METHOD AND APPARATUS FOR STATI C BI ASI NG A PRE- METALI ZED NON- CONDUCTI VE
SUBSTRATE 5 I nventors: Chang Bok Yi, Tatsuru Tanaka, Chun Wi Joseph Tong,
Hongling Liu, Paul S. MLeod 10FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates to nethods and apparatus for processing substrates and,
in particular, to methods and apparatus for biasing pre-netalized

non- conducti ve substrates, such as glass substrates utilized for magnetic
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wi thin the processing chanber_to be accel erated 20toward the substrate.
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the substrate surfd@sl $.MMelegddes the nateri al deposition rate on the
substrate in conparison with an unbi ased substrate, nodifies the substrate
surface by ion bonbardnment, or produces other desirable effects. 25[0003]

In the case of a conductive SEEEUD QRTHFRENVENTION tage nmay be applied to
the substrate_t hrough conductive fingers that physically hold the substrate
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forkeg-shape to provi de sATKGROUND OFergrANVENTION2 during transport

and processi n%[ ) ) )
[0002] Magnetic discs have typically been fabricated on conductive metal substrates. During
formation of some or all of the multiple layers of the magnetic medium on the conductive
substrate, a bias voltage is applied to the substrate while it is positioned in a processing
chamber. Biasing the substrate causes ions within the processing chamber to be accelerated

20  toward the substrate. Depending upon the particular process used, the acceleration of ions

toward the substrate surface increases the material deposition rate on the substrate in

comparison with an unbiased substrate, modifies the substrate surface by ion bombardment,

or produces other desirable effects.

25 [0003] In the case of a conductive substrate, the bias voltage may be applied to the substrate
through conductive fingers that physically hold the substrate in position for processing. For
example, Fig. 1 shows a three-finger substrate holder 100 that supports a substrate 102. The
substrate holder 100 includes a holde‘r’-body 104 and three conductive support rods 106, 108
and 110 that extend from the holder body 104 to make contact with the edge of the substrate

30 102. Although not specifically shown in Fig. 1, the support rods 106, 108 and 110 typically
terminate in a V-shape or forked;shape to provide stability for the substrate 102 during

transport and processing.



-2- [00041 It is becomng increasingly desirable to use non-conductive
substrates in sone applications. For exanple, glass substrates are utilized
in the fabrication of nmagnetic discs for |aptop conputers because of their
i ght wei ght and durability. However, a problemarises in the processing of
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Sapplication of a voltage in the same way as in the processing of

conduct | yosy R3S hétofing fiSroEnbh SREADRRe bR cbRAIOEaRBAAT iPforfonduct i ve

substr at tage applle e su rate t ough t he
support mpplgatbng Rer swbgie, glass budisttetes aﬂdoxhﬂxzeﬂ 1,n thdn fzﬂ)nhamrmﬁmmtxedxscs

practical, i;n the case qof non ndycti ve, ubs ates d to the fact that the
O ehaped ranep kSRR PectiRRar Mendiiet HF P ha CUBERbY: Al SEA FABEMARE « he
non- condygite o o%&'@r?% 6ﬁ§cﬁm ﬁnﬁﬁétﬁe%ﬁbé‘t%s%@aﬁﬁéﬂ%@Bﬁ?&%éﬁ@t%ﬁ@sa@fbyt he
substrate adjacent 1o the support rods. This shadow ng prevents a

conduZt i wpplicajien of a veltdggiin thersgmg pvaa(ﬂsaméntpr@@sslhmf oudluetiie, subsirates. gksevent s

the formation of ;a conductive he .su

conduct | PEPrs By aR ikt SoRE pReH RS niEe By B f e A b,
sane el egd theGabstiRal thotigttle lsfpﬁdaﬁoaegﬁth@fsumﬁ@maeyem%s&r eHiSkas(oOpriver i ve
support rods to disc) cannot be used with non-conductive 15substrates. In

t he case PeActipdnn §8rrascel nas- @m@gcttrvatwbstramsldye o Bits1 faghtiad yheo¥-sheredos derkny

rotating Kk t rods
o' oot DRl SRR BlColHE LINURIARERS U nbR (NG Sl Echielurite SHEPAT
However , psadesditgiadowitiad aragonhe hm@mdmeartaltmws@pm Bydso Mhigyhad@siagst at i on
on a sputter tool having a Ilmt%ﬁ nunber of processi n(gtstatl ons, thereby

