,e3e | @6T L 18 FEB 2003 VACUUME APPARATUS AND DRI VI NG MECHANI M THEREFORE
FI ELD OF I NVENTION The present invention relates to a vacuum ap EFEBM

as a sputter“ﬂ\“ﬂﬂﬂﬂm“\m\ a filmdeposition apparatus or an etching

appar at us to a vacuum apparatus provided with a driving
mechani sm whi ch {ghansports objects including an object to be treated in the
vacuum appar at us. BACKGROUND OF THE | NVENTI ON Conventionally, in a

magnetron sputt exj{g n [ which is
one of a vacuum appaR;t?lﬁlz,Pj use‘é‘h?( ﬁ%%h@%??ﬁrimg(?n mm cordi ng

di sks such as CDs or DVDs) a |oad #p ?f}ij smis used, which introduces
an optical disk substrate nade of pla ?'I cs tor depositing a reflection film
of a netal or a sem -nmetal on a surface of the disk substrate into a vacuum

vessel from outside using a transportation nechanism In the sputtering

apparatus) such an object to hgRrPpaOFIINVENTIONCal disk substrate

I ntroduced into the vacuum apparatus 1s transported to a | ower portion of a

sputtering Cham%é’%ﬂré@@nﬁ ﬁﬁOéHHd@Eé%eWﬁ%&é%ﬁﬁﬂ @a&'&%ﬁst Lﬁ#po”ed
upward into the sputiering chanber by a di sk pusher ani sm whi

reci procat esag!piNaipth tEEi n@O Wi tu, aa | RIWAS d@pbbit@ﬂnoma@aﬁwtdxerdmg

chanber. In the sputtering apparatuses, both .of the |oad | ock ' F E

B 2003 etching apparatus, and espec1ally to a vacuum apparatus
pr_ovided with a driving mechanism which transports objects

including an object to be treated in the vacuum apparatus.

BACKGROUND OF THE INVENTION

Conventionally, in a magnetron sputtering apparatus for
single substrate processing, which is one of a vacuum apparatus,
used for manufacturing information recording disks such as
CDs or DVDs, a load lock mechanism is used, which introduces
an optical disk substrate made of plastics for depositing a
reflection film of a metal or a semi-metal on a surface of the
disk substrate into a vacuum vessel from outside ﬁsing a
transportation mechanism. In the sputtering apparatus, such an
object to be treated as an optical disk substrate introduced into
the vacuum apparatus is transported to a lower portion of a
sputtering chamber by the transportation - mechanism and is
then transported upward into the sputtering chamber by a disk
pusher mechanism which reciprocates upward and downward in
a lower portion of the sputtering chamber.

In the sputtering apparatuses, both of the load lock
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mechani sm and the di sk pusher mechani sm descri bed above are pr of&gﬁg&tiboaa
lift mechanismor a driving nmechani sm which reciprocates up an

i nside the vacuum apparatus transporting objects to be treated. In general
the lift nmechani sns of the kind enploy a high-pressure air cylinder or an
oil pressure cylinder. The reasons why such cylinders enploy -themare

d ibed b I i i d

extends | nt ot ren st ar f e ASk FRENGP O A Mo Berfed aBOVECER "D

vacuum Cha”bﬁiovﬁé@‘%ﬁl%haﬁ'ﬁfﬂoixf%lf&%ﬁsﬁ{ o@”a?d&qvﬁﬁFtrEécﬁﬁﬂiérﬁ %‘B%%d and
ol di drsk s e. e

connected to a susceptor for h ng the opti cal ubstr aft

suscept or isréagaoeuﬁébedu?owahq afgowRPein¥ide ©he ! RACHRGHUMSEHAFDR(s Where a
vacuum lid is provided. If the vacuumlid is opened, in this situation, to

i ntroduce thergi¥gcrdingi sébjeebst rtat ehet Naeafb@ct Tho Benbf#lat ¢He iKfto the
vacuum chanber) the cylinder nust tolerate an atnospheric pressure pushing
down the susaritheinishiNof thickatdoanpboy o high priessneehairgcgliadey!dmder
anounts to a value ranging from 1270 to 1470 Newton (N), the high-pressure
ai r cylinder anroil presshrproyimder. (Bhé rdasons wisg duchheylindersreatploys m
further needs a vacuum seal because a part of the nechani smsuch as
cylinder rodtleetherade idesoribedichelvw ednelithtoloadgldadke meehbrismAnfod- ri ng
seal or a bellows seal is used for the vacuum seal. The bellows seal is
conposed of examiplec ai sphnakers rodi rextpnidsd inpo athie wehdeum schvamberd
between the cylinder rod and the |ift mechani smof the vacuum appar at us.

Si nce the | ithronghavasnyse ssealfromyiouiside 9fcthg vaguum chamber A 2003
cylinder or the oil pressure cylinder, wth | arge space) the vacuum
appar at us) t¥Reeptacke psewi@%aiamg@n tlh@rrﬁdrlé,bwéd)cﬂnar@wtedears

severely because netalljic cylinder,. rod slides. inside the Oring, ichis
furni shed ortd e SUSCERiareL08] DAYAing thenpBRical ditk Sebstratyr Thiecnan sm

iggi ot ES?Msh%@?ﬁ??iaé?héﬂﬁp%@%&s%q %Eiiﬁqspe&?%aﬁ@c#g{?}rlﬁ%%@%v@f "eannot
prevent ¢ he R EERGURETE R VAR RERRLF e Ve 7 1 s BRGwly 0F lpr
mterials orofrpkenPLRERSiRhdE i fleraURRLI Heoplitaf ARG HALER, O case

to be a caus reaking vacuum’seal . ernore, rngredients of 'this

gr ease SONEUHPEALMIARIBE LibAtlq, YAES e PaselnPHalRG: Hreceylifidehe i1 m

conponent forne e treating’ object t he vacuum appar at us

operates, WihaR¢Iadukerhtladan NAltHAPhHPONpReBSORET hiisRIng NAold Mh¥V t h
respect to the bellows seal, on thée other hand) fatigue occurs in a netal

during a | ongidcepRoriSSinéd¢het mEBHReticCp Hésiveagushin@itheesyldfidegont ract s
according to the reciprocate notion between the cylinder and the rod) which
suddenl y caummsuatdaagevalud bangitg dwsmand 70etod 1470 NeavtoneIN) othé he

vacuum seal . Therefore) it is an object of the present invention to provide
a smal | and kighppressire airecylimdernonithemil parysuemcglinderes maedsm f or t he
vacuum seal and to provide a vacuum apparatus having such |ift nechanism 3
18 F E B 2003  The lift mechanism further needs a vacuum seal because a

part of the mechanism such as cylinder rod extends into a

vacuum vessel forming the chamber. An O-ring seal or a bellows

seal is used for the vacuum seal. The bellows seal is composed of

metallic diaphragms being piled up and welded is mounted

between the cylinder rod and the lift mechanism of the vacuum

apparatus.

Since the lift mechanism uses the high-pressure air



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows a cross section .of
sputtering apparatus as an enbodi nent of the present invention ipﬂ)laFEthza%
magnetron sputtering apparatus for single substrate processing which is one
form of vacuum apparatus. Fig. 2 shows an enbodi nent of a driving nechani sm
for a vacuum apparatus according to the present invention, wherein (A is a
cross sectiongyliBflerSof EReSBHCpMsvireweyHmtlerd with's] ¥ hepa@1bqHemeNt

of a driving mechani smfor a vacuum apparatus according to the present

i nvention) wheseham Apparadus| therefmie, drecomBesi kargepcFaptiséinmory] ¢he Fi 0.
4 shows yet other enbodi mnent of a driving nechani smfor a vacuum appar at us

accordi ng to Oheing seahtweéanseseverdlynbecause (AptaHie oylsdesaod elideB) is
a perspective view Fig. 5 shows a cross section of a yet other enbodi nent
of a driving insidanilen(O-eing, whdchnisafiparished ancthelivaguumt wesgelemedt
invention. Fig. 6 is a graph show ngﬁa driving cycle of the driving
mechani sm f orindovwdicly appartiofisthec dift dneghanismmeipreotendeidivVEhei wear
of the O-ring seal breaks the vacuum seal at the point the wear
occurred, and thus hermetic seal of the vacuum vessel cannot be
maintained. Although vacuum grease has been conventionally
used to prevent the wear and to improve the sealing ability,
peeled off film materials or broken pieces of the disk substrate
are caught in the grease to be a cause of breaking vacuum seal.
Furthermore, ingredients of this grease sometimes splashed in
the vacuum vessel and were mixed in the film component
formed on the treating object while the vacuum apparatus
operates, which gave a bad influence upon a property of the
film.
With respect to the bellows seal, on the other hand, fatigue
occurs in a metal during a long time use since the metallic
diaphragm stretches and contracts according to the reciprocate

motion between the cylinder and the rod, which suddenly causes

a damage in the bellows and leads to the break of the vacuum
seal. )

Therefore, it is an object of the present invention to
provide a small and compact lift mechanism without any means
or mechanism for the vacuum seal and to provide a vacuum

apparatus having such lift mechanism.



Fig. 7 shows a horizontal section of an enbodi nent of a nulti
-sgutter deposi tion apparatus according to the present invent Pg‘ln%)}legB 3003
shows a cross section of other enbodiment of the air bag drive nechanism
according to the present invention. Fig. 9 shows a cross section of a part
of the vacuum apparatus according to the present invention. 4 ~8FES

2003 Fig. 10 shows a @REEFSPESCRIPTION: ORQHE BREWINGSas a further
di fferent enmbodi nent according to the present invention. Fig. 11 is a cross

sectional view fopigxpl ghoiwddaddro8Besettion off a tdpu ttaeLEN AP RS aghown i n
Fig. 10. Fig. 12 is a cross sectional view for show ng a portion of the

vacuum appar anusmulim ént of ¢helpreéseth tHrrenttion Fplidd toSaamagdeiresct i onal
view for showi ng an operation of the vacuum apparatus shown in Fig. 12.
sputtering apparatus for single substrate processing which is
one form of vacuum apparatus.

Fig. 2 shows an embodiment of a driving mechanism for a
vacuum apparatus according to the present invention,
wherein (A) is a cross section, (B) is a perspective view. |

Fig. 3 shows another embodiment of a driving mechanism
for a vacuum apparatus according to the present invention,
wherein (A) is a cross section, (B) is a perspective view.

Fig. 4 shows yet other embodiment of a driving mechanism
for a vacuum apparatus according to the present invention,
wherein (A) is a cross section, (B) is a perspective view.

Fig. 5 shows a cross section of a yet other embodiment of a
driving mechanism for a vacuum apparatus according to the
present invention.

Fig. 6 is a graph showing a driving cycle of the driving
mechanism for a vacuum apparatus according to the present
invention.

Fig. 7 shows a horizontal section of an embodiment of a
multi-purpose sputter deposition apparatus according to the
present invention.

Fig. 8 shows a cross section of other embodiment of the air
bag drive mechanism according to the present invention.

Fig. 9 shows a cross section of a part of the vacuum

apparatus according to the present invention.



