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SUBSTRATE PROCESSI NG SYSTEM FI ELD OF THE | NVENTI ON

This invention relates to a system and processes for
whamdb2asgs and manuf act uri ng substrates such asP@i/€H2005/000534

shaped information carrier, especially nagnetic hard

di scs. More particularly the invention re lates to a

tr ans_port arr angﬁgﬁgh Egrpgg%% lgé ,I%Mvacuum W th

the aid of a ma |ng devi ce.

BACKGROUND OF THE | NVENTI ON AND RELATED ART For the

treat nent of substrates in vacuum e . g . the coating
FIELW?‘?] THEANVEFI® ty of layers it is a well proven

ThisP{hRGitRba 814teN$POAt sydreens What pRbEsSsddir edghshdiiiRgakna
marlugssen‘oly of evacuat ed process chambers . The term

CHFHOh SHBET T AeanSUah 12485 CaS8vRed dREBrmat iR Garr ter

espe&f&ﬁmyﬂ&ﬁbnéyﬁéEﬁﬁﬁ@ndeécéedﬂﬁ@ﬁpﬁfeﬁéﬂMdilQOHﬁ@ffﬂbéﬂtﬁbn re-
1ateat m)eag eric pressure. g ocess chanber or N
priot &s S ABERYE %&ﬁggﬁm%tctqc’&n S%réltreéatlﬁeﬁ?c‘g%f"éﬁ'rl the
aid ofhtendetiet Hc chditg@gaapdydt sdngodeehes cal con dition
of a substrate, e . g . heating, cooling, cleaning,
etching, treating with gases or other substances,
BACKGRQUNI @F THE STIGGNTION AND\RELATERCARMN treat ment system

For E%@ é%%§t d$§C %g%9§9e§UbSt%%%u% mherelg coé%ﬁgg with a

P onsh secon evel S of proce33|
multsphididnys Ofsl@ms |1¢1ned abmid arbvestprdieweplefto transport

the Qw?&%%%@gg tﬁi‘&k{ho 1S 11M\£’£}( pés%(‘éﬁl%l r &t quchg teLFreoc S cham-

processing stati ons on carri efs on one
bers gt Thehd egndvetuwhehapher | ndansd atoledst 6t hectft@veif alndacuum

trealf&Mt rg%%gm s agh rteaﬁcga wdegsqweoo?&g%eﬁs %i8h A dfiheric

t her eby lowmng a Us e carriers
PreSFW%ug’%let ﬁéﬂ&ﬁira?ﬂ@sﬁu@hawqrepﬁapm‘éﬁs meduhesmeans a section

of a VE&ddnfeRl Y stdn NOkbrgss &lo '::,J‘k[anSQuéi %Iﬁ%lﬁgfﬂl b2€heMith1 con-

two rows of processing stations side by side. Process
ditigr £§ GhSUREY 2 Ehoifgs e - PR S9c 0APPT Y c6aepRENY, etching,

treaidd VA% ghead |9 RREL O05uNRRlicRY, séaddieRs, | oad and

unl oad | ocks.
US 5,658,114 shows a vacuum treatment system for e. g. disc shaped
substrates wherein, in a stacked relationship, a second level of
processing stations is positioned above a first level of processing
stations. Workpieces are fed into the row of processing stations on
carriers on one level and, at the end of one row, lifted to the
other level and then moved throgh the other row of process stations,
thereby allowing a U-shaped path of the carriers through the appara-
tus. Alternatively to this “vertical U” a horizontal “U” could be
realized with two rows of processing stations side by side.
Process stations may, amongst others comprise coating stations,

heating and/or cooling stations, load and unload locks.

