH%%§“8W"G‘F WRanber
according to an enbodi nent of the invention. In Figure 5 sone el enents were
cut & thesevercmesanbtitauch ther clips. edposwhitd arifmbscured, the eleatiodediselftiv
under st andi ng the enbodi ment. The entire assenbly is nounted on a main
chamiper vessher sBape haatahing theshape of thadisign ¢l iavirsy & rcentgrdidle ofeciing f or
carrier transport and upper part 532 dedicated for disk fabrication, i.e.,
et chihd Behfdr hold Sthe gidhe tracks and linear notor that normally reside in
transport chanber 522 have been renoved to provide a clearer view Process

925 16020V | Fel98% HMANGPLAR Abrldls JBLRIRSRIAFrialiaiPor ! o 7

ener gy coupling Ys provided from er si t hi's” enbodr ment process
gas i.s deliver I nto the chanber using a showerhead assenply 562. RF
oner 4/0eDI The 19U somp TS RER LA S rengued ByerE de ANPYSE ha
cones very close to, or slightly touches, the disk._The el ectrode assenbly
i s melermentsithgt amst fetsyaas ie Hhdsgrstrling thesempogianert. J hecentifeasgembly is

mounted on a main chamber body 500, having lower part 522 serving as transport

chamber for carrier transport and upper part 532 dedicated for disk fabrication, i.e., etch.

In this figure, the tracks and linear motor that normally reside in transport chamber 522

have been removed to provide a clearer view. Process gas delivery is done from one

side of the main chamber body 500, while RF energy coupling is provided from the

other side. In this embodiment process gas is delivered into the chamber using a

showerhead assembly 562. RF energy coupling is accomplished using a movable

electrode assembly that comes very close to, or slightly touches, the disk. The

electrode assembly is moved using motion assembly 585 so as to be in a retracted

mode during disk motion and in a proximal mode during etching (see Figures 4A and

4B).

[0029] In this specific example RF energy coupling is done capacitively from a

conductive electrode to the disk and thence to the plasma. The electrode assembly

comprises a electrode 544 made of conductive material and shaped to complement the
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node during disk notion and in a proximl node during etching (see Figures
4A and 4B). [0029] In this specific exanple RF energy coupling is done
capaci t i WeDyodwwssea conductive el ectrode to the di sk an@#Crisees/0sy5e he

pl asma. The el ectrode assenbly conprises a el ectrode 544 nmade of conductive
mat eri al and shaped to conpl enent thesurface of the disk. An el ectrode
cover 543 is provided about the el ectrode, and extends beyond the el ectrode

544 ssurtdm@toﬂ/m@@wewbwrbeéedvér 543 i Srovided Aut tRE Rlttbad, ARG tion, the
el ectrode cover 543 covers the edges of the dISk In this p03|t|on t he

el eCté)&é‘ﬁd%é‘ no%% SLENS @842'36%@ ﬁﬂ&ﬁ'tﬁ’é Ré ﬁl\cg&%xrn si des of the
s pl r chi

dISk and prev nt asna om rea ng the e surtrace o 't he di sk,

f th b t f
the SBBFBHLOSIET N lBlbAg e e Looovars @CE gt REGe GRE 3 EUS T ode and-
t he di sk shoul d be mai nt ai ned snmal |l er than the plasma dark space, so as to
avoi cp%iﬂﬂrh?\? glgctirda rrvala4sg VERtS RiryRaspgciesdran atiecking. th? 65| of For

non-reactive etch, the process gas nay be, for exanple, argon. Since the
magndhedlisteand pr@@mée plasgnaufromi reedhmgrtherb)gnle?ude sdifaks oﬁﬁye disk piteysi cal | 'y
etched, i.e., by sputtering, argon is a suitable process gas. During

pr ocqseveagtstp”iasmbamacmsmvgathmsnﬁoel estdeah the duFfade PAHSS tHecelettrfde 10- 80
mllitorr (n), although certain processes may be perfornmed at pressures of

1mr t&]dl&eTaéétro@eABE &r&e &y bgﬂlb’eté?\gth%eéleét?odéaeﬁd the B3k 3PBQIvEL t s, at

frequency of, e.g., exa gure 5 the construction

RSl O R AG 50 o  GRAARSH, ,7

between the disk and the electrode.

