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METHODS AND APPARATUS FOR PROCESSI NG | NSULATI NG SUBSTRATES BLhtiisTo2
I nvention This invention relates to nmethods and apparatus for processing
substrates isbRge particularly, to nmethods and appar atRcIISo1/028410cessi ng
I nsul ating substrates, such as glass substrates for magnetic di sks and

optical disks. Backgrounqasfidbs ANDARPARATOS FOR PROSESSING: typi cal
magneti ¢ di sk may includ NG SUBSTRATES one or nore magnetic

| ayers for information stor agmm%‘——n overcoat. The layers are forned
I n succession on a suitable subsii_. e .Hv% Bh | ayers may be formed in
different chanbers of a nultipl e-ﬁm&spu@er coating system Sputter
coating systens phisidveAtiony reatas o miethods sed appanatusdanprocessing substratest ent No.
15 5, 215,420 i ssued Jun 1 cially

avai | abl e f @9fh mﬂ'ieeRP&@“ﬁHﬁYr toorﬁgégﬁg aaﬁnggﬁgr,aﬁ%aﬂ ?%rg%szﬁﬁl(}ggggﬁ c disks are
convent i onalglystfatéy, isactt asigiass sebstiatescfos magnetic disks and optigat dskfat i on of the

| ayers on the substrate, a bias voltage may be applied to the netallic

substrate. lons within the processing chanber are accelerated toward the 20
substrate by the bias voltageB ] ien ti cul ar process, the

" compali son i THP Byl PRl eTAtRlE Bk Ry nkflG B eRcAfer Patbmer? | Bl ©
i on bonbar digagor mersimaaeti lagers éordtfoematinrsstocagb and faf caglen ovetceate These of a
b ough t he AYETRIp ot I sSeatlon s SkLREs Hifales Difitehl)ayfidehay o
processi ng. fdrinell &sditferemtrohatalsers o Banultipla chamher sputtenepaling systeie sSSRUltes one
applications, [For . ﬁ'% t &l ¢ NG, t he
fggr: cat : onscﬂ?“waﬁéﬁgg& i'gg fo%a apt %g' @gﬁ?gggnbwé(s:éﬂggﬁgﬁai heir |ight
wei ght 3sd g 218M2Diissped Honede199%toHughes et al andbareicemmearcigiyavaliébley of gl ass
substrates, .because the S .30 cannot be biased by application
f70m g%%}%f,géﬁﬁg CTataSEaRbRIS y app

of a voltag € processes utilized with metallic _suybstrates
cannot be appl i eMaghetiedisks are conventionallyfabricated orrmetallisisybptsatesn PUBPScessi ng

of glass substrates Qdkth bERippli ' bstrates,
resulting i PP'WP ?Hggé’@& g’k@*ﬁ%’é’aﬁ%pgrﬁ’%ﬁes O?@g[rﬁg I a elr'és‘:l gootf.ﬁed on gl ass
substrates mryallit substrater donst withie thef propessing chambres nm@@#m@dém@ the
substrat es. 3 ST LL SO~ = af Stocass MHePr di ngly, there
is a neéf fﬁ\‘bﬁt’ﬁfﬁ%ﬁggﬂﬁﬁ‘é%géeg@&%%%gq gﬁ 6’5&?%@&%?%@82%% hg 1 nsul gtiyng
subst r at es) asettdratioh of iorsstowaid theaubstratsumasinprease thedepesitinnirdte iMccording to
a first aspect of the. inv [ an, h i | f ssing an
i nsul ati ng g%gqqsgp&lths%cﬁ%iéég sg? Ssst"‘uﬁ'gl. iﬁgwrréegﬁgguﬁcﬁgﬁggs hlhe st eps
of bg:i p![oi ngpgmbarﬂmehtitahdgnmw;ﬁ ethﬁbdeﬁliﬂalbwh?,'" %ﬁ?@fﬁ‘ﬁf@e: mgalt“ ating
substrate w C e fi

%@WQWQ Vﬂég@?@é Wap@%_chWs@as @thitigl ge

conductive & rough ¢ itact device which electrically contacts the
conduct p§e physicatighold the disk in position for processing.