The basic problem for this type of subsequent in-line processing is
the vacuum compliant transport from chamber to chamber. The sub-
strates are typically held by a carrier. In simple approaches the

carriers are placed on a series of mechanically driven rollers. The

BESTATIGUNGSKOPIE
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The basic problemfor this type of subsequent in-Iline
processing is the vacuum conpliant transport from
w@bmebmssd o chanber. The substrates are typi cabdychedod000534

by a carrier. In sinple approaches the carriers are

pl aced on a series of nechaﬁically driven rollers. The

BESTATI GUNGSKOPI. Enpt or._ u here.are
mOtO%d%ﬁhﬁﬁ;g Ep?ﬁpher E?Sclnnec%e Vagmﬁy) ?%ers in the vacuum
eithemcuuvateed fdeduglrsuons by rkwgmegme:tnn@phpmng Qﬂn;lyt hbe
frlcélrclarg:tbl eggt necagfgﬁ.fé e[n%% lr%l?@ 1v|eert§ gzlslv e el}%ting and

celeratln de- accel erating es onfo
de- acaeler@rtsngTﬁmsca@smltbsthm qeariews | |Th1tss rb_eultshetn narrow
c CREN LR -
R e T T R S LR
trangp¢ti ngmesl | aiditgeonel iy eshedrirtiens ¢ theedyacingnrollers
genefglﬁg)%ra'rtngfé flq{ echtehsaé&]@ld c%famiagf r’ﬂle'r%f%?&%ﬂé‘%oad of the
ers, usually given on gravity, Is sonetines

rallémé@ebyomt %uﬁblx:@lvemhpélfs HeY t9F avRBY f risctsiomgtimes

enhaﬁéé&”H?“ﬁagh@@hé“%&yc%éatTﬂ!b|§hﬁEEsafHEtﬂF%cE@Bﬁ'ﬁ%d%lems, the
eneration to a é%@ pa){evel . US 6, 919, 001 shows a
0

acceﬂ%%%atlmgts%% HialORECT A& appFERth legel. US
6,915 601 rsMIRBOLtaisk (RadEAY $ 18 mAbE! € Ss iKinhhe vacuum
chanber by magnets noved nechanically outside the
chanber on atnosphere along the transport path. This
AnotB¥Pi dffpréaeHumdf el Rrenghsrand abl ey ivher easelers in the
acceleratlng forces on the%ﬁyrlers but needs a

8Y FRRIRGTSc BPVER Mg hast ca bhaqurs LAE g et ieger on
atmoSphdt e -dlehyXt e dfra@l[spbﬁt tSaapprads Vatdiasagaetsn feed-

Furt her t he, pre ci it n|ng of the carriers
cnrobdhd K BOIBTT RS g SR BE T T A GreBngn e g ders:
but hasdd @ @mapmo@&tddwaebaekieﬁmws&mduph@flnpiheﬁagsm&gnatlzed

etlc forc NNQB THE | .NVE
d°“bs%eh n T332 o i b 0 “THE"T i\ nvegglt T 1 %rr us%e%m eh&RF pre-
c1sesy@srnxmmang nﬁtthe cbasedrsnbaxomybrcemﬁkypamEdofTMEndqurol-
1ing BN AUl Pey QRS b 0B, LGl ShO oAH LACahe! URd B)EEere-
principle (w fio per man
sis of the magnetic forces

vacu

SUMMARY OF THE INVENTION

The solution according to the invention is to use a linear synchro-
nous motor, based on a hybrid layout of coils, magnets and Fe-yokes
for the stator and the reluctance principle (without permanent mag-
nets) for the driven carrier. A system comprising this invention is
described in claim 1 and a method for manufacturing magnetic hard
disc is described in claim 12. Further useful embodiments can be

found in respective dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a substrate carrier for a linear drive in vacuum

Fig. 2 shows a vacuum coating apparatus with two stacked lines/rows
of processing stations connected by 1lift modules at both ends. The
left lift module and the first process chamber is shown in opened

condition.
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nets) for the driven carrier. A systemconprising this
invention is described in claim1 and a nethod for
woovahaassar i ng magnetic hard disc i s descri bedp@TicER@S000534
12 . Further useful enbodi ments can be found in
respecti ve dependent claims3 BRI EF DESCRI PTI ON OF THE

rig. SRAYENESa P, RRIPUesA SUBSLLRLS £oLery 01 L0 R on

one hjpanaldewmi td theoosbhacked | i nes/rows of processing
stations connected by lift nodul es at both ends. The
left Iift nodule and the first process chanber is