[0030] For non-reactive etch, the process gas may be, for example, argon. Since
the magnetic metals generally utilized for magnetic disks may be physically etched, i.e.,
by sputtering, argon is a suitable process gas. During processing the chamber may be
maintained at reduced pressure, e.g., 10-80 millitorr (mT), although certain processes
may be performed at pressures of 1mT to 10 Torr. The RF energy may be set to, e.g.,
100-3000 watts, at frequency of, e.g., 13.56MHz. In the example of Figure 5 the
construction is made compact by coupling the RF match 580 to the etch chamber. RF
power from the match 580 is coupled to the conductive electrode 544. In one
embodiment, fluid pipes 547 provide fluid as a heat exchange medium to cool or heat
the electrode 544. Similarly, fluid pipes 569 may provide heat exchange fluid to the
showerhead.

[0031] In order to effectively couple the RF energy to the disk, the electrode 544
must be place very close to, or slightly touch the disk. In the embodiments illustrated,
the distance between the disk and the electrode may be set to between 0.02” to 0.75”.
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enbodi ment, fluid pipes 547 provide fluid as a heat exchange nediumto cool
or heat the electrode 544. Simlarly, fluid pipes 569 may provi de heat
exchange wpuo@/a7e8sshe shower head. [0031] In order to ef PegtiseaBpsTsupl e t he
RF energy to the disk, the el ectrode 544 nmust be place very close to, or
slightly touch the disk. In the enbodinents illustrated, the distance
between the disk and the el ectrode may be set to between 0.02" to 0.75".1n

thesﬁp%éﬁ%ﬁ%@i&% tﬂlealﬁgég?ﬂénmééy e%%ﬁé@clﬁﬁ%f)ﬁ% 095"01 Gre - | n one

exanple cenent accuracy y sensor,
such as g e or re optical ,sensors. ure flber

opt i ERHBPIgY i @agefaspfé’%qurﬁgx 5 1 RE USinge? Pmn“"@xaepao SUBRBBCS D censor
584. A plurality of fiber optics and _correspondi ng sensors may be used and
vari ¥ @bﬂ%ﬁppt'@@rﬁ%ég@s shewn in Figure @, fibeeaptine?d? praddesppticat pathcy
and prevent collision wth the disk. [0032] In one exanple, both the

el ectfroudheartedtiodesivsiner dre aptical senaoic584. Agyldradityoafi fibed 0@|tiamandm Not abl vy,
unli ke conventional etch chanbers, here the conductive surface of the

el ectegresspondigrssdranthy ise 06é¢d any ¥afidusvopticainethiglied atay deutiizedrto
exanpl es, the showerhead is grounded and is fixed, i.e., not novable.

| nsul &iHdHEeRfthESmBRYakr a8 En® réVéﬁFbBﬂ%si(aWﬂﬁEtﬂt?‘cﬂQI@“re to plasma may

occur) or Utem Wth the ‘enbodi nents as des etch rates higher than

of 2;" ???@%Cﬁggf‘@:a?’? g8, Bl cqgéﬁ‘;dr% e ShovenERbHETpAT SRGR' o
| sel Ntz abiinya NesoBlinap e SHETopa iR AT BT aareTa e LoueediR ¢ o

cooling or transfer chanbers. Notably, chanmber 600 is positioned to
surface of the electrode is exposed and is not covered with an insulator. In other

examples, the showerhead is grounded and is fixed, i.e., not movable. Insulating parts
may be made of alumina (where exposure to plasma may occur) or Ultem. With the
embodiments as described, etch rates higher than 10nm per second may be achieved.
[0033] Figure 6 illustrates an embodiment of a system having alternating etch
chambers and cooling stations. As indicated by the three dotes on each side, the
arrangement may repeat itself or be coupled to other chambers performing other
processes or to cooling or transfer chambers. Notably, chamber 600 is positioned to
etch one surface of the disk 650. The isolation valve 602 is then opened and the disk is
moved to cooling chamber 600°. At the next round valve 602’ is opened and the disk is
moved into etch chamber 605. Etch chamber 605 is positioned to etch the opposite
side of the disk. Thereafter the disk is moved to another cooling station 605'.