It has become desirable to use insulating substrates in some applications.
For example, glass substrates may be utilized in the fabrication of magnetic disks
for laptop computers because of their light weight and durability. However, a
problem arises in the processing of glass substrates, because the glass substrate
30 cannot be biased by application of a voltage. Accordingly, the processes utilized
with metallic substrates cannot be applied directly to glass substrates. For this
reason, processing of glass substrates may be slower than processing of metallic
substrates, resulting in higher costs, and the properties of the layers formed on
glass substrates may differ from those of the layers formed on metallic substrates.
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10 at' an edge of the insulating substrate, and generating ions in a plasna
adj acent to the surface of the substrate. The ions are accel he
pl asma toward the substrate surface by the bias voltage appIzl%regt"gi‘"éf'-ﬁgmz’h
conductive eapdisegs Typically, the conductive coating is PEHUSHR4I0 t he
insulating substrate in a first processing station) and the bias voltage is
appl i ed to tAecardinglyctheresiscoaredtyr improveshmethodsznd appa@tusdferpoeessind second

processing statjon. \Were t i ses a disk, the bias voltage
may be appl i'@éU'?@"Qﬂg’s‘g@fﬁug&?@gg)étﬁg%ﬁ%ﬁ%'angent ially contacting the
edge of the disk. The bias voltage may be applied to the substrate with one
or nore contact pins. The one or_nore coptact pins are novabl e between a
contact position and a retract emmgm di ng to anot her aspect
of the inyention)sBRMRGI0HE fifst aBP&t ofihé ihEntibh Of Aiethiodds provideddbrat i ng .
substrate. The apparatus conprises nmeans for_ grippi an _Lnsul ati.n
substrate fopropessingsan ingulatigg substete. gh@s Q'g%s ‘?‘ﬁ%u Wﬁb‘@ﬁglp!‘a%e with a

conduct i ve catsidid.of GRpHIRg aRrinsualing substratel fosprookssiuy, coatirigithe irsatitiog i ve

coating throu hltéayg ont act <ﬂgc\t/,i ce \A@J{Ch el ectri.cal I&/ % g@c% dp&ﬁeconductive
coating at W%Ega@dﬂg‘%)@'? ive £apting. ARPI¥INAA biat X9 338 aoi' or “gener ati ng
ions in a plmﬁ?ﬂﬂbaaeabomct dévicawhich @leztrivally contactsithe eonduttive doatisg ar e
accel erated towa

d the substrate by the bias voltaqge .apphied
conduct i i catan edge ofthevingulating 5“5’/%@‘%1@6‘5‘?9@!‘3?3'38&&5% etﬂ'%’"?%é@ﬂ%qmgm
appar at us i SpBsOHAGESF the SubStRRES Tha fordhrk Agtdlaiatetfreth #ie plasma towrd she s
conpri ses a processing station

, a 30 disk qgripper located within.t

processi ng ssubstraia sugacepy Hhs h'@saﬂu?gr?sﬁﬂp&f’gl‘\%%@Rdﬂé\ﬁﬁﬁaﬁ}'%%ﬂive
Coati ng, thtetngicéKdt%‘iiV?BSétidg%'tapéiiamtoahemﬁ:mmgaabﬂméh b in éfh'st pﬂoee&s_irig,l:(al ly
contactin e conductive coati at . a e_of the i isk, a
vol tage. sgur%i%ﬁn%\m Biag,yol %n'gépl?kﬁ%ggg%n{%hv%S?Fgﬁgtt%g&ggh%t ing on the
insul ati {§) Ciohkact B6REEIn 4 Secondprocdssirgatationy, and a source for generating
i Sk surface  ThiViRRUDBIEFAREREs 4910k 0% S5 Vol ARle JP0REAY |0 1"
surface by thie chhditivetoating tytahpentiallp coitacting e edge of thealiska TheAiasr di ng to
a1 ppi g a douRonrmey kg appletlihEFubsRde Jy RS BB BB phE, FREUNESE [T
housi g, a Rhéfedohiact fihs @Fé Miavable| betwesrsa contatisbsitiontand alTetractad position.
ol corri 0 | ysasemingoranginer asaeeiof e pHentans Reparas harevoet ArHiadERg " .
contact devigg agsm%bampvn@amms eomprisbsomearis for gepbimpan insulatingind a
conducti ve patR or “connecting the_contact, devi & to r Sé,lppl y. O
Accor di ng t Gubstrate fardrocessing, "FM@H@%W%H?U %'"@i%‘gs@&@m ng system
conpr {555 2 s catt, riaraTorappnga asatage theconductivecesingie dur, ng
Tovi gt he. dPakoRA§orEt drdte BhRB ISy popasR e pongbotid ARl B 4 °°, |
the secaopd Iwgéegﬁ{bﬁ%mét?fgim;trimelagd meaas forgenecitisg donsdnagdasnievi ce for
contacting t edge the ins | :ﬁ[?wé movi n
t he cont agt g\??'é‘&ﬂ&ﬁb&?ffage %‘Bﬂﬂ%{ﬁ“ﬁ%& &eééusﬁ%@c%ﬁglgwt tﬁ‘ree edge gf
theddi ts_k, a@dbf{tmeb¥ﬁ1dlﬁgspolsage' applied kethee condugtivecestingig st ati on apgl ies a
conductive coati evi ce
in the retract eda%&gﬁ%ﬁ&%y%?’ﬁc%ﬁﬁ&%%%@g?ﬁ%“s a‘%él?%tkggseﬁggfgteggori ons in
a pl asma adpasessing an inselatingfdiske Tie apparatiss komefisesy prosessing piatien, 20 wi t h
coat i ng anadiikerpgeniPeted yfifif 6 praiEsbinh Bkt (ratepilg a it GATCUT V2
?ﬁcel er gt e?héviﬁg’rntc?ndmﬂtiae rcaaﬁmyyalneidishg_rinpgﬂnﬁy?ingue aontact assembhefosippl i ed to