Fig. 14 is a cross sectional view of the vacuum apparatus accordjng to_the
further different enbodi nent of the present invention. DETAI LED{D&#{BTQ@@B
OF THE I NVENTI ON A driving nechani smfor a vacuum apparatus according to

the present invention conprises an air bag container with one end open,
which is installed and fixed in an airtight vessel, an air bag stored in

the container, an¥Figrd0ssHowssappéss sgctiohi ghtlpe answuan ggsp aFntufseadiar bag.
Suppl yi ng the hi gh-pressure gas into the air bag by said nmeans for

suppl yi ng a Hugther esdifferegets, embpadimentt haceordingg ite ptlog ecpesbdtom t he
open end of the air bag container, thus transporting an object in the
vacuum vessefinveotiomer, in the driving mechani smfor a vacuum appar at us
according to the present invention) nmeans for exhausting the gas inside the
air bag is provi dg‘cg. ahll 48e aai erassg, sectpemal oviewi dlorweexplabnioxg ednf r om
the open end of the aif bag container, 5 18 FEB 2003 is w t hdrawn and
stored i nsi déperatign, obthe yesunamapparatugghownig Fie Ys inside the air
bag) thus transpofti n? the object in the_vacuumvessel. Further, in the
driving mechani sn¥i%r 18 ¥auoResHpertional axiesy dongshowing pmordmn of

i nvention, t air bag is made of, an e] astic terial, .which generates an

el astic forcgﬁFd‘Pac\Huc‘goq‘W?ﬁf“tsh%h%WP% 1$-n%€a%4+iﬁsnﬂAi ner, when the gas

i nside is exhaustgd b#}t.he exhaust%‘ic(gg maﬂns. Further, .in the drivin

nmechani smfor a un? Sparhoss PBRLYIEW 10% SEOSLDE 2N QREEFRON ( he

air bag is pr?x' ded with an el akisti%hrrean.s whi wi t hdraws and stores the
air bag wt h CHALAYP FPLATUF KB ’zﬂ Fl%'ag tont ai ner, when inside gas

i s exhausted by t gqag .ex i.n t herny, i he _drivi chani sm
for a vacuum appa?gq'ugaégcgfc&%éa %o"!{?%gg%oy gé%npfith\?'eﬂ?%%ﬁ? ?Ré#ggﬁ for
supplying th 1.r: i - p ] gs (3 W th
the gas thr ogaﬁdlgdhlh%ggﬁl: {ﬁlge %@r‘r;g%ri QF?E%%% %qgggug%ﬁtnai ﬁg?ﬁl%}’ﬁegggf in the
driving nmechgpésiibar @ vacuum apparatus according to the present

invention) the nmeans for exhausting the gas fromthe air bag exhausts the
gas through an opening fornmed in the air bag container.

DETAILED DESCRIPTION OF THE INVENTION

A driving mechanism for a vacuum apparatus according to
the present invention comprises an air bag container with one
end open, which is installed and fixed in an airtight vessel, an
air bag stored in the container, and means for supplying a
high-pressure gas in the air bag. Supplying the high-pressure
gas into the air bag by said means for supplying a high-pressure
gas, a part of the air bag is projected from the open end of the
air bag container, thus transporting an object in the vacuum
vessel.

Further, in the driving mechanism for a vacuum apparatus
according to the present invention, means for exhausting the
gas inside the air bag is provided, and the air bag, a part of

which was projected from the open end of the air bag container,



Further, the driving mechanismfor a vacuum apparatus accordi ng té) E@ ;
present invention further conprises a reinforce nenber for the li |?£03
arranged on an upper surface of the air bag container so as to close the
open end, and a stopper which is axed on the upper surface of the air bag
contai ner for guiding the reinforce menber during its up and down novenent
6 18 F E B 130081 gwn cdi atoned hinsideerthet aint bag ceontrimaranby.
Furthernore, a vacuum apparatus according to the present invention

conpri ses a v@@h@wmetﬁei g&isddnside then air rhaghtthasadeanspontingdthend a
driving rrechan&’i,sm for _a vacuum apparatus arranged inside the vacuum vessel .
The driving I@ﬁﬁﬂﬂrﬁh%?’aﬁmém/éféﬁﬂl‘ﬂa-appar atus further conprises an air bag
container with onﬁ_t‘]‘?n open, .an ajr, bag stored in the container) and a

means for supplyi AgUEELes; 3R t;hf‘b@wl@ggg%e DM 40F HRAFURIN IPPATALHG t he
whereln s partcinding te Aegresent GRaistions SHe: AR e lanmade Oheidi 1 bag
vessel | Furt HOPRbIce, 1RJERAIm SEBLL: ESLEtties ng o SRt L8HRE | d0ENti on
obj et to be VIUEAMie HhE ix PAeineAiE EbnBRip b Rnp e AT BRIAe el |
wni oh sormun S Aeate e BRARe SRhBaF AN BeBERT T loh (e Tirst opening) a
transport nechani mﬂlh@gi gﬁﬂqegdggji?#h%ggggggﬁcg%g‘ge%%%ﬁﬁ 5?%98{&; ng a

suscept or on whi ch an obj ec eate ween Irst and

second openi r&)coitag%%ww@ rﬁigrshﬁmiiwemsoﬁ, mswmwgga%&gggﬁvgggﬂ on

"the transport mec smfo iving the susceptor so cl ose

ai rtight the 4n lelhsfiRdmaRa) dwBRER| With drasy $lane stBFE R heMirOhag WaGHUM
apparatus further conprises an air bag stored in the container) a neans for

suppl ying a the éPadtid foR0e Hindd- the v Pagaontaihbe diHeddasidd @i fs a part
of the air bag is projected fromthe open end of the air bag contai ner by
suppl yi ng t hexhausted by ttheagds ghkhpussisig megass.by a hi gh pressure gas
supply neans) thereby noving the susceptor to the first or second opening
to close it airti @urthew iméhe drivihg machanismppforas vsacanoor apparaing he
present invention) an outer transport nechanismis provided outside the
transport chaeserdimpdocthepresentjoventiahathe meanp fozsupplyingAde al

arm which rotates on the vertical rotation axis and a vacuumlid, which is
provi ded at taie kag with gehpshiprassaregas sypirnithg air bagswith tthe second

openi ng of the transpqrt chanber. ) ) ]
P g gas thrmPg% an opening formed in the air bag container.

Further, in the driving mechanism for a vacuum apparatus
according to the present invention, the means for exhausting
the gas from the air bag exhausts the gas through an opening
formed in the air bag container.

Further, the driving mechanism for a vacuum apparatus
according to the present invention further comprises a reinforce
member for the air bag is arranged on an upper surface of the
air bag container so as to close the open end, and a stopper
which is fixed on the upper surface of the air bag container for

guiding the reinforce member during its up and down movement



Further) in the vacuum apparatus according to the present inventign he
process chanber is one or a plurality of sputtering chanber com:|u§i EéBcﬂUUS
with the transport chanber and the object to be treated is a disk

substrate. Further) in the vacuum apparatus according to the present
invention) the drive nmechanismfor a vacuum apparatus is further provided
with a means had forheudinigg the gosementliataia céetginwaergs.n a part of the
air bag projected fromthe open end of the air bag container is wthdrawn
in the air bag cdiuath@rmbyecahvamtuimgappargtssiaccoddinpdoatlie prgséytt he
means for exhausting the gas. Further) in the vacuum apparatus according to
t he present inveenfion, compmsesnsa vacusuppvessed insidei whiah ant hixtight

hi gh-pressure gas supplies the air bag with the gas through an opening
formed in thespace btg) formedneands a drivinge iBeghegisur tfoar )a i machemvacuum
apparatus according to the present, i nvention) the means for exhausting the
gas fromthe appapatmexhaarranged igside Hhwugraemmmpyessgl.f dheedrivingie air
bag container. Furtherngre) . a vacuum appar at us f\cc rding to the present

i nvention conP¥ 151 S0r 1 KacuREHRDD aTAINSg ‘h"rt%eﬂrr COBPILIIRSs Ofa Al

space, a maghgtic field generating apparatus arrange n a portjon_above
the sputteri nﬁashs%t-ﬁl é‘éltﬁo og@n@PQ?é’%F%@ﬁ’etq gﬁa& d’tpﬁeéa}l}j the
sputtering chanber.,, a target arranged at ;an _upper. portion of the sputtering
chamber to whieHAiRETABoR T eRRE 0T WERISIRE P yeh Rrestine ges i

L
o oot oot A B LA BRI
ltor ansport mg%gﬁiﬂgn?gpgﬁtggdﬁ%t E]ggt%é\ép%gg ;é:ﬁa %eraq?o!rjgér%dr@&ég%?’ng a

susceptor for I i ; i tari fy i

f or med, betvveteﬁél{%rt%ﬁ)I gﬁgﬁ?tﬁgﬁ&%ﬁgtr ﬁggoer“? ﬁaﬁn’ggrw%nﬁ{t% O%Ae({n{}‘%% of the
sputtering chgddyl alternately, a plurality of vacuumlids which couples to
t he opening of the transport chanber for sealing airtight and renovably

hol ds the di sk suli&irthle@n e, tdheat@usi apparatas satoedidg tdithle HréwesRort
mechani sm whi ch transports the vacuumlids alternately between the opening
of the transpmventbambeomprises & tkanspery ichaahbe)y hhvidgi anaaimtight at a
position separated from9 ~ 8 F E B 2003 transport chanmber. The driving
mechani sm f orspaee foac team sppding @ bhjedteto berfpeiated lmavimg abtfrstcandai ner
mounted on a bottom portion of the susceptor with its |ower end open, an
air bag storeal secork epemingrerformerdains 2 owallpfoxming athe gbranspartr e gas
in the air bag, erein it is characterized in that, a part of the ajr bag
proj ects frorfkambesna tspatinggbgmber havng An airbighispecs wénpiaess a
bott om pl ane of the transport, chanber by sup ing the air_bag w.th, the

hi gh pressur £oFamUNcates with the,tr %Prgu&égg’%ﬁ Qughs 4bst d1rsts ¢ hus

made contact with the opening of the, transport chagber to.seal it
her neti cal | y_openmg, a |[Eransgc»rt meghamsmpprowge(ribm salcf Elransport

chamber for transporting a susceptor on which an object to be
treated is placed between the first and second opening, and a
drive mechanism for a vacuum apparatus provided on ‘the
transport mechanism for driving the susceptor so as to open and
close airtight the first and second opening. The drive
mechanism for a vacuum apparatus further comprises an air

bag stored in the container, a means for supplying a



Furthernore) in the vacuum apparatus according to the present invention, a
second drive mechanismis provided on a upper surface of the susde§tpEBR003
lifting the disk substrate fromthe upper surface of the susceptor when the
susceptor is nmade contact to the opening of transport chanmber or to the
openi ng of the sputtering chanber) thereby inserting the disk substrate
into a di sk diighkppesserdgasim thewifdahgorwhbeeitnaupart ofitloé aihdaguiser di sk
transport) or meking the disk substrate on a center nask in the sputtering
chanber. A varwjectadhafronys thecapdiimgend tofe theeswrt bap ecdnineemby ses a
di sk transport chanber having a plurality of inner walls formng a

pol ygonal spauppdying phar alirt bagf wighniangsighopredsere egash bf théhighl | s) a
hol l ow rotating shaft vertically extending at a center of the disk
transport charessnre gasaaepphy cheansathe movingl thesusceptondgo e t and
rotates with the rotation of the rotating shaft, a plurality of air bag
drive 10 1dirstreseosl npenimg $aclosribk atrtighbut er pl anes of the frane, a
plurality of pipes connected to the air bag drive mechani smthrough the

hol | ow rotating sHaxthesrinébglyacum apparptes accerding to the presandt i ng
fromthe air ,bag drive mechanism a plurality, of ,suscephors V\:hi_éh re
driven by eadBvVention,@mnonter;trangpost mechanismdspravided nuigide the

openings forped in the walls the di sk transport chanber, a plurality of
oLt er; ng cRERBEPOHH SHATRST (b (o tar IrAAD S HeE AR B AP TS ¢ 5

ﬁﬁib%”! Carr éﬂérﬂfﬁliéﬁféﬁﬁﬁf%w%g%??ﬁe el a%ﬁ%érkf]xg,”?%&adfhi_mdi Sk
EErfhlre?tnﬁlf_e', @?a?f??w%%"‘@éc‘)_ ‘@»SB%@%?H@%@%@?%&W?L%fepb@i&#@ﬁfﬁﬁﬁ?éﬁ?i
cach di ffer cht? B S COENGRREHR, e 7 BEafRH, BRERSE' Pr) ALOCkAERIRE S, ©

surfaces. Thepaphes ment of the invention is explained belowreferring to
the acconpanying figures. Fig. 1 is a cross section of sputtering apparatus
showi ng an enbodi pRRthef, i Ehe ARRIm! AP FREd &b abEdFdingStABRE idseAtd
magnetron sputtering apparatus) as an exanple of a vacuum apparatus. The
sputtering apppémtion,dhed HPYESSR | élWambeFDels ldie WarCha | plardleey | bf
cylindrical airtight vessel and a disk transport chanber 12 that is also an
ai rtight vesspluttetfiagdchinibeangpanhunhieatsal withi shertrandpdrtdermbbe
sputtering chanber 11 and is communicating with sputtering chanber 11. On
an upper wal hndftHel objei to ke tré@d ishe dpktsndrstogteehanber 11, a nagnet
device 13 is nounted which is rotated by a notor 14.

