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12 July 2006 WD 2004/ 072959 PCT/ US2004/ 001155 DI SK 12 July 2006
COATI NG SYSTEM FI ELD OF THE I NVENTION 5 This invention
relates to a system and processes for handling and
processing thin substrates such as substrates used in
YERPH0REYnet i ¢ di sks. More particul arly, tRET/TUS2004/001155
invention relates to an inproved system for processing
substrates, includin n both sides, in
several processing s g#sméﬁérﬁg various coating
techni ques. 10 BACKGR(IJND OF THE | NVENTI ON As was
descri bed by a disk manufacturer in the N Y. Tines,
July 1, 2002, "The plastic tray they sell you to
carry your drive hopﬂzun;oamgnwsgrrm mar gi n
produ:ﬁ,l. tha%n ern conputer hard di sk. Yet we
demand "SHBYEHPR r@*"“éﬁ? t?@ Ve ard grocesess s bardinggndi n

tppeasssmgvininl slibeBates €QBM LS KulsraiE @dedCiRinfakidd indignetic disks.
invention is directed to | nproving manufacture of such

derPartsuliniie ipyrntiopralaiasdn agrimprqyseisysiesnios Pippsoing

t
5§ﬂlgsitgé\t§§ Snéi[]é’u ng @i rhﬁia%f?ﬁédlg gg :BIQEL s gg%":?np ﬁ%{;rrﬁ?alt ;ﬁ 8&%%‘@ stations

p?ﬂddﬁmg Kﬂf@é‘éﬁoﬁtﬂ’%ﬁmlﬁ%@mre di sks today. This
equi pnent is available from 20 Intevac, Inc. of Santa
Clara, CA and is marketed as the MPD .250. The
equi prrent i ncl uRACKGRGUNBIQRMTHE INVENTEONe and out put
| oad I I

pl urali ty es%ng%&eégh% lﬂﬁgmﬁo%g%?ﬂ?ﬁ% NN are ?Sagﬂiya} 8002
t -lﬁbe pipstietray thaysisdvoudo aandy yowatrive homqasadﬂglmrrggoss margin

?t il Pihaife rﬁcgﬁﬁn @@ﬁaﬁt@ﬁhéfdodﬁli h\?et%fyé B%g]aﬁc? 19 S disk

_ for use n conpute
armbmda:aa inock tedinology tiotadkay's deorlel a:apemamrhpief( colnpuldrRhb OThis

TG Ra Bleiea BIRBIR I mafualyfa hhsich e EPetnEts o
ﬁﬂﬁaw h[ghﬁgltecb{aologyl oAsisndikled frlsde ’lmzj hefﬂgbizrwlgé\lcbﬂ ;dokadh,

Cor poli TP 120 5031 5808 At Eoforti e bt in
mnntarnﬂ;a%e@iﬁﬂtr%ﬂét&ur@cﬂﬂ(r&gctjﬁl e’{‘ Eﬁfs gﬁﬂgg?wo %(é\ﬁaﬂﬁéle Fr®m
338 T Tt of Bt 8Py A bR Gk a5 Lo M 25803 v

e AR dRE H WSRAAADRE LhbrafYs bﬁ@baff@ut Idag- |oéR§t ents
6 251 232 131. These

ﬁaﬁé o livi %’:&f Gipac gt@gé%gﬁ PR 8 PhPEgersing stfipas. Disks

@té@dQﬁW tAe RYsteRf @ArRPSRed 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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One fault with these prior art systens is that they 12 July 2006
occupy a rather large footprint. Sone are excessively

| ong. X hers cover a generally rectangular 5 area and

this generally is an entire room Since these units

M 2004@7295ranuf act ure of di sks are typically @E&UALS4001155

in clean roons oversized units conpel excessively

ECh 85 S ERETR K 0Bt BT R oG8 4l e REEBA. these

p:rer_nggreaﬁ@ Patents él@sallbﬁmgﬁatmaﬁﬁars)dlédbom Q%/ eéferancéhe

ori gl W t a ons exa

Such Klie. BT R Thedtict exkaamsgs Mt e LBy gther large

e btpriet. tS‘(ﬁNe ary &o@@ﬁ?&l? tbrig. QDtheREcdvePh gehBiafy | kéctangular
6,183,831 Bl and in

descrlg) . S. . Pat ent
Sse RN s poeetaiiols 20uTHEs ey, bsdBSeIotS foTlbe ey 1,
HUfadRt &@sksrﬁé tﬁﬁiba@\? opkkdied ﬁ%lék?ﬂ@%h‘fs' RBrHeL@iition

to create djanond |'ike coatings using plasnma en nced
comperpxeespiyely sized ansexitgmaln S¥RAnsive flagngoomst ent s 15

6 101 pRéentnGit RE3=188 %e@@ﬂe@egﬁé%iz%BE{hét% thd Bri Al 5pi'i‘la%ressed

stens there 1s a oW many proces
é Ras RagomecaeessaTy to suorlempal the ofignaksyistanes with piddainsy ,

%r%&él‘ﬁgles ¥ad @ﬂa] 248 ohidh Wi diordB N ricke &Elgstnt}ué}&se they

ding addition stations requires conside
e egneyed foim theetool uT yemindesritied hneUiSaEatmy 6186, 831tBand

W EI‘IE ﬁangnt%)%ﬁ%ét%w Qi R@t 9@/5§ ‘E,S %{? Mé\ing 2@@@ aépgthe[ n

statio ncrease
thaede dgy@héh@ depmtlmnfetasbmtorcaea!ehhﬁrdmd ike gatingslisiyg

Y . h
VR SRR S PHETLABLFLER A Wb ILBIIR. PRBs ..
& 1016373, ﬁtﬂ&s Bmmﬁga 6r8dB1substrate holder this
L R P
was suridtien Eetpdd' Aot e‘ﬁﬁdlcgsgly,l émthg%@gﬁﬁ? @r@ﬂmﬂi@aﬁ't@

e novi,ng an rev
&é’gsﬁﬁ?“s S A NG A ﬁOW%ﬁa&'QWﬁD Qe 5ﬂn%%9faak§d§¢%w

wihéie ettpmﬁemﬂama thé famrfa@niue@wutw tﬁe %xﬁélﬁéticm/lhﬁpﬁ 8ystém
| i.near ch| ne t he sa

PO R inoraasR 4P Fog/bb onp Herey: A thpsgesystems
&msme @txbs’tmﬂe h@ldéh @rmsnetél@ LSO éawethEQJuﬁgtrrate%Q aad

gwr s t hat gsteman TO uct’i on esto

Eofsriops sﬁggg B 1S U, #Hemeonies TRseBEHY of desliable
€ BB L BRI r e 5o B Ebbind Bos B HPlee

by space constraints of the facrlit

wtﬁwrddm%w@wwszm/ Bls0TERsimaY porsitEo do
bMGREheM thase E{l@:‘éﬁ\%rvﬁﬁleQH@ QIR isholiRG aRi 87 Blevents

I nvention is a s stemt
the deposition of very thin layers wh[ch 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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processes substrates in a vertical position on both 12 July 2006
sides sinultaneously with high throughput in a

structure with a conparatively small footprint. The 5

system has flexibility and permts the addition of
PYQBEE728Pat i ons. The system can be segnent ®ETAIS200KBER1155
substrate carriers can be limted to certain process

stati ons andthe qdq_ﬁ I-@ carriers are
used i n other at| ong ﬁ-s mv%ﬁ%en a

capabiThetpyefefreg rendcroda:nent wi thesprasshttihiention w@s\]‘rs@émshiﬂc

HepcRiRed SahosBles T 1asf el oo R Hp Bl SRS ianco SRy i

digi ndutsipet BLDstRIEB Wi Deaapandvely ainal fsotpritie The

SRS sPn e BRarr st birsase mitons. The

aypiaht tart besegheiited sotiharsubyiite Barribhe caY bé 8fited to certain
arch| t%gq ur e eaabl e both st at| C processing in which

tiogs @npdhen ghanggd sp th %im%bc%mré@g% beRfl drRiher

B)nb}/THﬂﬁ PEE Pt Bekkn McApHMlly bNSric WP R dTRY SRarkteristic
roceSS| n The architecture of this invention

re@g ge g sUbsiralds S84ISINgRIPEFSSAAWhithawP W Sounallyaiaposit onto
Qh@%@l@F bRd Ehén%%ﬁlﬁﬁtetsrﬂlﬁsé&lfgr@bfd&séﬁg 'é%h@@é"%ﬁe

addi tional processes to be perfornmed on"a substrate as
S¥RALFBYYe astang dlenelvPs systany may bagph meqtecbiuomxthg