e conductiyve, coating. .. | Reher
under st andi ﬁl?%@‘fﬁfé’"ﬂ?"é‘@g ﬁ'?é Fﬁ%/deﬁ?%{ﬁémrng%g A g'r? g é@ ?g mﬁnﬁgéeu'%éﬁﬁ#éﬁ 2
aﬁporr]rpaglygngolt#gewbugm,fowtppiﬁn?Bd:ia'lg]mﬁapertathajcdndﬂm aptingpathence and in

i ch: . ;
brocessi ng Eulaing € SR e st Bt P arth§ BBiree By qingtiala stn
schematic side view, partly in cross section, of the substrate processing

systemof FIG 1; FIG 3 is a perspectiv?e view of a disk gripper in
accordance with an enbodi nent of the invention;



23 AUGUST 2002 wo oiiss~os rcrnso~ roi~a i FiG 4 is a perspective view of

the disk gripper of FIG 3, partly in cross section to illusig AUGUST 2002
contact pin assenblies; FIG 5 is a sinplified partial block ?’aigagram of the

processi ng S\yé?ﬁg&od | lustrati ng operation of the retractabtewusamatt pins;
5 FIG 6 is ow chart that illustrates operation of the processing
system of Fl Gyagna 2BfhcEhto the disk 8uffacet The iens afe acceleraterifromitbe plasma of a

ubst Fat 6 pr al:ga%ctiérdgﬁ&céﬁa&waﬁgwé% Faoe s o BRsBh e ERftig: . "
| nvention Is V@né fh}ﬁlll%tﬁ'er%@ﬂe& of iiginfentiohCa Qhﬁﬁ?@b&ﬂﬁﬁw@s priogided for

reference nu strate processi ng SySte@kIS I enented as a

sputter coati tppmgsa disk duiring\proeassing dhp aperss SSPRMRRSATERSE es ﬁgng’?ﬁgwn in
FIG 1,
tgfs sy, didr ﬁggfi@gpp%r%fé?ﬁ §meteal if tnkmo@@mgaosgtwngamhe disk

handl i ng unit 10 1 ncludes a_plura ﬁ% & ESSI ng
stations 30) ads edgp, anontamﬂmosdnwntad imihe heHsing far 9139‘"‘45' 8%@@ €ations

30, 32, 34, {q?aoﬁéﬁe Hﬁgrﬁ @@chafhuem%f MBUIRG t@émmée uetwéenesmcztctto a

circular main® rocessing unit 10 furt h . inclu ng
station 42 f cpositvadindg mgteﬂaogglonn@@# ?I‘FB“MY%H?‘ &r %"eg éﬁgggﬂg&and an

unl oadi ng st ?cLév% té% JdWer'éUbﬂ?d' ng substrates fromthe systemfoll ow ng
processing. e su

strates are typically substrates,for nagnet sks or
optical dicsks andAcserdingtos fé'Bh?"r%ﬁPeGb@éPﬁlé:lf“’eW §L9E§§t9’8‘fee5%m% égggeg'l
system may fLH seb BiskdsrippaFior Grippimean |ﬁ§nmrngwwtllteedgeduang:ont roI | er
(not shown) 0SS sectlon of the processin 1t 10 through Si ng
station 34 arntoeessthgpﬁlst:a%d;S@@ﬂgtniﬂq’ﬁ"'@iﬁt?@ngI?Ba/ﬁ transpordeyice Eﬁg@@ﬁ’@, ng
stations 34 gggﬁg& dﬁﬁx?éaﬁhﬁhgﬁéﬁ%m&ﬁﬁﬁme&sﬂ@wtm t5@hewetdnd posi t i oned

df t d f b trat
| catr on 54, groussing skafiago Aheanibper Ineiidss a£Raias SoRedpr EPERID hE e oy o
di sposed l\g'u'; s %@ﬁgﬂgﬁw&gﬁgnd Errﬁé&%‘h'idi*ﬂfd?%vﬁ'@&héeomad diﬁndwebbeersmut ter

coating s ces eat ces, Or any

0d red e
devi ce. The mm&poﬁ@m@&@‘ﬂﬁhf% edSPP&e?hélﬁ's A ééﬁm %@oihgﬁfo 32,
34) etc. may Pg%@roncaabm 8ebndulive eeating toa diskchale by theegrippes  of t he
exanp