Further, in the vacuum apparatus according to the

present invention, the drive mechanism for a vacuum apparatus
is further provided with a means for exhausting the gas in the
air bag, wherein a part of the air bag projected from the open
end of the air bag container is withdrawn in the air ba;g
container by exhausting the gas inside the air bag by the means
for exhausting the gas.

Further, in the vacuum apparatus according to the present
invention, the means for supplying the air bag with a
high-pressure gas supplies the air bag with the gas through an

opening formed in the air bag container.



A di sk shaped target 15 made of a filmformng substance is nounted on a
wat er - cool i ng backing plate 16 provided on the upper wall insi dt 8 I}EEB 2093
sputtering chanber 11. Fromthe center portion of target 15, a centelr mas
17 is suspended vertically in the sputtering chanber 11. An opening 20 for
exposi ng an upper surface of a disk substrate 19 to sputtering chanber 11
is formed in a walFuktherpar theé wactimm sgpp amatirsgactmading tol the preisbatdi sk
transport chanber 12. The di sk transport chanber 12 has a first airtight
space 12-1 | otaventiondethespneansifoy exhabetingl thedgassbhomdtlee rairgbagspace
12-2 extended horizontally fromthe first airtight spacel2-1. The first and
second ai rti ghxhapatesthe gaorthrough aneneningafbymed iindthealaivrbag

sem -cylindrical. A transport chanber opening 21 is provided in a ceiling
portion. of tRentAAEAd airtight space 12-2. Inside the disk transport
chanmber 12, an_internal disk transport nmechani sm 23, which is provided with
a plurality of F§G§h@b@@#‘§» 22 -V3cumpnn apyraratysi agcaréﬂnﬁ dioi theoprgsent
substrates 19:1, 19-2 respectively. This,internal disk transpor{ nechanism
23 rotates tolRYHERBr COMMISEY Rt PR Eermg Eehafl.fg ergéi"b‘iﬁc%ﬂll uyighken

sputtering chamber opening 20 and transport.chanber opening 21. The
i Ir[:'tjer na: gi skaﬁ"i’n"’sr rt IsPrgcc,f’l'aniasrn“%%glilgﬁﬁquflﬁ d WQ?fpagli’Q?aﬁpﬂﬁrgﬂ&?t 25

d ticall t th t ti f disk.t t chanb 12 d
o Torat ed antramivedof ' S AVt el snfikEstibEoCRRESef BaRs 10 "

hanb 12. ' .at | haf 10 FEB 2003 25

olaral ity of PrREraleR Bt e dield Tp e pRsRelhk ombi, hagprtn
t 22, 3 I i vel A .
oponi g 21 pr SUiBRES Bt al 8pper  SOPEGH 8% he bpbifelib R TRYnER A"

I H ¢ v . ) ‘ : : i aht
Bnd ahi ch rerabrly thel o RREHoC T dby i QE°DY " JpkOmABARKED 1d. O
surfaces. Thegengtaliak de9icdf avashspbitichinbbr 3QMcR RohiUBRLAEAd DY
external disk transport mnmechani sm 31 provi ded outside the disk transport

chanber 12. Speth fthealsputtétiageshamladr dhﬁk%haaﬁp@ﬁénmg:fmhﬁea%ias

equi pped with a rotating vertical shaft 33 ich is rotated and driven by
nmotor 32. Horbettohtlwallnaf e spartdesifg2chambdrxaddoprevides s dilveightt ati ng
shaft 33 which are radially extending fromthe rotating shaft 33. Vacuum
lids 30-1, 30spaderestaided) hbeizomdallyorfromhaabdrotéeeni pgrtidnaref ftheed at
the ends of these horizontal arnms 34-1, 34-2. Mechanical chucks 35-1, 35-2
are nounted othamber, haviaga dranapavindhamber 19paiy mtavidedr eni asert ed
in center holes of the disk substrate 19 to catch and rel ease the disks.
Wth these neteilisme poréioncRE the. airtight sppeedpokinteraad disk) bransport

transported. Qutside disk transport chanber 12) a disk_. transport table 37
i's provided vHeEhapdsmk pEoyidadén q SEARIPOT) ahenﬁaﬁmﬁ%rtree.spwtapgr ality

e
ik sporspod At end ik iRl R Tl
to the transp E%gng_gplbﬁgnf’ﬁgﬂ%i %é“ﬁ?gléasgh%%esrporgﬁggﬂﬁgﬁty’ 12 by the
hen r ol eased TR e VRAIRRCRAS PRERTSONTIET to PhgHRBbLEE e ¥RE 2.

on e SusceRihsher? dahREr (BF sbatind BRPARRE 'afd HERESYAINERID FpUacuUm

lid 30-2 is coup e transp er openin
substrate in Qs i o} - 21! €k | ; tom
portion of sudél?:le(pts gpggl%ﬂle,% ZQBZ%??\‘}%& mgeghghn%és)n%ﬁ4g&g&4éh 3@%§%ﬁ’gﬂya0uum

apparatus ar TS drk Ny e Ut épPateddr us.,
which w || bgmgglgg?i?%leld ?gtiglrl itgﬁgg?g?ﬁr ?éenrsr‘{ér?gl{% Fl:lgs ZlHI%o Fi 5{*95) are

conposed of Fdtwiith CEHE abpehth ¢ lofl thle ZrdnksPort ER&MB&ein&Nd) dask bag
42-1,42-2 stored in said containers) and pipes 43-1,43-2 which supply a
hi gh pressur eugigfortntgbliehewhich sbasrddpedldt hhgositiod afepedaitad "from
41-1,41-2. One ends of these high pressure gas supply pipes 43-1,43-2 are
| ed out of the disk transport chanber 12 through the' holl ow portion (not
illustrated) inside the rotating shaft of disk transport mechani sm 23.
Three-way val ve 44-1 and 44-2 are connected to the ends of pipes
43-1,43-2,respectively. These valve 44-|and 44-2 connect the pipes
43-1,43-2 to a high-pressure gas source 45 and to a exhaust punp

sel ectively. Wien these three-way valves 44-7Z,44-2 are switched to high
pressure gas source 45 and the high pressure gas is supplied to the air
bags 42-1) 42-2, a part of the air bags 42-T,42-2 is projected fromthe



18 F E B 2003 the air bag container 41-1, 41-2 and contact with a bottom
surface of the disk transport chanber 12. In this situation, if g & RBR003
pressure gas is supplied into the air bags 42-1,42-2 fromthe high pressure
gas supply, the projected portion of the air bags 42-1,42=2 pushes the
bottom of the transport chanber 12) thereby lifting the susceptors

22-1, 22- 2 t owerraisspdre chyanbeg. 20 of the sputtering chanber 11 or transport
chanber 12 respectively until upper surfaces cone in contact with the

openi ng 20 orTh: tdrivisag trhechimersmt fonl the Faguwint apparathssfantlzer
structure of a drive mechanismfor a vacuum apparatus, wherein figures (A)
are cross sectompaised aws aindag gontajweesmomn tadeopea hudtoinvportiensobf t he
driving nechanism The drive mechanism 40 shown in Fig. 2 is equipped with
cylindrical athe lssagcephoniwidh s lowen ead npesl ams aﬁngmgistotelhinlrjﬂm wal |
of the air bag container4l, and a through hole 52 is fornmed in the bottom
wal | of the a¢ontmigezost meansifor puppleing a high anessnnergaslin dheadir bag 42
is stored in the air bag container 41 on the hottom of whjich an_ air

i ntroduci ng Ho®& Sehereifoitds charanisuinedadn thah a marthebithr abn bag of
the sir bag cont.ainer, 41. The bottom of the aiyr bag 42 is fixed at the

bot tom of ¢ hePEAIECER drewh thedower opanyend Al tla qoBitatner wdicentaetsnr

BB, PO O Sk, o R 8 M BERAR S ShABEHEL 4 Bk
(e gPem 16, St i LR BREpe BEA 05, BB 3 RS oT
0 2une £l G OB e RSP Y gl Yo e BaE BN

in the cont aiﬁhéﬁﬁ%‘ﬁtﬁﬁaﬁr@ﬁbgf’%k%l 9{: Fe?gleﬁ%%aeﬂ?g 42 is renai ned

out si de cont al ner cont ai ner 4 of harder naterials

such as a netal, F:;jrtﬁ)gq.mﬁ) i’ﬁ""g)e}fzb iv%lc'ﬁ%tmdﬁlﬁ_ﬁéﬁﬂ@aﬂ&}‘dﬂ?—%?mitﬂ@

pressure gas supp pl pes 43-1,4 shown 1 n 1 are coup to the

through hol e pybsahtt fifvéhfiohath GRRbAUNEFi vEl mddH MG Wl pRovi ddldgBnPaessur e
gas is supplied into the air bag 42. As a result, the air bag 42 is filled

with a high-pigsersarfece aflthemseeptemboblifeinpatiis disk pdisteateoficinde
contai ner 41 through the opening 51. In this situation) bellows 54 does not

pass through theeuppenri sarfakebof thensustepitosiwhenothi@isnscegior beaade t he
| ower portion of the air bag 42 has a dianeter |arger than that of the
bel | ows 54. Toatpot ttoctheobpehinp«f|toransportvchamlpen pedosthmivpeding lof ai r
bag 42 through the opening 51 of container 41 pushes other objects which is
in contact withie sprdperimg whamber,othetehihdnserting the disk Fsubstrptehe
drive nechanisns 40-1,40-2 for a vacuum apparatus are_nounted at,  fhe bottom
of the suscepnde daliskochucking, mechanisaepronidad en dhe: vaguumnlid bun i n
Fig. 2. Thus,. the top portion of the air Rhag 42 extended and projected
out si de cont &hﬁepuﬁgpgﬁ‘ﬂ%str&nﬁapfbrrpguﬂaaﬂggofthﬁhél skubstza ?)oh fhamber
12) thereby lifting the.susceptors 22-1,22-2. \Wen the high-pressure gas is
filled in ai Feﬂiﬁr gli?s HB%@%‘-&/&&V%F@@?%& 1,44-2 shown in Fig. 1 are
switched to exhaui;vpurrp 46 and e%<haust tag?gaf it&si de air, bha %% The
bel | ows 54 of t helaiVACKIYN,3PPAKALYS, AGEOXAINE; to the, pregenfnyenfion g g
2003 with th DOLt e t [ . ' st all
the porti ons CPBIEFAEAG (o8 “baheRtRE HpmbbE Ry hrbifiputy Shinfply
mechani sm GOJﬁﬁsafovﬁﬁiﬁ’g] &pﬁﬁ;@o‘ﬁ%ﬁ?ﬁ&@e'&hd a plurality of openings

formed on each of the walls, a hollow rotating shaft vertically

extending at a center of the disk transport chamber, a frame

which is arranged around the rotating shaft and rotates with

the rotation of the rotating ‘shaft, a plurality of air bag drive

10



Fig. 3 has a simlar structure to the drive nechanism40 for a w
apparatus in Fig. 2 except that air bag container 61 is a rect anEﬁJI{EBOQUUIB
and a bellows 63 has a different structure) with which an air bag 62 stored
in the air bag container 61 shrinks and expands. For this reason, the sane
or correspondi ng conponents are indexed with the same synbols and detail ed
expl anati on imeelanlisethdehdb@ited un hrltepvpldieobf tthe fidmbat plutalitye

drive mechanism 60 for a vacuum apparatus is bent in "S" shape in its
vertical sectefpipdhabonimectedstyythe ani bagodyivieonréolgamishovihironght the of

the air bag 62 has a simlar shape and area in its horizontal section to a
bot t om sur f ackolddwt metatingbal afvontfar nsup plyibgt achiglhgaressarei gas do dhe si x
bag 62 has a rectangular shape with a smaller area in its horizontal

section than exhaestingufeomopghiei ajgr chagodrive emechanizmald plurabidyaof bag
container 61. The upper and the | ower portions of the air bag 62 are

connect ed wi t$useepions ivhidy atrﬁedwﬂlbﬁﬁ' each ofspidepluralithef "adr bagpe in
its cross section as described above. Wen the high-pressure 1gas is

suppl i ed i nt dlxive mechanjsar ta wealeppenings foxmadidnathet wadlsr@fcthe he t op
portion nove outside the air_bag container gl to hi gher portjon through

t he openi ng eliskwiaansporgashiambes t%epﬁﬁfﬁb@)@ eg sRUBeIiNg: shpmber

ocat ed out sRRSiAEda; Pubsidecofhai sk traBSRERY. CRANDRE 40 BHg tor 18
\IjaEuEnggga(r:M}’Qﬁ&&%?;gh%?ﬁﬁt@@%‘Oﬁ&}iﬁ%ﬁﬁ@%&ggﬁf gr I@‘? fgii\a/le
ext ondi ng and2schAPER FHIERRR SFr Lt Brkbthe, coRE T BREE  JrabApert, .