[0034] Figure 7 illustrate a flow of a process according to an embodiment of the
invention. At step 700 the isolation valves are open and at step 705 the carrier is
transported so as to place the substrate in the proper position for processing. At step
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etch one surface of the disk 650. The isolation valve 602 is then opened
and the disk is noved to cooling chanber 600'. At the next round valve 602
i s openeawearrdo%diesedi sk i s noved into etch chanber 605. BCTUSCH&OBIS0 605 i S
positioned to etch the opposite side of the disk. Thereafter the disk is
noved to another cooling station 605 . [0034] Figure 7 illustrate a flow of
a process according to an enbodi nent of the invention. At step 700 the

| sol at4PfheVigbidGsn IaRsCEMR &id 5t §8p O3 thBRICAFSdeEMols 16 REOPRMiEH SO as
proper Bos r

to place the substrate 1n the itron Tor processing. At step7 10
the isql.ati val . | . t I e v, its
or oxi e b e et o HidhtpBiRa Y Slortid B e o B tBRAES TGP B on
the substrate, At step 720 gas,is supplied to the ch er and at step 725
R S5 5 orietied bp ecthardbes atikat §op JaBLE i BraHiad B R e ROt o

that if another arrangement is used to ignite the plasma, e.g., inductive
coi | And mgitainthe page., Nete thatifrrngliver arangerseeldis used to dgnijte the plesrad i n
order to provide the bias potential to accelerate plasnma species towards

t he susitnductive Tohds,gamaiedniBfovaave, stopphedRiF de tHeoelgctrsdeisstiliseatpdoinoceeds
and, when process it termnated at step 730, RF is term nated at 735, gas

del i Re¥r tosproRidd thatiss pbteffifll toadtdeldiate plasSmal SfdcicddewabdstheesuRrdté S
distal position, i.e., away fromthe substrate. The process nay then be

. . h
Chana i ol NEaR LdsiREs BhI bRy pREdRUSIAE WenbrbBeatR or

' he 4. tion., | ' t he .t ' h
500, R e ptteb a0 kR R RN aA Aot S5 lunbls witpeleta At ARt e °
Rat her, one cooling chanber (ejther 800" or 805'} I s provi ded between each
doubitaes the elockpde puamaved todls distat Pesiiors igst awakrom the substrate. The

process may then be repeated to process the next disk and move the current disk to
another chamber.

[0035] Figure 8 illustrates an alternative embodiment of the system according to
the invention. In Figure 8, the two etching chambers 800 and 805 are cbupled without
any cooling chamber in between them. Rather, one cooling chamber (either 800’ or
805’) is provided between each doublets of etch chambers, so that the substrate
undergoes etching on both sides before it enters a cooling chamber.

[0036] Figure 9 illustrates certain alternative features according to embodiments
of the invention. One or more of the features of Figure 9 may be implemented. For
illustration purposes, the chamber of Figure 9 is similar to that of Figure 3, highlighting
the following differences. For example, in the chamber of Figure 9, one or more gas
injectors 972 are provided, rather than using a showerhead. Conversely, the chamber
may employ both a showerhead and gas injectors. For example, the showerhead may
provide one type of gas, e.g., inactive gas, while the injector provide another type of gas,
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under goes etching on both sides before it enters a cooling chanber. [0036]
Figure 9 illustrates certain alternative features according to enbodi nents
of the i rwenpixN3sedne or nore of the features of Fi gureP@TASBPON5H85750

i npl emented. For illustration purposes, the chanber of Figure 9 is simlar
to that of Figure 3, highlighting the follow ng differences. For exanple,