Int h I
Stati ons) Poammegpa@pmm@ (40P ()RR O 1P ST WRBE g Qeth
equi angul ar| é@?ﬁﬁ%@m\é ina Bﬁsﬁ‘d@ﬁé\@f&th@@uﬂwm@dmﬁél&www-

| hamber 40 i ncl
cilbst 1 at @0t wihdhe coniactreioan th,SRactResfin in cartert it th Bhblctie foating
di sk gri Ppef?n&%@{é‘ ﬁg%ﬂeiy%pw&dwa@ébmdawee PTi lohs aeslacaeldratedat t hey

g? Z ﬁﬁuL? gze(ﬁrplng}h% 1::tlas(?nar foward the 'disk by the bias golFatg%tap s 1o tHE cBhdctgs | PPers 70

coating.

25 Brief Description of the Drawings

For a better understanding of the present invention, reference is made to the

accompanying drawings, which are incorporated herein by reference and in which:
FIG. 1 is a schematic top view of an example of a substrate processing

system in accordance with the invention;
30 FIG. 2 is a schematic side view, partly in cross section, of the substrate

processing system of FIG. 1;
FIG. 3 is a perspective view of a disk gripper in accordance with an

embodiment of the invention;



5 carousel 72 which is connected to a central hub 74. Carousel assenbly 62
may be rotated about an axis 76 by an indexing notor 80 so t4mAURESTIZV02
grippers 70 are aligned with respective processing stations 30, 32, 34,
etc., the | gafiRgrost ati on 42 and the unl oadi ng station 44pCTvusoneddsit i on)
carousel assenbly 62 may be raised and |owered by a drive notor 82 between
a | overed positi oG, ahewperspettivé view ofthe disk oriprer obBIG 3s partiyin €088 shown in

FIG 2). In the lowered positi otn, t.he ce}é@ sel assenbly 62 may be rotated
about axis 7sedtiondo Hustiaiadhe coptast RIR ASRY 'Léﬁr ocessing stations. In the

rai sed position, | Rk Widgpa orinelirbedsbimgrsystentt i ve
processi ng stati o’ﬂ;&egagg%gﬁagﬁa pggtga and tdrg]‘e | oadi nrbg st at igosg 42 and the

unl oadi ng st WusteatingpeTationeb the relrectable eantaQpidat i on of the di sk grippers
andl  ng- Syst om 2001 bt ST chapThAMuciIes Coehaiatue b phng 35
entrance confKy.&; ad, and unl oad | ock 96 and an,exit conveyor 9,8. Cassettes
100a, 100b, 100c iy EAbBain{ent o4 BBRgRbPEr igNt er buffer
chanmber 90 throudﬂq‘jgé%gﬁrggﬁﬁé%dgl% egﬁ frorrll buf fer 20§cﬁg§n}ber 90 t hrough
unl oad | ock 8é€cordariceawithetheninveptien.ansfers substrates from cassette 100b to
di sk gripper 70 in loading station 42. An unload arm 104 transfers

substrates fromdi sk gripper 70 in unloadi ng.siati on 44 to cassette 100c.
Substrat ¢0handl i ng system 20 is d i e il in the aforenmentioned
Patent No. 5,215, n}eﬁé fdchSsif Sydem iin §66d9arteasithh émbeditenatof tRe A di sk
gripper with ret r'tgg‘?%ﬁ) e gont acéti?pl ns in accordance&v&tﬁtrﬁ?a first, enbodi ment

of the i nveninventionds showmin FHGS. dand2, yvhere likg eipments samereferense .4 4

have the Sa”ﬁurhgtfaﬁr. Crisub rScegsingeydfend Rmpikednted asle Spatteidoptiey  body
110 supported by a pedestal 112. Pedestal 112 i rmung@gﬁ? carousel 72
(see FIG 2)sysambawggyltmpmswmCMWB?%MPHP;}" u't 'Zﬁ%?e'ﬂi ns 126
and 128),30 hepesh; YSdekting BhAt D\ dtPsubistrBfeHarianty systéin 201 Frocetising unitd