%Vﬁemome%péﬁﬁlééqgtthe iRt %ﬁt e, i Isk e, that

permts replacin e substrate
[Rethitecivwse enaige batirstaiireproagssinginevhich theciubstratetie stationary

Wuﬂﬁ%ﬁ?oc%&@iﬁ na ﬁ%§s E)g Bﬂ)%ég&ﬁ%ﬂ{ whﬁﬁ :tlﬁé;‘&fo gYeeﬁﬁpg%f

dheng nrqcessnnes é he anchitectoes ofdblseﬂwarmoa ol ;rqnnnasr edeings

PR B S R R e Bt SRebie™

@ddidpgalamdéesgento b perivremeinin & sulsitatons taoahalbgynce is

Fefleniohss O R ERERY e S RN Reanib B bl ot epetner

hadificatiom pexmrls/\repfacmgnhé eubstrate holdet witth en® (e GBRisHBore

2 f an.
T G suntlale f YeBnr bk oBiebamions 265 adhied ncrose
elmersmdne!dm cbuiput Eg@um&thautl l&p@cﬁf@@n&&b@t@nh‘ﬂcﬂ“ﬂg@ﬁmﬁ These
I nventl on

3 12

30 $trs B Res and MaitcVemEhisch natisclsresinghe dossriions fhet
ﬁcalbw er that may be used to transfer disks along the
di fferent process nodules of this invention; Figure 4B
shows a front view of the disk transfer nmechanism and

Figure 4C i sBRIEF 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:

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

Figure 2is 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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view of the disk transfer nechanism 5 Figure 5A is at2July 2006
schemati ¢ of the support structure of a process

station and Figure 5B is a horizontal section through

the process station; Figure 6A is a schematic view of

a systemin which the novel nmulti- station small

footprint systemof this invention is conmbined with a

Ci I CWigure WA i%)ésétﬂi@mati%ﬂﬁbvffbﬂal HRkQ3riidr tRatsh b¥'u§% to
schematic of this sane unit Figure 7 A, and

trangfer q'ﬁﬁsﬁ@m&fh%ﬁ@fﬁﬁhﬁ'ﬁ’éﬁs oogglesaf this @wengora Flgure 4B
dg@gg@gﬁm@epﬂtﬂé@gk ﬁghgr&r %gﬁa@&ﬂ  ARd gfdéﬁ’é 98 id2¥Mde
Wigw @ﬁtheadlsmramfskmechammr di agranms showi ng anot her

I5 caidl er A a@é&%ﬁ%&ﬁ@%%@pﬁ%}éﬁ%&c@ﬁ%82@3’)&8&333 SHétion

andoSiyo@t 38 is d-horizant8l degtion foowrtatheprotemsi sigticef; a
carrier exchange nodule; Figures 10 A-DIllustrate a
carrier exchange sequence; Figure 11 is a schematic of

a pr ng&& 6 iatd Sothemdtic vievhef 8leystbarintwiich teStcvel M-
I a cycle of operation

ure 12 is a chart show n
%@fmfgﬂ%'&@&ﬂm wgnﬁéhﬁmﬂmuwmbweﬂ withe gircular
SR I at € IHPCPER B9 iSY SIRNidv® sehanitd &tﬁ!s%éh?e &mwher e

I'i ke el enents have the sane reference nunerals.

shovwlftgufeﬁu AR LD anHeE 2 ilysiradine ﬁrﬁasmghagrqm)eh@mngga
%ngrﬂeé‘ggthathﬁyﬁs'ﬁiﬁ% %ﬁ:ﬂgééoe ﬁ%ﬁ %ﬁ%rs travt:
I 'ncludes a p

cessing unit rocess
st at iFigwe 304, B2C, B4anddH are illmmmahiuedlsdirtr@smemgramum

TR M PR oy ot el R,

n-a crrcular
aariers ravelda miasildhg megnetio acatedsobstrdtes; 40. Processi ng

h L.ud | qadi t 42 30 f
 oaoFIre SR e Bov e it o arae kg anc

an urmiguads ng ADallidirkte 44ah@r oxbhaad suyuenbst rates from
The sSubstrates are

t he ste follo cessin
typi &yrg 14 d%?tSFEA?@%t‘ES?arﬁ’é‘Pﬁeﬁg siatigReYithea Ralder tardws or
digks; an@ki ng magnetic optical disks. The substrates and
ul timate disks include a 12 Jul % 2006 WD 2004/ 072959

8

PCT/ bip® 4209 2phsriahawing a spdaichgperatien slithersyates.
processing system nmay further include vacuum punps,
power supplies and a controller &not shown) .

Processing i s car RPRABED PESGRIPAIORer ent process .
oL Rl g L S RSP Thefd e
algipertmhava thé samraeierencef nufneralse As shdven ByREiges halse
s&‘é‘%ﬁﬁ’%cﬂxﬁgg %Sﬁci"ocessing 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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stations, |oading station 42 and unl oadi ng station 442 July 2006
whi ch are equi angul arly spaced. The process stations
may conprise a one or nore heating stations, sputter
stations, cooling stations, chem cal vapor deposition
HRIPHHI*ANd the |ike, as are enployed in t RETAFI004/491155
manuf acturing magneti c di sks. The 10 substrates are

r
SRR Jpeniied Tnt Ubiehs BcRSshd spfbinhal hheD iRk o,
aaouing rpumm p@ﬂenm@ph%amd acouinlleofnatishewa. each
stati
ot ati orosroneT e B e Bl Rt B SR el PO o 3
a@per ahicbnsayase the sameodrdiifferatia déperidimgnomiteiequirdraents of

S e o BB A T ele g
latioab Ibadmg stagioh 2R ramtleindadinestatiornd4, ditidh @l’e:ldmﬁanfgularly
i on suc

BRaved n T piapet ety RGPS FBe BErrs bepihsctiatons,

. shefteranationEheooliny REdtioAs &:H@&ﬂ@&i lvaﬁorsdé‘f)bglﬁbﬂ QtatinRs HHE the?

gi ffer vacu m chanber O 4@ 92, an entrance
B 3P okd RSB 1 e LG na TAg eRs Hiskon TBS of
WbstAleSarspbl@sthiéldm thé Q0Bem!0S RAGINPMEEAD MK

substrates for processing enter buffer vacuum chanber

PErTEsFeN K teracesstalimsa pge alierarviinnapdifedhe saaeuum
Ghadtiebf BHe bheORatit. Oftk Lk afbhoidyr! a@@s&%’ I$EdFrocddd

this configuration, transfers substrates
Siationfiog thsupain yagur chrMbEEAUEIg Progessing mrahmnmmng

S8l RRtrinatith Wil &tk &b Héésoé?ﬁcfr%rhﬂdeché cél‘hpﬁtcrhgﬁ

fromdi sk 25 gripper or disk ter 70 in unloa
st at i $¥ithimmel egyy@rchemignd0 tsrpsre pesitiortesralpiunaity of

S S AL B B L ST
stetien shele that thevirgay be prisachistethesestestive prosest stations, The
%Upﬁpdtgﬁﬁﬁdl%i %st%Yr?ﬁ@ MRclUles 3G REP 4 anﬁ%l‘gé%r ch aload o

I nvent 1 on. I'Ses a nunber O pro
3mkigz, anﬂnaek@jccrrwlemn %h shiynjoadi lotk 26 asd en @xit am\vey@f 98.

t it on .t op. of se er of
EAREERS Rk 10 5 et 888 580uhe S Brvles B roéTls
ester baffemscuum shambec Ealttlmugm et Inck $Damdlexinfrémebupiet or
t rated ot mts.