I

decr easi REFVERE A5Pateive Ry cefrpmduaiding uprady fwemttacs'pe rogls, and, tRysxBIEXERIS es ul ti ng
i n 20hi gl RHoR6es SoMicH9S ﬁﬁh {Bﬁ%wcfgh? k rsu%P@xQ dsARE HdonahdtiveldgiRidgs a need

for inproved apparatus and ocessi ng non- conductive
subst r at dernzd antthe nomeombnnnwmlbaumvél“ hwmetbe smeelcancaie)am wsed in thelchse dfi ased

A enboa RSB hia R RGN SrPBP etk lp YA PR P AU EBASEY vo.

substpat gubdtialtis N [iRthéason d@h%ﬂ&@ctﬁ/e 30hehtds thAGHREBISANRS, ¥ bverddnge Bpncept s
of the present invention conprises: a substrate hol der "adapted for hol di ng

t he substptatieg thg spbstrateduwr@mireenssingto lenlgesge@tl@mhhéumﬂs@toﬂatde npothgdew the nove
the SUbStfélr%naolon%lt g(gx{ducﬁvealaéérrs%g] g% L0 t}f’ov@év&oQ&l%?r%tteﬁgfa't%%gﬂcmnﬁi}h& t he

process ¢ HESPGH 8 on- and a
spring- generally occupy one process station on a sputter tool having a limited number of processing

stations, thereby decreasing the processing efficiency of the tool, and ultimately resulting in

20 higher processing costs per disc.

[0005] Accordingly, there is a need for improved apparatus and methods for processing non-
conductive substrates so that the non-conductive substrate can be electrically biased to

enhance substrate processing steps.

SUMMARY OF THE INVENTION
[0006] An embodiment of an apparatus for biasing a pre-metalized non-conductive substrate
within a vacuum process chamber in accordance with the concepts of the present invention
comprises: a substrate holder adapted for holding the substrate, a lift mechanism that engages
30  the substrate holder to move the substrate holder in a first direction to a contact position

within the process chamber and in a second direction to a non-contact position, and a spring-



-3- |l oaded conpliance nmechani smnounted in a fixed position within the
process chanber. The spring-loaded conpliance nechanismelectrically
engages the pre-netalized substrate when the substrate holder is in the
contact position. The spring-loaded conpliance nechanismis connected to a
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[0007] An embodiment of a method of biasing a pre-metalized non-conductive substrate

20 within a vacuum process chamber in accordance with the concepts of the present invention
comprises: providing a conductive spring-loaded compliance mechanism mounted in a fixed
position within the process chamber, the compliance mechanism being adapted for
connection to a bias voltage feed-throxlgh for the process chamber; and moving the pre-
metalized non-conductive substrate into electrical engagement with the spring-loaded

25  compliance mechanism such that the bias voltage feed-through applies a bias voltage to the

pre-metalized substrate in the process chamber via the spring-loaded compliance mechanism.

[0008] Additional features and advantages of the present invention will become readily
apparent to those skilled in the art from the following detailed description of the invention,
30 wherein embodiments are shown and described by way of illustration. As will be realized by

those skilled in the art, the invention is capable of other and different embodiments, and its



30wherei n enbodi rents are shown and descri bed by way of illustration. As
wll be realized by those skilled in the art, the invention is capabl e of
ot her and different enbodinments, and its -4- several details are capable
of nodification in various respects, all w thout departing fromthe scope
of the present invention. Accordinglys4-the draw ngs and description

provi ded herein should be regarded as illustrative, not restrictive. 5BRIEF
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non- conductive substrate in accordance with the conceﬁ)ts of the present

inverition. 15 [0012] FiBRIEF DESERIPIIONOS THEPRAMINGSough bi as vol tage
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B1l, herein incorporated by reference. The |lift mechani sm operates to nove
the substrate holder in a first, upward direction to a contact position
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[0012] Fig. 4 is a graph plotting feed-through bias voltage and substrate bias current versus

time for the Fig. 3 embodiment of the present invention.

20 DETAILED DESCRIPTION OF THE INVENTION
[0013] Embodiments of the present invention provide methods and apparatus for static-
biasing a pre-metalized non-conductive substrate such as, for example, a ceramic substrate or
a glass substrate of the type utilized in fabricating magnetic media. A lift mechanism that
provides up and down motion engages a substrate holder adapted for holding the substrate.