unl oading” a drs sulgstrate 124. tI‘I,R er finger 0.,and 132 are nted at
the ends of %0 includesgPlurality sharocessi é)ﬁ'éﬁﬁ‘%’t Qﬁefzy eS¢ B %Spla)ﬁ'%ﬁnt acting

the edge of g ' i bd i@ ehtular bel
e edge o Z@mgub,stﬁraé%gﬁélkﬁagns@opfaz,rsd, et afe rhénted inae el ow

substrate 1 I'ngripper .. Preferably, 5 ég AUGUST 2 g@ WO
01/ 56708 pcrdvangemsint with gespestio & circylarnainghamber 44, '?%’séf?i’e"’é‘g ed by 120
around the %ghgﬁwg@xdeéamm#m@ for lobllingSUsHAIBY irfte! i System I6t4 i

t f dt b bstrat e handl t 0 | oadi
Station 5. (arocessing shoan unleading Mayon &6 fan aatina sHERTENeS JIFEh 18 SYBIERT od | 1
di sk gri pp?rfoﬁ&viﬁghomgsiﬁw TRé 80BRAItEaretybibSllysubstratas formagretic disgs sy st em
10, til it d f di sk t th | t 44,
'’ par t§ cul coticah ke AneRRae Aot coBhge, Hheuntrie BPEReEyene
g B ang gor g i;ﬂ fget,{hérhfcled’é At mpsﬁgowéau;bs?iekmddfﬁﬁnmnbrﬂnm' hg stat ibons
, , etc. for praocessing. . exampl e, .suhstra may be
heated in a AFosé si@'%?ﬁé%%@ﬁgsﬂ'?éi‘%# ﬂf?ﬁ'ﬁgﬁhg\g’ge%?'@nggﬁ@ %ﬁﬂé&#aye?
;Or m?g I35 a : ﬁlg@tﬂﬁﬁl %iﬁ@héﬁﬁ?d PIG. Mrogmgxgatims 3oare Smmayteach | ayers
ormed in additional processin at Lons_.an ayv car bhor a
| ayer t or medneleparESis Sonesad s, 52 PasPaiedIR bppate A Bty BHE
?gf errin g GSijpgs]géészi&é&ﬁ a iﬁ:btﬂdtedfgrogésmgglb:caﬁmf 54/ (Provessing devicasfilband: o nt1 g(c:) t
i ns n nmoya ed in i ns
andp162 are @%’9°%§§MQ¥%§R;% %#ﬁsﬂ?gé# %ﬁ"ﬁ@%ﬁ#@ 2%%’%@%? ively.
Cont act [)Og?deillf%gs ag?n?atmasebaspmtodmangachésn heating devides elsan)'_rOtbefeevef i tn
ri pper bo nt ac S : 0 contae
\9/]\,1' t Iﬁpsub"é)t rﬁiﬁé"&dza'%ssg'bq ﬁ’%‘@‘g" 1% %ﬁggi%dé\ége&géﬁ%ﬁgﬁwgf? thcﬁ?aéhlqéower ends

of contact rsesiiond 30, 32)3416t2. mag bedhe samewn diffenent1dapending vothext end

| aterally from.contac t i\, R veRleOngat ed *
openi ngs 19?%@"@@5 éfﬁﬁgﬁfbﬁéég E'l;\ggjeﬁ@p ie@'ﬁﬁgc?"gkﬁ?%ﬂande?gz are
normal Iy bi pressingstations,iloading station 42 and lunidadingcgationfdds whichratee 124 by
springs 180 and 1&2 as sBovvn in FIG 3. Contact pins 160 and 162 may be
retracted feOMABGWIBLY.SPARAN substrate 124 by applying a downward 25 force
on retraction pins 190 and 192. Thus, contact pins 160 and 162 are novable
bet ween a contact position shown in FIG44 and a retracted position.
Contact pin 160, contact rod 170, spring 180 and retraction pin 190
constitute a first contact pin assenbly; contact pin 162, contact rod 172,
spring 182 and retraction pin 192 constitute a second contact pin assenbly.
Contact pins 160 30 and 162 are independently retractable.