Saby e EhaRb Lol Rk Gihiad ot SR8 B rip Foceadea s 12
&uhﬁgt@ﬂ@ﬁn ms?é%mﬂ%s floGTt445206 4009 bol&ibk bFigye! driliner
#@ pthgtg%)slf g& |t _consi rablgreducesth

? 5P dine SetiefiA i Yjodq ap D4 TRnFieEs pHasGAteR rora disk
gripidres mﬁepr@ﬁe@m@dm BiaKien 44 o bé’@s’éﬁé(ﬂ)gc BOb&R4E @

reagter n . of process erations on substrates

S8 ST E0 i ooREbE Brasthibi T e rormemiced et No.
BooBpA0Nivhiches HardBy MeshsIraelt 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



5 operations as may have been perfornmed in a prior art2July 2006
unit with a significantly |l|arger footprint. Further,

each process station is separately punped by an

attached vacuum punp such as a turbo-nol ecul ar or

HNQYUIHAP?as to create an independent at nosFREUE2004P01155
processes perfornmed at each station as will Dbe

ol G T e O Bl BRIt gooupies,
inyatystemspn troepormeagt ar}dsetmhlesmord pmbem steltiond, rit ﬂmchfomahe
tations i s

;
DRI 2 Shetb e o Brickha BpdRlifs b SHBSkias Rassnor
Itlﬁredgﬁi the s)ssireor inde much Isméliesfoﬁaﬁﬁmt the SoA%SBlirhBeradf

rates is fed to ad/ unl oad apertu
BHETAUR0S 55 Y e e et BneE A BRor it Wb b Bisimiizanty
l2rg& fabipgiatl Blirdidrosa Ssdtatonds sep&atehppiipsd by @Hr €
4Ag m)veﬁ}gl into tt:e Icggﬁfgwgoad ch nbgr 12)gpmhgre5jé

ﬁ“aﬂlefﬂle‘facuH’é'bﬂﬁ%fﬂP SHEN 8% A tWROTRPIBRIRISPIREYO-BRNpRsde gregte
i ihdeertiskt ﬁﬁfo%b]@éretf&%ro&%eﬁ Romhéd Q&’éﬁbh@i‘ﬁlon as WI||

processiqqg its inner hole. The Lavvs of
dediusirg %ﬂdyd‘ﬁ?@s?ﬁ dhcpertien with stibreayeptiions
subst RRIRrinGn&R ‘i@\t rd Q%ﬁ Beytigh %c%%éh? %zstgﬁfe* i illustrated.

transferred to a t lade simlar

defast theainakermf ﬁtﬂtloaa‘» pouzlﬁ beanerermidess; than is nurbguibel.

' t.
SPfiohs ofs ReAfid S TOR12S P 148 AV RIER| Heiiel F5 2B
fcaesatichnf subsivates iscfed dntpithe loagluathad apgdiure 126 eTheheassatie

Lﬂl%@gls'arbry‘fPQtrh' Wsttion o%ﬁ!ﬁlo%ﬂ{’%&ﬁ:ﬁf de‘}PrA di ﬁlﬁaﬁﬁexm

raises It
t{seenSifare 4chavessinia the desdéurdoad teanolharki 20rvdmare ladrdnisfar

- g sA0ShERa e i RS AN kSTl Gl 605

draroug e the(meeessimgueyels) Ay its Tivesr djuomk Tregiews ef thehdisk carvies

Pl BBl Bhe Rop BREs b bER 6 Pphueian it Rl

and trdansfecneti)to adljﬁaﬂmu sitnlaistodhé one déddribedins [wivbatiimt e

andcrr e ndt ans

EPheBRh Wb AR, TR BEBos ey MRes i shbsitere B fis into

Bh?ssaget elE thk%n@lﬁ‘ﬁdlﬂﬁl@au @Eaﬁ.lo?ﬁ zsmmfram?é doesided G fift
a di.sk carrier nt o adj acen rocessin

Bl agpin T Megripsdih dus Bidrgrhiing fisc poete 5p g o the

%Héé‘dtt@@ﬂ ralkes ﬁtl lﬁﬂé tﬁ@ldaldﬁﬁhaﬁ‘ib\éﬁ ﬁﬁran%férh#&h@ﬁllsﬁﬁﬁéﬁsfers

sta the disk is carried thro

éﬂ?fd‘is't?*‘f B 3 the éﬂﬁ&@@sﬁﬂwgtrw&raﬂt tp e disk éalslﬁbg’gﬁ'@tléwéﬁ 34

tahe 18 sloseas g g Cg_rthé fiaN & thBdR Qifefsde F@alrémzpoﬁné/@sk
2004/ 072959 / US2004/ 001155 processi ng nber to,

ERBIoh e PRIt i (s stiatainia 0o
%u@h%c&ﬁ% Shd Sp&UEh bﬂﬁ‘éc 'étal?cg'k ﬁ#e%ﬂ?%&%c%rﬁ]to stHiGn

mbi ned unit is then omer
apam dhespesirate and paeies tharonrw as iammrtmg tismsfer indo 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 additionai

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

6
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station 113. Along the way the disk is processed in 12 July 2006
accordance wwth the 5 needs and desires of the

manufacturing facility. For exanple, since substrates
entering the systemare in a sense water |ogged when
MhAHERPg the process to which the di sk wPCI/USZ004/001155
exposed, the elevator chanber may include a cold

PG SheBel i Bl SiRo Mo Shres Al e @iroy 10T

f11QtSWhaé aﬂie: esmBidadd ugh’.l t@ntb@s Slegdtomay. thEhé‘b BehBhel Unjt i ISd then
onti e llSsS reconal tionin r (0] elng carrie
TRPS/EAHS BistiEyRE RYPEaIbS MR THERER EomSion Kb askdo

Restichi 1IBe AAlasy mgy BN ;awoc!églséafwnté&ord%es QAR é

statloné They however, be | ocated at the en
teeds gy @@ﬁ'\"eﬁ ‘Pf tf‘ﬁ ganEachnte Tapilly e Fonexapelieesineaqui r es

aubsia8s BRIEPAE 1R s\fstdth 8¢ algeﬂs%rwé’cgi"féggé@mgﬁ 'c‘éﬁsnd?nng

processes, the controls nmay be posit i n separa

dh4p Proess torwaick yi disk wdll e @gmﬁﬁ:etbe @iﬁ‘l’aﬂmohembbymay
SRIEALS ol 131D, SR &L %atal,,ﬁ_&ﬂg& Hiidtor 6 Aol de
own I n ur

Sy stem 1 as S
én@ahurq/fr@m ﬂn?- gisk@ngAhe ﬁmuwmgyst@ﬂaﬂt e ﬂISVSta’Ebon 101 the

RIhaY 5O 13D 0 P oo Pkt B B Pl

Zlcroughoa@tlrrmabaesmg performed at the other end, for

wout o uef SHAERE 192 R hiebta e Sfovhaetle AL KB e
IFll‘ngﬁSean statioas pdsey nay repyusi, the Id)dlaeedl abitiesdndt ioptheon

SUReif e Fistfios Wtele et <38 pdBieRtinine of par o

sfm!aiovmn Ilﬁansrﬁmpmem the m&r@&dnwl Be pysitienad if sépﬁhte
di.sk or 25 trate in place noves
ERDILR o e, PederiR Eriafimgd Hna (LR s bigaicn & o opaice
Btailodl'iSB o trenieftawi dgsentl1LB8:s f5een i r@j?m@ ﬂ&ut\#hb%
er mechani sm

open n gase tothetrans

TR AR pAn AL R StBior S eRaRTisRd 15 lrgglngpad

tstmnoat it mawm mc@écﬁwfcﬂo&d 8libsiatSHiRFPRB DLW with the
Féagsse %T mechani smtransfers the disk to the

Praraties ped ghire i &g 105 examples adigaentiie station
ags ug@dndad éi@tldlﬂ@gulattétfb% &M %e%a%ﬂsh@ bR thﬂ?éhoWnaiHe

sed i.n connection wth qg# , where the disk

FERER &dn PROSTIPREPPEEEE e dea aiépn %ﬁ@é‘ﬂ@l@g Slﬂelz'fhnmwl be
%Q&ﬁn %r@@%frlg)ﬁg%b? SHﬁ@ﬁ gp 2R il Iﬁoﬁe the Ioad

| ustrates a Sy stem 1 st atl ons.
ﬁt?élon #ﬂh@ﬂﬁ@%r’f@run&addhﬁ avstemu | Andisragiier With di digk or

| %Q&Hi’e{t@% ﬂ)lﬁéec'm%(l@§ 5‘31% oa&P@rLJn%éFe%lféH &%é&%{lﬁ%

production of the tinish system o
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 fo 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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nore stations nmay not be required or the substrates, 12 July 2006

in such a case, can be 5 directed and controlled to

nove only through a |imted group of active process
stations or less than all the process stations can be
Syera49739al . Alternatively, a smaller systeRCEAN209H001155
used. Such a system could for exanple include |ess

proce t; I I 0

0t ackopHis 2iMfates d olsferd 128 T clafikss i r e
vmuimtummbemaamdlahma@natlcedlsbmcanresdaa‘su rgocestsesbe A 10
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nmechani smto transfer_disks

