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WD 2004/ 072959 PCT/ US2004/ 001155 DI SK COATI NG SYSTEM
FIELD OF THE INVENTION 5 This invention relates to a
weysismmnand processes for handling and procesBCTESMN01155
substrates such as substrates used in making magnetic
di sks. More particul arld(g the invention relates to an

i mproved syst em f or DSKCRIATING SYBEEMut es, i ncl udi ng

simul taneously on both sides, in several processing
stations and using various coating techniques. 10
BACKGROUND OF THE | NVENTI ON As was descri bed by a disk

fact inthe N Y. Ti July 1. 2002, "Th
g?ggt ?g ﬂg; Itﬂey %éELBﬁ%HJﬁ[EMYED%%Ur drive hom(: i's
h' . H . " .
compat i ferEh RRSE {2 BARHEAd plotRsby ForTiEfiRg and
prionesside this substratesciuchl asgsubistraterdased invoakihganagnetic disks.
ERPATEAE TR0l s n EERLS R b 6 hisdebing

sUsBatds) idiRg BNAUItARSIUZS) O9BolsiHES, iflisdyera oééésh‘? $tations
bring cost down. U S. Patents 5,215,420 and 5, 425, 611

anfeyging yarieysicoating teghmiques. primarily used to
manuf act ure di sks today. This equi pnent is avail able
from 20 Intevac, Inc. of Santa Clara, CA and is

mar ket ed as t heBABRKGROUND @ RTHEMNVENTIONuUdes a main
chanper, eptr out put | oad | ocks substrate

apce and .

| oac aas HRssaRCY P GedSK RNy TREFeNiR e bk Y ol s digt, 2002,
i It .
T R o Y RS TXIE R f LA Qo marin
produet ‘tthandhe teodexs adinyiuder kardydislor Yebeeatenhamdithait shesdisk
.0 conputer .25 applications. Prior to the devel nt :
ingfhog HRER sechrtRR BHIRES werion sRETRISY FSHRHER e, This
ingsntitesierdileted o ihhp?pviﬂ%trﬁéﬁuféct%é of 98c\BiskY 1€ BB rAeRE

was at one tinme available from Varian Associ ates of
cregiien af higheciechnaingyean theedissand fehelorpring eostidemd. i s

Anel i ; lva. .

mancy S oonted s P 420 A en 03 ke MG plBingent spat
prirhpelgtuseddoimsatufadiepe disks 36d4y. | Tisis @fquipraaniss dvbileie s

InE) > 959 Pien 252 b 51s S04 lpet i WP 250 pdpgn s
edUiPRénbitBludesZ thafd Sn &b €nfrefied atdZoutddt 1038 §5&ks,
substrate load and unload stages and a plurality of processing stations. Disks
are fed into the system transported and treated in processing stations and
then are fed from the system as disks ready for use as hard disks in computer
applications. Prior to the development of the MPD 250, there existed
equipment in this field as described in U.S. Patent 4,981,408 which equipment
was at one time available from Varian Associates of Palo Alto, CA. Another
manufacturer in this field is Anelva Corporation of Fuchu, Japan. Anelva
manufactures a unit designated the C-3040. One of its objectives is to deposit

films of greater thickness on the substrate. Patents describing this
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background patents are all incorporated into this

di scl osure by reference. One fault with these prior
wanbogystsens i s that they occupy a rather |argeCcT/us2004/00115s

footprint. Sone are excessively long. O hers cover a

gener al rectangular 5 area and thi s@general ly is an

I
ssaﬁemraeﬂiswr’agm@@ Q768 15, 28,4881 & ed BrB&1L230 Bdr d hstse

oL A SV GETGAEAD BlThcREmn oS’
expe@aeV&ulbW&hmhéwpﬁor aeepstelns istthatatbeplosoupeacater large

nized that as the art has progressed it has
f%ﬁ%ﬁﬁfsﬁg&e@a@y%lvwwe eisheP ST idgIenarally saciargular

aidat dhPls ?’égﬁeraﬂgpfs':%rﬁ eﬁﬁ.@%gﬁ‘s kgn\gg%& aﬁﬁs RS éb% a

| ube st at I cat fore t
masntacturefaf diskisrarettppicallyToperaied ieslean beams nvers&ed units

Patent 6,183 831 131 an the t application

CURPElFXREST V%@/%%eé} BRg ex f}?'i“& ezg%n &H@?her has
to dredéntly it R8s dRBASEIINS ré&ogwe@qnaf s ﬂ{eeéltt@]a@ o8 Rdsed
i ke coatings using plasma enhanced CVD. This is

it hag bereg asessaAHPIBIPPice. thegariginad swemsmr_th avd-ons.

Fgr’ g)@&ﬁpﬁgz?ﬁé‘gu?n %ﬁg §17§ alféli)e sltéltlJrﬁg' I%Elé%tataw?s %&ﬁFeethey

processin I ons

arfeuemov@d femm mlaaé toodf Thimlsumst:rlbéﬂym U£ |I¥ateﬁt<6 31'813r8331 B1 and
stens are

iR IPB S PP R P S02 GRS, ek A1 2008 dnother
had'® &SIWith "{ﬁ‘é‘HeBBQltIBH%f chFHo‘?f t36 c‘fréﬁﬂe' dléhﬁﬁd‘ﬁkﬁtbotaﬁﬁgs using

expect ation a sys em 2 nore stati ons
plaamrc@nced G\dat ghisnis dﬁacmbelrénf@rtmgampla in keS ePaiesitems

generally used to carry
6tlﬂi @g@@g}b@ég §§g’%§ﬁ%§3h the various stations of
t he lnatial kfstbinshfepRsa NORLESBMOVOMA§TIrbéditng ERitions
change the substrate ‘holder this would require

cayy E\@ﬁtl%@ ag parafitba usit. (Theicallysexdsiinghaystemsmredinttadde
alut 99 QfiondN ﬁ&’%lhg ealgﬁiﬁldﬁ% Sg\/\EHF (flﬁlléél cetbr{s? ?bl@redemgn

processing In systens

ofrtbmaa;glmnmhttdncbtharfau‘@lny facilities vdittpibhel drpertatfonvibibay a shstem
ers be deposited when deposjtion.is

wglgl%?qrgas [ﬂwslvy]o d PAIE2BS MRARIPIAL ¢9 rablye Hn tlaespgystems

theh@nsa8BhdthaIe h@:fdé?"@@éﬁ@ifall ﬁ%@&'t@% g tMe EDb&rattd 'eﬁ‘n'd
system It has a |arge ot print an to change t

thseugst thatverieuk géatio f@mfrlhg lullﬂﬂe 4f it hatombe negsssary an d!esnrable

BB RuBIbIRRESH oo e lorkS ik Bpoper e
sy&lt@zﬁlamiatmbdcm ot eutpbud! ARG iblas RaCiSedPPSédiBlentbeoof
pr%ggsélgg I|nI ‘éhte)ée systems while the substrate is moving and this prevents
the deposition of very thin layers which can be deposited when deposition is
carried out in a pass by mode:

A linear machine has the same type of problems experienced with a
radial system. It has a large footprint and to change the substrate holder,
requires that the system and production be stopped. Any add-on, if possible,
extends the footprint and eventually the number of stations would be

controlled by space constraints of the facility.
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WD 2004/ 072959 PCT/ US2004/ 001155 SUMMARY OF THE
I NVENTI ON The preferred enbodi nent of the present
wonanresm i s a systemthat processes substraPes/uSzoa/001155
vertical position on both sides sinultaneously with
hi gh throughput in a structure with a conparatively

smal | foot pri nt SUMMARY, QF JHEINVENEION; | ity and
per n‘EItné g?é?@rr@g Ui MimBht Bf P ?r’éﬁhvé’rﬂ%n iR ays?%rﬁttﬁg?

can egnented so that subst carriers c
prlocessedstlstaded @i mvemcabmmm ahlbmtls sidied sirealtasdrusfiedith
t hat an carr.i ersgﬁre used i.n ot her

cl St at
g RGP HED B SEHCt Wit Gararatisly sgvalLioptstits  Pand
syidiérh f@%ﬂie?&’élﬁtﬂl'aﬂd' ;S‘ernﬁﬂs'tﬁé’%d@lﬁ%tn' ratRsd étéﬁé%gs U‘ﬁhé‘g

processes whi Ch normal I'y deposit onto
sysggmican %aegm@nte@km thei aubsiraietnesdgre wanhelipied t@certaln

b8 o Rlond A VT HRENEN a0 ot LRl SRR Ghe
staﬂ@@l'ﬂhlé has nof be&e aafapabilisy st gior aibenity a6 @ Mis characterlstlc
rchitecture enable both static processing in

alioyes oG hstradessising Bregspsed mm%wsmb@@rmug CiﬁIP@S't onto
thBARrida Ry RS emitd 8L ELd i HORSSHIIRIRS He

uring processing. arc 'S I nvention
sysltan qaerlve b stadbialoge twmbjsystelrmad)r b beasthnettdiotatanother

tantial h t t bl
BT s e e Eeebligs op e, SPel SHaamoTie SRt at e as
a&ﬁﬁé&@*@@b{ablé%ﬁh S0 'ﬁirécés@%ﬁﬂ\ \Xlﬁ‘icﬁ 'ﬂﬁ@%ﬁbétf‘é%é‘?@%fdﬁ%nary

t he throughput of the unit fication
diginproses¥pg @@dr@&sw RIobessing & Wdaiaﬂ‘ethewmbhtrateemtohas

oS00 38R G Lo PeghlE s

addltmnaltstaﬂo.nsa@imdmt wubsertialyngeaiding tHehRof it Beitbtenable
and ot her benefits and |nﬁroverrents