25  Anexample of such a lift mechanism is disclosed in U.S. Pat. No. 6,228,429 B1, herein
incorporated by reference. The lift mechanism operates to move the substrate holder in a
first, upward direction to a contact position within a vacuum process chamber and in a
second, downward direction to a non-contact position. When the substrate holder is in the
contact position, the pre-metalized non-conductive substrate electrically engages a

30  conductive spring-loaded compliance mechanism that is mounted in a fixed position within

the process chamber. The spring-loaded compliance mechanism is connected to a bias



the process chanber. The spring-loaded conpliance nechanismis connected to
a bias -5- voltage feed-through for the process chanber that provides a

bi as voltage to the substrate via the spring-|oaded conpliance nmechani sm
when the substrate holder is in the contact position within the process
chanber. 5[0014] The term "pre-netalized non-conductive substrate" as used
herein is intended to enconpass any non-conductive substrate (e.g.,
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Co/Cr/TalPt, Col/Cr/T or Co/Cr/N|/Pt/B A non-ma net|C| ati on
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e or . The prot ective overcoat |ayer
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exemplary cobalt-based alloys include binary and ternary alloys such as Co/Cr, Co/Ni,
Co/Cr/Ta, Co/Ni/Pt or Co/Cr/Ni, and quaternary and five-element alloys such as Co/Ni/Cr/Pt,
Co/Cr/Ta/Pt, Co/Cr/Ta/Pt/B or Co/Cr/Ni/Pt/B. A non-magnetic isolation layer, or interlayer,

20 may be disposed between the magnetic layers. The non-magnetic metal in the isolation layer
may be Cr, Ti, Mo, Zr, Al, W, Si, Nb, Ta, Y, Hf, Au, Ag,V, B, Gd, Cu, Re or Ru. The
protective overcoat layer is typically diamond-like carbon (DLC). Thus, as those skilled in
the art will appreciate, the concepts of the invention are applicable at any successive stage of
the formation of a thin film medium, if at least one layer of conductive material has been

25  formed on the non-conductive substrate. For example, the initially plated
nickel/phosphorous alloy would suffice for providing a pre-metalized non-conductive

substrate.

[0015] As is well known to those skilled in the art, the formation of the successive layers of a
30  magnetic medium of the type described above takes place in a sequence of process chambers,

each of which performs one or more operations in the formation of the multi-layer stack.



[0015] As is well known to those skilled in the art, the formation of the
successive |l ayers of a 30magnetic nedium of the type described above takes
pl ace in a sequence of process chanbers, each of which perforns one or nore
operations in the formation of the nmulti-layer stack. -6- Substrate

hol ders are utilized to nove a substrate-in-process anong the process
chanbers. Known process chanbers, such as that disclosed in U S. Pat. No.
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the substrate 200 1n a first, upward tion to a contacdt position wthin
the process chanber 201 and in a second, downward direction to a
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Spring- metalized non-conductive substrate 200 within a vacuum process chamber 201. The

apparatus includes a substrate holder 202 that holds the substrate 200. The substrate holder
20 202 includes a holder body 204 and three support rods 206, 208 and 210 that extend from the
holder body 204 to make contact with the edge of the substrate 200 in the conventional
manner. A lift mechanism 212 engages the substrate holder 204 to provide movement of the
substrate 200 in a first, upward direction to a contact position within the process chamber 201
and in a second, downward direction to a non-contact position, as indicated by the arrow 214
25 inFig. 2. Fig. 2 shows the substrate:holder 204 in the contact position. A conductive spring-
loaded compliance mechanism 216 includes a bias shield 218 that is mounted in a fixed
position within the process chamber 201 and conductive contact springs 220 attached to the
bias shield 218; the conductive contact springs 220 are illustrated in Fig. 2 as leaf springs,
although other spring contact mechanisms would be suitable. The conductive contact springs
30 220 electrically engage the edges of the pre-metalized substrate 200 when the substrate

holder 202 is moved into the contact position by action of the lift mechanism 212. While the



| oaded conpliance nmechani sm 216 includes a bias shield 218 that is nounted
in a fixed position within the process chanber 201 and conductive contact
springs 220 attached to the bias shield 218; the conductive contact springs
220 are illustrated in Fig. 2 as |eaf springs, although other spring
contact nechani sns woul d be suitabl e. -7The conductive contact springs 30220
electrically engage the edges of the pre-netalized substrate 200 when the
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t he hol di ng bracket. The contact springs 220 are attached to the two ends
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formed t gleéfr?%ell : g ]eaﬂ?ul b {Oot H? bfior%%&%g\%%gdis ubs ?5 ﬂwkgﬁ@{%d%g ggl;dﬁglg?ég&?a?ﬁeus as
t he substomthe spifigs 22 Oenabitahtd o thelssd erdseof20Ohdldingdravkeeahdi detioerdbeibiast Wi t h
the sprin 220. [0017] The |lift nechanism 212 in the Fig. 2 enpodi nent can
be of t hdokaedh PrEY e sr%rétﬂ?é@cﬁpﬁw Insfradisisrabodimeny. e aolchy No.