%ﬂtcfe'tyi?é‘ %s?l?traé wa%ﬁune ﬁ‘éamB%‘oa”& havieghoircaiag copfiguraiict. o

Weplsht t04uchb stidetufd BRhataf shMlePtheldRtiHG h%@fa%ftlﬁbf% tie
In Figure 4C there is shown anot her view of

ﬁ%"dh%?‘%ﬂﬂ YrHtSHD dif By siamn wf tis we@weq%wen.ahlez@dltlonai or
G@mﬁ@bésyés% LB pfehsm@éosih rﬁéﬁﬁ%ﬁfagﬁ@ﬁ’c 4i8Rs A’ mﬂﬂéﬂm nt

he di sk' on the carrier carrier 136
Qﬁiéjiﬂh‘?“ﬁ RIE & fqoa?m’f nTEis §(l be further gissuesss lﬁ@aum@tlom 36th
aldyowal ve 144 and isol ation val ve driver 145
oFﬁo@rrate to cl ose and open opening 129 of the chanber
135. Wmkiggiens isrshownissingle m@@assurmmﬁe i1 3% end irmkigdiesdA, a

‘Hﬁg:(r daﬁtL er?f¥d ib ﬂiugtrét@d Wiiﬂcﬁesulﬁtlla%1 1 rlb iqure 4E 48 there

roughout its travels ased
p& sh@ws thegneehanisen (oelransier beFI@de’@thﬁ gmrieaabibeéoawstahon

g ?%ftlﬁgsigpﬁﬂ@bﬁtrefttﬁ?&s?Eéﬂi%r'épﬁlean§c!(adb¥at'i nS Ih&nqe)l.i;e 4C |

ol'e"and a grip nd a 7 At
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i | | usﬂzﬁt@nerrﬂ?ﬂ rglﬁhew-ﬂtm ansitléﬁ:m Eiguderﬁ iﬁl;:gddi&s%(ﬁfl[e
t t er
3387 dich Van 1R B e BV S o & B3RS hnd
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33k e By ot 5l 7 Pl e oK PR NEpU vl s

mléﬁw&l;‘fggow?h Umﬁ‘éi"éoiﬁm*?a? %rob%fsshﬁ@)é?@r?@@rs 8
ranster statlagn Yy
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%ﬁﬁbé’d o?tuniogdlng 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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cassette hol der through the unload door 208. A 12 July 2006

cassette of disks 202 is shown in position at the

| oad section of this subsystem The cassette holder 5
rides on wheels 206 that transport the cassette hol der
W W0HERIPI on to place substrates into posi PCDiISI004/492155
lifted out of cassette holder 202, upwardly through
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Rtehuid] Shfebiand QRS Shortln} B0 BRI SionlRa: 13k
lifter takéeea eulgﬁtmfp frbh'_ethe mlntmﬁd @dgeangf%d\.{eﬁ cﬁaub&hroalgg the
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B Fn3ioat P ARG 1N EReB YR efssetimirees T Seeldees
gemtnas Paarﬂnesmﬂaﬁthhnwngds drnthtdigh dmamg 432 | a}/vs of a
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pOSi t‘ggH %trae.{%ﬁd‘“?‘f?é '6@'085 ZQ%&'F"\%@V 'r”raelﬁ%%émt@@"e
makalfsf?mtoﬁtemw At Khatpotit 8 pickagh Fmaspo h’ﬂrﬁ/eg |o§dWér@ly and
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dobairde 5 @ﬁpmasﬁ@wnsér@d iflodhé BerkBr sédlioh I thad Wk StePand
g@sk carghe[ 136 shown in side view. In this view

rQRESPLhG ginef sea%%af the spibrdrats serdpbhele oF ppanisgcihegrm
238 trembles/hRW to Tﬁ@pwﬁiﬁi ShodlrBin Y88 & [gleﬁ’e Wh@FbSEQEﬁlafe'%ea

di sk carrier throu% out the system carriers
Biechaia® 31 1oMhish Bt érsowﬁb@iawsbofpﬁ @b‘éléé‘@m@héfr?@eils‘bgaraer
bitite : 0
ase of enaigéémﬁhea azéﬁﬁn%é%ﬁé@%%%mt%@&% tﬁé d%ggréa%
Heoririowp 99, @@mr@sacﬂumslft@bM%rVat M@mgmthgtvauctampr@cesses
bPﬂ:\@te‘ag p%brﬁhe base of each disk carrier 216. Each
di sk "

Figure 4C is a side view of this disk load/ unioad 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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el ements for operation wth the magnetic drive system
212. The wheels for this systemare driven by an
ordinary notor utilizing a rotary vacuum feed through
B 200569958 ay be 5 replaced by a |inear notor PCTHE2084/601155
carriers are noved by way of a soft rmgnetlc
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$f ppening ang elesing the jave efdhe silkstiate u@,ldent hen by the di sk

carri efrcl 38 thd §l?dsftra fs%ﬁﬁ?gﬁ@btﬁ%’%ﬁa 'ﬁ'ﬂs shldghuLe of

a typical process c anber processi ng
GHaeiad torke disk cpuier dBAeadipemiys thermro@sinhaf stbsikates of
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dep osihe s9Bient. OA RORI thd D Dacify bgﬁ‘? MiddtruhRSrisich @By Bach
R{ﬂ% g the substrate being coa or processed.” 10 12

66 9irpeng 442930 Pwansmwmmms gor 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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O her processing devices nmay al so be positioned at 12 July 2006
t hese openings as to becone chanber walls encl osing

the processing chanber. At the openings at the base

there are positioned the wheels and | ower section of
MHR2W#8R9¥arrier, a seal to close off openi RGI/USAWY4/001155

drive notors 163 for the transport. 5 Figure 5B

QBT dias e Blati HdslRnd Bl SrShBOR At 16
:ﬂauomermamheoweﬁ@endldﬁng theynbesssing dHatnihanptie cﬁrre&hﬂ‘lgs at
ur.e | i sol a

f
T a8 SR hestionsiiae WREI bl Jowitissel ot ton dlsreairier,
loedetal mt cde?e'slﬂff opefihggand 8%ve mothoWe3 e thé trahéﬁo‘at chamber
again 0

ng chanbers or to afn el evat.or.

adj acBiure RRistrals A roRetShY sotiemgoning P?@Teﬂtﬁ Brplace.
valiwetophis bhews treetutidd hiefp 189 \nﬁthlzss;ﬁht@ coGeed hag the
chanbers are. isolated fromeach other., Referring now

fepunied e therchanehes flagg 138:shipaseen i Wisdiguelisdgalaiion vale:
CloT: [T TTa ol éhérﬁl%r%rn i Blde4 On TSt %H‘%ﬂn;@@ nhiy t

nmprise a lete proceSS|ng system or

|1I2§l§ﬂ"\°wlné°tf hﬁli%@ltﬁmb%ragamstmﬂﬂ@r phasalesys or o an elevator. An
GARRBA éﬁdn%r%lﬁd(h&’rﬁaqg hsgé aH |§Eﬂatféﬂ'Jaﬁ;e% tﬂé%edﬁtfé@ to

stacked process station ing to or fromsy
thig shambsiespihat Bigtghanbersiare isolatedrftinabigh other. he ar t

d
and | RS S HOUA T b Wb B
§Qm!ﬁﬂt¢€ét9 Dyirewan systead 14 pr Zibles‘,seﬂanmdbamrma}esompnse a