AHP Ml@lﬁ%@f%%gggi%@eln@rﬁ%@ea&w spbsigate asigehnelegy ow. 25
re§HrEneREXH rP e tg\élﬁeﬁlg Wﬁrw MESHFQY I'ﬁ)Jt’%#‘ R unit. Apother

under st andi n of t present Tnventio erence
mndiﬂeatlmmpemltsatmmmwwmwmm ngkier\mhimdmam1 holds more

h referen and re
tnaRRRRR31rEG Bra o e ip et G iR Salogihie i norgbes
e\@jﬁhgl‘@ the38utbLig lal'génﬁwltﬁo@ iFpRLARy tife fdo@d\’lrﬁfof e unlﬁ These

illustrative 23 station systemin accordance wt
aichpiber hepatie@id impgaramsnissvii bectieenssied ivithavdescriptions that
fofbpgl e process nodule for use in this

BRIEF DESCRIPTION OF THE DRAWINGS

FFor a better understanding of the present invention, reference is made
to the accompanying drawings, which are incorporated herein by reference
and in which:

Figure 1 is a top view of a prior art substrate processing system;

Figure 2 is a schematic view of an illustrative 23 station system in
accordance with this invention;

Figure 3 is a schematic view of a single process module for use in this

invention;
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invention; 3 WD 2004/072959 PCT/ US2004/ 001155 Figure

4A is a schematic view of a disk carrier that nmay be
waged/owshr ansf er di sks al ong the di fferent pr®BCess2004/001155

nodul es of this invention; Figure 4B shows a front

view of the disk transfer nechanism and Figure 4Cis

a sifdgure4Ais afschamalic yiew pha slisk cargenthat smay be Bsgd te

i Sk SERAETHS Cuftreb{ roPHBERIGkues NI By Figura g8

sHOW=Pal gront tiewpsape Hhsistrandfenmaetahiseiid Si§ufes4@ is a side
vertical section of a process station; Figure 6Ais a

vigyipd the diskrangferrmachaiysdim i n whi ch the novel nulti -

st atg: Ld f Iis BiS A ' | St
oLl SRH, SRRy USSR oblord BV EB1 88 faton
aral Bigties $Bdsvaswirizoatal ceofion thirouglathee prucess statioheant! Rigure
5,. C, D an Ef are_ill ustra%i ve transport diagrans
5 vﬁowvsglcg St AAREPGEEB AR substrates and
aSSqfibﬁFee@'A‘i’é alschanfatie e EF‘M %lyf'stefh W\V\d/ﬁic% the n%veﬁnuﬁ-

and E"are illustrative disk transfer diagrams show ng
staiien awall jeeigrinhexsiepaaftihisiatersighgs catrbinethwith ssciviuared

S ¢ ac o T EGHRSH L il SR BRHOR NS GRR G
car rfigureeX M) B) & Dradd R are ifugtdtRe tidhsholt dibrahdg shéwing a

carri er exchange sequence; Figure 11 is a schematic o
Pregpawes Path Matswibgiretesanthasraciated diskocargpekisavelng,

20 Fi; 20 QWL . ;
of rEUERE B T R ARFIE aFIIGERNA, e ifntter OREH A"
shaisg matthap pocgrasimgd padht that sebsthates and ddsguiaded disker e
li.ke , el c?mant . have th{s sane re e[e ce nunerals. As
CUHBRATYE ﬁ?ﬁlﬂi@glmagﬂ@ 16 §0ed SURSIABSudes a processi ng

uni tFigQream ek é_s%H?@taiiéfslﬁoglﬁ@dbﬂ Nafie? eRBhAthe mbdtle;

processing unit includes a plurality of” process
st atfFignees3t) AP lligirate pearriercenehengesequanéei vacuum

oancgds b s 2 Efemant 8 iestatdton Wi Lhiver ffyo

digkg:audar central main vacuum chanber 40. Processing
unit_10 further includes a |oading station 42 30 for
| oadi Bl bl  &had shewing aevsiefaperagiionpeidbesysiamand

an unl oadi ng station

DETAILED DESCRIPTION )

A prior art substrate processing system is shown in Figure 1 where like
elements have the same reference numerals. As shown in Figure 1, the
system includes a processing unit 10 and a substrate handling system 20.
The processing unit 10 includes a plurality of process stations 30, 32, 34, efc.
mounted on a main vacuum chamber 40. Process stations 30, 32, 34, etc.
are mounted in a circular arrangement with respect to a circular central main
vacuum chamber 40. Processing unit 10 further includes a loading station 42
for loading substrates into the system for processing and an unloading station
44 for unloading substrates from the system following processing. The
substrates are typically substrates for making magnetic hard disks or for

making magnetic optical disks. The substrates and ultimate disks include a

4
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44 for unl oadi ng substrates fromthe systemfoll ow ng
processing. The substrates are typically substrates
woéano4rmabdsmg nagneti c hard di sks or for maki ngPaBgISEH0H/001155

optical disks. The substrates and ultinate disks
i nclude a 4_WO 2004/ 072959 PCT/ US2004/ 001155 centr al
cIpEatorRgNingy d he syosirated rersediag ﬁﬁgegymﬁuﬁw ingludger

troll
OSSR L pseshites BBl o fon
di f flRromessipgds essiest aittiiotizse 8iffera, peress siations 80j 82\ 34,
be th diff di
e et e 36 e e s GfrERbt, PR dHg S Bsedtigements of

thel Yt Lin tH@embI@r@ffﬁgm@wIm@ spseAERSs flalé ‘{b‘f‘écess
| oadi ng station 42 and unl oading station 44, which are

statiensrierdling sjatioptz-and umleadiisetation ddawhishsareegauiangularly

P o Pofe RlpeBSTra e BHad b 0 mer RS egipns.

suther istationandodiing sthiidies, chendac# veppl agskilion ti2@ioak tandithe
manuf acturing nmagneti c di sks, The 10 substrates_are

likeo P& Rre IFRRIgYEd ehe ast iBraguiastusing mpgyela disks el heo
s@d?ﬁ'r s al 96 ?é& %ﬂ'oﬁéhttl'?@s?ét@ﬁ?éétos%é}ﬁlﬁg?a&s‘?ée}gtgﬁamoeﬁe

anot er and for the“sanme " anount
procas$erhby Trepebss sbsttlenhodmi@ aftat smnotseaiasd forethpreaces s

adplibtetishe Sebe olBRoh: o HecsBsURm o a" dscrataty fi brooeds
StRfief 69Mm HerhbPNfacdith bﬁ&nﬁéf‘&lﬁﬁ%g phElsihg cﬂ&rﬂéﬁﬁ 8s to

mai n vacuum chanber 40 there are positione

ayigh eantangingtion withisy thatrsogessppiatiens apd @%Re@ralmdi@ﬁﬂoer

Phat VRE APV AERRE Ehalief 30T R E sy SPuAEL of
stﬂi%ﬂalt@gsppér’seor digskstippers, pasitiohed i ysdpeat Qﬁeﬁcﬂﬁbt&:@%s a
90, ad lock 92, an entrance

ffer v m cha r
St@ vé&i@? ﬂ’?ﬂ nti%%r@'?re&'@t@ earﬁépﬁﬁt'\’&(@@c%%%a}@ﬂs The
s%tra?@héﬁélﬁg $yR%erhRinc10RR o HARG & ?guﬂ'p&%rﬁﬁérr o rrlo
substrates for processing enter buffer vacuumc
logk 92 hanegtrahcadonhesyior @2, andindoad lotk @6 dnd éteexn‘canmeynr 98.

CERRRES 1083, 48P, o' THan ZRCEinutbelBBs BF Biqceseind

erftasbefid ey sk ei@arﬁbékelmr@g h 16dd lock t9@rand’Exit floh @G
station 42. An unl oad 4 transfers substrates

VaqUSR Bilarbesgihrepah umoem I@@k PPf theloardarmm 1@l indbisng

Y BUARg oSSR Aed 1 ST AU e e
7(Pm leadmgcstatudm 245 AiAhloadhiaorh 08! therisfdng Substransy fdmdisly
grfpege(?ro?r&?s?{ lifter 70 in unloading station 44 to cassette 100c. Substrate
handling system 20 is described in detail in the aforementioned Patent No.
5,215,420, which is hereby incorporated by reference.

In Figure 2, there is shown a preferred embodiment of a system in
accordance with this invention. This comprises a number of process stations
in a stacked relationship, with a second layer of process stations positioned
on top of a base layer of process stations. It is a system without the large
central vacuum main chamber that is found in the prior art system illustrated

in Figure 1. It permits controlled cycling for substrates being processed

5
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In Figure 2, there is showm a preferred enbodi nent of

a systemin accordance with this invention. This
woan@ri7xsg a nunber of process stations 30 i nPAT/US2004/001155

stacked rel ationship, with a second | ayer of process

stations positioned on top of a base |ayer of process
travedlingdheough thessx@t%vstltecmr\ﬁict%@w r@ﬂ@cw ootpsint pagupied

bﬁ’%ﬂé%’?i’? Hle Gnfi ré%fgble% |J;18 rdc%sé @?at{&%orlt e eTfP

emil rate ure permts con

emﬁtkslawgre‘a@a;r muhbémﬁmc@ss o;gemtnonesaeﬂb@tr&@s passing
2004/ 72959 PCT/ US2004/ OOl&(ﬂ_ ravel l'ing through the
h SYEIRIB 96 irya M, STha cfQ§ i the s MR Qi pi ed

opdfafi r%&é‘?nd%iere A PErfémtediita Eﬂ@béﬁ%nﬁ%ﬁh SRffRantly

stations. It t ore permts greater nu
larger dectprioh el aithem sac pradess staten |paawa|melyt mrmp@h by lag
or in a much rint er
i sB ] RoP RRha i o sRaREaF PorReA HTHp 25 P corate
arfiinde @héierw dtthosphbeEtor ipeddtiskis pepfoflfed i@ ebBh istion as will
Furt each process station is segar ately punped by

b%wusﬁat@d@rwdiﬁﬁm lpmpnggf&ﬂ with subgeweentdiodees-ar or
Cry R &M ﬁoMo“Fﬁ ?&5@8@%?88&9@ g}’&@@g&‘ﬁﬂs‘?ﬁated.

processes or nNne 'on as
Inlfhbuhemmfcktahmmﬂwbe maerergrdess thanvthistnumber. The