Contact pins 160 and 162 are utilized for applying a bias voltage to
substrate 124 at sel ected stages of processing, as describePAUBYSTR002
stations where biasing of substrate 124 is required, contact pins 160 and
162 cont act waha/ssWBstrate and are connected to a bias povRGT/UYPRA4L | n
processing stations where biasing of 6 23 AUGUST 2002 substrate 124 is
not required, coniasiroysehassediblnf2witbinx maia chembged@inclyden apiwrslityofe 124. In

th nbodi t of FIGS. 3 t,

Wi chC angenUBsrate aRpers: OF disk QripaR O BuRupE Srafemait, Ay Bisk dfbobis” |
162 5 may havg er%uiah@ﬁlhﬂ%’sﬁéb%ﬂ%dtdre%o@ituoﬁéd’sddhhﬁait tﬁémmy\bblrahemrﬁcu des a
reliable electrical contac

to sub d{l%ﬂ %b nbodl nt of FIGS. 3
and 4) two cdhe mepepliveproerssigstations, 1be disk grinegrs 19 3P T9 8ﬂ@ndant and
r elj' "i‘g'ze & eclsf dd&al 72%&:3% eodﬁecwdltb asentraieuts 74 00aichsé| a@e&hblytsaanays b&60
an are in

ependent |y bi_ased |nto cont act 05|t 180 10
and 182, respe@tqmqutaﬁﬁﬁ'§ 76iky anipd %?F'"Qm?t?f tﬁ% d&?&mﬁ rlel cks or

'tﬁ PWke“) It%gﬂéd‘ﬁfth resplebtivel pfoéé%si?@%téﬁdhswooazrwetd tthewdaumgestauuimzt ood
at a sing

ont act n or. nore n.two contact e util d
within the s@ogéhwnlpﬁ@lﬂaﬁ&aéﬂehM Hbé iomh. camvssﬁa.ﬁ%ﬁﬁ\b'}oﬁfr?‘ﬁégsrsg'ﬁé? IFﬁﬁ of
the di sk gri pgdredibya dr%rrﬁétbﬂ!m semhaqbwarmdsmoﬂ;&hdwmﬂetmbnma FI G
5." Processing stations 30 an rat Processin tlatlon 30
cont ai ns 18i sKkaiged pestionz (ot shawn 'ﬁé’ éug)st éﬁ% %ﬁe B?ﬁﬂt'c’ﬂrﬁ@ 85‘155 station 32
g 0 22 ZIS ns nS' :Itagtgélﬂaﬂ e rﬁéswas potated Iaboﬁttd)aér : Oraimo alytaent with Selestedrprdcessing
substrate 128taligas.t ndhe ;5?'5%43 g’l F‘fnl?i%r% pa%@rgoﬁmﬂﬁa%gé%&mgnet ic
bl 0k SEOS?EEE“"?EQS%%?‘F%E° F”Seéﬁa" r?“f'é‘??"’"”"gg“a""m“”“ e sk
gri pper 70 i §tatignddq ﬁﬁ"ﬁ@@%é?ﬂagﬂa&?{‘ﬁﬁﬁd’o %@ggﬁu ?'%n‘gesséﬁ%?@ﬁ’&
182 10 ?e'sf’et"??f!?@'é’“fé?a't?vfee?d SbetrhLe 120 a5 di sk e obnet. T0ore 7ol Sed
into the processiﬁﬁ efing agayyto @ﬁui ﬁgﬁe&arﬁhﬁisﬂ%%h&%&ﬁ@@@sr%rgrgﬁf% in the
tZﬁ ret rgct fdcmﬁgéﬂWa lodiwmok o2, aarewummemgnmmmmmnlmﬂm&%@nml on ]g)f

e conductive chrone gy on o
the chrone. uRdLePer $8 ‘GrisBlies 160 0P| IHaotr fhoscainy iy substred s
substr at ‘;olzﬂmgégs"l;@témtr bof{ezrz?hamger Q@ thwbagh lo?d Btk Qasandeqmtémambeﬁhrby di sk
gri pper a and substrate a S a sour ce
30 such 3% meg%’% pd@goagdo%%eesé '%%’ #%G?%ggﬁé'agg%hm de of
subfst rat ef 126%sfﬁaqboai ;mdiswgﬁmrgemtm statich 42:n An phleadrarmdjod deansfers t he
surface of substrate roc e
retraction bFW?&s from ﬁg gpRRer ﬁ'"b‘&l) ﬁatuoiﬂﬁ%o%sg%{ Acco;%ﬁ’ngfye)
springs 180 Wluﬂ:@%y&lemmisldew'tbepllmdetbﬂﬂn mecth@manﬁodeetggbl:\Bg:JtS 2002
osi tion, act .
\I?\n th the edggwg? 42? ‘&Hﬁ%ﬁu}%ﬁbgﬁ)g&e}gbﬁgﬁe 162 are electrically conn
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122, respectively, for physically contacting the edge of disk substrate 124, A
gripper finger 140 is mounted below substrate 124 in gripper body 110. Preferably,
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CLAINMS 1. A method for processing an insulating substrate, conprising the
steps of: gripping an insulating substrate for processing;, CGPAUGSUSTI2002
i nsul'ating substrate with a conductive coating; thereafter contacting the