i bag 66 o e bEY ol ity InB S APk YR REA OB R0 ol Bk T3 o
the air bags t4§£§§§r€98?ﬁ‘eﬁégﬁ gﬁs)%{)u QheFdlg?lit ghut is formed so as to

extend and contr Ictorce e whole air bag 66. Fig. 5is

a cross sectionalpuiohteflord, Ii VenEEGRARIAD b afa b ULBORARRE AfdISRfIOW ng
e prese en

a further different enbodi nent according to t nt inv ion. In this
figure) the gaERea®PRVEAtIHMS thROgAuRhlitHe of r syattErehgnichiinfedOrare vacuum
apparatus in Fig. 3 axe indexed with the sane synbols and a detail ed

expl anati on iegpudpipleidedrith tazgdts conposediofradrh tiffeaentionaterdahaaaidis
shown in Fig. 5, an reinforce nenber 68 for covering an opening 64 is

provi ded overformr differentd kin dpefifilyn 6 onf sxidedii sdnswrfagpper surface of an air
bag container 61. A bottomportion 68-1 of the reinforce nenber 68 has an
area sufficient t@heovembodéngrehi of) thie oinvertisnr isagexplainedebedow A main
body 68-2 has a snmaller area in a horizgntal section than the area of the
bottom porti sefoging tohkhe sreompemyingfagusss.has a near y inverted "T"
shape in its vertical section. The reinfgrce nenber 68 is nade of a
material) which i §i&i dhiy &Cresy seion oiofpRHerine RPBRFANS SERWHRE, et al
conpared with the in body of. air bag 62, whi.ch is de of el.astic 18 18
FE B 2003 offaGmebadiBeRY of the pEeehE UHEERtHGne MBICh A 2RBLSALY ant ai ner
61, a stopper 69 i? fixed bolts 70. The stogger 69 i.S Bﬁovi ded for

gui ding the TRRERSETAN RHAETHEE (RPRATAMHAP 2 8nB*ABWHGaPE 2 RAGIm
limting the m)vem%nt within a certain range. That is to say) the stopper
69 i s a box m%& 43 opening 69-1 on a top portion through which a main
body 68-2 of themqhei NfQr b i o] . i nforce
menber 68 noves a%‘eapﬁ?q{fg%{%i%pgg?hg%alg\kgh%ns?ﬁ?qféég kﬂ%ﬁs% is]te’r oke of
the reinforc 15,0 . a1l i o i,n portion
68-1 contact &@éﬁoﬁﬂé%ﬁe%ﬁh&l‘éﬁg?x@%eﬂ‘gﬁgﬂbﬂagé%sg%%&d%J}eg%ﬁ n l}pper
limt wherei t rid - . S o] J 9 opper
69. The rei n?g%?gb%gr}f)%rqh%g ildsgg%(?gaalﬁl%\%e ov%g@'mboqgg% F\%a[g%,-o?tand

t hus stops L foe: Si . i lhar sarea at
the bot t om porPEanCEaZris RaevifE AhEAS: PREHTRISEIE Thaim & 13 80 18

mechani snms f fi‘n?o t pﬁfq i t b of the
air bag rradeeg??%lﬁgfsi?#c rgg?\?cdﬁrlatﬁgrl a bg??}%ﬂ gli f?tdc?ag l\l/g%ﬁﬁr@%?r{ber by
being supplied with a high pressure gas) although the air bag is covered by
the air bag container made of netal. The.,air bag) therefore, inflates until
it bursts if there is not provided any 1ructure, whi ch receives the
projecting portion of the air bag. To renove such fear and to secure safe
and accurate operation, the driving nmechanismfor a vacuum apparatus shown
in Fig. 5is provided with a reinforce nenber 68 nade of a netal etc. at
the projecting portion of the air bag so that the air bag 62 may not 19




18 FEB 2003 expand outside the contai ner 61 exceeding a safe strollj(j E ?
is a graph showing a drive cycle by the drive nechanismfor a vac 8\ é’B 003
apparatus thus constructed. The horizontal axis of the graph represents

time wherein one section corresponds to 100 nsec. The vertical axis

represents a driving distance by the drive nmechani smfor a vacuum appar at us

wherein one stieé i gpuberiegpehdmber 0L ammdphet gdapiceshiB\wsisa mbanged of a
novi ng di stance of the top portion of air bag of the , drive mechani smfor

a vacuum appawdhiich iplretated byaa wastoxnl4t nosphere when the drive nmechani sm
is supplied with a high pressure gas of 5.9 x 10'g Pa and is exhausted

al ternately nearl yAdisk shapedrtdargehild gade ohavislmhfornmng sabstamcof the
drive mechanismfor a vacuum apparatus is 0.02 sec and a fall tinme thereof
is 0.09 sec. wnmupmted on afwater-naglingr backing pdated Gappavidad ohothei ngl e
substrate processing in Fig. 1 is now explained. Firstly, the drive
nmechani sm 40-uepper wallaingide e spusterivgnehamben Ad. | msthe gentex the
susceptor 22-2 which js arranged in the second airtight space 12-2 of the
di sk transporpomgrmfrtmqtslﬁramtsy mpeknl Gis suspendedyyertisallydms. The
drive nmechani sm 40-2 fqQr a_vacyum apparatus rai ses,susceptor 22-2 to a

| evel higher tHhaPHAteI3IBEC 8% el bf @W&iﬁtf&r% SRLAN PRt t he

oOrTace of +HoidasERloh dslo SehstmaseoiBortonsAatieTe RambeEs 11 6tD)
sputter troatinemed dfea Rl L8 P anasiiebe shipidring camheh I 348 5 2o
vacuum 11 d_30tb8 RO Ao ApBEL 2T ey’ 10"t he openi ng 21 of i he di sk
byt he vacuum [+ d e Mgk e tinanber 137RR01S AFGOATARNE sifiee™ o
TPk sunst r ot L 15TRER ERARP Y dEelie CRaniber 1 80  Eonfl EREERY 10
22-2 in the digfeel ' 20SPOTdxteRATHE" hddizoht81Y SkraiHPSEHA! Firk?- Zairbighte

figure shows the situation. Thereafter, the"drive nechanism40-2 for a

vacuum appar ajpicel12 -4 MR fid t @ WelcoAd Rixtfgh 6 @plaltel dfeforifiedriPa 22- 2
may be descended to a | evel equal to the upper surface of the horizontal

arm 26-2. |1 n whoke sintaglyt hlimdgicadl ofi sketiasydpodtricatchani sradsport
rotated by the notor 24 so that the susceptor 22-2 is transported into the
first airti ghthaapbee adgefiingh23 $s tpredvided dnsoweilipngs peodmro23he, di sk
substrate 19-1, and drive nmechanism 40-1 for a vacuum apparatus in Fig. 1.
Suscept or 22-secpndvaiidighthspaee f12-2t Insidd the dphdranzpordichameber 182,
transport chanber 12 is driven by the driyving nechanism40-1 a faqr, a vacuum
appar at us nowah datennpl sdiskndrangpert anevhanasme &3, omlrighy is spxavided| evat ed
hori zontal arm 26-1 and seals w.th S upper

S\Jre; afzget ﬁgp?ﬁp‘é_ ”%paﬁ&aggtﬁ 22 UeePEIThG L hadse? Tor Planiag # Plpg :lﬁfiu on the
12, The sput (r Ak chaates 1898 8! betiec¥elvgrrbis o teBRRE dinkek 17
's coupl ed totr%pxgpgg tnelrec gln(lasn%f 2@61'0%%8 st%b%erlﬁggo%tg_da'sk substrates
19-1, 19-2 reciprocally between sputtering chamber opening 20
and transport chamber opening 21. The internal disk transport
mechanism 23 is equipped with a rotating shaft 25 arranged
vertically at the center portion of disk transport chamber 12,
and is rotated and driven by a motor 24 mounted under the disk

transport chamber 12. On the i:op portion of the rotating shaft

12



21 10 FEB 2003 Then) an argon gas is introduced into the sputter]

chanber 11 froma gas introducing opening (not illustrated) and ‘E&ﬂgEB 2[][]3
voltage for discharging is applied between an upper wall and a side wall of
the sputtering chanber 11. A rotating magnetic field generated by the

magnet device 13 is applied in the sputtering chanper 11) so that plasm is
generated by 2he alinlairalyy of ring shaned ihorigpntderarm. 26yk,n26ne are

di scharge, a tarqet materjal is emtted froma | oper surface of the target
15, and is deld¥efi 88 voleh smsserianst ilng'{zf'?l%li%ﬁ agedpnapectivelice of the

O b 19 e Nk RARES Sheaits, £1C ot Bl B ) he
rechen 40 g ot o RiE R S DR RSB SRl ("
rechn ST 23 GO, Pl MK ISR, o' SR B Cab A,
oL 2 IR AU RIRE B, B AR A E1F Y S o
Techani sm 40- 2,380k SOTHRSENILINRLIGHT (ACGaBluBt SHIR 042 302 diieven

again, so tha € susceptor Srarsed To a | evel t han the

upper surf a0qah oo o817 Wkl Wisk: aribrt WechBBiRCR1 Prdiiarh the

transport chanber y e upper surtace of susceptor

22-2 in the diipisilleamePr@idk %P&”ﬂ@ﬁértlé’ﬁaiﬂlﬁrdi?.kswbﬁ‘igagl .tk éxterdd)Ys

chucked by the vacuumlid 30-1 on the |ower surface) is transported

onto the di skgiskangaaisporéPnteciamsm N8 1" disatdqisippeiderwith da Skotd@agport
nmechani sm 31. The 22 18 FEB 2003 di sk substrate 19-2 is then rel eased

fromthe | owerersivdlaghadi 8Bewlaehuis! retatedl a9l tdEvehs byt mosnorg2.tabl e
42. This state is shown by the disk substrate 19-3 in Fig. 1. The disk

substrat e 19-BHorizontab drmasJdodt snd [84-Rherelfided vans pop tofl €Y eoftinpd i s
taken out as a disk substrate 19-4 with a sputter filmfornmed on its
surface. As sthaft 33 whiehdase radialdy eftenidéngnfirori thatrodhtingeshaftsd8t

i nvention) the drive nmechanism40-1, 40-2 fox a vacuum apparatus accordi ng
to the preserNadummntlida B&slan3@Qw afnmaeealing the dransportt thambeum i s
not necessary, because the who]e drive mechanismis provided in the disk

transport chARSAANE2A%R fixed pacthmeagsarhthese hnrdgontal prme ¥d.such as
do ot occur Sspnc ARG o chiciin g 48515 goe 2 maeted Rt BOVRE
oresent | vert) 18] SeSTRLhybl il B0PL 502158 2h, 1S sKBRUMR i REERL S
bet ween holes of the disk substrate 19 to catch and release the disks.
With these mechanical chucks 35-1, 35-2 the disk substrate 19
is transported. Outside disk transport chamber 12, a disk
transport table 37 is provided which rotates in the horizontal
plane by motor 36.
A plurality of disk substrates 19-3, 19-4 is placed on the
disk transport table 37. When the disk transport table 37
rotafes so as to move the disk substrate 19-3 to a portion under
vacuum lid 30-2 being transported by the external disk

transport mechanism 31, the vacuum lid 30-2 chucks the disk

13



the drive nechanism 40-1 or 40-2 for a vacuum apparatus and an object to be
pushed such as the bottom surface of the disk transport chanber Ii28i FEBp?[]U:}
precisely since the drive mechanismfor a vacuum apparatus of the present

i nvention push the object by a top portion of the deformable air bag 42.
There is) therefore) freedomin deciding positions fox installing the drive
nmechani sns 40supstcate | h9rhe Theuddiskppsubatratand 9 Busthpacehawkede igsed
effectively. Further) according to the drjve nmechanism40-1, 40-2 for a 23