6, 2285 429 f8ket [ RitheliSo pld¥ficld & oIP&E RMREVEA BB Ahe GRIPIISAd RS B el 1 LY Of
substrate hol ders 202 disposed in a circular arrangenent wthin a

pr ocessi wgbstnatet200Haenabie thedebstate2(0ctolbamaved antgenetatt with thel spripgse220acuum
process chanbers 201. The substrate holders 202 in the circul ar arrangenent
are equi angul arly spaced and are positioned such that they may be

si mul t aneEMISH] The HifSAREEhhATR 28 28 FREGE] ¥ 8mPsRFmBHScan MR BE&le cAPduselTdisensiilyousel
assenbly is connected to a central hub and is rotatabl e about a_central

axi s 95byyRerfeseithed iimabaetstdied L3 hPathe. G228t 29Uk t Fhat és, Hist life meolgmisynd1Dhe

al i gpgd wif Qorﬂprris%sanﬁﬁrtaili}/)eof substrate holders 202 disposed in a circular arrangement within a
processing unit that includes a circular arrangement of multiple vacuum process chambers
201. The substrate holders 202 in the circular arrangement are equiangularly spaced and are
positioned such that they may be simultaneously raised into a respective process chamber
201. The carousel assembly is connected to a central hub and is rotatable about a central axis

25 by an indexing motor such that each substrate holder 202 may be aligned with a respective

selected process chamber 201. The carousel assembly is raised and lowered by a drive motor
between a raised position and lowered position. In the raised position, the substrate holders
202 are positioned within the respective process chambers 201. For example, in the Fig. 2
embodiment, the raised position of the carousel would place the substrate holder 204 in the

30  contact position within the process chamber 210, i.e., in a position such that the pre-



sel ected process chanmber 201. The carousel assenbly is raised and | owered
by a drive notor between a raised position and |owered position. In the

rai sed position, the substrate hol ders 202 are positioned within the
respective process chanbers 201. For exanple, in the Fig. 2 enbodi nent, the
rai sed position of the carousel woul d-gl ace the substrate holder 204 in the
30contact position within the process chanber 210, i.e., in a position such
t hat the =3 a8 i Z | S_ 1 ri . it h
the spri HeerzukiulE s LiEESHRRLIRLE: 518 dfuMeBoREN R R Ayt
process zlethiaes n&hted Withi8 theTfi6cesatlpinstel 265senbl y described in U S, Pat.

No. 6, 228,429 Bl shoul d, however, be 5consi dered exenplary and not limting
of Iift mechanisns 212 that are utilizable in conjunction with the Fig. 2
enbodi ne i ' il [ i l.alie that
ot her |iQP‘g@l%ﬂﬁ%é@%g¥£%§@%f%§%ﬁ§%%§g§%ﬁgT3ﬁkkﬁgﬁﬁ??5¥E%§%@§@$§§§Eﬁ§|ders
are & socasidesddl exemblarpaiad notdimitihgef lift inechmdéran? khihatlde mtlizabbaor i se an

O e e
enbodi Megpri§att Mgy 8lek gft¥y§té}n§‘lﬂa95b;ﬁp§§_é%tar5§g®m of RO dbdiriB hBldeRry acuum

process chamber 201 and to inpart vertical notion to the substrate hol der
204 to ralsssuitable dnaddibendbelifonechbasismi2dd miytdeimprishen ppracaiys thehimehdes 201

for electrical en ement  of the pre-netali substrate. 200w th.the

spr i no- | ad e SRGTE B0l BE oA Foufhs R g G Bl ap Rl St fotsg

f eedtd hr estinc?idd with t8é FYiE Rlenttdditherfi ©5the AbidifdtoRilig iadabstatc sl det 04 weaitiat h f or
application of a bias voltage to the pre-netalized substrate 200 via the