QY6 o PBHiEL ] 04y 20 q bari e Syplaraifenthind padeh: fo
ce{%'éggébf Q{bsitr&bt MRt helB %hf‘oéy JB t@@n i ?assette

e stations are | entlfle 011
travsdglatong aye‘lhe’ntq plesition atldadsinea siatuon d88etA dlshfcarner

rat is fed t Ioa/unl erture 126,
(RHETQUBLED bdves b M opd R SR GHANBRL 128 Sleft & tfetdrer
mEeRshisxnl @ﬂdhéh&td@i@é@?np@ SRk i6 ahe bi%k chpridishet rh@BEEN

4A) noves into the | oad/ unl oad chanber 129 where a

thfq%m@rpmﬁ@ww\ PYAIE, lnite Hwel molsad TR ifwvs gf ihesisk eprsier
arkMhth %g%é& a?lﬂrtﬁé ?ﬁoéé&%@d %@Bs{?g H{PE/HQ B ﬂ"? dis carrier

procesSing cycl i nner
ardl sangfarreddo a Iefr lelatua sn"nmq[rdn&ﬂe aand ddmnbe@aesmled art in

CqRRLPBHE BT 1Pe 1R G190 PIAPSS B3 HEbSYRAF o disk into

a B8N aA 1A% SO Toinlbad S1BANTRLA G HMihE Id%!c%l&é it
The lift bl ade then places the substrate or disk Into

blade,zagsin like thenonaiused dmthd print/arh|lifiad subsiiata om@ktfmm the

f t I | ad I th
careBe G RES T biE theftonl chaabef o By cAiibEmseSn bl iers
theRiisk SagsiBEtlift Hade bAd 3emsidrs iittbahé hj%ld aflechBeREBWsA 34

transfer nechanismtransfers the disk fromthe |ift

ang] 23R clasg e caiRthedisk in the dﬂ%cam@k(assgrﬁge;e $iver Eng gisk

catRér then moves to an elevator 128 and is lifted (as illustrated) to a level
adjacent to the upper set of process stations and directly adjacent to station
101. The substrate and carrier then move as a unit and transfer into station
101 where processing of the disk is started. Thereafter, the combined unit of
a substrate 130 and a disk carrier, move into the adjacent processing station
102. After processing at station 102, the substrate and disk carrier move on
to the adjacent station 103 where the disk is carried through additional

processing operations. The substrate on the disk carrier travel from one

6
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25 and 139 close to grip the disk in the disk carrier

(see Figure 4A). The disk <carrier then noves to an
wehemarzso 128 and is lifted (as illustrated) tacausewao11ss

adj acent to the upper set of process stations and

directly adjacent to station 101. The substrate and
progessing chambenmby theagext aleng thendppardewsslén seriesfretrat 0bio

1R EE R SORRESIRR ' Fptégr 133 TEliSihined upige ther

Ioﬁ\ﬁéde@tcdll'@qow&f ldver aldivehichtittrdVits AEhAstaRibn HQQ%%RI 89
station 102. After processing at station 102, th

statiera 11 at dlengithe Wry e diskis peagessed in accfcndaa@r; mtbﬁhe
néaéd%f% i Oné'%]l?és"‘@ﬁfmg ﬁgﬁufgb%m Sfa& r 'F?Fﬁ shg&s{?’r ince

processi ng oper
subsirateséntedng itiee systamaiare‘ m(}srrsmue \ﬁaﬁA@lcﬁijj’ Whah eBnsidering

PCT/ US2004/ 001155 . to th ;
thE TR REESO W e gt Wil feceribseds iR alavator GhamBenmere
inER@e&Pedd 'ﬂt%% Qﬂbﬁ ag@\ﬁéfer%'uﬁ’t’&broé l\ﬁéﬁénerﬁt’&z;gf R \Aﬂ%gh

unit is then lowered to the | ower | ever
mpistyrediam ¢he dish atdhtheoracups ssteémt At the eimkataﬂqm 01, the

h rocgessed in accor.dance
aik 804 6 BB 15 ol s 1 Sy K RERRTRY PR A8 dariad
thﬁmgﬁemanm@qnoaegﬂﬁg substrates entering the systemare
in a_ sense water | ogged when considering the process

to wWRPWAM eRErals 32t IPogitioagf @sednowmab@yegiad below the
pr%Eégg}ﬁg sfgﬁbns A S"/drﬁ‘af1 hoRedef, rb%ﬂo?étgﬁ t e %Pﬁ@'b?lfhs unp

or a Meisner trap’t enove ure from
systemt Hie theainstanceywhena thétsysteen féquitesst ltrgemulrber of keentrols

sk be heat ed ts di t
R R e W e
cAINEE, TS B PSR 3B aNASH 8 A SDNBS BRaK R —RStor

bel ow the Pprocessing stations. They ‘may however,
stpthernfl 8d ahthe led sidel of systeme! 25 gs sbawnlim Fugwelmlsw‘r&ﬁmvn

EHESHOR, BERHEB SRS D Batd1 057 DS SORKEE) cas

stpthsi, tif @agdn fact sepanptio loghbilhdtses He tisy sy stBhi \mth the
rogramred and_driven by entries at an oper ato
urdpad PERratien Rarfarmed aitthe ofhes ehd, éqrﬁwmsa@@cgwmtaupn
g
155 SHESnfodt DR VR TBE L3 e b Bl B g s i
Flgum 2 dma positiwayoppositadhe foad satign bo the fatisg b&ier afrés will be

into the St em_ wi unI ad operation rfornmed
S RS ey R sPLs B ES: Jarscae e die e oad
stdf3h birfuMBlieRstcSimbie haveydtemben brinshrABr Wik askst de

of the unit shown in
substrate in place moves into the unload chamber. A transfer mechanism
takes the disk from jaws 134 and 139 (see Figure 4) which open and release
the disk to the transfer mechanism. The transfer mechanism may be a
system as is used on the structure of Figure 1 or as subsequently discussed.
This mechanism transfers the disk to the unload blade (which may conform to
the load blade as used at the load station and also to the load blade used in
connection with Figure 1), where the disk is lowered into the load side of a

cassette.
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Figure 2 in a position opposite the | oad station on

the facing side. This will be shown nore clearly in a
woeubwmmqessnt figure. In essence it | ooks |ike tReTiusa®4/001155

station but functions to unload the system A disk

1 di sk b pl
o BN B ilshatana e A2 PR bstatiBeha AoBave, Sﬁtfg
mbRBfadtskr bf Qg‘%igéﬁatrjnﬁég Rt disR r%cg.ﬁlees’:lbg Poc”e)ssﬁg be

open and rel he disk to t trans r mechani sm
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as ed at the |oad station and al so t | oad
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thepealy Eﬁ%éeféi Vagugrg%%ﬁg a\ﬁga cireular sRnauraionf A
bdrit kd Qbéi’ﬂﬁ%tr‘ﬂubﬁlfe iftHadktle LiMeYxidi %anm%'bﬁlrlerns to tie

stations may not be required or the substrates
theliexigiingasuts todime bxestélmlmfrth(st iadertivh aoid endble chdditiomay er

nQf RldsteBt IS pE e B8 4 rikhed Inebielt Slbf Blnian, e

adufigsred] iaped br fotp @it Ahiy RllVbe fidtHErlidRics8y §i é@hi’félﬂloh‘imth
used, Such a system could for exanple include |ess

Fighec@dglaw-at i ons. is also possible to marry a
R T T e LRI B2

digle nafrier 186 is umstrathWGMStrald h30 irl plaesalph ERUrSEB there
ir existing unjts to

, isti uf act o tie

'Stsﬁewwggéﬂ?fg}a 31 46 Fravster csidate tge&%yﬁreatéaﬁlqadoﬂatlon ,

arflf to thAYSTEF QiSRS éﬁﬁoﬁtﬁe%w&Er“rl@F Bethe LﬁhlB@é‘ %@loﬁa%qﬁl X 4C
disks inalimted additional area or footprint.

tharg is shevfruanotber vjewmfibednechammmmﬁgmme Wt \ith ﬁmcgarc@t@l in

o?%g%ﬁ'%la htEe S{ﬁ% a?{Aér gnd &%éﬂgﬁg%’ngﬁ cifgigreoﬁ ont e camer

| I I LB”sk@éﬁdbrVﬂﬁﬂﬂlsﬂsiﬁdvmtrf péStidB3th Fiaups @Gﬁprdd@asg'lﬁ&ﬂlﬂe
t here he nechanismto trans di sks

13% léctaw@ne/ﬂw %44 ﬁ'ﬂd i3ndatioiavplue dtiveni4anpetade ta goseand
Rt 150 e Shaloser St Bkl 498 SO i
thewligtacdrsiar and Rieglineldd in the disk eardiet dirbuginout its travels. It is
released following processing in the various processing chambers by a
transfer mechanism that grips the disk by its inner hole and a gripper actuator
and a gripper actuator mechanism that opens the carrier jaws after the disk is
gripped for unloading or before the disk is ungripped for loading. These
manipulations are illustrated in Figure 4B and 4C.