I n the chanber of Figure 9, one or nore gas injectors 972 are provided,

rat hQaf.%t hasctival gik. SASOPVEINRGE ofSRE \CRLRTeY of Egﬁxrﬁ loahRL gg@bf %rmb%/blgot h a

showerhead and gas injectors. For exanple, shower he may provi de one

type a iein 4 ' : bl 8. | 0] rqyjde .anot her type of
gae. SHodieTntifin I BRAmES: BPFiaulb, e BF A3 ShuBb8 o SRl Ve
use of \ e anode. That is, in the chanber of Figure 9, the RF power
3 it 894 SuE rEnus eyt bocrmBgaded i & Ah ks bty ek sertiodded
in a shower head. A novabl e anode 944 is coupled to ground. [0037] Figure 10
i s a 344 conplad fo19r@yndat i ng a process according to an enbodi nent of the

i nvention. The process of Figure 10 may be utilized with any of the

chantf@P87kt r ucthigert He soa dowgchant itlhstrating & ptodessaccoating tonas eerbddddent a
substrate is noved into the chanber. In step 1005 the novable el ectrode is

nmov ewfttide iviehtish TTheqsI8tésDof Eigutehm shdiphé atikzed Witk e of & cHaRbER
i ntroduced into the chanber and in step 1015 power is coupled to either the

”Dvabaltt‘%lcﬁfrea_ta%bbm?ﬁ%% ﬁ'leeﬁtlfjé’&‘?ﬁverﬁ%nt. hﬁ%t%ﬂ(;@?/@,%%ﬁ@&%h% byvied ih@n! ted.

In this condition the substrate I's processet ysical” and/ or
eoC L peF AR, R AT Lo TR ARl A0 12
el et el S ShT oS L b Rg R sl TR ok Jo1 40, chanber

coupled to either the movable or stationary electrodes, so that in step 1020 plasma is

ignited. In this condition the substrate is processed by ,e.g., physical and/or reactive ion

etching. When processing step is completed, either by timing or by detecting an end-

point, the RF power is turned off in step 1025, the electrode is retracted to its distal

position in step 1030, and the chamber is evacuated in step 1035. In step 1040 the

substrate is removed and the process repeats itself for another substrate. It should be

noted that while removing one substrate and introducing another substrate is shown as

two separate steps, these can be done concurrently, i.e., as one substrate moves out

the second one may be moved in.

[0038] Figure 11 illustrates certain alternative features according to embodiments

of the invention. One or more of the features of Figure 11 may be implemented. For

illustration purposes, the chamber of Figure 11 is similar to that of Figure 9, highlighting

the following differences. For example, in the chamber of Figure 11, the walls of the

chamber are grounded, while the ceiling has an RF transparent window 1186. A coil
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substrate is renoved and the process repeats itself for another substrate.
It should be noted that while renoving one substrate and i ntroduci ng
anot her swWb2009%t78865s shown as two separate steps, thesePCRUSR@SHEITE0
concurrently, i.e., as one substrate noves out the second one may be noved
in. [0038] Figure 11 illustrates certain alternative features according to
enbodi nents of the invention. One or nore of the features of Figure 11 may

oF m TEIG{TEHrBfaef bt e WiRiohP Sn® RIDARSETey 11965 S EGNARY % g G P1dd 12
o ounyien %tspﬁpfq{%?'ﬁ%?w %8 3&|ﬂéﬁ°ﬁ¥ei%§839'sﬂt mﬁﬁaw%lg%'eanﬁo. | 1164

IS provi ded about the wi ndow and RE supplier 1166 is coupl ed to the coil
1164. SURtIA Wpﬁﬁﬁﬁ?l dhe poger; '%V%Héf"é: supplier {166 mat 'P%éPS? r@UﬁﬂaierPﬂf@'ener gy
toignite and sustain the plasma. The power |evel of RF supplier 1166 may
be cdherpiasred densttynOnothetdikepharchdoni bambaydment istoontroied blidhel poiven
bonmbardnent is controlled by the power applied to el ectrode 1144 from RF
supplagplietitc@®ledtVozie UsinfiosURRA sappher BIES MBihen udiey Bich aaguemgenintt he