PRAPREC Rceksify sydtBi Mnd i ahtd g SR G
gapabilities to lekisting er@dammits by protiding steeked pockss etaﬂé"dires e
149
SARRE) A90) g s S A USRS A
thd diestrpiedrin Elgmeé;s |Im@1|3:mamuw siraular portianst47atued prodess
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ure 6B. A vacuum exi sts for eac
65%%{@% E dlidhdnresymner RFoCesRing EF%BH%@ aé%”é'ﬁwalﬁéi bw
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at shown I n uly
ol ber. S|m|lar 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 [ike that shown in Figure 1, the
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carrier of section 146 will transfer disks into the

substrate handling systemof Figure 1 or to disk

gripper 70 at | oading station 42 to thereafter be fed

IR 04PY>¥Phr ough the system Figure 7 A-E i PCI/USR04/0(1155
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dgUry is beThg Idlded IMs tedislasdigh i fhd Rab StdRnngaiemdi ed to
exit and Iﬁhg%ém separated from.its disk carrier.
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%nqﬁe |(ower fayer 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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is on the elevator and ready to nove up to the entry
station now occupied by disk 3. The di sks nove over
and down followng the route illustrated in the
Y@060R9Pi gures and di sk 20 noves out of t h@CINSLWHNOLLSS
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rocess stations.
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sputtering techniques with a 30 chromum| ay
foriedRe v t he deposition of a cobalt all oy foI | owed
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determ ned by the user in accor anc process
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based on creat |ng
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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13 12 July 2006 WD 2004/ 072959 PCT/ US2004/ 001155 12 July 2006
coating using, for exanple, a plasma enhanced chem ca

vapor deposition to deposit carbon, as for exanple is

di scl osed and di scussed in U S. 6,368,678 Bl. Thus in
AVEI8/ERAIPN whi ch chrom um cobalt and car boRCEU82084/001155
deposited on the sane substrate, there results a

bui | d-up of unwan terla 0 he 5 carrier i
SaANgUHIng, Jor exa %@ l?ﬂsrB%EH Ce{‘}tfé‘eﬁ’r'%adé@g%@ePPﬁit'Q” i

b &dif catb i tas fHOExAMGpI& isisdibsid ardodiBM Rsed gr@élsemevs

created if the deposited materials on the carr
Blakidusin aéuﬁhengmawy%%amm Goratt @ad cathan afg EMSPO%'F%'
BRMhe Qﬁﬁ@%hbét?ﬁe ORER rbgﬁtaoﬁb&ﬂo@ué ¥f ﬁrﬂﬁérﬁgd di9hE the
dlsrupte or p0|sone as to make the en uct not
gawient g sarmpgatier oiseddn speh @hme\mr@w%eﬁeghlw itself might
Hﬁpgélsg%&é%p %%weD%r R G¥6RM & '&Féat?ﬂ g%&a&ﬁ&%& MdtShdlg
tem of t i nvention | nc es stations
smrtla@ e@‘ncaﬂalge @odingomeebsequeirptesstsiense thab the revbe

GPARMES, bitothe bR R PR k i Bl o Polched gt o

makestm aﬂégr@mhnatrde@znd@@endfodubbccmmtemtg\ume)tfie} A-D

' a e th
prdtbd Bt 16 Bl 1RO p R A B the ek
imventien th[ﬁldeé' istatioche ainategicaliyegpositionet do befmiemel azirder 1o Ibies
duI e and or .al ternat, vel aut ona
SN wbet SRl bl la hEeRiE S sunstrate
d:zﬂ@arplﬁet E!‘l’lglﬁe%itlustmﬁDﬁEuohfam@&&anée modalerarey Flgme 10 A-D
ess stations, or set nu X ur es
HRFFER o el BBt tpoltels Syl A RApEamer 155 s
ejdediiftd Qlﬁks exdhablge afbdid 1361 Thaclbhe camier hRly ] eAdRDIRto
dul e Of rst con tloneds at | urities
S Bulss by Qs cp s B e B ey B isaly Ipoin o UM Pl P as
ptd@airmen |ﬁﬂdhﬁ§€y|§.@m toRREGAfRAS s2h AuPBet Hrusea ad:arrler in
substrate itself. The carrier exchan a?e nodul e may

prosess siationsar 8 sgt MO expRIUreR oL iIs de Eamﬁt"aé PECW@FS

s GndA)r dRPbSGRISA Bleah BaRfRr A\ RN exBRSde RBdUIE N
exanple it could be beyond the el evators as

first agqqoasl@ar@%wf@la rep@ilieghaye besr removaddisfegdheay bave
hd8Blddldi8foRSaHRf oA BodePentbidrifortidid AthedBaRlgS0 be

pl aced at the point of the swing armshown i n Figures
gubsirate ifpgls Ehe caitiar exchargs medbigdnay ke plficaq abthedinskof the

ffind &F%u% L&indt éﬁd bﬁat'mn‘fl‘?gnéé thaarui)é({ it aéeérﬁ@%b%nt Ror

a secon sect | on O I 0OCess at whe
examgleskead be beyend the@dﬁv@tors astllustraied in Eigusa BArwheire Ithe

SRS é}eeagﬁﬁ*eﬁt' 239 56%4r1d Bo. t/th%ét%ﬁ& Yish R ié‘éeﬁ %t*ﬂﬁe

fromt processes in sectl
paint of the swiinghammn pbtswm indfigares &sA-0, | This smmcdtm ity tivee

' ler L ransf rred t ervj
B dind b s Bohe atlE b MRRBH FoRE A bt anBia a6
seditaf @ thoprozess sharhbarmst lieatdvisn 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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carrier. In Figure 9 there is illustrated a vacuum 12 July 2006

punp 149 and an isolation 14 12 July 2006 WO

2004/ 072959 PCTI US2004/ 001155 val ve 144. These enabl e
the carrier exchange nodul e 156 to connect directly
W 2904472938y st em wi t hout causi ng corruption. BOTUS2004/001155
structure can be positioned as shown in Fi gure 8A at

156 ar, .1 or | so he i tioned epl ace dj, sk
dafue tans TheSt aamiie s catir fehansd odhla thd Bicomnseiligeny
b e $YREIR With6GNd=RRINgaddr@ption.| Budiph ls@w:mfe éehf-‘b@ ar rier .
i s not changed. The system shown in

©8pifiered FRSHVRRIR %wfﬁgf’/’eam into9 qréa%r»f ?'é% bs maﬁen@# to
‘Pép!&élﬂ?dlglk ééfrrleﬁboétrtﬁe bbbt the swwa@@af ateanwmﬁ& Bt vilierk

noves fromth in |ine GQUIanHt where it travels
icAntgmination vl fql!@w it hetgamriasiiy oef C&'ﬁng%d siomsystomghewa in

FRfirdbaKif coRYedRR lté éhem}gécgmrb@ @'ﬁefarrrd ﬁ‘Hftlflé itk

a cassette into |ch ace on entry
iaped fronetheidiskutaarierpunen e dlsk?mgve& fn@néiy% indine agpipmerte

q% |§\1He§e it B‘Q%[E '|r9 A %l%k%n‘??r tb ftlliee&rduiar'v?rs'icﬂ? ?4f]ﬂlﬂgl%q{18\6%’k
, Inthe nature

to a carrier as used
ofayabepliftedstaun thet disk camieesr ﬁmmra cdseeill ko whichubd diskes

BHERO Bl BRSPSk
¢hiosikiornat on alifténi isfthen hendgsl oce $c B wgrrien ashsed in themeaior art

h h
A2t B B e gRvRl SFRckiSios SR s RpTRE s PR A
$repsfeate bableioth Sikerfto daket the MUacE to ascatéettedorsts hand the
SR g 4R b A B o B B L
ishstenngti s eltusanstation #68isuch dDisrshowhan FRESE DeBn bé(‘hm\{ﬂb@i
r at a

di sk can be reins a clean,di sk carr

3t s 65Ry Piaehtels e ik woiahe Sa%ioT 37 i Fampletes 1B
eyl Biroays beda mobﬁdsantérssimfmna;@ m@ntth@a:sheyond
el evia\tor 128. The systemin Fi ﬁure programed to

SRIplateRte Vel Yo sRelian 44 2he toPPIEF spaioncidgy the

HRR danWeGainstAEd 1S a deatb@sk EATiEER REBLiIGM fke Mkt M Fl?ure
| oaded carrier 157. This is illustrated by the enpiy

Sarrier 157 in the 25 initial chanber. The enpty

carri pfrigQle! %cﬁm@:@éﬂ@‘lanﬁ@ ‘Hﬁt?cﬁu@é?ls@hoﬁvh% %l Hdsﬁi@n beyond
upward in el evator isSi1s shown in ure