~ a F E B 200%ranspextedpsar the stramspost pebamher openingn2 I 1ofr the «digk need

for skill with respect to replacenent and mai ntenance of the air bag 42
conpar ed wi t ht¥arspexf shambar &ﬁ Mi‘ﬁt%&‘éﬂ ?’H@f&ﬂ{v&ﬁ?‘i SramsIoxti ng

7°7s & vi ew SHAGHPMTCH 2 T SUERERGR 50" hrioekBo: FEIRATH S0 thBur pose
ot P o SPGB, MR, FaCh B2 L MRl
L R R T At I
nor i zont a1 - i SAEPE AHF s 180 o Pl WRER Y, T aREPp O SHaRBL dueRife

surfaces of foyr mpll &0 BHGANS ily $HPs SPathoH Hdwhagadihye eghant sms
74-1 to 74-4 Such as é‘howﬁ" In It—lég. O ki g. are provided resplectlvely. -

Pi pes 75-1 toﬁ?&fé qre connected to these air bag drive nechanisns 74-1 to

74-4. The pipe -1 to 75-4 are introduced from outside through the hollow
rotating shaft 72.0f NHI- BoERIM $HARPon S oFURRIIRPLEF AUt ed tdigad from
the air bag drive nmechanisns ?4-1to 74-4 through pipes ?5-1 to 75-4. These

four air bag gidchadTBaIAAI0S 1840-2- forf Ghédvacupl SpPELPEUY afe- mourtedd- 4
respectively to close openings 77-1 to 77-4 which are forned on the four

wal I's around Thesdi &Kivier arsheniisaiafoerthél vacautr fgp afaturg whiek will s of
the di sk transport chanber 71) three sputtering chanbers 78-1 to 78-3 are
mount ed t o cobsudesatibed htateghin hdetmibnrefgsritis Lot Fig7-2B td4 Figld,Fafe B 2003
respectively. These three sputtering chanbers 78-1 to 78-3 operate under

di f f erent concomposedfafraiychapcontgimens dpul dds@ wpth aar open 1pwrerestedipl e)
targets nmade of different material (not illustrated) from each other are
provi ded to faimbagf4rledR-%kistaredins saik containers, cad mipesntdnh,28-2 s
provi ded outside the disk trapsport chanber, 71. The |0 | ock nmechani sm 79
includes a se¥dighisunnlys? higheDetsHe gaaintetheseaiashagithraug,

R e
Fla 4 Theecs WPl RIP SR AgelvBRam G hed sntiyf vie Fgk F3ipoRL sbmbed, 1 of
Promoutside Fhr ShepuBhe YB4C dfitiu’ B oR. oRRy | Mbpbatt O RhSHe 'S 0 TV
803 to ol oserratitl MERT25"bF AR Branihoft thath paMINEE! THACEVAL b

{ransport chaglire 744y RRA) o) 0ags PEbhyREAY ! (B0 ik UEdpigogach o

the air bag drive nmechani sns Substrate on

sputter el miggfjopges &@é@ﬁd@f&.omﬁgﬁgi@easaqnlahablﬁsz&?@oﬁneé@-a;e The

| oad | ock mechani’sm 79 T hfroduces 't substrates fromoutside into the

di sk transporgifdsaniypn 432 Ao t@kﬁﬁgﬁ-!ﬁeghﬁkesg_ﬁrﬁt souee O4b @nd W @ sk

transport chanber 71 thro_ugh the opening 77-4. e mul tipurpose sputtering
appar at us foreflpawsd purhp! Nseleeeivilpg tWhiehe ¢hbgedi nfiiteeoivalynevalwsent

invention is able to install all the air bag drive mechanism74-1 to ?4-4
for driving 2p4-1,44-2 are switched to high pressure gas source 45 and the
high pressure gas is supplied to the air bags 42-1, 42-2, a part

of the air bags 42-1,42-2 is proje'cted from the lower open end of

14 \



1 8 F E B 2003 susceptor ?6-1 to 76-4 inside the disk transport qﬂ ngﬁé 71
which is an airtight vessel, so that there is no need for such a gr BC2003
seal neans including a reciprocating piston as a conventional cylinder
mechani sm Therefore, a sinplified and small apparatus can be obtained. The

%0 St 17 RSaitF il Soniiinon 4187418 Soal coeaBEPoRan S kit 5o
th nbodi t . Of ' ' [ ding. to.the. t
Cnvent  on. | noRFEce; OF i SR  ETARRRATE RAF R L2 n8 FRi% RLPSHBRRSE he
component s ar BAIBIER BFer e caa s SnplRd BF Rhechlr SRBS 5t a2
conponents ar d e e"Tn . tailed
I . . . . hi . e, .
QUi ding a bel Pl G4 e prPugefERAS, bl S0 bERIEET T bf, e
i ded insi : . I , : .
Festoring t nelbe PR t2ak aitig ROFRER thelBoftol? SOMIIEARRER Lhambll | )
ti £ th . i . . . . . fth
T bag. A pi S2oihehdly 1itfe T Btaod 2R 1.2 teBrds ieidpdiig O 11
di sk 93 i : he '
Vertical ly i n2one ey bR Gftmbor 11, RriRHnSHatt, QaBHelR) o
provi ded in tpesfuitieliechAtilS Wpdlrl Qurbaédd ndrhbeini ebRtadhalith94Ha its

reci procal noverrent 1n’the vertical direction. By supplying oil |ubricant

in this journgpe@ng 20s6®2UNto sealrtheid hemvetieallyof the piston shaft 94 is
secured. Spring nechanism 92 is conposed of a plurality of springs
connecting peri phdfigd. 260 Fig.B5 sHovs a280 qrarei eha dfivehaechbalisshi fd¢ 93 and
a bottomwall of air bag container 41. In the air bag drive nmechani smthus
construct ed, aheatwuhovappdratud,hevlereibafightesx(Ahdsret eross ssectivnalop
portion of the air bag 42, when high pressure air is supplied froma

t hr ough hol e Gi2ws @andiddig rfigmmsbég) arenperspéctive viewsbaf) thendaiviag 41.
The nmetal disk 93 in the top portion of the air ba%42 moves_in the
vertical diremechanismh The drivet mechanpsari 40oshawraidne Kige @ sison
shaft 94 is guided by the jaqurnal 95. At the sane time, the spring.

rechani sm 92 eswinned with Qﬂénﬂrléfé‘?cﬁlrtbr?eg coptagmer bh An epening 53@@ 42. On

t he ot her hang) when, the hi gh pressure atir i s _exhausted from.the hhrough
hol e 52 and p&%&é‘iﬁéq ndpqappss allpofy the jairgbagegentpinersd lyand @ sk o3
02. he a rescrtseit TBle ok 18 PeRALed o chpobBlig, fall 4f BRE A BRE " T
i st haft 94 ' L ' ' i . t ' I
DLt on Shart SIROEEL ha" bl abfbaet Aheadbth 48, 47 R s forkfl
N mondn Sl S8 A0 pREESOR Ao 18 s U0 HEUNR B SANHT AP ol 9 10
driving by tN8biubhfl TR 63 i8 fehlehsonimiBliRate with' (h@thrbigh
expansi on and contractton. According to the enbodi nent of the presént

invention, amgle 52 WH ke Air HAE Ontifdr VEThé Boteomi 6f 188 o8F ibag ARChani sm
is used in a vacuum vessel because the guide nmechanismis provided inside

t he sea|2$d aijig firad &t TheSbbtom Wiotle 9&E thaphabnvainerp4lt Avbsllowisng4a
vacuum

forms a middle and an upper portion of the air bag 42 having a
smaller diameter than the rest of the air bag 42. The bellows 54
is projected outside container 41 through the opening 51 of the
air bag container 41 when the bellows 54 extends. The air bag
42 is made of such an organic elastic material as urethane

rubber or Buna rubber, for .example. When the air bag 42 is
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~ 8 F E ~ 2003 apparatus according to a different enbodi nent of tBe m
i nvention. The portion of the vacuum apparatus shown in Fig. 9 (;o rEﬁB 3
to the portion including the susceptor 22-1 held by the internal disk
transport nechani sm 23 in the vacuum apparatus shown in Fig. 1. Therefore)

S Rl R BB U AR ST, 2,
i i 101, .10 i i N i
Ly LI MR A R RS IR ML
portion of L0k o eRegh Bt BURLGIANE AECHNLAL Db ipie 1L 15
PRI Y 1y U PR Bt TR

formed. The aj ! gﬁg,hani sns 101) 102 are connected with screws
105) 105 thr%gahgﬂ)ﬁﬁlﬁfr}%ﬁaty of hernetic seal 104. The drive nmechanismwith
the structure desededeR YdLeS S8 |in@ 554 8 0K 3 - MUKGR 1A m of
strokes of the pr (;q!j(neégt eE pxg‘\r/étsgonsea%é t‘qhgﬂaﬂﬁ\}g r?e%%arii gms |(r?te¥l\i/\gngﬁt‘%es.

Fig. 10 is a £reaScoififleldofipthyitBWotlsh'hole 32VaLthe AP cAtAe 4109 to a
further different enbodi nent of the present invention. I'n Fig.10) parts

correspondi ngtHh@ulghPwhieh hhkiglagredsarearad is suppMed intoOthel adf Hagndexed
with the correspondi ng synbols and detailed explanation is omtted here. In
this enbodi meqR) Asl 4 resgly, bhiey airrbalgod? SesfiHed lwith Gr Biglhipres¥ass pis
apparatus (fromnow on called as a first drive 28 1 ~F E B 2003

mechani sns f aand tlae ubellawsatat exXp ands Maunimjeet eutsider contdiner d@fl
sudceptors 22-1) 22-Z, second drive nechanisns 110-1, 110-2 are nounted
respectivel y thromghupheropening® lof In Hhis usiéeption,2bellpwao 5. ddeesmtsecond
drive mechani snms 110-1) 110-2 reciprocally drive upward and downward the
di sk subst r atpassi¢hrough- the matingr § lpbudctemaing inside eantrainer ofl,
sudceptors 22-1) 22-2 respectively. The second drive nechanisps 110-1,
110-2 are suhgdassenithe howpghpprégnupé the aixr bagh 4% darl nidametessur e

a31)” 45, 57 Hareeh thad, that phabasipwe S gihid BEEGPE othe beNPDEges) I n
Sput toring cHERS PrERTA quide dha ol BRek? Mionae FBE SHRRIREROT v ch
2t “an exnausioOppnen 4t BOPRER Siher Sintia b I it ignc R oy 17
12 and oxt encrieq BoEHE, EURL DUIRTRe 31 TRE e, 1, 1HE UK BeBRRRIbRD o
The exhaust et 10 HURTYaCE BIFRratds afd M AOIRTE aF it auerfles For

exhausting anpeCoRSEIR 22- B22e2NwitH Wissideldown Grithdréspddictdahaem val |
of a second airtight space 1Z-2. A di sk pusher 118 i's provided at a disk

transport ta@h%vﬁx?iﬁfli‘i%mwkhﬁ& thd top! pestio dfhthdlask baghs? extendd3) 19-4
on a nechani cal chuck -1) 35-2 of an external disk transport mechani sm
31. Fig. 11 shnivprajédtedabuesiden cofitaindmd 1spashpiosshaitoin sa%facel of FEB
2003 22-2 are elevated upward by a first driving nechani sm40-1 40-2 and

di sk substratthe dPsk)tradspoat ecledmbetred2ypherdbyyliftingndhdr sugceyobani sns
110-1) 110-2. In this situation, the disk substrate 19-1 is pushed to a

| ower surfac@2i,22-@enter nask 17 in the sputtering chanber 11 and the disk
substrate 19-2 is brought in contact with a | ower surface of a vacuumlid
30-1. . Fig. 12 aWhds the highspressurergds \isefidleshdni mir bagrd2,speeific
structure and operation of the drive nmechani sns_provided on the susceptors
in the vacuuthapeavay uvabresvd4-d,442 dslowndiniFign ¥iave 19witabed3tot he
same conponents as those shown in Fig 1 to 5 and Fig. 10 to 11 are indexed
with the samexhawsél pummnl 4etand cexhapstathei gasi insidiet ain) bagr 2. ABhehown in