DETATIRDVPESGREPEBYAN condition. Fig. 3 shows a lift nodul e

for. &l ' | UCRE

i o 078 HPLOE SBSHIALE, Sher L End B0 o i o
railpre¥.ebnefivedodi mbat caheiar daspand midesm (€] i©s mopnted in
the 6§<§Ju§n Qﬁamf?eQ {Hyxed 19 tlrhete%én%{/eét 7~.§i-)e a0de 1" §nb4ecar-

mounted i n the vacuum cha g
rier| &g eéxldngdain tuygrticde wa#qnta‘chenc@rrdlr |weﬁh| enky irpidd apd no

roll¥ﬁgtdnpék of { Mt ALiigRE AN¢hrWMsh imOR ¥sd-Rlckb$:180d MR s allows
llers on it, it provi des a very slimcross-section.

narT | S ASPEORsS HlrT GRCHPERSTe DEPEERS HARber £oe ffsscassing

gate CHRNRAS ok Ol e AShaRCLDRE D3RV ATNE S tArakbesse t AR L2BRMne
stroke. The attractive force of the Iinear notor

1lnei‘ﬁé?>%’~'€§ PReSPes It§’e( §al]55)(3of 39 hef cie icerréfr t e the rollers

(4, 6P! 184S 16fer B)ow BEErbOVEFs rQw oh €10 |@afines)ndd d hgothlc
chanber has a "gothic arc' |Sa’goncave) Cross-sectio

arc’ Th‘éo%ﬁ]"ﬁéeﬂo?%ﬂecﬁ?n fThS PEdPaPRSHRdE f*t ‘P%tcdrtch‘éar

shap@ot iy (inathHélecgjh\ie bhe a/rgartgulolal tm@?}éﬁt%aangp@élldlbﬁl?g of
carrjers. row. of roller ave sl.i ght

the SIS nIRE hHER e ots e par by iy Ay g forttly donYex

shapé ea:rtdartguel adljaddrits rpiovi @S arkerexeaidwl aver Thtd@lprovides the

exaC? e\petr%t on ofletnhe carrl rS; In _a. further enbodi nent

carriers° iy tﬁél%qw ppe§ Wth'$6i1ers interacting

with fixedly nmounted rails in the vacuum chamber.
In at¥ﬁ¥éﬂér embodiment the carriers may be equipped with rollers
interacting with fixedly mounted rails in the vacuum chamber. Design
of rollers and rails may be similar and the holding and moving
mechanism can be used as described above. In extended substrate
treatment systems with few carriers only the number of vacuum capa-

ble bearings in the rollers can thus be reduced.

The stator part of the linear motor with Fe-yokes (8), magnets (9)
and coils (10) is mounted at atmosphere in a stainless steel trough
(11), placed in some Millimeter distance to the carrier (2) and pro-
viding the vacuum separation. In accordance with the embodiments
above, the trough preferably is arranged at or forming part of the
side wall of the process chamber. The trough’s wall material of low
electrical conductivity, like stainless steel, holds the eddy cur-
rents low for higher operation frequency and speed of the synchro-
nous motor. The carrier (2) is equipped with pieces (12) of ferro-
magnetic material in a distance appropriate to the periodicity of

the stator poles (8). The wandering field generated by the stator
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of rollers and rails may be simlar and the hol ding
and novi ng nechani sm can be used as descri bed above.
wo nooexraeded substrate treatnent systens w th PEWCH2005/000534

carriers only the nunber of vacuum capabl e bearings in

the rollers can thus be redficed. The stator part of

the |inear_ potor w.th - 8 magnets_(9). and
ateradfs S S T e bR L o S s B T T a R T g2 e ac-
celestigly Bndudb-ddcblerapingeibricessofe tWd Migehery difstthrceate
valv&g ﬁé%%é%ﬁrEh$r1&%%sénﬁoéﬁfgﬁ %ﬁ@gﬁéh§§%%§%¥”l ngth without