FIEVEC 12Red Boisysiom indugurar’fds prRgrEveRarig ekipfloasi oREIes.
Wh%n%@ﬁ@w“c@ﬁfér?é {reby. TRB iBAR5n|d} 553 L& 1o RBIdRE the

exchanged as  shown in Fi %ure 10D th
skipre drﬁW@@ ‘i&TntTch!Q wdllustyaties by thewmpiy carrigndST ethaew

Rl BB e S AT Taicka's b oAb AR lRS
upyeectis elevatorri@bt Tdis ﬁusé\pwnem Gigurer §0B e e R there is
Hlustrated the exchange of carriers. The clean carrier 155 replaces the carrier
being exchanged 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. l

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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Referring nowto Figure 11, there is illustrated a 12 July 2006

di sk carrier which holds two disks at the sane tine.
This is achieved using a gripping 15 12 July 2006 WO
2004/ 072959 PCT/ US2004/ 007155 nmechani sm 161 t hat hol ds
W 281285 n position for processing in the WPATUG4/001155
process chanbers as the disk carrier noves through the

B0 Bl 1o £l S ENE HPpeL e RBRENG i rgouaote

processschandens s Meadisietartibemevey mrrhuyh thé spstentli Tis bésign
the 12 illustrates a cycle

arr
ot B SFiRubtintor B isleet Sinba 308 s4rhe el b | n
acguumea in E8tISpYEsLeiabtr REHIRT therd ﬁ@ﬁ%‘gﬁorﬁ@ﬂlsk in the
operation. One second is used for transport and 4.
PRI8ehre used for processing. These tines can

obvi ORdire B IMAKLRE Pelicisiat RMsbdBlewithAR8s
accor%cz Wlith 10 th tgs‘,:e time csonster aints. %@rgﬁ ng

diustiptacbindigiwe 2. riddueyde isrbasad opriotiseednda pef opg@tion. One
cfeRbRd |§ﬁ’§éﬂtfﬁﬁﬁ§ﬁsﬁ§ran'aqé“i s8RShdRRES ﬁ%éd‘ﬂ)r %{«f&%gﬁg Jhese

el ght hour uces in excess o
HENgS eAnspavigusly bﬁ)mned bt shietgn’ 38 is cpsesiblini ascotdance with

Hﬁ@@ﬁrﬁe?ﬁ@%ﬂéﬁﬂge%rﬁﬁb %medép%%sc' ?&ﬂlts %gﬁba’f&%n of

it shoul ood™t h1's “equi

r &) copiecashiksitatagarer haut adoparatinge noﬁml efghaplieday
%ré&u&%rtﬁ Féeégaéfa @!%'h hd REife Sks e;:r?‘érg{: rg[ﬂ and be

ont 1 nuously ove rou h a nu rocess
stati d’ﬁﬂ;ougm pioggssin®inebs |pn:g:es§' ktetions hés pvirbexs dieassby

ARl S o SRR

regivaniages esthisngspaait Fonexampjel adisk &an‘:ep hefyeser a process
r ocesses.

f f
l{%%gbtnlra%'s & a‘é&{twg{g {'53& % thrS?gr}h?; i"H H‘%Qr gt 5 TREPES SIPiRNSs s
stusing qnmcesemgr |Tm|g; ia kembs =133 fpb@s by ptcﬁﬁpgh@t Thig,hals\dh Or
|ons ned into a. sin
B ot G Rl ey ot A0siigs R 1oa e DRsRlads Hadn or
fmmetpreﬁaSSmgast@tidm@|t@g§h@tarﬁipreée§sf@b§ﬁblﬂe¥ raRbredfméin the
requi res _consi derabl e

single station that norpally
FEUBHRIRESSIRE. T Mt (A OMBIS, Of UG 29 0'F B56196S.
2oiiting @ bhﬂ‘@ é%@ﬁstﬁéi@ t@f@tﬁ%‘i&hﬂﬂ tvb BPidPd Bl dcks #1888 ohOLan
cl.e bout seconds, is can be either a very
iﬁo‘%{m $ P asnoledarasharacess ﬁiaﬁen g8 1o peifera) he desisedss
Qﬂlﬁi‘t@hh@ BSirfle ati®Ner ﬁﬁ@réquﬂlafe‘P& of® Eﬁg%@é‘tﬁﬁﬁhat normally
oper.ations and thus the ‘equipnment can progr amme

feRuitERaPAet movenent and Bultiale %@thmééantihwsame refultshe
aqsH, Wéa%etd%&as‘s’ﬂ&%mé Qghan%/ USSRy Q'cg(g %QBS

stations into a | ar ger ion as t ow the di sk
EarpPnds; thip cambe Bltm%fr?g‘éery ishor pstied ammmoﬂa tine 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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processes that may require two or three time the 12 July 2006
anount of tinme required for other operations or it

may be achi eved by sl ow ng down the cycle provided

t hose operations requiring less tinme are properly

YP 2948E@I%16 12 July 2006 WO 2004/ 072959 PCT/US2004/001155

PCT/ US2004/ 001155 Al t hough a preferred enbodi nent of

t hout S04 8 BrdTed SRRoRAREE bERHN inifon el PekP cBEtted

\eli lldl.lﬁrateﬂl &&geﬂlda'led.lmhdstémcthy thoise skilgd hretheadiethut Edrious

departin t he sc h entjon_as defined
<HBRoes A ihilaetins e ba fags Wiyl dermlides the scope of
2RO BRSPS BEfiHedIR @dasishies cairéMS 1. A subst rate
processing systemfor the processing of substrates
into 5 magnetic disks conprising: an entryway to feed
substrates in cassettes into the processing system
and into a vacuumenvironnent; a lifter to raise
substrates one by one fromsaid cassettes; processing
stations aligned adjacent with one another to process
10 substrates individually while substrates are

mai ntained in a vertical orientation; disk carriers
to carry substrates into processing stations and to
hold substrates in a vertical position as individua
substrates are processed and nove through said
processing stations and fromstation to station; a
transfer device to transfer substrates in position on
said |ifter into disk 15 carriers; transport paths
and drives to nove disk carriers from processing
station to processing station and to an unl oad zone,
sai d unl oad zone having a lifter to renove processed
di sks fromsaid disk carrier after disk processing and
to renove the processed di sks back to a cassette to
be transported out of said 20 system said processing
stations being positioned in a stacked rel ationship
wth at |east a second | ayer 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 |l ess than the footprint of
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25 two process stations positioned one follow ng the 12 July 2006

ot her lengthw se. 2. A substrate processing system for

t he manufacture of nmagnetic disks in accordance with
claiml in which said second | ayer of processing
FKA0EEIPs 30 positioned on top of said fir PCTIUSHEH/001155
of processing stations and in which the processes
practiced in said processing stations manufacture
magneti c hard disks 18 12 July 2006 , Nov 22 04 02:43p
Stanley 2 Cole 650 948 1468LRIMS~4! C1 ! a.fu3_ A :
substrate processing systemfor the m nufacture of

nMRgneRosubRiraeAdrotk sty sysfen@ccrr%éian_ﬁesyﬂq% br &liRtAek ihd
whi ch said second | ayer of processing stations is

ﬁ@ﬁqtiﬁﬁgés&?%ﬁ'”gf said first layer of processing
st at i @QRenfYal fo RRUGILERReP OERIERSs ink At rﬁgééslrfgi s}%:se%

processi ng stations manufacture magneto-opti cal
AndAnte FAqUATESHATGBEEEng system for the manufacture
of MRGIRLt & distlRibbate8 CRETLYBACTM bhidChaldiidk,
including a disk carrier exchange station positioned
al ongpradeesipastations elignes adjaneatiyith vak dinpthec esgiongss

- W - . ean. .. . .
SuBH A0S irfidhlt e B Rod Bl HERLIN i Lorice orgatafion
exposdigktcartiarata caynpsubstratesntoprosasisthgsyatiomsand. to Aold

2ssi NG t.em. f act f
SUBRLEE LB AR B 05, DSBS PloieSiband move
tihreugla shidqirotesaingl stalfors atidsfone statibeto statibm,om
CequoRyE S Brgh e gt SEEuieR 7 GO el Ba B RdiPE i cisk
foalrleosyi ng processing at said first level in an
e o S AR G Bk A RIh SR g tton o