spri ng- | BEFBEUW RisICESbambacHY Ang ip mparpwmestical eotione theubstrie heldengf tps i n
t he contagt. oy I ' I [ Leal ley in
a range gaggealggﬁ(% IHf(C)&gmgg%DOgg®§ s‘%’lhﬁﬁ%&ﬁgé{ﬁeﬁ 4 thl‘%% 'I[r ggl :[{dg e{i%?rgca; gnr%é%%ﬂglf bi as
vol t age tepeerdstalizod siliseratey206 with the opréigsloadedosngdiahos mechanisn?Pide substrate
200 within the process chanmber 201. [0020] Fig. 3 schematically shows an

al ternate enbodi rent of an apparatus for static-biasing a pre-netalized

non- eoNdygyioy ensbias %l?s{% f%&h%%@izgz% é/ﬁfééﬂiﬁh&in?ﬁféd% ;%}L&:ﬁlﬁgﬁﬁes?’@éondﬁbﬁve

apparatus includes a substrate er 302 that ho ubstrate 300. The
subst r at pathdbppligBRMD fiarksdsuddtegatatbt germbatyed3dbstaate 20 vieshssprmgrlbadedds
308, BOBC&Rglia?ﬁ]c'eo ngeg énisen%( tl?g' (vjvh]:errx 8{9 stugsecrate holder 204 is in the contact position, as

described above. The bias voltage is typically in a range of about 100-300 volts, but is not

limited to this range. The bias voltage depends upon the type of process to be performed on

20 the substrate 200 within the process chamber 201.

[0020] Fig. 3 schematically shows an alternate embodiment of an apparatus for static-biasing
a pre-metalized non-conductive substrate 300 within a vacuum process chamber 301. The
apparatus includes a substrate holder 302 that holds the substrate 300. The substrate holder
25 302 includes a holder body 304 and three support rods 306, 308 and 310 that extend from the
holder body 304 to make contact with the edge of the substrate 300 in the conventional
manner. A lift mechanism 312 engages the substrate holder 304 to provide movement of the
substrate 300 in a first, upward direction to a contact position and in a second, downward
direction to a non-contact position, as indicated by the arrow 314 in Fig. 3. Fig. 3 shows the
30 substrate holder 302 in the contact position. When the lift mechanism 312 moves the

substrate holder 304 upward into the contact position, the pre-metalized substrate 300 is



hol der body 304 to make contact with the edge of the substrate 300 in the
conventional manner. A lift mechani sm 312 engages the substrate hol der 304
to provi de novenent of the substrate 300 in a first, upward direction to a
contact position and in a second, downward direction to a non-contact
position, as indicated by the arrow 3%%-in Fig. 3. Fig. 3 shows the
30substrate holder 302 in the contact position. Wien the lift nmechani sm 312
moves th A B ink ABlaRehdchlsmt8 that

pr e- met aﬁrgégaﬁgouﬁﬁgh?g&%%%?@ y hgt#%ﬁﬁp%?gadg?ggt P?lacal cont as(':r{1 W t}ha a
conduct i uemepnteddn & Gaekeposittorpivithinake precdsachande 8611 hatheiibustatedt ed in a
fixed positiqn within the ocess .chanmber 301._In the illustrated .
enbodi npﬁmmﬁ%e%ﬁp? ARyiTEe C&HPP&HaP%BEC*WBEHh%‘i6s‘H’F‘§§%S 3 sk Top radial
conduct i \@nfaefr B 88t maRE A&k @¢al 3dfadt RAth MBKERr BARUIMhEIndaONedtFerM th The

I
outer edge of the conductive |ayer 5forned on the non-conductive substrate
300 when fommeedsubibe nan-sondictive s@Btate$00 wheh¢hecostzaie hpldsi 34408 in the coptectFi g. 3

enbodi ment, ..t het cadi al, contactor 318. has s tial h rc

o s adesieoib BB IAES e ton Pl ESRtSHR St b2 RRBLS &
spring 32 tddals as shaSubsk2€ 390.t Thecoingsl a8y Medddisnt3 Pligho methddP4 sprivig B2 as
part of the top radial contactor 318 is nounted within the sleeve 324 and

engages ttha ispoppigd 3othingslreveni?2. thpusherod s2f dorsed agwprioithedop gy oper
force on th di n t.or 1318 I | e bintQ . ' t act