Separ ation. T accordance w th the embodr nents a OVE,
statoherdlresugho praferabhyy | Bositigngédiwinmtoropsi rie partier is
equiBExﬁﬁ hﬁt?l' g@o"@rlfro faghg i(pr&q:%§siﬁh§ esrt:an.zgeléﬁtgcéhfglalhén the

wa | o I ke

materi a ow el ectrical conductivity,
length avifiheys statkdr, Hedrdsalong dlgytraveklamosphily f or
hi gher operation frequency and speed of the
synchronous notor. The carrier (2) is equi pﬁ?ed Wi th
The prekyed] 2pbedinamtr deragirad @brEe erdsalthien fal Hewingnegdvan-
tagedppropriate to the periodicity of the stator poles (8)

. The wandering field generated by the statorattracts
Hight pectlerpbAa nEt i SpaPEseITathencat rikrtCang pROViESPOrt

timet J_BE_ 18é_IssCQh§ﬁa<§ 12¥) seBdpdevaL @hrerats b iR eRS - id sHME .
vicinity of the gate valves between the process

Fast dud | RFECERE KPS UPADE| 1§ FGRA i PhASSSERSF (Ritgel and
elecﬁ'ﬁoﬂi‘@ﬂéctj:ab_ a@ycdms%lbi RABCKH \JaNInb Ol B Dalriie gn_amﬂ ah ke
._equipped with t erromagnetic parts i.n_a di stance
ariviy BB ER Fo TRr GO PSP AR pBitBs BF o ERechan-
ber.t Thy aldgnegipatieldlba ptedaiHead egbhoshiatratidesthe hrtmagnetic
bove .has the fall owi ng advan .tages . Hi gh
cnanBg0 130 obRErdirnss FoRPes A pEoREE o ag and
The franspokpphtratuonfallless fdraryddngSwigtowepaenangitooegtets
it i ho -as recis i.t1oni i .
nounB8E L 1B, LEr S o Tt b RGBS L el by ol i ming of
the farciew;s wothechatitcaktivwifng ogar betwearstthem. t he

RYA i -Lh ed int h
o SJELYDGM b S0LSRh RO YL Je g gperd ! Ak o
nentp@@gﬂqﬁﬁiingr@¢n;qﬁ3ﬁnagh@t$Q§tor of the linear drive hold the

carriers in position without coil current. Furtheron synchronous
transport of all carriers or and independent carrier transport in
sub-groups of process modules can be easily accomplished. In conse-
guence carrier can be positioned independently in each process mod-

ule.

Principially the proposed solution could, in a further embodiment,
be arranged at the bottom of the process chamber with rails / roll-
ers arranged in a horizontal plane. However, in order to avoid tilt-
ing of the substrate carriers on the rails/rollers, the rails have
to be arranged with a certain distance. The gate valves separating
the process chamber have to allow enough space for this broader car-

rier.

The carriers perform a round trip in the vacuum apparatus and the

load/unload of substrates from the clean room to the vacuum is at
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chanber walls generating forces inside the vacuum The
driving apparatus allows for going wthout pernanent
wongaetassrount ed on the carrier. This provi deSPEBREN2005/000534
handl i ng and cl eani ng of_thﬁ carriers wthout
attractive forces betmeen them No carrier drop or
d r e N
che B O LSy PR e ok ar "or P B Gl Gdyacent
moduh©¢d ﬁdﬂ@oearth%rsslbsﬁrgbglqar@newﬁtﬁmm cvei Linear e‘lmne of
procEbd LRAABS SYOUHLBRHS (4 ANSRAL Olodld (GBRELES crdfifsn 15
I ndependent carrier transport I n sub-groups of process
necefpriiy e £Xé Ahine sdsitigngcewmallivhese narhepasetileriydven
s1ed§@ I in8f; <€ 9@s@pcsoq§ﬂ hh&ﬂ%é&@%@eﬂ%g I )urboBr €8€ Thoved parts
process nod ule . Principially the proposed solution
and gesikf imnlanitgd reeced Nﬂﬁh?lsbeogﬂﬁﬁﬁgééea@eQQﬁ§tlon
bottom of the process chanber with rails / rollers
arranged in a horizontal plane. However, in order to
In the FAutiiep ?‘F@Oliﬂ‘m@héos%tlrné{feétb‘é? riwer digAst R, 16) of

procé@é Iedaiakkers4) tl'b?ler athskdvdole bee aftmagegraw ctd?m@cted at
ertain dlstance he ga ate val ves separatln