In Figure 4B a cassette 202 of substrates has been fed into transfer
section 201 through the load door 204. At this point the substrates are in the
vacuum environment. The substrates will remain in a vacuum environment for

all manipulations from this point on until the processed substrates leave the
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20 connection with the disk carrier and the
arrangenent of the disk on the carrier. Disk carrier
W 32604/0758hown in position in Figure 3 in procees/us2004/001155
nodul e 135. Isolation valve 144 and isol ation val ve
dri ver 145 operate to cl ose and Pen openi ng 129 of

trangdercsiation 201 3y bemng uslogsed at the Bolopd zemei 2070hack inta 8

: e{sﬁ@ttg'aﬁh rBAidvetlirdtfl thd flsfel sRBR B iE M Rk EA | o

ravel s ease oW ng

caslsette;hsldegj thnr?ugheth& angiamlsdqmzﬂ%ﬂ aé@sflttgrdiﬂ&smoas
ranst er .necnanli sm at |1 S Its I nner
SHAUTINARP P, A Bisdpad Seefialbp? this Rhbs VgL sesseliedtolder

na&c&a%éalsti@é tr%@%ﬁsb&@tw@eéés%&td tﬂ%@%ﬁhgféﬁéuf@w t Skce

I's gripped for unloading or before
subpstyatgspiatd positibn talbea diftedlout of eassietiel aldemz202 upwardly

o B850 203408 12 A Vind g ner i VRS e Betrptes

- arg86adeint®ihd BisRaidrhad Rarbee teddtbedthet disie |solﬂie'dtout of

the substrates are in the vacuum environment.
thg gessetie by afisk liftamgimiar i theifien used i theopiierart swtem

A0 B T SR I AT g 22
amﬁetﬂﬁmﬂ%seﬁe anefeit esigayesa dibktiaye bhad tigen hfts the
sibRtioREodn HPGHAr ket 2BAdngint Jok drednaizone 2055 A Sitar
Ilf@ﬂ H& OB Yy ekjrtoitra‘?%%edda%‘echgu @ﬁfaté@ bgb'lg b iaecaudpadodoor

Acassette of di sk shown 1 n position at
repﬁl@lngcﬁ,wsir@& Wiichowvhen f@lyslqa@@@ems trahefec atadiont201. The

06 th
Bl 2 ot e YR uRerghnb T wBSS BB hitiion the
pahsintthefeadsidkidriceieadiiroothaps eatigthahary thelxlibstrate
upwar dl t hrough transfer zone 203 and to disk

rem?aaﬁ ﬁ@)(%Hféer?_@fBW meyes anHBralghsenating 228r e | oaded into
t he @gﬁbstfé’t%;thgf rittes rﬂf?‘ﬁ‘le%ﬁ zgﬁé(fﬁ 'irﬁt‘félllyt p S%sﬁ%rfnor? %tr)ove

t e cassette
thedranla@rlzd*ne@O&géﬂthlah poheanmazloup arrln Sy mered @utwardly and

ln l ] uz}t 18 eﬁﬁ{ﬁ@@é% gﬁ@nﬁlﬁﬁ?@gl ?B'%?P%fe}héﬂ&f:ila'lﬁ%éfgﬁ tq e

sdb%ﬁé@ be chheffit iabe RRGABEINIB 1AL REhA R AN of ﬂ%ﬁsuﬁsﬁiﬁe and
the substrate through transfer zone 203 and into

thetsagieny the ineresigea dithe sabstratemetenml@n*pppwdgt a' he arm

f 0 S a ett
2 B RO SR HPERON e PRufaRelL febithues o
mecizansiar st whiobrin 20ch. opEe the jawé bes disgkesmiar. %@léﬁlbgmer
fromthe unl gad zone and nmpves down t hrough the

jayR e éhghPesitionsdiaraiyd ihaetisk A wre{t%erewgéhs@%fé@r@
thk MckEUP akhabRd grasp the disk to carry it through the various processes

of the equipment.

Figure 4C is a side view of this disk load/ unload section shown in
Figure 4B. In this Figure a disk carrier 136 is shown in side view. In this view
wheels 137 located in the transport drive section 212 are in view. The wheels
are used to transport the disk carrier throughout the system. Disk carriers
may be moved from process chamber to process chamber by a magnetic
drive system 212 in part, located at the base of each chamber and in part, as
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remains as the lifter arm noves on through opening
223. A substrate that arrives in the |oad zone in
wonbdioatdsy in a position above the transfer zea®/UuR2®4/001155
At that point a pi ck-up arm 210 noves outwardly and

20 jnto the hole in the mddle of the substrate. This
a Haiings W&&Hﬁée@%tefim g hassafeach disk earrigs 21 atEashadisk

cérﬂé?éﬁ@@ablﬁ‘bﬁ Hiber fa0s 65 ezﬁﬁbgﬂnﬁgﬁsgdggeémg%r% giion

t here graspt e inner e trate cent
wiib tiee magoptiaidrige svﬂtenaﬁﬂri 2be winesis fontbis dystdmtave dhigen by
es a

a8 aReR Wl Vel A Gmened SR B Sarvae
rephdeldesy a Theardinstore amd @isk 8§rr1eas«@r@mvbbq5§{ \ng§ ot haRed
around the disk or substrate, renove i sk from

megaelis material asysh anA0Q sasps stainlass kteed rrmrﬁe;d int the carrier
oAJH 21 YLOF S S P G5RTE0 or Bl B P T i of the

cmettenﬁﬁ)ZshmhmlowerdﬁagM@r 4B. In this Figure a disk
carr'er 36 is Eovvn in side view In this view 30

PWNRIgtBE Magnelactyalingsysteras 2id thalareaneraized
toadpﬁan' tﬂe‘ﬂ@%"barﬁ@? 1%?.%'(3’[8 ﬁsrﬁ'ut%ﬁé %‘]ie‘ﬁtléﬁ Bf‘é @%Etréf%el %eélkto

carrier throughout tem carriers
retenseca prapesped sebstratkaniies unloadzonesx)7c Hémﬂuesrudmymagnets

d 212 | | d h
B ol ieiEE of Tudreimep aBiseiso GeapTmish s umgse
ofSpENER A0 CRR e jawsRf e sgbdtire Wokidrocat ed on the

base of each disk carrier 216. Each disk carrier and

each Aeapgdhe pubeiratade geirde atruetusmapadr Thig simectues isor
oS B BB DR T o

diffeteoit distmétiers. nl@onaexampleyghamwmrlﬁc&aré tdn begvidbned bhey
r nmotor. The disk carriers

d |
ndfFE OB Y IR oA et P (eIt ane PopERnS of
va‘f?ﬁg%@iéc?@b%‘t@té& RStheHdiddr fHPFFHc%QSIhQC*TH@ rc}:‘@{él":setfbstrate in

base 216. Illustrated 1n the | ower séctio
pepdiarsintthe digkdearvieeis lugld his edges bytiee pab strudthe 211’?1\/er if

re the actuating systens
(%% gﬁﬁg§e%éﬁgii‘$%@§gacarri% 1‘%’&%?)92{1 the disk carrier
136 Rigutes freshbivs e sirnsierd bPa taficdl probsdy dHamBS01 ™ in
rel ease a processed substrate in the unl oad zone

W@@'? PrecResing e aigneate Pafermebisysiemehd: Thawiskdolder
pcgﬂ éﬁcs'mé’k@i‘ﬁ tH%%p%P oﬁgﬁﬂgﬁ l'ie{]%ﬁgg 188 R 9 s QRFRIY

[ osin aws' o rate der’
include |solat|on seals to isolate the chamber from adjacent chambers and the

rest of the system. A cold trap, vacuum pump or instrumentation may be
placed at the top opening 142. The primary vacuum pump for a chamber is
positioned adjacent to the chamber on the isolation valve body (shown in
Figure 5B) and pumping is through opening 140. In the preferred
embodiment each chamber has its own cryo, turbo or other suitable pump to
maintain uniform and controlled vacuum environments in each of the
chambers. The front opening as well as the back opening are used for
example in connection with a chamber doing sputter deposition, to position

sources with targets on each side of the substrate being coated or processed.
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Around the substrate is a halo structure 213. This

structure is 15 attached to the disk carrier 136 and
woenwormsh he processi ng of substrates of diff ecems2004/001155

di aneters. For exanple the halo structure can be

w dened or narrowed or even renoved fromthe disk
Otmr Pregessing deyieeminaytaieo pe positioned gt diesevepsnings 8% t@d

L S AT A

thetbmsedbe iy pdwtidrddahe twhesisiaad 2d@e0sedtion 28 the sk carrier,
in use then_by the disk carrier 136 itself. Figures 5A

a §PRR Cf9ne < peew@eé agfl diiveyprioss 168 dercibe tiansmelr 135
st B R0 ARSI BIS: BTGRP place.

Atippdop ipsindwg therhebs ipdey M@)vmm@ws;buitelrmgasmmm &4i3
sol at i on sol ate.t hanber. fr
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| aced at the toE Benl ng I42. The primary vacuum punp
ap

14%s showR derbiethis & ef aganelothe) abambersoor tecarcelgndior. An

RS Sl BN S Mo e BB 0 it
thsndieahivendo that the tisarbbershae isdlateadWrortreazh dtHéIbO or

ot he uitabl e punp to 30 maintain uni form and
contReIPIE 08w BMISHEIGARRERiS IR alsdrn siackesystem 146

cdrnRBRES ® a CRGuIhF QSFS‘ terAPRIY, ”ﬂm@%oﬂ% hedBnit H’?‘aﬁp@cﬁﬁ%nse a

openi ng are used exanple In connect o
chmdetﬁepro@ewgggyatane or dwo&ustraia the adgitien taf morewuc
ets..on strate

cashlhC o SRuBE cTRHR S5 prpifipdagegrcd procsss Sations
fe@@-ﬁﬁg WS G Qldias IIRNBbs® PRERFSIVHY ugé‘ébﬁﬁﬁel’@éﬂ%% $e art

positioned at these openings as to becone c
angaqllpgtr@tﬁ@|@§,|g1get‘iheln5h1§dé‘gts thiyCicetdabe@riiont 14 hwith process
I t
SGRIT 197 SouphOnFBy T LELE ceiton RIS 6 S
motihg dbesubgisaies dratn ciemivet 46$ td 6 chamdet.r Tha Piesttsecton

oS8k O oo B 5e B s thesmesn brncpiing
byllfﬂ1% Mchnn?pﬁmgtﬁ@ ét@ggea ' §i%e &6% Bhef tl%‘gﬂﬁ%ss

anber frane seen I n I gure |1
ch@@&%rs: Aﬁhmh/lé‘nreqmnpamr@nesaag scham@rs amw’diestrauem tts

oy 'be Uit a0 i A Sisterfuldy BwpRER et Tohe o S

st@ﬂlcme&ﬂ@dﬁendﬁﬁg oA tﬁ&héé@@bn@i@@mﬁ@ﬂe% 6 terusel! yalgave
al%gulgﬁonlo?ts!eglq ||¥ I%'llgvu?e %2\ tthhls(f3 sglct(ljc?n f‘ll’lé tn*?ady |tnglude a lower layer of
process stations beneath those appearing connected to vacuum pumps 149,
This is shown in Figure 6B. A vacuum pump exists for each process
chamber. Similar vacuum pumps extend below the process chambers for
process chambers at the lower portion of the stack at 146. Again this is seen
in Figure 6B. A screen 148 and keyboard 150 comprise operator station 133
to control operation of the equipment. The circular configuration 147 includes
single processing chambers with vacuum pumps attached. If the stacked

front end section 146 is attached to a system like that shown in Figure 1, the
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this chanber so that the chanbers are isolated from
each other. Referring nowto Figure 6A there is
woRkbugrzead ed a st acked system 146 connected t BC&US2004/001155
circular system 147. This conbined unit nmay conprise a
conpl ete processing systemor may illustrate the
suttiiate onthefdistocarrier of esstiors? %Wﬂ%ﬂramsf%disks irdwmitis¢ sulgstrate

' I its.b i dj. tati
gl St st Figta g S o TaBe B BRSNS 4 Kise
thePsBTRIr Gl Ninforarid@irédidh theng)stdrhustrated in Figure 1.