w th the 2a0s781 FbRuRE ARG HEAE 28 i Beddss Wt SED Kb BhaiRE} 571

i N cdit acspring 8RO hlamtaies dleipzgstr éstge owthettbe ralidi sontatter 3110 urheit datoelecaivake
mechani sm 316 provi des el ectrical contact between the substrate 300 and a
bi as fe_eofpmﬁb@@ht@fé‘gﬁ?ﬁ@a%@tr@fgr 0o h%hfowaae@gpmé@wwn{aﬁb
convent i ol (RBRARIzH Qg @PRhé S@staR 300, Re Qbﬁ\ﬁlié(&le%?&ﬁarﬁ%ﬁ}tl@ ptdiBdekS
substrate 304 wthin the process chanber 301. The top radial contactor 318,
t he sl eevdecdl aontadthetwags itha pitstad 3dthgndad biap éeedaBroughd A6 Eumed agpart of the

spring 320 may be sprihg-tenpered steel wire. [0021 in the f the
A B S A b T R R S
type idescubfiefle 804 WitRinUhSprobads-chi¥aberB02 28 1é 2§ Rlial EBWRMET 3182 thel sTeet@I82F ase
of the Fig. 2 enbodi ment, the carousel assenbly of the '429 patent should
be consi caddbe pusbrmptl 329 mzyd!Irhst3 16istainlpgsgieely thosnring 320anay ke springit¢mpered
mechani sn® %esui table for use in conjunction with the Fig. 3 enbodi nent
is the abiTity to align a substrate holder 304 with the vacuum process
chanber 301 and to inpart vertical notion to the substrate holder to raise

1250 0ohB G0N AL RIS hd Bk Hebbobihn D R e hAIRE 1 780, oot o2

20  carousel assembly type described in the U.S. Pat. No. 6,228,429 B1. However, as in the case

cef

of the Fig. 2 embodiment, the carousel assembly of the ‘429 patent should be considered
exemplary and not limiting. A common feature of lift mechanisms 312 suitable for use in
conjunction with the Fig. 3 embodiment is the ability to align a substrate holder 304 with the
vacuum process chamber 301 and to impart vertical motion to the substrate holder to raise it
25  into the contact position with the process chamber 310 for electrical engagement of the pre-

metalized substrate 300 with the spring-loaded compliance mechanism 316.

[0022] As in the case of the Fig. 2 embodiment, the bias voltage feed-through 326 is of well-
known design and provides a conductive path for application of a bias voltage to the pre-
30 metalized substrate 300 via the spring-loaded compliance mechanism 316 when the substrate

holder 304 is in the contact position. The bias voltage 328 is typically in a range of about



metal ized substrate 300 with the spring-loaded conpliance nmechani sm 316.
[0022] As in the case of the Fig. 2 enbodinent, the bias voltage
feed-through 326 is of well-known design and provides a conductive path for
application of a bias voltage to the pre- 30netalized substrate 300 via the
spring-1 oaded conpliance nechani sm 316j(when the substrate holder 304 is in
the contact position. The bias voltage 328 is typically in a range of about

-10- 100- Q mtedt this h i vol €.¢328
depends. JRg RO SR o B oa T e e Bl PR 32 B0 B B 488 o

Wi t hi n t hgoqksoaaspetfoaiibe on &R IsubitR92 340 M‘th@ th@piloceds chinabdri 113 enbodi nent  of
the invention, a fresh glass substrate was | oaded 5into an Intevac

12-station 250B sputter systemand sputtered to build up a conductive film

stack 08q0t 1Th Shest TfhePFE BN UGB 2O OARALL HENPHASL Bl ER: AED

transportwe . I'hc as r|ng
conpl |5an03torm\dh&ma<s - maum 2508 spuatef sys&nh posspuktored wo baildug heopluotiesflm

wer o as kA A B R RS e G Rbiirontieiy e ar tanipmdieiage - 10

485V, chaghgé: ﬂ?&&%éﬂa‘?nberﬂ?ammhfdedfa%ﬁﬁn% a8 Rp 1B RlebRAEsnT moYH¥d uF h9- 4
shows fee-through bias voltage and substirate bias current conditions as the