I nductive coupling may be set to be the sane or higher than that of the

nmovabhe rRF %bﬁ@ﬁ@y oﬁ‘Pu'é |ﬁd@é’f%ecoddﬂﬁg Ry hEQBERLYe He §$Pﬁe'd?%ér‘fﬁaﬁ°“p| i ng

e
may be set at 13 e that of the m)vab?{e el ectrode at a

f Eggg@%@%‘h‘ﬁ”‘% f"@ee%seﬁr‘aag“ ez‘:e% W"eg%@ éP”‘ aﬁ;ﬁéﬂ%@q@&?ng% ‘..
[sustad"ﬁAZ’ ﬁgqég’%ﬁr%ﬂ@@?@t k) Iﬁ‘ﬁﬁat(sl@v%qb Ct"? ?Wﬁ’ ge%ﬁﬂg&erﬂ?rﬁf%ﬁ%sna i s

sust ai ned usi ng |nduct|vely coupl ed RF power. O course, other nethods for
sust AR f@v ths fRg.-, 2.2 MHz, ‘or also 13. 56MHz The frequency of the inductive plasma

may be higher, e.g., 2dMHz, 60MHz, etc.

[0039] As can be understood, while in the embodiment of Figure 9 plasma is
sustained using capacitively coupled RF powef, in this embodiment plasma is sustained
using inductively coupled RF power. Of course, other methods for sustaining plasma
may be used, such as microwave, remote plasma source, etc.

[0040] Also shown in Figure 11 are magnets 1182, which are embedded in
cathode assembly 1142. These magnets are used to enhance and/or confine and/or
shape the plasma. For example, the magnets 1182 may be used to push the plasma
away from the edge of the cathode assembly 1142. Alternatively, or in addition,
magnets 1184 may be provided about the exterior of the chamber so as to enhance
and/or confine and/or shape the plasma. Either or both of magnets 1182 and/or 1184
may be permanent magnets or electromagnets.

[0041] It should be understood that processes and techniques described herein
are not inherently related to any particular apparatus and may be implemented by any

14



may be used, such as mcrowave, renote plasma source, etc. [0040] Also
shown in Figure 11 are magnets 1182, which are enbedded in cathode assenbly
1142. Theweo 2neN1eses are used to enhance and/ or confine &RAW/USR0SI083780 t he

pl asma. For exanple, the magnets 1182 may be used to push the plasnma away
fromthe edge of the cathode assenbly 1142. Alternatively, or in addition,
magnets 1184 may be provi ded about the exterior of the chanber so as to
enha conf | h nets
132 SataPR bl BEooiotn® THEE oS Wpecf dlierdl pdfBolaBley PR,
shoul d be und rstood that 0, ses .and techni gues. describ d herein are not
| nheraAX P§ UseR agcorgangs Witk e JBRchings feraitre NN e MRy FRBIPLR L ed by
anysui t abl e conbi nati on of conponents. Further, various types of general
pur p@é’éaﬂﬁﬂe@% t@rﬁ?"ﬁé“@]ss@dfclaﬂiz%@BPG'@’Q‘&%"QAP@%WM@Q @@&Wﬁ%éﬁ?%escr i bed
herein. It may al so prove advantageous to construct specialized apparatus

t o paelekoribed heraiet Rbd meswy ineantiondws heeredescrided ipreléinn to padiaularn has
been described in relation to particul ar exanpl es, which are intended in

al | rexapgiés isichare Inteisdedin aergspebirtotdeainustestivel ratherahar hestactilg.| | ed in
the art will appreciate that many different conbinations of hardware,

sof t vilyRe s%ﬂlédﬂh”cﬁ@"éﬁ%%"a:pb t@tthéﬁmaﬁ forter hﬁﬁém&n@ﬁoﬁ?%f Héﬁﬁ\?é}b

I nvention. Moreover ement atl ns o I nvention wl

CpecrEral® A g fis %‘f*@[ﬁﬁ R e e ER6aL hRafin  Morapyes,
or | U MRUGRERANPOR of e Redlion B éé'@?ggrq%”?%%q%@a@@@a%ﬁﬁ figem” "0

specification and exanpl es be COI’ISI dered as exenpl ary onl(}/ wlth a true
scop&oapidesgtian of the spreificatiemandpractice of the invention disclosed herein.