In this unit, the circular portion 147, with process

st atfFigHEe 18¢E, issa sepplotieg@msy/illpslirating haw diskscvey be moved

R L

cdrhpdsasifive differartidisgraatsedllystrates & kowtthe asrangemdnt Bedisks
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a%?t%x&sﬁ%r %PrQCF?éSLFé}?@Fb%cﬂ’\d?/ than dovy the Ppisz aktransferred

b&NRER&Stiorfy. tﬁ%‘ﬂf&h& B & RukibRAEd ﬁ’—rfp,%%gis‘i 8;-95%‘ bse&bf
S ood t tem

IllTustrated, 1t oul d be under st at a sy
foltawingonpvémenhisom place és plack is thghdiagrams oddhudap &igliragA,

SR o RO BLie Moo EREY sRGnch LBt gre B aigg 2
ati thelentl§ SaticheSubsyfes & 4 W08 BFS awhRhgEHnPaREHN
t hose appeari n(g connected to vacuum punps 149. This

equpephANd Watld npenally bapositioned puasassetie awadingdeansfer

_ el

] SRS AR BS PRI e ST RTES (R PR BB

intoaositiontto @mterfintchihegiracéssitg &Hﬁnﬁé@gﬁm pgdnieésgirtg aedisk
0 i Fi e 6B creen 148 an eyboar ! ]

188 pad Rithatrtnd WORIRGIoN ST Gsdb HERGTbSbRr AT SRS

with Fi%‘i,méé AR, - 1t Tl 1hSEE R S QRTUNIYREA QA DikRS ihlgﬁ%

singl e processing chanbers wi th vacuum punps attac
Figtire isdainatdesied intoadiskreardgerdnitba ldetbstedontgairhied to a

. "~ ol h .

2GR ohelaR8HA b batitoB iy FBeds 4 R taiFinure

7Caigk Bfs @bveewt bansklddrriet Into brffsisiretesk SteSioh Mt disk 2
substrate handling systemof Figure 1 or to disk

mgknissldntora digk gasEar mgvse Hitp de aleveler anset B eenplsted ed
i . ' {0 A: t
o4tk SO0 QAL B PUER S L T Foslondy R orl
intdhtheugsterhensitdisk 46 is peingmeadieddo rexitethdf isrbeingepparatat
ferent

AR AL T TR U
thg@egl‘{‘t‘rt‘\fnﬁlggig??é T QR RS tSRYELHT FodesdIng shawnshgisks 95524
and 23 each move one station to the right (compared to positions occupied in
Figure 7B) and disk 1 moves into a processing station. The disk at the final
position of the top layer at the right moves downwardly so that disk 22 now
occupies the last position on the right of the lower layer while the other disks
on the lower layer move one station each to the left. In Figure 7D a new disk
4 is getting ready to enter the system while disk 20 is about to exit the system.
Again the top layer of disks have all moved one station to the right and the
end disk, disk 23 (Figure 7C) moves down to the station below (Figure 7D). In

Figure 7E disk 5 is shown entering the system, disk 4 mounted in a disk
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bet ween stations. The di sks are nunbered 1-5, and
18-25 for purposes of follow ng novenent from pl ace
woOao@liazes9i n the diagranms. Thus in Figure 7A, ROTAISM04/001155
is in position in the Iomer or entry section of
el evator 128 and di sk is at the entry station.
Casusrs Israit e eevatopand 5e%met0am@ve iupdodhe eptry etatiarheow

oSIBATBILAT, MUUETEN el hPTal e B e,
lllﬁstgaied i e peveluwe\iguoes and eliskd @ nolet @uit bHH@Q/é’[@’Yﬁ"A’t this
er into the processing chanb

PiB} e BYlei g i Sr e ad peowam, Zidhe OF‘E'r@éE&kﬁt?’eé and
5 fHéi'WérbSav&’élﬁ’ﬂfg eﬁtrr;rgrﬁa {3 syﬁeﬁﬁﬁ%g@%% RaGe %%‘értep

Figures 4 Is” then ed into an un
neya§yb511r@teS|§ Jkapd |8rﬂrlemf‘t§>wrFa\glltlegle$1tl’[ye|A1go Iabttdspomhtcdlsks
in the
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carrier into a first process station
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pr?ﬁgss;iﬁ% taggn‘ii?‘gﬂﬂ%ﬁf@q rsg:‘é f‘\{ie\f‘éfgrc‘ b tr? thc% éls@\r’cﬁ%reo#%%scfng

oned
indlis i@verdadeldirekthddisks ltwuanOrtbaéh&gl pb(i]’nt@brﬁg thediower

bei ng, separated fromits disk carrier. The other
RS 'eé’ﬁ%\/\?f‘cfﬁ' tg]eﬂ?fs?r"é shown noved through the

syst i t

o skeSriigRofito a“dn@“d BRI e lLIPRRAERSTAP I Pars

with grswing @ﬂpd@ é@oweasmn‘ate@ﬁgrm@m paﬁcﬂo the otkiegugaitBihe

Bl R B RERBI aSp ier.

Flgm@&ﬂ\ dobetnaied|6) 7send Balre th pésifien RRingORCHELHhe! é&%tem
| ast position on the right of the |lower |ayer whil

SubiiragesidP amdskshawhbesr Prespssed @jﬁérh%\}l@%w&@pﬁ!bﬁf the
(gﬁ;?rhehp Sﬂﬁsﬁaﬁét‘lz bﬁ‘]s"_th?lé%ﬁ\ et P r?ﬂe%ﬁ %&gé’&'&% and

ting ready to dnt or stem
sudistrate 20 iseriotved hy wag anm 15&gﬁom & heoupogf étaM@d pocessing

AL Pk bEABint T
arsligthedByehOand Bfcdbdifg Mceés@d vﬁﬁl%u’f ?aﬁ@ 'I?éﬂ/eise(fhl%d th

shown entering the system disk m)unte in a
sz @04/iongdsie pmmﬂ%@d@iaﬂl@o&u@@ 1heﬁwqum‘ bé gemsmdmd mto

LB ! BRI, BB oS 80RO

mﬂ?ngtkreEABM\gEt he route illustrated in the previ ous

fi and. di sk 20 noves out of the system At this
po?ﬂf‘?%”r?t%t @ ISShYN arasrie rbenge nerHlele§ Qﬁf“%(ﬁl

preBentUUrgNHocEdstS oPsurdstAtEs at various process stations become
coated with materials being deposited at the process stations. For example,
in a typical manufacturing process, to create magnetic hard disks, a substrate
of aluminum may be initially coated using sputtering techniques with a
chromium layer followed by the deposition of a cobalt alloy followed thereafter
by the deposition of other layers as determined by the user in accordance with
its process of manufacture, frequently proprietary, to manufacture magnetic
disks. A final area of deposition may be based on creating a diamond like
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55 that were awaiting entry into the systemin Figure

7A have entered and 3 new substrates 6, 7, and 8 are
wehemwv7zosi ti ng entry. Also at this point, di sSReT/UEBI04/001155

19 and 20 have been conpl eted and have been renoved

fromthe system The systemincludes an el evator on
coating ushf@ fef exaanler & glasna eakancad chémichbyaparidigposiion to

el e

oSBT e B Pa AR Eb 307
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malhetheeqmnl pmsduct nstjdepelwt@lqanqi/@r not cmsls’r@andhexﬂher

prdtlicad B So b aui s o s RBer R BB, e ske Ry o6
ln@érﬂIanHéluabs fsheift|dn‘éfsltra'té’g|é7éi1@lt W tigHed tagpdrhfiththe daffrier to be
gure 8 E substrates 6, 8 are in the system