300V bi ashxndlaoalgen|vgtm1yﬁie|pm@dessyclmpmer,ed dtsouStShréalpnvememaumczm vsdb‘étgr?at e over

time. As . th ubst rate
e cont DR coRoings wite of B8 byiR! St ffodeout £ KSF ok tloBE Refet
bi as 10ur r48sy, shamber p2d3sute W Tdig fé’&ﬁt‘b{rdugﬁ&nasaloutaw—wsvl?@gomlsheds feghus,
the Fig. 4 data show successful static biasi ng of a pre-netal | zed gl ass

subst r at éhrqughbigs vptta&%nshsabsj@tmbiawgf%aondmn&aﬁ@ v Rigs ¥eltaggiodi ment s

of the pr e i ded
as non- | |Cr?|§§§grl1l&' a@ﬁa que gl%csjrﬁ% ﬂﬁﬁ?&o%uﬁg}a%gv /g:{ éﬁ%ﬁ]‘/sn ngn \t} éfgﬁ&g’%’ gl\rés may
occur to thhtahep&krhédabfhdl glassRebsurate mdefmntacdwnanme spyingrloadetivempliopee of t he
[ [ h I [ I
' nvent| Onmgc%amsl%r Sess%gstlrart]e ltalase cgr?e%? ngoe“c/js EZO?rlmrxrB wh%rrxl %et BQ)%IVr blgsq\Lllcl)l}/a%e %\gtss

15  applied. Thus, the Fig. 4 data show successful static biasing of a pre-metalized glass

substrate,

[0024] It should be understood that the particular embodiments of the present invention
described in this application have been provided as non-limiting examples and that other
20  modifications and variations may occur to those skilled in the art without departing from the

scope of the invention as expressed in the appended claims and their equivalents.



What is clainmed is: 1. An apparatus for static-biasing a pre-netalized
non- conductive substrate within a vacuum process chanber, the process
chanber including a bias voltage feed-through 5for providing a bias
vol t age, the apparatus conprising: a substrate hol der adapted for hol ding
t he substrate; a lift mechani smitthat engages the substrate holder to
provi de novenent of the substrate holder in a first direction to a contact
posi ti on wh ik Q1aidlEd R:ocess chamber and in a second direction to a
non-contact position; 10a conductive spring-|oaded conpliance nechani sm
that is nounted in a fixed position within the process chanber and t hat

el ectricall ngages  t substrate when the substrate.holder is.in the
contact posit ?\S‘rﬁp%f"f?éus BF $1ARE-PIgne 4 P&%Wﬁf%h&?fi%‘)% RS étfaﬁﬁwéthﬂh%ct ed to
the bias volt 3gauuhepdetRicAmndberd Me RRREYEHRthbePRicRidaf ¥/Bihd d8leagk FeddBrough
substrate when the substrate holder is in the contact position. 15 2. An

appar at us as ifer mbuidmgia bisseoltage, thé\apparaies commistngipri ses a gl ass substrate.

3. An apparatus as_in,.claim erekin.t suyhstrate includes a

chrom um cont ai ni _n@ S&Pﬁ@e fi"di}‘?{é@g%‘ﬁgﬁmwrﬁ% etsHléﬁ%é'lgef’ 90 4. The apparatus
of claim 1, wherein lifh@esRhisROthhOadasksaRIRIYsaie BolHRE ARLSIe GRVReAEST the
bias plate nmounted in a fixed position within the vacuum process chanber;

and : 75at | eastbstiate heddrnie e fives dispetiangolacauiaat Rasitioncvithin thecpreerss shamkerbi as
Subst rate vhertd foe sfbaf BIRIRHERh abh b ReRiBa0m: 2ot “positione
10 a conductive spring-loaded compliance mechanism that is mounted in a fixed
position within the process Chamber and that electrically engages the substrate when
the substrate holder is in the contact position, the spring-loaded compliance
mechanism being connected to the bias voltage feed-through for applying the bias
voltage to the substrate when the substrate holder is in the contact position.
15

2. An apparatus as in claim 1, wherein the substrate comprises a glass substrate.

3. An apparatus as in claim 1, wherein the substrate includes a chromium-containing

alloy formed on a surface thereof.

4. The apparatus of claim 1, wherein the spring-loaded compliance mechanism
comprises:
a bias plate mounted in a fixed position within the vacuum process chamber;
and
25 at least one conductive spring-loaded contact attached to the bias plate and
disposed for engagement with the pre-metalized non-conductive substrate when the

substrate holder is in the contact position.