Various aspects and/or components of the described embodiments may be used singly
or in any combination in the server arts. It is intended that the specification and
examples be considered as exemplary only, with a true scope and spirit of the invention

being indicated by the following claims.
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being indicated by the followi ng clains. CLAIM5S 1. An etch chanber for

et ching substrates, conprising: a nmain chanber body; a process gas delivery
assenbl y wouptwdsges t he chanber body; a substrate positiPOmIUSGONSMEITANI SM
supporting a substrate; a plasm power applicator; a novable el ectrode
assenbly coupled on a side of the chanber body and operable to assune a

di stal position during transport of the substrate and assune a proxi mal

posi teépAdgri ng etch processing. 2. The etch chanber of claim 1, wherein

t he plasma power applicator conprises an RF power supplier coupled to the

novab] e el T, o) i.m.1, wherein the plasma power
appl ib{c'atorﬁﬁtgﬁr%{rj&%@pe%ﬁ?ﬁgrﬁ&%ggggﬁéﬁ’ %ﬁrﬁé@%‘f} Tovi ded on a side of the
chanber body; .an antbteen a provided about the w ndow, and, an RF power
suppl i er c%ﬁ?ﬂ'%&h?w ﬁgogﬁft enna. 4. The etch chanber of claim1, wherein
t he plasma power applicator conprises one of a mcrowave or a renote plasnma
sour ce. 5.2 PHcassdasdrlivberasgenatlyicaupleditatbe ehaabepbodying magnet s sit uat ed
to enhance or shape the plasna.6 . The etch chanmber of claim5, wherein the
magnet s ara sebsteatd @dsitionimgmesbarisecsuppmtetiag acublstrate/. The et ch chanber of
claim5, wherein the nmagnets are provided about the

a plasma power applicator;

a movable electrode assembly coupled on a side of the chamber body and

operable to assume a distal position during transport of the substrate and assume a

proximal position during etch processing.

2. The etch chamber of claim 1, wherein the plasma power applicator comprises an

RF power supplier coupled to the movable electrode.

3. The etch chamber of claim 1, wherein the plasma power applicator comprises:
an RF transparent window provided on a side of the chamber body;
an antenna provided about the window; and,

an RF power supplier coupled to the antenna.

4, The etch chamber of claim 1, wherein the plasma power applicator comprises

one of a microwave or a remote plasma source.

5. The etch chamber of claim 1, further comprising magnets situated to enhance or
shape the plasma.

16



exterior of the chanber body. 8 . The etch chanber of claim1, wherein the
pl asma power applicator conprises: an RF transparent w ndow provided on a
si de of tWwe00aTsss body; an antenna provi ded about theP@irA$ees/ 085766 r st RF
power supplier coupled to the antenna; and, a second RF power supplier
coupled to the electrode. 9 . The etch chanber of claim8, wherein the RF
frequency of the second RF power supplier is set equal to or |ower than

that @f thend biH cHEMBOME CISHPE! WhErein-the mxgﬁef%té;e &h@g&c}ﬁd Rithinl /M 1,

further conprising: an entrance i1solation valve provid on one side of the

chanmh ; it isolation valve provided on an opposite side of the
chanﬁgécggg%?sﬁﬁps he etch chanber of claim 10, wherein the substrate

posi tioning nmechani sm conprises: tracks positioned between the entrance
isolation valve and the exit isolation valve; substrate carrier riding on
the tracks.12. The etch chanber of claim1, wherein the novable el ectrode
assenbl y cbgetohechambersnfaiaion 8upheiein the megnels aressabided abopt e to t he
novabl e support; and, a conductive el ectrode having an exposed surface

f aci rexteher cfutbstchatdber b®dyThe et ch chanber of claim 12, wherein the novable
el ectrode assenbly further conprises an el ectrode cover provided about the
el ectrode and exposing the exposed