conduct i vesgaghidbd TRY AuRed Mt piS 160 @naieouré tardciPRdiTEomaRE act s t he

conductive coating at an edge of the insulating substrate, said 1o contact
devi ce bei with stitsstrate $24.1 y i ndependent of the structure used for gripping

coat | ng. t hr ougn 13 eBeimeBl S AGRTa 3nd 4 2¥Ret F 166280167 HEVF tht et
adj acent t@hicharijehtillyaiontastitheasige oflsabstiiate ti2¢. Contactfinaré0anddb2r at ed from
conduots vemeg e get s ARt fos et Apd et on e whlch R AL RIS BBR L% bt e
conpri ses electrisH contdcttocsubstrateH@4st ep of applying a bias vol tage conprises
Lo oo BRbRGePEg! ARy cherlil sodund g buRs T e 1
devi ce comprovide sedundantcaridrgliabie eleotridalddintart.c Havill be understooddhaticontack cont act
003" wor i ITARY ek ATy Ao i b b gl Y °
i nsul atg ngarslute2, respectively. Ahust ¥iooe abthdsontastipinressemblinsistiskeprisn t he step of
oo o P R DA G I oo B setle .
gri ppi ng aontactpinarimage thantwozxoatacbping maydmsutiiged withinithe seope ofthail at i ng
substrate p%ée'ﬁt ﬁwg%wct Ive coating; to 23 AUGUST 2002
An example of the operation of the disk gripper with retractable contact pins is
15 illustrated in FIG. 5." Processing stations 30 and 32 are illustrated. Processing
station 30 contains disk gripper 70 carrying substrate 124, and processing station 32
contains disk gripper 70a carrying substrate 124a. It is assumed that processing
station 30 is utilized for forming a chrome underlayer on substrate 124 and that
processing station 32 is used for forming a magnetic layer on substrate 124a. -
20 Processing station 30 includes a retraction block 210 that is positioned to engage
retraction pins 190 and 192 as disk gripper 70 is raised into processing station 30 by
carousel assembly 62 (see FIG. 2). Block 210 is fixed in position and causes
contact pins 160 and 162 to be retracted relative to substrate 124 as disk gripper 70
. is raised into the processing position. Thus, contact pins 160 and 162 remain in the
25 retracted position, shown in processing station 30, during formation of the
conductive chrome underiayer on substrate 124.
Following formation of the chrome underlayer in processing station 30, disk
gripper 70 and substrate 124 are moved to processing station 32, as represented
by disk gripper 70a and substrate 124a. Processing station includes an ion source
30 such as processing devices 50 and 52 shown in Fig.2, on each side of substrate
124a. Each ion source generates ions in a plasma adjacent to the surface of
substrate 124a. Processing station 32 does not include a retraction block as in the
case of processing station 30. Accordingly, springs 180 and 182 bias contact pins

160 and 162 Into the contact position, shown in processing station 32, in contact .



applying a bias voltage to the conductive coating through a contact device
which electrically contacts the conductive coating at an edge3 AUGUST 2002
i nsul ating substrate; generating ions in a pl asrra adj acent to the substrate
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def i ned iAthough m’O'Deﬂll’lQ H@ﬁ'o'@% an%ﬁagr%sw W1%s %/ﬁ'ébm ed to said
cont act ﬁ%{;{s@r Hhrbhs ifine 1391 86 UhBBR130A RAEE procsbsing siatioms d cont act
device c 83 or I bl

|nde endent y novabl e cont act
Appar g usshioen iupFl&eEsmdwgesmbwmgmﬁmﬂnbelagxM%BWPF%%@ °"£’§QE®GJST 2002 a
processi 2&@%&%&%@%@ ﬁb%ﬁ&é&?sﬁhlgfﬂaﬁcenﬂo@aéko&férpper |00at ed within

said pro ri n_1nsul atlng disk confi d with a
central ci rcurrhe proess ngflw&pagumwa@mq@eélpwﬂa Fi. & lng » a di sk

0 Sald dLgle OLhRED oy 182 By AR UBaORAHIS 2 Brcllingisin T ur L her

conpri si rfé’ asserrbté“‘| ctrical contacti ng the conductive
coat | ng a80. dn stepPd2psubistrate tdiisconted vaﬂs«ccndmb@]u@may sgeh@dnt acts by said

9r i PRgY + RIEE, iff Bick88ing Btatlo! 36 with EdhtS@ pthsIfuRPard 162 vetracted. Next,

the disk gripper 70 and the substrate 124 are typically moved to a second
processing station for formation of a subsequent layer. However, it will be
understood that under appropriate circumstances, the subsequent layer may be
formed in the same processing station. In either case, contact pins 160 and 162

| 25 are advanced into contact with the conductive coating which was formed on the
substrate in step 244. In step 246, a bias voltage is applied to the conductive
coating on the substrate through contact pins 160 and 162. In step 250, ions are
generated in a plasma adjacent to the surface of ‘substrate 124, The ions are
accelerated from the plasma to the surface by the bias voltage and enhance the