C@ﬁsedﬂ@ afeestyand @k@@@s@dﬂwhef@rel@r@ﬁa prerassing ehthe sybstrate
tak&ePIgﬁ%StF‘?@r@@ IIJ,qur d uRR &R0 %%h%h %&u‘ﬁ% Y‘@%Su Y A-D
Wwou e (0] X SO

p03| | on into ca set
illubtstess ha:aenemeoeﬁhahgerseqtlammnm atat withenclean shover 155nis

ot TGS 1 e e biNE b The lEabrcariios Dok e laadehito

thi%ﬁﬁé&ﬁlé' HOh&id SHER hakesy %S/ a\(ﬁémgﬁéal a8 r?év@bhﬁié?e as
beconme coated wth naterials being deposifed at the

prpgwtensddnigtthemysieroto exanpifier a et rembegidfatses of a carrier in

prBEtH Qo 8P R Ffben bl k5 SLSs AP PRT < Blitellel Erogpes

stepsIbhefoir ﬂi@pb@l@bﬁe qBhesdeam thrridr ﬁﬂtma?rﬁetlﬁxdzl’iah@% module is
fol |l owed by the deposition of a cobalt al fol |l oned

f'f§Wﬁéa$@'EP“e%§0tih%t InPyHEes hake @ﬁeatrﬁ@pvea %reéaey have
cess

e SO DU AR SR D ACSRERIE M U oot oo

substat itself. dT ls&sam@rbmla@nw eadafe mheyds pleoad mhihebend of the

s SER SRR e o s R 5o, For
RInANER Gl bedtyehanhe é|ev‘é€d?§ asdRRAsEEd HFi@re 8A where the
stations are identified as 156 and 159. A like station can also be placed at the
point of the swing arm shown in Figures 8 A-E, This structure permits the
changing of disk carriers as the disk is moved from a first section to a second
section of the process chambers so that when the disk enters the second
section it can enter with a pre-cleaned disk carrier to effectively insulate the
disk from the processes in the first section of the unit. Also when positioned
as illustrated in Figure 8A, a disk carrier may be transferred out of service by
entering the module for cleaning following the transfer of a disk from the disk

carrier. In Figure 9 there is illustrated a vacuum pump 149 and an isolation
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deposit carbon, as for exanple is disclosed and
di scussed in U S. 6,368,678 BL. Thus in a systemin
woehbehv7zdsp om um cobalt and carbon are all dep®eTtseno4/001155
on the sanme substrate, there results a build-up of
unwanted materials on the 5 carrier if the sane
vadg 144r Th@S@géabierth@a:@mefe&cn@nge Hracide d 56thiconneact directly

tsel V. P mis
info B8 rgfEr? WingUfkalding HFABHGT SIENS et deRiathe ]
pdslmidﬂedcés‘ shibwh roFyusel BA&!:ILﬂeEﬁtorp’rBQ:@SmaytaﬁD 56 pobiibnebi¢o
osition onto _the Fartlall coated substrate js

"eg%v?t?& eATHierat herkRaintRf the SWipgarm RE abARY SiHhrIRaintwpere
di’ﬁﬁﬁ gh%ﬁ‘ﬂq oW i ‘ﬂ% c&t‘?i’é?issﬁ ! aWPEE ey st shown in
produce probl

out put . o prevent t I'S em from ari sing,
Fighee GAsit eommdctingits ems’nmgretqummemc reglaressa hand odf of the disk

t t t t.th t
i fyBahg ek o4raan wih He b5k Bares EbMibRa Ung [ fupént
148 WRERSt fevek i Bedlé‘zkl Batricrt® thd dkRBadlatsSion fA70Wherethe disk
illustrates such an exchange nodul e and Figure 10 A-D

may bgdiftedfim the diskicarrien@fig @ easseliadeto vmlcbttlae dislgiis h
plﬁ%%auﬁggfgrgrlﬁﬂ?ﬁtﬁe]ﬁﬁ%ufa?‘ oR (Jno‘f"tg?egf fh%tégll é}ﬁ gﬁ?ﬁgﬁﬂ%e?lﬁﬁ s

gan Parter ma I Nt O
powitthned drya higedit ¢ thaint lesmizid ovadr o hy:auémmtlsmid the prior art,

f eedi W ca r ogr anme to th stemtao
i §is (el GEA Redestal b BIovBP W eRe G iangh She Lstem unti
trdH<P&PSS batiatd Qﬁﬁepfo ke the BIWKIRIcKAb aeéé&%%ecﬁ t8fhand the

carriers to par i cul ar process st eps and
digle pusil toi apdisk mrrwrdahfwﬁ\ew |pe¢cass|r|gie tbann Iuee pextcﬂalrv@e

dul.e.i s-,.20 fi |t|on i opurities .
syRBIH BT b blaon DB AR A8 AR Ou niritre SRED bl i uiced
atehise®iniad s‘é@@ﬁ@é lﬂﬁ@thsﬂkﬁﬁdrﬂtth@ aérr@a @sQRe gk @&ﬁpl@@es its

substrate itself. The carrier exch aon nodul e be

trayehe Huough seetiahin®dend paters 147, imile cwhe@th%ﬂl i t her
cdfiSlefs I&} MIQ Iﬁggéh Qb cfidh %@ %ﬂH'léf fl f‘ébtnté’ros?éétfoﬂn‘r%': He

examnp cou yond t el eva
disk basbea&eﬂta"&dﬁn’gm ele&A dmtiecarlbh at 25tattcat lil@nthatineFigure
identified as 156 and 159. A like station can also be
9pI aced at the point of the swing armshown in Figures

8 AR Fidies1 (Bh cHfidN SchBhGE hoduleis SBRRYINS p%%lll@h%‘eyond

carriers as the disk 1s nbved froma first section
elavalecddd THecwstam o1 Figvee JHde esgranunddicssidp leathe omeer

whelfil A ERbfbrdp LE FRERe32Epeles bufdhh RUPlack b,

skP Icdideld darden 18% Phiedesisegaian bynthef emptly stk 057 af tHehe
Al so when positioned as illustrated in Figure

'”@'AI' é%ﬁfﬂb%fk b BEY Faffishéoltavea nefrmakeesitense cg‘éliavs&leg
oS SRVERS, 1P TP s snof 15FERRS 098, th A0 DRk i8¢
illbsteated itee ekd:hwtgeecbfecmraer\sacTLhmlpanpaﬂr@ T&ddreplaces the carrier
béiﬁg Ie‘;J(lzzllwaonnged 157 and as shown in Figure 10D the clean carrier moves
into the normal flow cycle and the new carrier requiring cleaning 157 is
cleaned and then is inserted into the exchange module to be used to replace
the next carrier requiring renewal. A

Referring now to Figure 11, there is illustrated a disk carrier which

holds two disks at the same time. This is achieved using a gripping
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14 WO 2004/ 072959 PCT/ US2004/ 001155 val ve 144. These

enabl e the carrier exchange nodul e 156 to connect
wdizoEmreep9 i nto the system wi t hout causi ng cor PAPAUS2I04/001155

Such a structure can be positioned as shown in Figure

8A at 156 or 159 or mamy al so be positioned to replace
meich&nisar 16‘etfsatdnbldsl1wqxdiskﬁ ingpoditien fonipnocessingin the vanipus

ot her 5. caont am nat i nW|I fol l ow i
BcPes ghaBerb e Hedigk Gattangle Beddintng Sistsig s dfsion
carl deableaké *tﬂﬂﬁugﬁp@t)@f&hé RysteftsiReE rﬁfﬁe shfleUirh€ svib8and

off of the dis apart fromthe disk carrier when the
ceissinesbineeaghy U@p@ﬁ%chmbehwh@ﬁmrﬁh@r@taremg aitneedipk in the
dl&k%&ﬁ*% in a disk carrier to the circular version 147

ere the disk may be lifted fromthe disk carrier or

f r onFiguoaad 2 ditustratey @ cywledhat ibeisdable with e plste@d 25

.entr

i.nto the cir.cul .portion 147 of the system
il efjﬁ'ét]:éﬁ‘gﬁasTh'§6¥a?i'§£?é§e‘gﬁna5 { SPERRGS pot GperRlAN. One

I
SARRES oU8Tol R INEH PReashl 48 88 Y EeBlg. The
timas cay obvitisylse wariechbiut systemn‘s’a‘%usrcmstrwe kn \ocardainte avith

trse S ep ey RS Rung A ireRE R s s 1B 20E e iiotion of
700 eoated| dubetrasst pé}fhdda%nafnpaféﬁ@% %ﬁnaT&gﬁt Bogt @y on

156 such as is shown in Fi an l(orow ded ‘at
pioslusep #) axcass of ayailigreand @ halldisks pas mﬁé fearrier as

h Is
e AU PRLS gl o bORLEL SRl A BELAN M Beco
exieasivelyy itlshou Iairbmghndsnetnddohhaﬂﬂﬂs equiphrent offeeerdatr

t he kcan Qerelnstalledlntoaclean

ction 146,
%{%ﬁa%%% i thjs r&@D%C%t TR IR fisktCaterngy spterpppcess
sthflofra@8MN2 déhimueakl 'rﬁévéﬁ(ﬁﬂéu:gﬂ?a & df %ré&%@ sthfforfs
The syste

position beyond elevator In Figure 10
durngppiegeaningd s iskinewroasi pase by mr@csesswlge nThiga é\aasea/m

GRS e B0 T A RESSERHL LR B3R ihetieth 8o o
miokd PEddeabipg dxtidrietogBtiey ap@lprbéssLaubdtaitédtorRoieichb @h the
chanber. The _enpty carrier follows a normal sequence

saefrasRssesnd hul§¢n%tead fier exanRisn Of Y2 Zrar ;are PEPRRES
staflofd Eﬁjﬁﬁn#giub%ﬂaféocg t%ﬁ'?e??ib?e tvb! dFFhERL @'gcégse stations can

exchange of carriers. eanl carri er
be bembmed iako aksm'gh@ lergehamgeds $&liocarss taspesfmm’rlhlerdeswed
ean.carrier into the

v s . ol mal
fueBi £y SRSl SATRE SRS EaH RIS L it g taoRdRRgoreally
réq%ur@@ c@h@ﬂ@ﬁébl@ﬁfbxfeh@éht'eﬁd‘ MERIpILstalifh P1drIRe @¥RTARESRIts.