8. The etch chamber of claim 1, wherein the plasma power applicator comprises:
an RF transparent window provided on a side of the chamber body;
an antenna provided about the window;
a first RF power supplier coupled to the antenna; and,

a second RF power supplier coupled to the electrode.

9. The etch chamber of claim 8, wherein the RF frequency of the second RF power

supplier is set equal to or lower than that of the first RF power supplier.

10.  The etch chamber of claim 1, further comprising:
an entrance isolation valve provided on one side of the chamber body;

an exit isolation valve provided on an opposite side of the chamber body.

11.  The etch chamber of claim 10, wherein the substrate positioning mechanism
comprises:
tracks positioned between the entrance isolation vaive and the exit isolation valve;
substrate carrier riding on the tracks.
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surface of the electrode. 14. The etch chanber of claim 12, wherein the
conductive electrode is washer shaped having a center hole. 15. A system
for etchiwg 858864t es, the system conprising: a plural PCF/USR0081083750
chanbers; a series of tracks enabling transport of a substrate carrier
anong the chanbers; wherein each etch chanber conprises: a main chanber
body; a process gas delivery assenbly coupled to the chanber body; a
substrate positioning mechani sm supporting a substrate; an RF power
applicator; anda novabl e el ectrode assenbly coupled on a side of the

chanb% boghe aff ﬁ%@itﬁé%cﬁ gﬁ%@ﬁbﬁeﬁ\ ﬂe%@bat@@%léétﬂ&ec é-e?rgolfg‘r ansport of

t he substrate an position auring processi ng. 16.
The s i’é@ﬁ?e f claim15, further conprising a plurality of cooling chanber
i nt er‘%) mong the etch chanbers. 17. The system of claim 16, wherein one
cool ing chanber js interposed between two etch chanbers. 18. The system of
claim 16, WAOVaPIe YR 00l i ng chanmber is positioned abutting two
consecutively connected etch chanbers. 19. The system of claim15, wherein
t he pl asne polien asgpmbhucoupled ipthesmovable safppost; eagaci tivel y coupl ed RF
source, an inductively coupled RF source, and a m crowave

a conductive electrode having an exposed surface facing the substrate.

13.  The etch chamber of claim 12, wherein the movable electrode assembly further
comprises an electrode cover provided about the electrode and exposing the exposed

surface of the electrode.

14. The etch chamber of claim 12, wherein the conductive electrode is washer

shaped having a center hole.

15. A system for etching substrates, the system comprising:
a plurality of etch chambers;
a series of tracks enabling transport of a substrate carrier among the chambers;
wherein each etch chamber comprises:
a main chamber body;
a process gas delivery assembly coupled to the chamber body;
a substrate positioning mechanism supporting a substrate;

an RF power applicator; and
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source. 20. The system of claim 19, wherein the plasm power applicator

further conprises nmagnets.
WO 2009/073865 PCT/US2008/085750

a movable electrode assembly coupled on a side of the chamber body and
operable to assume a distal position during transport of the substrate and assume a

proximal position during etch processing.

16.  The system of claim 15, further comprising a plurality of cooling chamber

interposed among the etch chambers.

17.  The system of claim 16, wherein one cooling chamber is interposed between two

etch chambers.

18.  The system of claim 16, wherein once cooling chamber is positioned abutting two

consecutively connected etch chambers.
19.  The system of claim 15, wherein the plasma power applicator comprises one of:
a capacitively coupled RF source, an inductively coupled RF source, and a microwave

source.

20.  The system of claim 19, wherein the plasma power applicator further comprises

magnets.
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