30 rate of film formation. The ions are present as part of the sputtering process. As
indicated above, the bias voltage may be applied to the conductive coating on the
glass substrate in any processing station where such bias voltage is advantageous
with respect to the process. As further indicated above, the process of FIG. 6 may



nmeans; a vol tage source for applying a bias voltage to the conductive
coating on the 10 insulating disk through the contact assenfizyAUSUST 2002
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substrates for magnetic disks and optical disks, but is not limited to such use.

While there have been shown and described what are at present considered
the preferred embodiments of the present invention, it will be obvious to those
skilled in the art that various changes and modifications may be made therein

30 without departing from the scope of the invention as defined by the appended

claims.



17. A disk processing systemas defined in claim16 wherein said first
processing station conprises a retraction element for engagiZgASBUST 2002
retraction pin and noving said contact device to the retracted position. ZS
18. A disk processing systemas defined in claim17 wherein said second
processing station conprises a bias power supply for applying said bias
voltage to said contact device. 13
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through a contact device comprises contacting the conductive coating with one or more

contact pins.

25
4. A method as defined in claim 1 wherein the step of applying a bias voltage

comprises spring loading the contact device toward the insulating substrate.

5. A method as defined in claim 1 wherein the step of coating the insulating
30 substrate comprises coating a glass disk.

6. A method for processing an insulating substrate, comprising the steps of:
gripping an insulating substrate for processing;
coating the Insulating substrate with a conductive coating;

10
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15 is caused to electrically contact the conductive coating at an edge of the insulating -
substrate after the insulating substrate has been coated with a conductive coating at

said deposition stage; and
an electrical source to generate ions in a plasma adjacent to the substrate

surface, wherein the ions are accelerated from the plasma toward the substrate
20 surface by a bias voltage applied to the conductive coating on the insulating substrate
after the conductive coating is coated on the insulating substrate at said deposition

stage.

8. . Apparatus as defined in claim 7 wherein the substrate comprises a disk with a
25 circular opening and wherein said contact device is configured for tangentially

contacting the edge of the insulating disk.

9. Apparatus as defined in claim 7 further comprising a spring assembly coupled to
said contact device. .

30
10.  Apparatus as defined in claim 7 wherein said contact device comprises two or

more independently movable contact pins.

11.  Apparatus for processing an Insulating disk, comprising:
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a source for generating ions in a plasma adjacent to the disk surface, wherein

the ions are accelerated from the plasma toward the disk surface by the bias voltage
applied to the conductive coating.

15 12. Apparatus as defined in claim 11 wherein said contact assembly comprises a
contact device and a mechanism for moving said contact device between a contact
position, in contact with the conductive coating, and a retracted position and means to
maintain said contact device in a retracted posiiton during that period while said
deposition means at said station is coating said disk and to move-said contact device

20 into contact with the conductive coating following deposition of a conductive coating on

siad disk.

13.  Apparatus as defined in claim 11 wherein said contact assembly comprises a
contact pin, a contact rod engaging said contact pin, a spring biasing said contact pin

25 into contact with the conductive coating on the insulating disk and a retraction pin for
moving said contact pin between a contact position and a retracted position.

14,  Apparatus as defined in claim 11 wherein said contact assembly comprises a
first contact pin for contacting the conductive coating, a-first mechanism for moving

30 said first contact pin between a contact position and a retracted position, a second
contact pin for contacting the conductive coating, and a second mechanism for moving
said second contact pin between a contact position and a retracted position.

15.  Adisk processing system comprising:

12
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10 surface of the disk held by said gripper with said contact device in the contact position

in contact with the conductive coating and with a bias voltage applied to said contact

device, wherein the ions are accelerated from the plasma toward the disk by the bias

voltage applied to the conductive coating; and

a transport device for moving the disk and said disk gripper from said first

15 processing station to said second processing station.

16.  Adisk processing system as defined in claim 15 wherein said mechanism
comprises a spring for biasing said contact device into the contact position and a
retraction pin for moving said contact device to the retracted position.
20 _
' 17.  Adisk processing system as defined in claim 16 wherein said first processing
station comprises a retraction element for engaging said retraction pin and moving said
contact device to the retracted position. '

25 18. Adisk processing system as defined in claim 17 wherein said second
processing station comprises a bias power supply for applying said bias voltage to said
contact device.
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