nodul e to be used to repl ace
Also, whereas the processing time usually used for a cycle is about 5
seconds, this can be either a very short period and too short a time for certain
process operations or a long period for some process operations and thus the
equipment can be programmed for varying operations. This can be dealt with
in the equipment of this invention by combining process stations into a larger
station as to allow the disk carrier to dwell longer in a station and permit
processes that may require two or three time the amount of time required for
other operations or it may be achieved by slowing down the cycle provided

those operations requiring less time are properly adjusted.
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the next carrier requiring renewal. Referring nowto
Figure 11, there is illustrated a disk carrier which
woab@n729se di sks at the same tinme. This is achpPevas2004/001155
using a gripping 15 WO 2004/ 072959 PCT/ US2004/ 001155
mechani sm 161 that holds two disks in position for
pr ocdditmiugh & prefered amhngimept olctbissineentinrehas heen described
dj sk_carnier, mves thral t syst Thi,s desi ,
anfL e BT SR BN S s er € i B s
cHangesWnldl mbaifieafisiymdyibe rhads witheee aspatingiesim Wetbsse of
there are two or one disk in the 5 disk carrier.
thejigardionas defingdrintee apprendedcleias. i s useable with the
system 125 illustrated in Figure 2. This cycle is
based on 5.1 seconds per operation. One second is
used for transport and 4.1 seconds are used for
processi ng. These times can obviously be varied but
system 125 is operable in accordance with 10 these
time constraints. Operating at these speeds results in
the production of 700 coated substrates per hour and
operating a normal eight hour day produces in excess
of a mllion and a half disks per nonth. Although
processing in the process stations has not been
di scussed extensively, it should be understood that
this equi pnment offers real 15 advantages in this
respect. For exanple. a disk carrier may enter a
process station and be continuously noved through a
nunber of process stations during processing. This is
known as pass by processing. This has an advantage
for certain types of depositions. It is also possible
to tie two or nore processing stations together and
process substrates for nore tine in the 20 sane
processes. Thus instead, for exanple, of using 2 or
nore process stations to bring a substrate to
tenperature, two or nore process stations can be
conbined into a single |larger process station as to
performthe desired function in a single station or
the equivalent of a single station that normally
requi res consi derabl e novenent and nultiple stations
for the sanme results. 25 Al so, whereas the processing
time usually used for a cycle is about 5 seconds,
this can be either a very short period and too short a
time for certain process operations or a |long period
for sone process operations and thus the
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equi pnent can be progranmmed for varying operations.

This can be dealt with in the equipnment of this
wOonvenresn by conbi ni ng process stations into RCAISY®A/N01155

30 station as to allowthe disk carrier to dwell

| onger in a station and permt processes that may

require two or three tine the anount of tine required

for other operations or |¢1|0§E9‘ be achi eved by sl ow ng.

down the cycle provided t %per ations requiring ‘

| ess ti are properly adjusted. 16 WO 2004/ 072959 .
1 per) AsoBBlAtsoa Psetsing %M%t&hhfoa% BfeGesstngaftsotpstratas ipto

maBh&tid AREH .been described and illustrated, it
S ou‘ld %e ung{ébrr,s%t od by those skilled in the art that

var i auentrgivay de feathsubmirdites inatdsseiesintotliee peatessingsystem
fromthe s of the invention as defi ned

d o rtin cqpe
ari“?ew ’??18" HEHH%’EJ‘”E?%‘%@: 17 WD 2004/ 072959
PCT/ 452601/ rafsbl&ibstiated M 6¥ ofeSrd isant Saﬁe%§§5i ng

system for the processing of substrates into
magniiocessing istationsaligspd gdianent withyoaneyanatheetedprocess

g t i_ht.o ! ' system .
S SHTSCHRR TR LIl oot o ARER ) BYHEh Fertaton
subsdisktamicrsto barrpsabétrates Setodbroesssitd stition aPEas Hiohd
tions aligned adjacent w.th one another to process

t .
S%?@E%%Wr%v_% 'C?ﬂm%%aﬁ IRAIViAyRlesURsHaiqsaresPrapessed and move
thidigH 8Hil Poddbsty’lalibhe and oIk RioATo siflick carriers

to carry substrates Into processing stations and to

hol da trandfer devies torramsiersubstibtegsdripoisdionamn saidiliftedingd disk
R Iﬂ%strat es are processed and nove through said

% Cessi ng stations and fromstation to station; a

tr aﬂﬁérﬁgdﬂﬁﬁatﬁg and driv@8 b efoveUBIek CakRSs P BRddeseMgation to
said |ifter into disk 15 carriers; transport paths

Prar@sing stdionantbipea ileag moneesaidfunbeagrore beving a lifter to

o s DR AT A PAtBPHnb SR sl RS
rediclesthenuotesssed dislskbaek 1o @ casddtitr todbes transpuressd b faae
renove the processed di sks back to a cassette to

t 0
syggerpr ansported out of said 20 system
said processing stations being positioned in a stacked relationship with at

least a second layer of processing stations positioned above a first layer of
processing stations so that the footprint for two process stations is substantially
not greater than the footprint for one process station and less than the footprint of

two process stations positioned one following the other lengthwise.

2. A substrate processing system for the manufacture of magnetic disks in
accordance with claim 1 in which said second layer of processing stations is
positioned on top of said first layer of processing stations and in which the

processes practiced in said processing stations manufacture magnetic hard disks

18



10

15

20

25

sai d processing stations being positioned in a stacked
relationship with at |east a second | ayer of

wonroEds®sng stati ons positioned above a first PayaiS2of/001155
processing stations so that the footprint for two
process stations is substantially not greater than
the footprint for one process station and |ess than

3one 4 SPBl R Bhesnd EPeBATET R HePLbRA Lt inp0ReE optial

dikressiondariaesivinciain 1 imewhigh $harsstohdiby8RensiocEssing
disks in accordance with claim!l in whi ch sai d second

Stﬁ% 'Sﬁosﬂ%@és@? o <frsaid BH% lgyer oBprosessingotiationmand g which
r [
réﬁé&he% Hr?%tééée?é’@ssagir gmc%gglﬁﬁ ég&’té it g%bﬁg%ggggnrhggneto optical

disksat i ons manuf acture magnetic hard di sks 18 V\D

2004/ 072959 PCT/ US2004/ 001155 3. A substrate

processi ng system for the manufacture of magneto

optical disks in accordance with claim 1l in which

sai d second | ayer of processing stations is
4. posuAusuhetﬂaf@rprog?ssmg systant for the mylelfacrquwfonegeémdlsks in

]
SRR S i H PRSP RB 00 bBsiohSe
aldngme péth @& tmﬂ%tl‘fratlgh Sé@@@&éé@n@%@d’c@ﬁbf@ra LI carrler to
rranuf acture of magnetic disks in accordance with

fugnigh fleani relagameyt disk caeriers for acagirrtiiabas baen gxposed to
cd%l‘?ﬁgéireegé%es"’}h%ﬁ&i éﬁg fath of travel through said

processing stations by a disk carrier to furnish
cl ean repl acenent disk carriers for a carrler t hat has

een ex d to 10 coatin rocesse id s e
0 SBSEAG nuSprund STRig TR e B Tadtir e R e s @Sk in
adb‘orcméﬂmtﬁ cRiifkSini \thcﬁ‘%ﬁ@ bgﬁ%ﬂrd\dél B é'cﬁélﬂbérn’e? iSRG G
the path of travel of carrier is from

PreceewiRg stajiosttaeidigrand pazqeﬁémtstphm Eesgqugnsearidofonnre first

Ie?%lﬁpqﬂg %e@&‘?d engmoﬂoMr{gséro%:g #Iﬁé ;%tk %Mgﬁie?@ﬁﬁndn lel%\\ﬁg or.

OW NG processing a
el evator. 6. A substrate processing systemin
accordance with claim4 in which said disk carrier
exchange st ati ons IS positioned at the start of a

8. pr OC@%ﬁ ang g?ﬁﬁhﬂhté(ﬁbrd&‘é@mﬁ?&l«aﬂﬁ %gﬁ@ﬂg?ﬂ said

|c ean carrier s substi
dlslo Gaﬁr@z e@ainaml@ slahans Isagogionsdeaidie oyait of agmdcess sequence at

B A kg P ERrotsSSRE LR e Broeel SFRGoCietie REpRtituted for
digic earriéames haistdbneplaied dydieks dhd etherwise wQuI&'ﬁaﬁ/@rédo%bted and
exchange stations |s positioned at a point in

SQSUSHES @ RV ingeraing disk,

7. A substrate processing system in accordance with claim 4 in which said
disk carrier exchange stations is positioned at a point in the process sequence
following processing of disks with processes that result in deposits on the disk
carrier that can poison later processes énd in which a clean disk carrier can be

substituted for a disk carrier with depositions on its surface.
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25 follow ng processing of disks with processes that
result in deposits on the disk carrier that can poison
woat@ro7msecesses and in which a clean di sk car PCEUSZ@A/001155
be substituted for a disk carrier with depositions on
Its surface. 19 WD 2004/ 072959 PCT/ US2004/ 001155 8. A
substrate processing systemfor the manufacture of

magnget. i,sks in . i claimb5 . in whi.ch.. .
8. he s akfeBrEFabderif STEAIEF i hpfr e ol bisks in
actofyioer witlo claith eintvasicl sk pathy 6f tedvell of hRskigdfier IsSHR) an

and then from processing 5 station to adjacent

eleyajertasiaise thedislo pairier i@ hauererdavalang thepdiom piegessing
: ' .t f '
STl S8BT o ) SphiuRLe b K6l (g e fom

said nppearlevehtothe teseai Ivgelspidwimgt provessif@at said uppen &viet in an

hard disks 10 conprising: a stacked set of processing

lifist ations to process substrates in a vertical position
with coating materials used in manufacturing magnetic
hard di sks, said processing stations being positioned

9.i n & ceairatisnprocessinh systenetosnahutacture sayagnetisfhard disks -

ing stations positioned on top of the other
C*ﬁ@%ﬁaif processing stations 15 so that a second

st ata stacksd genef gotyssing etdtioys ad pyscassidubstratdsahiapvertial
circul ar set of processi ng stations to process

Pasifip With eating maierale ged inmanuiaguiirg magnetic hard disks, said
- I o * . .

 BSLUA L RE SRAIG oll  | Ston B0l R one v

of pirocessing bliatiens positikped sattopfof theootbes laygr ©f ptocassingostations

d, th id.ci | t . of ' . 20
st b iE0nd sTighaS ity ety cbBLs fgel Sekai o
Manuy gigéiih s R IREEsIHY Saflbi& o bidceds SOPERRES WHH fbating

claim9 in which the cirtcular set of processing
mgiesielsousehingnanutesturingi megnetis bardedisis; @andent ral vacuum

syst . 25 ' j cessing systemto . :
e PG sy IR AelietS iRl R ftpignt ne

statiadeét df prodéssihgiiationsy and atuagh sald ofrduliraedidf Brocessing
| evel of the stacked processing stations in sequence

staliP% hen sequentially through the circular set of
processing stations and then sequentially back through
the other 30 | evel of stacked processing stations to a

1goi rh combindttontiirecassn@aystem to manufacture magnetic hard disks in

accordance with claim 9 in which the circular set of processing stations are at the

circumference of a central vacuum system.