Fig. 12, the_susceptor 22-2 held by a ring ) . .
bellows 54 of the air bag 42 thus shrinks by its elastic force,
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shaped horizontal arm 26-2 of an internal disk transport nechani sm.23 is
positioned right under an opening 2l of a °~ transport chanber I|28 EEBI'EUUE]
| ower surface of susceptor 22-2) a first drive nmechanism40-2 is nounted.
On the upper surface of susceptor 22-2) a second drive nechanism 110-2 is
mounted. The first driving nmechanism 40-2 is nounted on the | ower surface
of susceptor 2EtR thei dep dpemtiono bieimg ldeateidr ovegide ¢ontiaeecdinputoward
a bottomportion 134 of the disk transport chanber 12. On the contrary, in
the second dr almostcddrthenpbrotioasvieturmagpatatemthifne? 415i as Bhowibins
nount ed on the upper surface of the susceptor 22-2 so as to project toward
a ceiling of Thg. Risk transport chanber 12. The second drive mechani sm
110-2 has an reinforce nenber 68 shown in Fig. 5) so that the upward 30

18 F E B 2003 projAcdrive stechanism Gddoscaivatuwnt apparatuseshewn imnge by
a stopper 69._On the upper surface of the reinforce nenber 68) a center
guide 120 is Fige8 hes aciprilay strupture satidre [daive anechanismi4@ fostaat e
19. This center guide 120 includes three under jaws corresponding to three
upper jaws i n¥RGUBEM appanadusdm Eig. diexeerishat an; bag condpings ﬁg s

bef or ot he. di SRCAREMIAT oY S0 ADRBY S B B AD AHEIEr R CHIRGBUB Rt
PR A T R I e T
mechani cal l'y. A,pl ural.i susceptor restqring nmechani sns 124 is. al so
equi ppefl ijn iﬁg(@e ha -'ZOIE%*Q J%ﬁé"sﬁ&ﬁe%%?i %nt“(ﬂ“%?lr‘r?‘éé%“zg of the
1241 ne dd BRI, O fﬂﬂc!%@dﬁ%ﬁ&?ﬁ%éﬁﬁfE#gﬁﬁgéfﬁ@%?%%ﬁ@?' arm
26- 2 . 22~ | 0 |

t hr OUSLOEQI e:%%q{vxﬂlﬁﬁuzlp%gpﬂg%%g b%glfq]vg's?li]%eggg%w% ggﬁ%?ﬁgﬁgoégfh%?

DU 22 HOASN mBR SOV 4 v gt 0% 5

shaft 130 andskap&MAritsWdmt@lodedtivh. That is to say, a main body forming
a lower portion of the air bag 62 has a similar shape and area in
its horizontal section to a bottom surface of the air bag
container 61 but an upper portion of the air bag 62 has a
rectangular shape with a smaller area in its horizontal section
than a rectangular opening 64 formed on a top wall of the air
bag container 61. The upper and the lower portions of the air
bag 62 are connected with each other by the bellows 63 being
bent in the "S" shape in its cross section as described above.
When the high-pressure gas is supplied into the air bag 62, the
bellows 63 extends and thus makes the top portion move outside
the air bag container 61 to a higher portion through the opening
64. When the gas inside the air bag 62 is evacuated, the bellows

63 contracts by its elastic force and thus make the top portion

located outside the air bag container 61 descend into the air bag
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horizontal arm 26-2 with an elastic force to pull these two objects apart

with each other. In Fig. 12 and Fig. 13, a synbol 134 shows an
of the disk transport chanber 12) and a synbol 136 shows O ri ngﬁﬂlgﬁ&zﬁﬂé

vacuum seal i ng respectively. In the next) the drive operation of susceptor
22-2 and disk 31 18 FEB 2. 003 substrate 19 by the first drive mechani sm
110-2 for a veeutaingpfer threughtbecogsninge64using Fig. 12 and Fig. 13. In
Fig. 12) both first drive nmechani sm 40-2 and second drive mechani sm 110-2
are not supplied vtdrivRemachanises i dogaa vaguum app@rasws shawaim bag

42, 66 is stored in the coptajner 61. Wien the high pressure gas is
supplied to t k2.1 BEAFLY thersame s IuCIuEn @s the K3ike mach aniss 60

mechani sm 110-2 through the first d seco hi gh pressure gas. supply pipe
43-2 and 112-P%ay Weﬂ@ﬁ?aqﬂé‘sagﬁoﬁé’guh lgxéaﬁﬁ‘ge Ithy exten war d

T B o R AP R e 11
i g 1 i 68 ]
Loty BEAANATLTioL s UL R Y ST babdBgl L
i 42. W. - i 22-2
Lhe 21 bao 45 oMBah P SEGPhaE 6 erhslo e vateih HACHR! B %2
(nerestor et | SR IRGHAM ALY 8 € AL EHE i Bul a0 diidn g o'

bag 66 of the 'secon rive nechanisml pushe 19

upward throug &#Fi%?%”ﬁ?ﬁf‘is”ﬁﬁ’ﬁ%%% 8"ed ExtBAdY AEHIBn ety i he

external disk transport nechanism 31. The upper jaws o0 e nechani cal

chuck 35-1 argaisfieefolrfd of the WhSl&at Bagheée of the disk substrate 19 and
are expanded there to hold the disk substrate 19-2. Wen the high-pressure

gas is exhausted fRigMst e af E¥dds s6EtibRA1 V86 WNGF @ Ay, e TREdthANIBHOfer al10- 2)

the coil spring 132 of the restoration nmechanism 124 restores by its

el astic forcevdcuumt Wipp Afetuslsslopibig 28- Tutrthet s diffegentl embosdiment32 -~
S ~~s 2003 shown in Fig. 12. In Fig. 12 and 13) al though the expl anation
was made aboudccowdiptto the Hmeseatgimvemtion.t he tipisnifigni] the tdwmdi sk
transport chanber 12, it is needless to say) the susceptor 22-1 arranged
under the opewmpogeénts ashéhepetafethagdrivanbeechianisno\é0 ifor B gact@mand 11
perforns simlar operation to that of the susceptor 22-2 with a sinpler
structure. THRRParatusyirdpitr 322re indexpdewithddre same symbels2ands a
sputtering chanbe 1 cioses, t he openi ng %O of . the s%’:ﬁeni ng _chanber 11
and pushes t Hietgilad explanation s pmptadd Ipna deivgpmeachanisme Rty a11 to

make it contact with the | ower_ surface_of &he center mask 17. Ba( rEDvi ng
di sk subst r at¥ACHILIR) aRBABatS SHOWER dBnH1GH py@n reinforce member 68 for

covering an opening 64 is provided over a rectangular opening
64 formed on an upper surface of an air bag container 61. A
bottom portion 68-1 of the reinforce member 68 has an area
sufficient to cover the opening 64 of the air bag container 61. A
main body 68-2 has a smaller area in a horizontal section than
the area of the bottom portion 68-1. The reinforce member 68
has a nearly inverted "T" shape in its vertical section. The
reinforce member 68 is made of a material, which is highly
strong and is not easily deformed such as a metal compared

with the main body of air bag 62, which is made of elastic
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mechani sm 110-1, 110-2 in the manner described, the follow ng prob
remai ned unsol ved i n conventional apparatus can be solved. Mre ?éeEEB 2003
specifically, in sputtering chanmber 11) the susceptor 22-1 is nmade contact
with the opening 20 and the disk substrate 19-1 is nmade contact with the
center mask 17 respectively. However it is difficult froma nechani cal

preci si on poi exgadicvimaterialnsian v thief speming fdt 0L thee ais bsxgepontaid2rl and

di sk substrate 19-1, contact with two different objects) the sputtering
chanber openi 6, acstapparh69dsnfivedipybolts 510.tFhesstoppernt9d ioprovided3s are
provi ded on the upper surface of the susceptor 22-1) 22-2. for sealing the

di sk transporforcignidingl ther gipinferce: mepreer GRi te mmeve anpwarskssandto t he
opening 21 of .the disk transport, chamber 12. This O ring 136 is not pressed
with suffici ehewngrard gachiprlimisingthenmonamensd within: s cextainspasge. at

t he opening of .the sputtering chanher 11. The - 33 1 a.F E B 2003
S:Jscelpt o[) 22-2'Ehaﬁd8§ﬁd Bri Smggdﬁeﬂdljbgﬁ‘ g@"t‘%ﬁs"’“ﬂ@1’ﬁ8ﬂ“5§§éﬁ?“

O-ri 1 i
G 9o bt veon & rioR, BOFHaT ShruEh, THiER 2 poaterBon S8 of the. Faintareer t o
make t he Qisk s%ﬁitr !ﬁ‘lg'% t o, contact w th tg centeg mask |7, 0r éﬁth an
out er peri pheP¥ %ﬁﬂf Js ablecte Rassy  sethat dhe, Teigforce mamber 08,

; ‘ - y

”E “hat 1 Rd%ef] B HREISVR, bide phiptdswiehhf {gﬁ*ﬁéfmha?{"reﬁﬁf%{mgu th
susceptor 22 SrPRETBECRENURRefck dpiBE: B8 [ Potrtden ¥ fEyaL hidP ©
contact vt WESRERhoOBo o Bbedifh BEVK GRS e Yoh el ofRKe

sol ved by drigiegit BRgSeesEAn¥rS6 22md a2 uppidlitdit WhekestRRb BERIm 9~ 1.

19-2 with separate drive nmechani sns for a vacuum apparatus. Furthernore, on
the side of thertonenie8s12keathebe tHeslopendngPB9-1Chafheioppér @ @er nal

di sk transport nmechani sm 31 uses the nechanical chucks 35-1, 35-2 or vacuum
chucks for ree¢nhfor@ meinber &8ingothlewed tupabsahe dPering 8931 a@d t he
upper surface of susceptor 22-1) 22-2, a receiving recess for the disk
substrate 19-thusl8t@psamioving thger sinealthd ceivfuadebmembert68 dhasva |

whi ch prevents the disk substrate 19-2) 19-3 from being thrown out while

t he di sk subdargee area2at theobettenaqmytion tGfr Istlhanpthe arsatofaopeuingd to
the sputtering chanber 11 with high speed. The di sk substrates 19-1, 19-2
are, thereforé8 1lplaced in a deep position about 5 nmm bel ow t he upper
surface of the - %4 1% FEB 20Q3 susce%tor 22-1) 22-2. The chucking
mechani sm such asIRddyeadries 1508S 101 Fvacyiim [P Raatig$ L ova|dn

transport nechanism 31,.needs a | ong_,.chucki.ng nmechanj s uch, as at Jeast 5
bt o) ect od Tifor? (1o FiBuh: 8 PRECDE GBS AL NRE B ass. 0F Slaoti reseie : ne

openi ng 21 of tEe.disk t.r ans q;t chanber 12 herne iqul% to take 0 t he
orok- ot r armaterisl Heist o a R GtanHelhy Hhink sitpnhed Fih rancy
L SR, M AN sl
boo R0t 5° bk Yolitaf 6P a0 B il NTHE UK Dl TIBIIBIAE, it OF

these drive nRABRNESEL#Gid )it Phdes HWBYE probibd Nfns Stasate | fnith and

down novenent o e susceptors econe |lorger, the drive

et s 10 ke CGELLEE SRS B0 GIOBRE o ) st v

as time for noving up an onger . _ necessary
to decrease ihgy ShhAKQoDYeONFS Jaft o dMacdiMitRO opevatidibsithat drifing 19- 2

up and down by a separate drive mechanismfromthose driving the susceptor
22-1) 22-2 upnadWadidi for divdcudheagpheaths WS innFipes5aanyeovidedal

vacuum apparatus. Fig. 14 is a cross sectional view of a vacuum apparatus
showi ng a f urthr i Féieiferée catadbEBNBSA0RANG Ief (0 idutabr esentati ithent i on.
In this figure) the conponents corresponding to those of vacuum appar at us

shown in Fi gprbjedting pértdon Fofothd hiarkag sdetieat vhehairhbag BB nsyyhmits and
detailed explanation is omtted below. In this enbodinent, first drive
mechani sns 35 18 F E B 2003