PYGIERBIHG skitihi 2 to2nARtddd AMedsall uhfRIdFHoREhadhga lifter to
process seque at the jnitial |eve or processin

€ . . | f . g
5?1*601'%9%??%%?4;&&'5% papildizlseaTir affey dislpypreasingebio a
Germbve Ml frotessklafiskBdack (R ket LMY Sofhrdpehia H&T Wsa g
woul d have accepted and sequenced a new I ncom ng
@_N%tﬁ'.'“ﬂ. A substrate processing systemin accordance
W th - shigipfodhskihg WitioRs BRING (Hsitoned H 4 sRickE FIARERhip with at
stations is positioned at "a point in the process
despiia seeondleyenwimjocssstheadationg resitighedk sboya afifst vessies

£88 Qhdri . . . cari _
SReSHRD ietion3 sETRATS Fooitint 17 b BfodiRt sldfont Mguskhaly
et grieater éan e foelbynt fouoralplosesastatiek and less ithean thietfbotprint of
i ti . ' . f . . Qcessi ng
0P RIcp oA bttt dieolghinduR BRLF BhE s
accordance with claim5 in which the path of travel of
a disk carrier is into an elevator to raise the disk
carrier to the upper level and then from processing
2t at i Arsubsirate 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
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adj acent processing station in sequence on said upperi2July 2006
tevet—and from said upper level to the |ower |evel

Nov 22 04 EQ[L:%}NI NggPLAGESSi Bghd N said uppessd emel i4swan [ift. r.3
’ . . A’conbi nation processing sys emto nuf act uye
s r/z}t?ra

magnetlc hard di sks conpr|3| ng z g_‘ﬁ(,g?ft @/\55—

processi ng -stations to
vertical position w t
3. NRBWsAab \éfdc@@rn@?&g@eﬁi for tha @Ifﬂs’tk@ of g@goete sta@é@%Sng
tion ar éf%fr&% Matfdned@ ght
oS R B T e e
positieR@YDATORIOF 581 SSpayei] PIECASRIgEETR DR rd

practidéd B kaid W&éﬂﬁ@'&@tﬁﬁé@ﬁnﬁ&@@emwt&%ﬁ@i@&'@ C$I D: 650

4. 94§bt%ﬁ§§ B %eﬁﬁﬁ? 8 hridddt=sirelot mbighytic2046 nNov 22

| 20
accorgpnye ¥4 P @n gfargyJS§H§ dgs%ézameléﬁxc ar(nﬁ,?]s?aq{)ﬂn Péﬁtl%nleh a her 1
the ptR bf tefvelihoogssidrostssing sirorsov ek Ga&"% é%%‘ﬁ!ﬁsrb‘i'%ﬁ“l on

replace‘?neg {]g{ Rl AN fii)k' & e&tibyinatN @eén Hipbsdd teicadtingprocasses in
ar set of pr ocessi ng stations to pr ocess

Sa‘d%‘ﬁtﬁg’trat es with coating materials used in
5. nanuisteleprooegsingeEn for arangfasiies ofRgne iR iy
accoz‘ﬁgﬁﬁeﬂ\mﬁ Rlajrh @ irl WRESTHE hathlth Fhvad bEsdift @t seitbrnn sai d

proceéﬁlag ftgfllogdl h&g%ﬁn ;tan%gess%g%?attloﬁ [n s%%@é\n%é %h@ goﬁtaaﬁrét%%l to

Crrecu ssing stations
to thepsedortdevs! @Mmmproaﬁswﬁéwd f"ﬁ?’ﬁ\’.ﬁ!}ﬁ“i SEtRer | evel of

6. Shackadelremesifg Higtensinaictaaanctovit clain Afn wiich eid disk he
cam%ﬁ%l‘a%%et s%aqclon s po%ﬁgh&ﬁ ¢ tl’?é’]stgﬂ Qf:aeﬁl‘%bé%g sédﬁﬂi'@érhlttﬁe in:tlal

gnetic B it ag Jg%eca}’;\"ietr

evel i afonsa3ina AT Gioh 8o e $3ie S S AGH Bty

that K2k @Brh;ﬁl@t&d aydiesaindiciierwies wouldhavesavcepted and %Gélnwﬂéld avacuum
1. A substrate treatnent systemto

"ew'ﬁéoﬁ‘b'f'ga ?ure magnetic hard di sks. r| sin

7. sBaubiRteRIcGesERS BEtERINAsEOTHRCE 1] t Tpadn ‘F'%Ph Sﬁocggy ng
:} carr:efrﬁaﬁcfﬁaﬁédﬁlﬁtjﬂne tdl positiomeicht Ripoimsinitie proeess edinnce FlOwWiBSnent

proce(’sglg? g i@ V\Xtﬂ?’%gé Qi L’é&ﬁllf in &Boﬁ@loﬂ% cﬁél@&drﬁﬁﬂ tﬂa@ cirﬁed

nmagne sks rocess Lt o tes
po&soaddem@ceﬁ%@"@awﬂﬁ*? éﬁk??'? g‘ﬁ e RpP E’ESPP ALVE cﬁham oad
carridr @Rl dbositish@sipheitaee.condi tions; a lifter blade to

8. l ! f&b&rapetsgr&aetsglﬁ%gﬁ%rﬂ vl ﬁé{nui’a(cﬁﬁ@ Sﬁﬁﬁbﬁ@dlaﬁs igai d

accogqagqe, with dae rSén g{bﬁg {i}eé{agbofzrla%el b':?%g zélta carn?ersis II‘I?O %(é\}’a?otr

to raise the disk carrier to the upper level and then from processing statlon 1o

adjacent processing station in sequence on said upper level and from said upper
level to the lower level following processing in said upper level in an lift.
9. A combination processing system to manufacture magnetic hard disks
comprising:

a stacked set of processing stations to process substrates in a vertical
position with coating materials used in manufacturing magnetic hard disks, said
processing stations being positioned in a reasonably straight line with one layer of
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carrier; disk carriers to hold substrates in a 12 July 2006
vertrcalr posttiron and carry substrates to and through
Nov 22 04 RI2Q68SS SttabhD#15;z ppDEesS stati onssv P4 d€8s said P-4
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o bion SPHon ol e s 8 e P effmdsbreft ||
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a“dggg‘fgé’an?% ngtaf%sdl sks from an unl oad posjtion out of
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C agifidasbeHesdigiedaiter liio rane afid/arowwsraisi sairiags fenabiolresi o

a second level; and
said transport system configured to transport disk carriers laterally and

vertically from processing station to processing station and to said unload station

whereat the disk is moved into an unload cassette for fransfer out of the vacuum
environment to atmospheric conditions through an unload aperture by transferring

said cassette through a vacuum Joad lock.
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processing stations to process substrates on said di sk2July 2006
cafriers; a transport systemto nove disk carriers
fromstation to station in sequence at programred
intervals; a disk carrier Iift to raise disk carriers
froma first level of processing stations to a second
| evel of processing stations; ' said processing
stations bei ng positioned in two | evels, one above the
and sa rt systemtr [ ssai d

Nov 2Edf’ﬁk'”gcarﬂer 8533 a?lyqfronyprocess?ﬁ%;%kﬁ p?%n to "

. processi ng statton and vertlcally |n ﬁ#

5
l[ift fromone |evel to the ot roc \3
systemin accordance with clai g c@_l
49 Aapee.d 'trtéﬁtrrféﬁf §y’s@hﬁn Bicosddnes it Blaign an@&m d:sk

carrier 1nto r..t n
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gntion.di sks noving on said carrier though said system
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Plagsdwithipany Uik stifigktoths piRcassrdihacegrdeRcs ‘ﬂ“ft '1'?6 P{ﬁ%ﬁses
GRIclitRIwith@ SRS sl‘t?hohjél e dipshod dTtigeghbgisrdiebsasiuatto the T’nme of
stati ons 21 At e
Prees PR PRl e SR iy SRl
TFemerteS YRCBSFSEEIIXRF1126' DNI S: 2731340 CSI D: 650
940146 bshIBA LIRS nf §93%%) toOfkndthctlB: dagnetie 06 diby caaprBing
02: 444) I%t a%eg)é?ée@s & sﬁé&ra%é%roﬂn‘lﬁr?’lo @rr&Zondﬁions into a load

processing s I'on 1N accordance VVI claim.1l
statipn gyl qagsqtiesiol cpatsl raaangtiaipls TRAY YHUHFRS REFER A of oo

fat618 Sad thtd difriogphet adrelitiont;0 sai d disk carrier with a

tr an(sfp,ﬂ{?]; b[ggé:QQﬂ' sﬁﬂstntatb@tou{ 6f%rb%§§tte ﬂ $ia Bbé ktalioh A thhinBigr

ts central ﬁ‘%‘ d@ﬁ? rﬁgres& ng
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car r i ddkscarrieacio hoki supstratasan tvaical pesitingl anddiagk subsgateato

par ??rsﬁ%k‘;&%&&m sfor a disk rmnuf acturing system

“posi ti oned
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pr oc e¥eegne FlatE o E‘Eﬁ’ﬁ?ﬁslssp‘ﬂr@%o ”fgh c"rfﬁtk r""’"megléxt endi ng
f r om seardperhsysizen tot roovsuigl carneao‘mnmtaﬂvnéa slatieiampeiencant