30



-12- 5. The apparatus of claim4, wherein the spring-Iloaded contact
conprise a |leaf spring. 6. The apparatus of claim1l1l, wherein the

spring-1 oaded conpliance nechani sm conprises: 5a bias plate that is nounted
in a fixed position with the vacuum process chanber; and a plurality
of conductive spring-loaded contacts-b-tached to the bias plate, each

spri ng-l oaded contact disposed for engagenent with the pre-netalized

nonconduct isver hfaflsO R 4, b#xefe:abﬁlte rs?ﬁiﬁg-hﬁh@&éoﬂtﬁct tBmphs £RAt %;giéag

position. 10 7. The apparatus of claim wherein the spring-Ioa
conpl i ance mechani sm conpri ses: a conductive top radial contactor that

i ncl udes push-rod: a.sl e haviing.a.spri.n £ i nd di sposed to
receive t h§' BE‘%%%F’P SfftlfBO?le&Kaﬁmt hé"{he\%ﬁryhg Bplim 10[15? g@ &?%ﬁea%? %@e?% ial contactor
into electricamprygs:act with the pre- netalized non-conductive substrate
when the substrate holder is in the contact position. 8. A nethod of static
bi asidng a pre- net a3 Piag platebatis syntediin a fixad positiensWHB the YAPUBMPIRGEESt 1 at e

hol der wi t hin rﬁmgéF%HH‘ process chanber, the process chanber including a

bi as vol t age Feea~thr ough for providing a bias voltage, the nethod

conpri si ng: pplovdlidy oficamdoatdadupting-doasipd cogadtoattietied tnhe basphateyechani sm

L B et e L b Ra oo anc
gﬁgﬁ%;?g the HASLRIGLARIIGher heRubRRAAIdRISIN the BothdtBoitibRle Process
10
7. The apparatus of claim 1, wherein the spring-loaded compliance mechanism
comprises:
a conductive top radial contactor that includes push-rod;
a sleeve having a spring mounted therein and disposed to receive the push-rod
15 such that the spring urges the top radial contactor into electrical contact with the pre-

metalized non-conductive substrate when the substrate holder is in the contact

position.

8. A method of static biasing a pre-metallized non-conductive substrate held by a
20 substrate holder within a vacuum process chamber, the process chamber including a
bias voltage feed-through for providing a bias voltage, the method comprising:
providing a conductive spring-loaded compliance mechanism in a fixed
position within the process chamber, the spring-loaded compliance mechanism being
connected to the bias voltage feed-through; and
25 moving the substrate holder to a contact position within the process chamber
such that the spring-loaded compliance mechanism electrically engages the substrate

to apply the bias voltage to the substrate.

30



such that the spring-|loaded conpliance nechanismelectrically engages the
substrate to apply the bias voltage to the substrate. -13- 9. A nethod as
in claim8, wherein the spring-|loaded conpliance nechani smconprises: a
bias plate mounted in a fixed position within the vacuum process chanber;
and at | east one conductivB-spring-1loaded contact attached to
the bias plate and 5di sposed for engagenent with the pre-netalized

non- conducyi Vg nsdfiRet 453k @l gD w}h@x"euﬁt‘l&@ §%ﬁé—ﬁ)_aﬂ&i[ ﬁﬁﬁpliaﬁcé Hleleﬁh%ésﬁpéﬁrﬁﬁﬁses:

position. 10. A nethod as in claimS8, erein e spring-l oaded conpliance
mechani sm conpri sesbianpletsrdowttéd/ia a foredrpaditian vathin thetvaeuunh arocesscwhamber; a push
rod; 10a sl eeveg having a spring nounted therein and di sposed to receive the
push-rod sucH™hat the spring urges the top radial contactor into

el ectrical contactatWdshorde®nBti@ivR splihZRAJEDERAVN dli&dhed & Gidlbsdsipht€andien t he
substrate holder is in the contact position. 1511. A nmethod as in claim10,

wher i n the tdpposedifaijengagemant with thesorenmegplized agn-gendustive pubstaBsthenthal | y
t he sane as tﬁ%St?thg[l&%gl' NS, &feé:éﬁt%ct;q%tgﬁ]tomte. 12. A nethod as in claimS8,

wherein the subs e comnpris ass substrate. 20 25

10. A method as in claim 8, wherein the spring-loaded compliance mechanism comprises:
a conductive top radial contactor that includes a push rod;
10 a sleeve having a spring mounted therein and disposed to receive the push-rod
such that the spring urges the top radial contactor into electrical contact with the pre-
metalized non-conductive substrate when the substrate holder is in the contact

position.

15 11. A method as in claim 10, wherein the top radial contactor has an arc radius that is

substantially the same as the arc radius of the substrate.

12. A method as in claim 8, wherein the substrate comprises a glass substrate.

20
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