11. A combination processing system to manufacture magnetic hard disks in
accordance with claim 9 in which disks move sequentially through a level of the
stacked processing stations in sequence and then sequentially through the

circular set of processing stations and then sequentially back through the other

level of stacked processing stations to a point to exit the system.
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20 WD 2004/ 072959 PCT/ US2004/ 001155 12. A substrate

treatnent systemto manufacture magnetic hard disks
woamwa7sdsag, a |l oad station to feed cassettes 8CT/US2004/001155

substrates for processing from atnospheric conditions

into a vacuum environnment through vacuum |l oad | ocks in

5 cassettes, an unload station to feed coated nagnetic

i sks after. processing jnto cassettes and out of a
1 e BB PICRo A slegh i BenUAc BT AGRss Fad disks

C@ﬁ]E‘F@iH eric conditions; a lifter blade to lift
substrates individually fromcassette at said | oad
st at & doad gtatiando feed casssttes of sbkstrates $ott proaeésing from

tion where substrates are placed jnto di sk i
e Coffiod Ho iy enlir&iibent firdudh wagium load locks in
ca®yettesal position and carry substrates to and through

process stations; process stations to process said
subs@n anlead; statien tp teedicagied Magsetic Sliskstaften ppasassing into
V. ' ' ' ML fromstation to
oHEHER a8 IR sl Sl B GRIbHeh VDT B8 @

atsnasphens cpoaditionened in two | evel s, one above the
ot her rrier lift to raise and

. t Ieasﬁ. ong di sk .car| : .
| one? ]'ﬁ?&laégﬂ?i'grsé' F?r%ﬁsd'h@vldé'@@( froppcasselieaigaickipad;station
ard'h #8nsrat guEétfé"téQ‘Pé fﬁé’tssttﬁt'i‘eﬁ:\ﬁlﬂéfegé'l]ﬁtfﬁra%@s LFEPRRe bnto a
di sk a c y Trom

_ carriers terally and vertica
digk ¢é8uissi ng station to processing station and to return

sai d;dji sk _.carri to.sal d _unl oad statjon whereat the

o o1k BhrietS b6 bl s b B SRER RS ST o EaFY lsphgGates
totquoﬂha@@%ﬁ bmdéisglgtétr@n@p unl oad cassette for transfer

out of the vacuum environnment to atnospheric

cond?POr8sS StaliPpa ¢ PErrashlsaitts pdrates i $gid 2lisk carriers;
transt [ ' L oad.: 1 ocks, ..
L 09 78l TR S T UKL AL P98 i o
progeammed interwalsch a disk carrier in a process station
is continuousl rio%/.ed vvhi.{.e bej ng processed in said
st at?adﬁi _pr%ff?s?ﬁé stations positioned In two levels, one above the other,
at least one disk carrier lift to raise and lower disk carriers from one level
to a second level; and
said transport system configured to transport disk carriers laterally and
vertically from processing station to processing station and to return said disk
carriers to said unload station whereat the disk is moved from the disk carrier to a
lifter blade to place the disk in an unload cassette for transfer out of the vacuum
environment to atmospheric conditions through an unload aperture by

transferring said cassette through vacuum load locks.
13. A substrate treatment system in accordance with claim 12 in which a disk

carrier in a process station is continuously moved while being processed in said

station.
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WD 2004/ 072959 PCT/ US2004/ 001155 14. A substrate
treatnment systemin accordance with claim 12 in which
WOnRen4m7295a0r e process stations are internally eonwseiogdo11ss
as to enable a disk on a disk carrier placed within
any such station to be processed in accordance with
14.he Apubsisiecsegtrrartt isyst&nvﬂmaddmrmdé witliclams1 X iprwiaich one or

peri od of tI!TE substantl [y equ to 5 the tine of
i PSR S AT A6 el b eI BEbaas aenale Bk on 2 disk
carYiel fé‘c%d Qﬁ@uﬁ %ﬁg Sﬂeﬁg?étloﬁftoW%Eé%%oofnoé&%?dance with the

st at ons. bstrate treatnment system
pmaa$@:pna|ctlcemgmthtn saldzsltatlomss‘ksa p@dnpmfstm@smﬁbtanmlkytequal to
cassettes. substrates

tr it Bf BRERREG th Y REE b Eses SR TRRI R R times the

nGRBELEF darIRRtdE priceks stdtemsan unl oad position out of
the system and I nto atnospheric conditions; a lifter

blade to |ift substrates out of a cassette in said

16 25580 i SRS PHATLERATD gl Rl

cdhﬁkmngrrlers to hold substrates in a vertlca
posi ti ocesslng

t t
st at ?8&72 aB”’r‘%’gar £ Su §F %tﬁéteﬁ ﬁ’ﬂﬁgg’@ Ct‘qr;g{ltggtsdﬁto a
Iﬁﬁ's@atﬁ@%d‘@é&%"tt%s & c?ora?ébsﬁt%pheﬁé’ BiskEMricPh Eﬂ‘iﬁwléjéosﬁosmon out

carriers fromstation to station in sequence a
ofﬂhe@yatammandmmteratmosphem aoddttt&ns;ar rier lift to raise

di sk t [ .

ct a7 SREF 41588 QIR T BsiralsBious oY Broabbell RESERAPRS station and
tragefer PlistenRss tda %tﬂtdnqmeﬂéeéd!ﬁtlﬁtéé éﬂeﬁﬂﬁgedl thtb Wik carriers:

| evel s, one above the other, and said transport

Syst Gk cRHIRIS & PPidgsUbsiiaten Bie weifieakpasiicn BRARRYY SLbsirates
rﬂfﬁaﬁl Fﬂgcééﬁﬁgg%t@% pr ocessi ng st ation and
ve y I'n |

cal sk carrier lift from 25 one
| eveprocessihe stathess. to MBocesspsubetatasngn syt disk holders;

accor dance m 15 cluding a station to
charpioasae sy AMsyS e ot Han s evanp Haren i
Séd’]}éﬁg@@ pPSafTE® intarvedd:r i er that has been used
hin the Systemwhile coatings were deposited onto

d| s k@ disgcaigen [ifhtoomissadligk carrigre frormh e digst leegldfpyecansing

S R N o

ysStem T A accor
car rsaid prscessing stations being positioned in two levels, one above the

other, and said transport system transferring said disk carriers laterally from
processing station to processing station and vertically in said disk carrier lift from

one level to the other.

16. A processing system in accordance with claim 15 including a station to
change disk carriers by substituting a clean carrier into the system for a carrier
that has been used within the system while coatings were deposited onto disks

moving on said carrier though said system.
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opened and a disk is then placed between jaws of the

disk carrier and the jaws close upon the disk to
wgnresp7ed3e di sk in the disk carrier to carry thReTaissdo4/001155

t hrough processing stations. 5 18. A processing

station in accordance with claim 17 in which the disk
17145 praessingfsystars & dctortianee withddairmie inswhithdiheidisk carrier is

carrier wth. a.trans { ' t .

RS i A0 Bk TRS0BEA B P SRR oo

s oﬁééqgiﬁ‘l M3 YR tehrdsp the eligkdiartne didkt darfibatodrry the disk
Ich said disk carriers each carry nore than a

dhrayigh plioskssing sfat@insk carrier to grasp di sks and
carry them through vacuum processing stations in
whi ch an adjustable extension is fitted internally to

18t A@rocussingf statibidlin dccardancewithalgier 1 tn whizhehefdigaisdnoved
carrier wth disks of,di_f%erent sj,zes. 21. A .
oremess] itrdnasisiropaid diskcakiSrarlly ALADFPHE TagRhan™ that
firdd&dr i & bﬁ@%‘&ih@ﬂ@di@ﬁ it 9 cBhtrANSPdifig.di Sk

g chanber ¢ b

processin nprising a turbo nolecular punp
ext endi ng above the chanber to punp a vacuumin said

20 chanber, an openi t j f. i .
19/ RSB i B e RN E B drip Sich GARTIEE oaffers

| SRUPEARNMGIE Y9arPl siffle idher si de of the chanber to

i solate " the chanber Trom ot her chanbers during

processing within said chanber, nagnetic neans at the

Zoggzﬁslgé%rf’lgi & 5{%1%%1:%}(& an?éélir?'ﬂgéérﬁ éﬁ@ﬁlg%@%@ﬁf broeEséing

rler and out o er, process
sstatiors irp@hichi amadijustabldextension iafitte Intbercllyalthes jayds of said

sai d chanber_to enabl e processj.ng. of th sides of a
cPaiier BuBeTIbHSROROL PR Cedicl WHRHIsEr of AHPraNeTiass ar
chanber positioned beneath said chanber with the

vacuum punp ext endi ng downwardly from said | ower
2 chanbprocessingreisimbardor g slisk maobteskiring stemditieditalbs n

o BB e bR FRR e i ing o oo
mbRRAlar Bufith SXieAdingl d1bv8ahe tashtier t&PBump a vacuum in said
chamber, an opening at one side of said chamber to be positioned attached to an
adjacent chamber, an isolation valve on the other side of the chamber to isolate
the chamber from other chambers during processing within said chamber,
magnetic means at the base of said chamber to assist in the transport of a disk
carrier into and out of said chamber, process sources positioned on the front and
back walls of said chamber to enable processing of bath sides of a disk
positioned within said chamber, and a similar chamber positioned beneath said
chamber with the vacuum pump extending downwardly from said lower chamber
to enable actively processing another disk in a disk carrier in said lower chamber
during processing or fransport of a disk carrier in said upper disk processing

chamber.

23