the ﬁ?%%eté’s &ﬁ'én‘b%‘?u%?zi/él? o & m?v}neﬁB%gH%pa‘e@ufﬁ YHivs the car-

rlerb(D)a,dQIel(iaéréd &y thbeelCasdd err&v@edés&rxmb@dr aueeke t rilgp thRen
e, vacu%g% arat s and t he Iaaﬁéunl f substrat es

t
out ?Fojrﬁsc e PBethd's 46 ghip the roller

pathp@Slﬁhdﬂ@thérthﬁuﬁpparatUS in a single nDduIe or in
adj acent nodul es. To nove the substrate carriers from
one |linear line of process nodules to the other a

The frert el vaauspnﬁu'ansphetliﬁﬂ:hadh$asi61W1e¢e$sasydr1ven by a

i st i.Qns n u ani ca
rOtaEXO%Fllgarégls TesulMts T n l11 %gl s an&~F§$aé nunéeVESf(zo
thatrmweccbn(mam:sdam Jrlef$ubtlppeﬂ |1:mxt eal )sp@edclaaniath&; drekides

alwa?% %Ue?k?cgfrberrl ltgpioxi rhsft I%Txg 8%#55&“ b%?(cgu ICI{th tth% rota-

) I nvention two process no
tiong 1'nl)e grappestleked 1abgvrepltmsotnhem¢t /axrr@ncmnhecatrerdayat (22)

that! EFV\T@%%rQthv%]tfdmggl 63 e’ fetBdmagddtithBiLbédd (12) in the
nmodul es onl e car
carrier and similar magnet/iron yoke arrays (23) that give a repul-

sive force against the poles (8) of the stator of the linear drive.
The attractive and repulsive arrays (22, 23) comprise an assembly of

magnets (24) and iron yokes (25).

The transfer of a carrier from one transport line to the other line
starts when the carrier is brought to position by the linear drive.
By rotation of the motor (19) the lift gripper box (21) is approach-
ing the carrier. The attractive force of the magnet arrays (22) onto
the ferromagnetic pieces (lé) in the carrier is over-compensated by
the repulsive force of the magnet array(s) (23). The current through
the coils (10) adjacent to the approaching magnet array (23) can ad-
just this force. Rings of Viton (or of another elastomere) fixed to
the 1lift gripper box are now settled smoothly into the appropriate
deepening in the carrier. This provides a well-defined position of
the carrier on the lift gripper without metallic contact. The car-

rier is released from the stator of the linear drive by applying an
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rier (2), delivered by the linear drive described
above, is taken out of its roller path of one |ine and

wo b@a/opisaced onto the roller path of the ot herpdT/@E2005/000534
The vertical transport in tge lift nodules (17, 18) is
driven by a rotational direct drive notor (19) . This

appr%ﬁglater8%%§3?é%§J§K§Ii§f¥g di6§t1£ %nﬂgggﬁg Eﬁ%odhgg the

nemati cs prOV|d S
ferremadrietak pi¢ea# dii2on TﬁetdagrgerppéxxdﬁoxodUh¢rk}ﬂmherlpper by

the h@ddbclilc0Borde 5 Zo)Qr itﬁ@eérﬁ% (33) £ORYYe ?gﬁe{@&nﬁtcjtu:%égnto the

yoke arrays at give attractive rces on
plan¢ eoff dimggneile Fi ebesoyt Of ithet hellew maghsand sini | ar
magnet/iron yoke arrays (23) that give a repul sive
force against the poles (8) of the stator of the
Alterpafagielyr pvehumth@laterean ibee agRbCrERA Siroe Hhe fpckepge of

the ??ﬁeacro%tzﬁeo@bs%ée@@'%é’fh%g&?{&pérz@rh@é‘dsﬂdﬁn plate may
yokes ransfer of a carrier fromone

const$iardp ﬁrrpmqr@ettéq rek@ e iphe (81%r ) whBrexehy magnetic

fiel@al IR a8 BEPUARE EPoROSd 1GRRY hdt®d inearcl 'p\i%teBé(nd
rotation of the notor (19) the lift grlgper box