19



140-1) 140-2 for raising and descending the susceptors 22-1, Zzlé
provi ded on the bottom of disk transport chanber 134 instead of e?rréB 2003
provi ded on the side of the susceptor 22-1, 22-2, so that the air bags
142-1) 142-2 project their portions toward the susceptor 22-1) 22-2. This
enbodi nent has advantages that the susceptor is light in weight and thin in
depth. That i expendagutside thegomtairentdrexteadingsd safe stwlee.are instal | ed
at the bottom portigon of the transporit chamber,_ with only the projected
portions of air badi2611s 1a28vaphi ghomingcRedrivet gycleovhy the rdwigeos the

susceptor 22-1, 22-2 for _being driven. Ar bags y be installe b’ﬁéh on
the | ower endMfC Bbt 84T ZAdVaRUER BEDASALEE pen stamgkedr HBBendi ng

mventi on hashBEERALEDAKIRSH thet BFAH GPBRERSTES TR NbeaRb dRpRon
erhod ment . BorarRApazAiq 0D RiseR dhs HeFhiaad ok FRPreesRts R K ARG

o 10y Fig. disthngeq hf (AT, Beiyel, mAghMBEHATLARD O CkRnBAS ) RrbRuaht o

To a vacuum aiieBin ohs S8 Heh caesnbpda Dy Sl THFY e AR BRaRBAC"t or
chanber may bEhaPESofca WEyfle divfne B (e L Ior TR UER bABVINS |, .
the disk SUbSH%ﬁ’tee%eo&ani%Qn gﬁ? go@aﬂilg?f {a‘;}]gﬁ&‘)ith‘%dﬂé@é’ﬁ Guit 3 ggcgu@e di sk

substrate is then transported to eac sputtering chanber y a

transport mechfmiospherfiwhehOfld Axive Mechaanéml iP/swpplidd ith hshigh med on
the disk substrate in the sputtering chanbers. The disk substrate i's then

taken out froprédineagalsBf FON BOAP 4 ol dxltastvdal ferantely heakbypber .
As descri bed above, since the drive nechanism for a vacuum appar at us

according to ¢hee pr seeondi Micst graph sslopwsatlealt by résditimepéstde drips and
thus can be made in snmall size, whole of the drive mechani smcan be

i nstal | ed i nsmiehtamismaferim sppanat wpp aiftatnsf s .02 seeanal anfadbstiore
mechani sm for vacuum seal is not necessary, and inpurities such as

| ubri cant i ngtheatieofiis @c0%secbe brought into the vacuum apparatus. Although
above expl anations are made with the enbodi nents of the present invention
in whi ch magnet r o\ pRReXAtIoR ofpsheamasn etrene gputhering sananatenteon can

be applied to ,not only sputtering apparagus but also to filmfqgrmng
appar at uses i #& @Iiﬁ’r{:}’%r%%ﬁﬁﬁﬁmlB%bg-vzlclﬁjﬁﬁod%[ﬁi‘@lﬁilBﬁ a%&?ﬁyus, and

to an etchi ng,appacalys Lncluding, g COF of 8 RUE 200ar afuses; ivedbon 16 F
the lower surface of the susceptor 22-2 which is arranged in the
second airtight space 12-2 of the disk transport chamber 12 is
driven by the high pressure gas source 45. The drive mechanism
40-2 for a vacuum apparatus raises susceptor 22-2 to a level
higher than an upper surface of the horizontal arm 26-2: so that
the opening 21 of the transport chamber is sealed hermetically
by the upper surface of the susceptor 22-2.

On the other hand, the substrates 19-3, 19-4, which are
placed on the disk transport table 37 to be subject to a sputter

treatment, are chucked' at the lower surface of vacuum lid 30-2
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1. A drive nechanismfor a vacuum apparatus conprising: an air Z
container wwth one end open which is installed in an airtight v ﬁd'l_'E(B 2903

vacuum apparatus, an air bag stored in said container, and a neans for
supplying a high pressure gas into said air bag, wherein a part of said air
bag is projected fromsaid open end of the air bag container by supplying
said air bag tsarnspomtedh-hy ether extemnaly wanspergh npedsmirsenga?sl.sdig)im y
means, thereby noving an object in said vacuumvessel and further wherein
said drive mevacwunmlidB042\igcratatedmndituansperiad te dier opening 21 of

rei nforcing nber. for the air pag .arranged on an upper, surface of said air
bag cont ai nert Q)rdlékoﬂ%'gsk%ﬁdcgﬂm%d,z i’ﬁ(dtges?%i%é‘ralvﬁlﬂh trangpeEy on

Tenbor dur | ngTOCRARIAE & ldd HRANHGPH R SRS 80 b SR Fiin Jhel

Apparatus as EAGHWBL I 30 K1 ShupTen, o Ehe ARRIPEOL15E FERREPPEY CORMRRR i ng a,
bag proj ect eald e Aot auriaghh S eafandas o ek ihstEnte %2 Reingun and
36 - - ren Sulked W ERE RV shRedtRfnrthe BGknbih 254 ATHERE 2

n claim2 charade ehdild N3 FREIGNE ARGolrnedn98.oTatel FA

material and | 0 'sai d air bag contai ner by e elastic force

generated by sigéxgs%aeskit&d%x?f Tﬁ'er@ﬁftteli}?tﬁé r%ﬁ@ghﬁgﬂgﬁahfﬂﬁggﬂ-i fofphaust ed

fromsaid air bag by sald gas exhaust neans. rirve mechanismfor a

vochu SBDST e Y dELE @i be aanler i 1o b jnej g1 o
into said ai rgyPR@pteRtF2 L mAy beliddscended to a level equal to the upper

surface of the horizontal arm 26-2. In this state, the internal

disk transport mechanism 23 is rotated by the motor 24 so that

the susceptor 22-2 is transported into the first airtight space

12-1. This situation is shown by susceptor 22-1, disk substrate

19-1, and drive mechanism 40-1 for a vacuum apparatus in Fig.

1.

Susceptor 22-1 provided in the first airtight space 12-1 of
the disk transport chamber 12 is driven by the driving
mechanism 40-1 a for a vacuum apparatus mounted on its lower
surface. The susceptor 22-1 is thus elevated over the upper
surface of the horizontal arm 26-1 and seals with its upper
surface the opening 20 of the sputtering chamber 11, which is
formed on the wall 18 separating the sputtering chamber 11 and
the disk transport chamber 12. The sputtering chamber 11 is

thus closed airtight. The center mask 17 is coupled to the center

hole of the disk substrate 19-1.
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elastic force when the gas inside is exhausted by said exhaust gra n é
The drive nmechani smfor a vacuum apparatus as clained in any on gf ?:CE |2803
1 to 4, characterized in that said neans for supplying said air bag with a
hi gh- pressure gas supplies said air bag with the gas through an opening

LS_L%? at s Zf?i clai [?é‘i’ea*?nc%%”éﬁ 5RO gt A8 Ee R AN ST SBWI R,
Chr ough an op%%ﬁg’%ﬁiiirr@%ﬂ ¥ GBRAhE RiG ﬁ@@*“’i‘%ﬁ%ic%%@g%‘%%r atus

conpri si ng: %HU%N:Q ef’or i sVl cl{élﬁg i3 %gﬁgh ﬁ@?&@ hSah U ? sai d

drive n”echanl SmTor a vdcuum appar attus "pro In Sal vacu vesse

61V, eI AL 00055 PV SRR T 0 Aifchig
magnetic field generated by the magnet device 13 is applied in
the sputtering chamber 11, so that plasma is generated by the
discharge in the sputtering chamber 11. With the discharge, a
target material is emitted from a lower surface of the target 15,
and is deposited to form a sputtering film on an upper surface of
the disk substrate 19-1, placed on the susceptor 22-1.

After the process for forming the sputtering film on the
disk substrate is completed, the drive mechanism 40-1 is driven
again, so that the susceptor 22-1 descend to the upper surface of
the horizontal arm 26-1. The internal disk transport mechanism
23 then is rotated and driven by the motor 24, so that the
susceptor 22-1 is transported to the second airtight space 12-2.

 This state is shown by susceptor 22-2, disk substrate 19-2 and
the drive mechanism 40-2 for a vacuum apparatus in Fig. 1.

In the ﬂext, the drive mechanism 40-2 mounted on the
lower surface of susceptor 22-2 is driven again, so that the
susceptor 22-2 is raised to a level higher than the upper surface
of the horizontal arm 26-2, and that the opening 21 of the
transport chamber 12 is sealed airtight by the upper surface of
susceptor 22-2 in the disk transport chamber 12. The disk
substrate 19-2 is thus chucked by the vacuum lid 30-1 on the

lower surface, and is transported onto the disk transport table

37 by the rotating external disk transport mechanism 31. The
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an air bag stored in said container, a neans for supplying a hi f

gas in said air bag , wherein a part of said air bag is projectgnffJ%EfEZBga
open end of the air bag container by supplying said air bag with a

hi gh- pressure gas by said high pressure gas supply neans, thereby noving an

object in saiq,vacuymvessel. 8 . vacuum appar at us conprising; a
trJansport chaé#‘éﬁr Sh'glﬁtﬁﬁt%rigé?rﬁ Qﬁf’ns s'Ie&r ?ﬂf&ngb‘éﬂ?w guriagecef to be
treated having a first an econd openi ngs fornmed .in I, formng said
L r anspor t chabb ¥ ackw dad 30y Lo Hhe ek FRaparoTh (kg sThis StATe IS
conmmuni cates w th saidtransport, chanber through said,.first, openin a
transp;)rt nec%ﬁ?vﬁ‘ngﬁrgg‘? gﬁtﬁEiW%%’rat?r (sf;b?t ﬁaﬂ‘gg‘g‘q gn‘skrsgfw dBEf‘? n? a |
susceptor on yhi Qbj,ec 0 reaf ed,i aced he n | Lrst an
second openi ng? gﬁﬂa@l‘ﬂ} it%nﬂ@%ﬁ 2’% f %‘@agﬁmﬁ‘bﬁa&%&s "%raﬁyiddb% on
said transpor [ for 1driwi | &l tor 0p0penand cl ose
airtight sgi d£q$%?%§n%gn e%grlfdg%%%%gﬁigﬁﬁgﬁﬁlgpﬁzgﬁgﬁgmqrgﬁeg Pacuum
appar at us furhge%?r?ﬁgpri sing: an air bag stored in said container, a neans
for supplying I'gh-pressure gas in said air bag , wherein a part of said
air bag i s projected i amhsshdtrpcaestiip®ion "6t Ao WAh6RNENECEE Bhe
supplying said air bag wth a Fn gh-presgure gas by sallc)i I'gh pressure gas

supply means, pfden tifhvertifn 2¢he dﬂi%%ﬁmﬁm&g 30 0 0L 80 9 vaSuthr d

first or second opening to close It airtight. TRe vacuum appar at us as

claimed in cl é‘fgﬁh@at@%é‘&i(ﬁhigzﬁﬂ the pPédedNieveRtioal hhsaas RfvalBFAN sm

I s provided outside said transport chanber, and that said external
transport nectlt the Gealdins €6r ¥abaain dBtwdt Aledesydiiy; becdhiicctheRvkoleerti cal
rotation axis and a vacuumlid, which is provided at an end of said

hori zont al ardriver meehanignois Provided sisi dheedivkl topnsp ot chanshek t1Ransport
chanber. to . The vacuum apparatus as clainmed in claims or 9 ,

char act eri zedforminigat wacwunr appiargtebafars,i theproblemspsuchlds weafr
sputtering chanbers communi cated with said transport chanber) and that said
obj ect to be afr e@reig sfor dvatusubsseal eor mixing of impurities into

sputtering film do not occur.

Since the drive mechanisms 40-1, 40-2 according to the

present invention are small in its size, size of the vacuum
" apparatus can also be made small.

Further, there is no need that a relative position between
the drive mechanism 40-1 or 40-2 for a vacuum apparatus and
an object to be pushed such as the bottom surface of the disk
transport chamber 12 is kept precisely since the drive
mechanism for a vacuum apparatus of the present invention
push the object by a top portion of the deformable air bag 42.
There is, therefore, freedom in deciding positions for installing
the drive mechanisms 40-1, 40-2 in the vacuum apparatus and
thus space can be used effectively.