W AHefinteARfs; S1 de of

a disk carrier lift to raise disk carriers from a first level of processing stations

to a second leve! of processing stations, '

said processing stations being positioned in two levels, one above the other,

and said transport systém transferring said disk carriers laterally from pracessing
station to processing station and vertically in said disk carrier lift from ane level to the
other;

15. A processing system in accordance with claim 14including a station to
change disk carriers by substituting a clean carrier into the system for a carrier that
has been used within the system white coatings were deposited onto disks moving
on said carrier though said system.

16. A processing system in accordance with claim 14 in which the disk carrier is
opened and a disk is then placed between jaws of the disk carrier and the jaws close
upon the disk to grasp the disk in the disk carrier to cany the disk through processing

stations.
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sai d chanber to be-positioned attached to an adjacent12 July 2006

chanmber, an 1solation valve on the other side of the
chanber to isolate the chanber from ot her chanbers
during processing within said chanber, nmagnetic neans
at the base of said chanber to assist in the
transport of a disk carrier into and out of said
chanber, process sources positioned on the front and

back walls of said c r to enable C i@ g0f .6

Nev 2f0th 925t dRs o tﬁ”g?%kgagggfti oned Withi%ﬁg g@@ %QZZ\&J, " __,
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s;aisyﬁa:mﬁcsdn the Blomtend baskgvaiaiotisaih aiarrfqeomanhlge yeeegsing of both
] ésroqag IHEE bosifiohred WtRin Sl RASHIMr, £add i} chimi¥dHpeStiched

cl ean sk carrier 1s substituted. for a coateg di sk
chaPRB Foif haIDR R B SHIHBHTR ARG BT 1 gpadle actively
prromesisy aptisdr alisk dndisk @ dusaid lowehambet diging hewsersingror
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processing system conprising an entry chanber for
substrates to enter the processing system 22 066 5-GO
PAGE A hiRe\iDmanufadit2y1P06dnktid hardSisRivbinpadiem St andar d

T :éEﬁng 7 '35%\445'5%{% %’éi% %E&%%ERAT%%& vablien 3%&4&43 34.foh'2ng saild subsérg‘ée to
: . [ ss).: 03- \

S Aot o S PRt B Cate af 5l gt shatmoer,
/Tu3@halsald shbgtiate agthdigxdarrier hoatirmst 4 tist mmimvb@hh&ﬁ ate finst
tiBR) HOGESSLIRG s8N ShiFhtedn Sdid icés%tng%a.aﬁé}p@sﬁh@gaad _
stations e&;t endi ng hoH zontal ly, each station of said
fﬁuggtfates%}d isk carrier hito a lift, _

changing the elevalion of said substrate and said disk carrier to a different level,

moving said substrate and said disk into at least a processing chamber at said new
level, moving said subsirate and disk catrier into a station and separating said disk
from said disk carrier, lowering said disk and removing said disk from the vacuum
environment.

21.  The method of claim 20 in which a clean disk carrier is substituted for a
coated disk carrier to avoid contamination of the disk in processing stations located
following the change in the path of travel of the disk.

22. A substrate processing system comprising

an entry chamber for substrates to enter the processing system;
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aligned with and adjacent to other processing station$2 July 2006

ol sald first set for processinyg substrates; a second
set of processing stations in a stacked relationship
to said first set of processing stations so that the
second set of processing stations is generally within
the footprint of said first set of processing
stations, ,said second set of processing stations for

rocessin substr te S rriers to su r rates .7
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apadrs forsoppart sdbsirates diring ﬁﬁaael apd deingdIreResYrnes Bbsir#es he

f irév%t belednng iéa\épsoﬁ%cciflsﬁiﬂ prcesshgMADAS ShdWghiltsabtaites are

oresetef FIPORt ER PR edf Bt sffond SHULLANS baing
amaxstalb@ﬂ by seid caintsfiep pegcl podang swing armto said

p&;@&@%r@s@m& ERVaté Bnd BResabondefom 6ae dvdl wbpreesstingns
a clean carrier in the processing

tion
s'?tatr kf’ ‘;hﬁ ﬁ'ﬁ%‘ev%'é%ngnd of said two sections and is
t trenspert meansip YepspoEGuUbTiratasdropt Skt charabeltihrggh 4t
SprobkseifRg 8RtoRf andahdudheidbeetaito rgsierd and Autsalisddt abamber.
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%{'gc?easgmg Qhtiod 1S4 rgtr I tHaGws QQ&EE@&%@)@%EE&Q E880 8 the
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DM 329409 SEONS-650 9461463 ° DURATI ON (mn ss): 0334
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said second of said two sections.

25. A substrate processing system in accordance with claim 22 in which each of
said first set and second set of processing stations includes a separation between
grouias of processing stations and in which a swing amm provides a means of
transferring substrates apart from a carrier across said separations.
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transfer of said substrate across said separation w tf2 July 2006
said swwng arm 27. A substrate processing systemin
accordance with claim 22 including means to naintain
processi ng stations under vacuum conditions. 28. A
processi ng chanber for a di sk manufacturing system
fitted to be positioned in a stacked relationship

wi th anot her di sk processi ng chanber conprising a
vacuum punp extending from said chanber to punp a
vacuum in said chanber, an opening at one side of

sai d chanber to be positioned attached to an adj acent
chanmber, an isolation valve on the other side of the
chanber to isolate the chanber fromother chanbers
2l i NG, UHOFAS PrdtessMglSYEBmSA bECodird et chifgRe nckidiigans
at_the.base o ied C . j ' , . ]
e g o P RSkt b P20 cplel R Egmgetion wen
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bot h.si .d f . i It L&l 0 sai d chanber,
S5 '%ﬁ'g%E%C%ss'ﬁ%gtra}ggﬁgg'gg%rtgggwB%Hdﬁ)dgggti oned ina
s¥thc k Areesssing Shiphep faRptdiskanaufaciuipy svsiem dited Whginegitigned
| A depRRee relatioasHib Mtpagihee isk pehicagsitderetbeosnimispg ablaguum
aﬁﬁﬂdave%éfndi ﬂSﬁ%ﬁﬁ%ﬂn%ﬂbér‘iiﬁhrﬂp Al BEu R okl hatrBe 2 Bp&ing
sal d processi ng chambers wnhen In é)é)Sltlon In a

e R0F SR GF P3Y cireies iR bergsitaned gjeeheq 1 gadiacenl dgmber. an
Siysittemvalve aadior cihercidewf the abiasiban @2sdiate tieicbamber fcbm other
SHRSHERRRnd Bro%éésﬁwg%@i‘thfn' s%l‘dlschéﬁ'ni%e{.‘ ﬁ*a@nef?tfc%éég@ Ak e PHEd O
mﬁéggtolagsig% in th%%?ansgorp ofuar ISI{I ca¥rfer?nto gr? out%ir‘ soa(f gl'lsalm F,
process sources positioned on the froni and back walls of said chamber to enable
processing of both sides of a disk pesitioned within said chamber, said chamber
being adapted to be positioned in a stacked relationship with a similar chamber
having an independent vacuum pump extending therefrom to enable aciively
processing disks in disk carriers in each of said processing chambers when in

position in a manufacturing system.

29, A substrate processing system in accordance with claim 22 in which said
substrates in said carriers are held stationary during processing in at least a plurality
of said processing chambers.
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