21)
therely ddisr 6ABHS | HgTPRE 1BGr tHRCATTRBT atd Meekrped (g dhrcher

embod erfa@Ret sRidaY at é2¢ ot iG elsh@oke ftﬁ&@iﬂﬁﬂ 4163 Ric@GQBent
in the carrier is over- cogFensated y the

magné%%ulTétl\?eW%r%‘éenoPnt ReSTe + ‘ifs)th(az%i‘gneﬂté’ field of
the TilideaNimotBE ough at hetc%ﬂ;lﬂs(ﬁz@) fag¢aaRitiveb the linear motor

roachin a can, ad Ju is force.
ana BRGS0 e Brhibntan RRLSthatE s iy PsEheov-
eredl b¥ ttt@r ifppeomdimetdrep heves atill) edbsmcﬁriatbyln@ta) detg well
a i_at e _deepeni ng |n the C provi es a
cone SBP QR Ep Pk o BRRBRB et (8 EERFPELon FRERA P 2
gripper without netallic contact The car rier

Wlthrgéie@e xed ErQI’%IJ?ee 35t tPéo Yo E@S Lu B %' Vx‘f?czx%s (19) lifts

ng anappropri ate current —on
the pamtisreitghblbe wdert branepdmr domag nletSthpaepegac(mztp the

roll P§ &?r%geg 5&89¥éeh° g?m!aEbrgﬁffH¥%'c@¥a&ggrﬁﬁgﬂ%ﬁéﬁt for

orces o e arrays i s noved per pendi cul ar
the ecpblpl@he &p the amurpgcteesi ssayoput T atigsarplyerforce on the

ferr@ﬁ&&ﬁétic pieces (12) is reduced and the repulsive force on the
magnet arrays (23) is adjusted for a force on the lever (20) that is
in sum slightly repulsive. Then the motor (19) can settle softly the
carrier rails (3, 5) on the rollers (4, 6). For releasing the grip-
per (21) from the carrier (2) the attractive force on carrier to-
wards the stator is increased by a reversed current in the coils
(10) neighboring the ferromagnetic pieces (12). Supported by the re-
pulsive force on the magnet arrays (23) the motor (19) can remove
the gripper from the carrier. The carrier is ready to be transported
by the linear motor in the next process station and the 1ift gripper
is ready to take over the next carrier waiting in the other line.
The magnetic forces of the magnet arrays (22 & 23) can be supported

and adjusted by additional coils on the iron yokes (25).

Advantages of the lift module described above:



5

10

Alternatively a shunt plate can be approached fromthe
backsi de of the |linear notor opposite to the lift

w@raioppmsse Thi s shunt plate may consi st of fer rPIEQgH2I05000534

yoke material (e.g. Fe) . Thereby magnetic field lines
are deviated fromthe lineal motor into the plate and
thereby the field attracting the carrier i s weakened.

~ bow g i ChePaliSdG AERETIHESAURP PF'dt'd 1CoRpRTEds BrGkeen

cHRE &1 alngage i PEENMANGIdbt HRgRe!1S.ngTBE Scavtyi 2V aAd adiripper to
overconpensation of the. magnetic field of the ||near

ERBt BPSHAPRS  neRlY SFIPSEVE FUss 68t et thre CRTRERT

Ole denbRecsar rdLr e gh e 0athi EYEhdgR eEEGLANS no moved
ot her than those covered by the ferromagnetic pieces

meebaniqriore FRHPP Y a very wel | controlled carrier

- pgleasealiomntie MALaLoolcdie Lbgear drive. Wih

respect to gure 3, a gree turn of the notor

- (Cddpatidlieswihle daradgtediheat Wrigeheonderansport |ine. A
soft approach to the rollers (4, 6 is provided b
- RR et At B o (rAREn T e o FERE 149 peDEITSS (Shgpes

provibed agppeanaeshismaigaets The attractive force on the
ferromagnetic pieces (12) is reduced and the repul sive
force on the magnet arrays (23) is adjusted for a
force on the lever (20) that is in sumslightly

repul sive. Then the notor (19) can settle softly the
carrier rails (3, 5) onthe rollers (4, 6). For

rel easing the grip per (21) fromthe carrier (2) the
attractive force on carrier to wards the stator is

i ncreased by a reversed current in the coils (10)

nei ghboring the ferromagnetic pieces (12). Supported
by the re pulsive force on the magnet arrays (23) the
nmotor (19) can renove the gripper fromthe carrier

The carrier is ready to be transported by the |inear
nmotor in the next process station and the [ift gripper
Is ready to take over the next carrier waiting in the
other line. The nmagnetic forces of the nmagnet arrays
(22 & 23) can be supported and adjusted by additiona
coils on the iron yokes (25)
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Advant ages of the lift nodul e descri bed above:- Low

risk of particle generation - no netallic contact
whedososisscarri er and gri pper, snooth settling BET/CH2005/000534

carrier and gripper to the @ositions, only magnetic

forces to hold the carrier. - Sinple nechanics - for

cLaThs @nsport only 180 degree turn, no noved nechanics for

gri ppi ng - Fast operation by | ow accel er at ed nass -
Conpatible with direct |inear drive concept -

Acgﬁﬁéé¥a63'BQO&%F%?%%ESQEtQQMFHf Q%@akr%§y§%ﬁ§ ?@lggégkrates in

forces provid pef manent nagnets
V@Gbsmr€nm?4y696955|ng system for the treatnent of

AS@?]sgn%afl%away@&My SQ"Pfééééwmoéuiéé S{14)i,near
assenbly of process nodu - a second |inear

agssepsl \ igrapr aeealiyoadl @@C@tsaékéﬁl%oﬁéaph@dféb%‘{e the

ﬁ@«gtoée@rép%&%egyg%&m@;@14)at | east one |ift nodul e
allowing for the transport fromthe first set to

Ethée%%"c@ﬁ’@ deft I%Pf%wlsvéilﬁ Rt YRt feHUdie tHenspert from the

aRdrsesonNd 8k 9bcPGRes nodules ; a |inear
5 ¥nchronous not or_ar r anged al ong said travelllng pat h;
a

rRgRklingnBAERpEONeB EBg f st 2RduFedpichises PR pupcess
n&@hdegar rier in vertical orientation being novable

E said travellin th a trag%gort system f or sai
bt at e CarPrers Wi ﬁ T RS 60PBY $319 éifé"%hﬁl%a’ath

ad Uppet drewsabstiddeeicartber MmNt dhi flaill‘se Br, oses&;ald car-
IR0 2 DOLLRER G 0 L SIS LG Bt PEhven o
ratthr acti ve forces of said linear syn chronous not or

ahgkgﬁg ggq%yggéé sts%gdvgﬁgéé¥§tep8§££ié¥qw1th a lower row of
rollers (4) and a upper row of rollers (6) mounted in the process
modules,

said rollers (4, 6) interacting with the rails (3, 5) of said
substrate carrier (2) and attractive forces of said linear syn-

chronous motor holding the carriers in vertical position.

A substrate processing system according to claim 1, wherein gate

valves are arranged between process modules.

A substrate processing system according to one of the proceeding
claims, wherein the rollers (4, 6) are mounted in the vacuum

chamber (7) at the side wall.

A substrate processing system according to one of the proceeding
claims, wherein the rollers of the lower row of rollers (3) has a
‘gothic arc’ cross section and the adjacent rail (4) has a circu-

lar shape.

A substrate processing system according to one of the proceeding
claims, wherein the rollers of the upper row of rollers (5) have

a slightly convex shaoe and the adjacent rails (6) are rectangu-
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2 . A substrate processing systemaccording to claiml
wherein gate val ves are arranged between process

wopadhasse 3 . A substrate processing system aceor/dHR@5/000534

to one of the proceeding clgins, wherein the rollers
(4, 6 ) are mounted in the vacuum chanber (7) at the
18irde wall. 4 . A substrate processing system accordi ng
to one of the proceeding clainms, wherein the rollers
of the lower row of rollers (3) has a *gothic arc’

AC eas&xsaa:%t p@ecag@lﬂdw%yadbﬁcamormhb {&olasracké MSibceeding
substrate proceSS|ng Sy stem

Q&E&BFdlVEFHQ}noﬁEeoﬁtﬁqﬂ§ BAbE i T &F%?%% SYRIFEF BRpUS Hrotor

ha@l bengbnfd 1agoupper HeoWwoREs N @)l emaghb)s h@Me add coils (10).
slightly convex shaoe and the adjacent rails (6) are
rectangular . 6. A substrate processing system

AasChs tthatg b@ooagsxﬁb shret pf coeedidagg Ct @i ot owhehﬁlﬂkdd@%dlng
tator art .of he |.i near synchr onqQus not or
6r| o TRFSUE 5P FRPSRESS( rrl%gﬁe‘?%uk@aedawatlaoﬂ geast
t@moyspacad .apArsubs¢cert €1pn ocLsREm@rayséein acterdang to
one of the proceeding clainms, wherein the substrate
carrier is equipped with at |east two spaced apart
ApSeb%EIthzpro¢e$$ﬂngoﬁugnemiacqu&ﬁéngato dhe ofA shSircaiceding
S S rdi roceedi n
P aRE s S I AT RP 3 WBF Phale BEPRESRIY motor
1§ym@m©¢ﬂ)@§ ﬁrﬁmmph@fmunae@taartnlasmspé@r egriongh (11).
stainless steel trough (11) . 9 . A substrate
processing system according to one of the proceeding
AcPapHiEratigh Br eF es Sidiod sBFem rastheirdingnpy iges of the proceeding

J1aiat apdlredir 85tg dlrl'f\(:emggﬁ L ised 4 O¥RGL(Zha PN Rt

lift gripper box (21) . A substrate processing

A&y ¥e e Hdc didl ngat]c?"@lral(ﬁ? oend \hdiéF noxirpar bpxgfibper
box conprises attractive and repul sive arrays (22, 23)
with an assenblg of magnets (24) and iron yokes (25)

A1 §UPKERFCENBRBF eSSy S éﬁ??%‘? ARSOTAANG kA I@ATpP ocdarieig the

1S¥ 8t €M s bos comprises attractive and repulsive arrays (22,
23) with an assembly of magnets (24) and iron yokes (25).

A transport system for use in a vacuum processing system compris-
ing

At least one vacuum chamber with a linear synchronous motor ar-
ranged along a travelling path through said chamber,

a lower row of rollers (4) and a upper row of rollers (6) mounted
at a side wall of said vacuum chamber,

at least one substrate carrier (2) with rails (3, 5), said car-
rier in vertical orientation being movable along said travelling
path

said rollers interacting with the rails of said substrate carrier
and attractive forces of said linear synchronous motor holding

the carrier in vertical position.

.A method for manufacturing a magnetic hard disc in a substrate

processing system according to claim one comprising the steps of:



ing At | east one vacuum chanber with a |inear
synchronous notor ar ranged along a travelling path
wo booengisscai d chanber, a | ower row of rollers ¥d)/CHRESA00534
upper row of rollers (6) nDEnted at a side wall of
sai d vacuum chanber, at |eabt one substrate carrier _
e LS. (3,..5 SAJ rier in verti.ca

hftodtdibed blacais 51 B iR s8R e Bepaire proc-

esgidgrsydt@ms i nteracting with the rails of said

RSUBELS AU LD Ha AU ANLLAL YV G LOREER A aphde] | near

syncht onous not or hol'ding the carrier in vertica

Mpusing ispid tarrienendogubstratenaflavyua i tpvelidgaepdtdh through
s ARG g S6nd B:BSUDSIS dupLoCESSi ng system accor di ng

to claimoné conprising the steps of:Ilntroducing a

Prope3sidice spadbsulptaesssen atntleassi dne ubrstaegsenpdwke

URE AL %ol My biicR0 £ 56h &SP RLERE & ba/ftg%asﬁoeéssang and

substrate carrier; Mving said carrier and substrate

WaLbAERE NG §Ref| SURFtFALR RO R JafubtugatppEocessing system.

processi ng nodul e, - Processing said substrate in at

| east one process nodul e; Unl oadi ng said substrate
10 fromsaid carrier after processing and Wt hdraw ng

sai d substrate fromsaid substrate processi ng system