Further, according' to the drive mechanism 40-1, 40-2 for a
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11 . The vacuum apparatus as clainmed in any one of clains 7 to
characterized in that said drive nmechanismfor a vacuum appar at alq sFEB 2003
further provided with a nmeans for exhausting the gas in said air bag,
wherein a part of said air bag projected fromthe open end of said air bag
container is wthdrawn in said air bag container by exhausting the gas

i nsi de sai d avacwam pppaxatusednthe preseminvemtjonhdhgae isrpo nepdeforacuum
apparatus as clainmed in any one of clains 7 to 9 , characterized in that

sai d nmeans fovkidlLippith rgsparct tei replasement and gnainteranee fstheppin es

said air bag with the gas through an opening fornmed in_said air ha

cont ai ner . 1doagﬂ?ecoam&m<&pmgaﬂa% rgplacemend 41h‘fd¥léimeﬂl.lalt¢ﬂapgct%é>ri zed

in that said neans for aysting,the s from4l ~0 E B Q03 said

air bag exhatrsqnqunféogaiﬁ]ﬁmagwa&rprobgﬁpwg.ﬁertﬂw the zeplpcomentgan

cont ai ner. 1Ab. A vacuum.a @ ratus conprising: a sputtering chanber in

whi ch an airt ‘bﬁf’n&i@cﬁagrbgjg e is provided) a magnetic field generating

a device | ocated ove,.said sputteri chanber, ta ge ate magnetic field
'n said sputterindBnafodd A VIEK GERORIRE docbURzaR U R  PhnaBr sai d

Tel o gener attRgoRivenh 6F 25 Epife rﬁ%igﬁ-séi e%aﬂwfk%r%%ﬁﬁ%@% oﬁZEQFBi i
put tori ng cianane. R, ARelARe o, PRTHeAdd IVERRLAF, & Mol |
roma bolt opghatioBnal 2 viaRSP HdadPUINEIre DENION A1R'IAEAIRER 1O

provi ded on a cei g portion an 1 nternaP disk
transport nmechafi i IS vipded | ' e pef t g;g{ f
transporting suscczdg}%fsscibo]!r@épggi ng g slélrslﬁé,ﬂs ittr?g}?eg oan%\iﬁl ta_(gghtteri ng
filmis fornmagandpbsf Néh&inbdietMEETA Shignbi 73l i8NYravilePNdrabedl tHE) a
plurality of vacuumlids which couples to said second opening of said
transport chagbatingoshatph2ndlad fiaxﬁbt7$Mvﬁﬁgwalfé|a‘rlil%hd&rbfﬁ1ﬂbékn _
substrates on the lower surface) an outer disk transport nmechani sm which
transports sa thovigontall settibrtrutabes dhda dpavizogtalnpbat e withnsekation hanber
and a di sk support table which is arranged at a position

of the rotating shaft 72. On external surfaces of four walls

b} )

forming the frame 73, four air bag drive mechanisms 74-1 to
74-4 such as shown in Fig. 2 to Fig. 4 are provided respectively.
"Pipes 75-1 to 75-4 are connected to these air bag drive
mechanisms 74-1 to 74-4. The pipes 75-1 to 75-4 are introduced
from outside -throug-h the hollow rotating shaft 72. A
high-pressure gas is supplied or exhausted to and from the air
bag drive mechanisms 74-1 to 74-4 through pipes 75-1 to 75-4.
These four air bag drive mechanisms 74-1 to 74-4 push
susceptor 76-1 to 76-4 respectively to close openings 77-1 to 77-4
which are formed on the four walls around the disk transport
chamber 71. On three of the outer walls of the disk transport
chamber 71, three sputtering chambers 78-1 to 78-3 are

mounted to commuxiicate through the openings 77-1 to 77-3.
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42 ~ 8 FEB 2003 separated fromtransport chanber. and a drive gﬁ |
for a vacuum apparatus, said drive nechanismfor a vacuum appar J{E gﬁaﬁ%
conprising: an air bag container with one end open, which is nmounted on a
bottom portion of said susceptor an air bag stored in said container, a

means for supplying a_high-pressure gas in said air pag , wherein_a part of
said air bag XeSpge 'V@éYegrhﬁﬁn thiee oynttern g Cglﬁ‘é“ eFs ha8 ko alfet to

P R R A A L HE e 3 R e
appar at us. ncQUPHIREAG BE5PRAMPLE, ATERD: dpAdech Atfriert mateial Wete
i sk subst r adbatBRFes Troge At o e Breathoyad B FeR Hf S kAL e, or
5 e contagl " 234 TRER.BScRhnLFbE TSP bFp b HERRAS Yl .
7L 3,955 SRUREIE, TRIRGLSTT P! KOS oBE AR o Shalf 4151
sai d sputterifyd,6Ra¢Phhe 82. The second frame 82 rotates with a second
hollow rotating shaft 81 which extended vertically. Air bag drive
mechanisms 83-1, 83-2 are provided on opposite outer walls of
the frame 82. These air bag drive mechanisms 83-1, 83-2 are
those shown in Fig. 2 through Fig. 4. These air bag drive
mechanisms 83-1, 83-2 are supplied with a high pressure gas by
high pressure gas supply pipes (not illustrated) introduced from
outside through the second hollow rotating shaft 81. The air bag
drive mechanisms 83-1, 83-2 come into contact with disk
transport tables 80-1, 80-2 to close a opening 77-4 which is
“formed on the wall of the disk transport chamber 71 by
projecting a part of an air bag included in each of the air bag
drive mechanisms 83-1, 83-2. A &isk substrate on which a
sputter film is formed is loaded on disk transport tables 80-1,
80-2. The load lock mechanism 79 introduces the disk
substrates from outside into the disk transport chamber 71, or
takes the disk substrates out of the disk transport chamber 71
through the opening 77-4.
The multi-purpose sputtering apparatus for forming a film
according to the embodiment of the present invention is able to

install all the air bag drive mechanism 74-1 to 74-4 for driving
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16. The vacuum apparatus as clainmed in claim 15 characterized in that said
drive mechanismfor a vacuum apparatus is further provided with % §dehpf PB03
exhausting 43 1 8 FEB 200 gas inside said air bag , and by exhausting
gas inside said air bag by this neans, a part of air bag projected fromthe
open end of said air bag container is withdrawn and stored and by this
action, objecsusceptored6rh saiT6-Madnsidevaheeldisk transpwrtvehambeppar at us
as claimed in claim 16 , characterized in that said neans for supplying

hi gh pressurewddehiiy ani dimighbagssel,tsn shppltheyesis hoonged feresuch iang
opening which is provided penetrating through said air bag container. The
vacuum appar ahesmatic| séaledneans| anchuding charecipeocating rpisben @si & neans
for exhausting gas in said air bag is to exhaust gas through penetrating
openi ng whi chconventivnaddcylénder aniesh anhswugFhenetore; ra mimplifiedi nad A
vacuum appar at us _conprising: a disk transport chanber)_ inner surface of

whi ch is fornsmglh apmangdnsl caphe Oé)rtanwgnfl‘h@ lead dopkdmechamism 79 wal |
corresponding to a plurality of sides of the polygon) a hollow rotating
shaft arrangelrasideddi outsider j the | disk transpary achpshenn7df isnsakse this
transport charrberg, a frage V\/ai ch ig arranged around said. rotating shaft
and rotates viplified - apdapadesmall; g rotating shaft , a plurality of air

bag drive nechani rovi ded fi xed] n the outer. surface of this frane, a
Droral ity of b ped Ealiit 8Os Ar ANl Eied P ROBIR E RIS SrobRAMmERS

t hrough inside, said holhlow rqotating shaft in order,.to suppky high pressure
gas to said a‘?fr Fag AFi \p@grre&'ﬂﬁi cﬂﬁnlsm according 1o b present

invention. In Fig. 8, since the fundamental structure is the
same as the air bag drive mechanism shown in Fig.2, the same
or corresponding components are indexed with the same
symbols as those in Fig.2 and detailed explanation is omitted.

In this embodiment, a guide mechanism 91 for guiding a
bellows 54 in a direction of expansion and contraction is
provided inside the air bag 42 as well as a spring mechanism 92

" for restoring the bellows 54 when a high pressure gas are
exhausted. At a top portion of the air bag 42, a metal disk 93 is
buried in a thick wall of the air bag. A piston shaft 94 is
connected to a center portion of the metal disk 93 at its one end.
The other end of the piston shaft 94 extends vertically in the air
bag 42. The piston shaft 94 is held by a journal 95 provided in
the guide mechanism 91 for guiding the piston shaft 94 in its
reciprocal movement in the vertical direction. By supplying oil
lubricant in this journal 95, a smooth reciprocal movement of
the piston shaft 94 is secured. Spring mechanism 92 is

composed of a plurality of springs connecting peripheral
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18 FEB 20D3 or exhaust gas fromthese drive nechanisns, a plur atbg#ééd
susceptors driven by each of said air bag drive nmechanism and 2&]93
bl ock the openings fornmed on the inner wall of said disk transport chanber)
a plurality of sputtering chanber s provided to connect through said
opening, and a load | ock nechani smwhich is provided outside said disk
transport chapbetionadof rtdrespoetaliidisk 93 andi @ bottomr aadpoof aimabber

t hrough sai d opening or transport disks out of said disk transport chanber.
20 . The vacueontdipar#lys as clained in claim19 , characterized in that
said plurality of sputteriong, chanpers are equjpped, wth targets conposed of
each different natldy ithes aixd bag ;H)lai"ﬁf aechanisms thus; icomsticted, dthe sk
surfaces. 45 . ) .

_Ah. A A AA ADSI1awSAd, of the air bagrd? extendsato xaise the torqoationof, A A@

. A39. AhL. A, . AS9. ASF., A@J. AU. AQ e. . . A. e. ASYR Af| . Ay. Anf . 2. AY. AY
TA{.AU A al. alr ba%uﬁlf w(%enAﬁ?gﬁ\@;ressure air is sYxperedA\ (flrom a

e T B R L S AL sy )
T o8] ob] ob] ob] Gy AR BhyEL EhEReFAL GEhE PR Bl R B LRUGT bF ThEir UL
0D000077} xsni glo Z 89%&3},9( g}l(éa] gg%tgg %a}’%ﬁ%c&g‘}%%ﬁkaﬁﬂ Ce&if@éﬁ@l\ﬁl”‘] c(a]c

ajca]c(a]ca] caJca]caJca]c(a]ca] a

cal o(al ca] cal CaU o SR Y REfioR ehatt 3% T B B3) O dBead] ) °3
calcalc(alil _rA&qﬁ%vsa/ﬁggﬁig ’X%%g?tﬁé %e@%gigglr%?gﬁ]}?ag %ﬂtflgﬂaﬁcéca] cajc

ajca]ca]c(a] ca]calca]c*al cal ca] aj cal ca ajcalc

(a] ca] ca] ca! 4jst \PIHS{dpLBb 1oAY tHd 67 Bagcfd.c(a] ca] ca] ca] ca] c(a] ca] ca] c(a

]caljca]caljc(alcalcaljcal]c(a]ca]ca]ca]c(a]caJcalc*alcalcalca]lc,alc,alca @

<x* 8t zQYhCz} xsni QL lthkcdthexahanl; arkén]tha] hagk gl sahea] £i2] izod eBahsgddca] cal c

*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] cal § 6?LSX" (5qwNj ! n} " b} xsni

d_Z]]] ca] ca] dzpanlthe] tlajcaegdls Hode] 2] xxed qadesahee] nadide] tled @al dalge 82] ] ca ca

]ca] ca]c(a]ca]ca] ca]c*a] ca]ca] ca! b6 -S} Aw}gqw

} xsni d_Z] ] ] calexapaa¢da] the] ndtad] dajk aPSajina]the ctujpc ap axflion] ds] palleds] ca] ca

] ca] c(a] ca] ca] ca] c(a]ca] ca] ca] c&a] caLca! -

S} Awt qw
1 xsni d_Z] ] ] clavehwairdaby (xglstofiang ebtbe]sning] wechaniam 9Rc Axajxeudta] ca] ca
] ca] c(a] ca] ca]hcaLcl( a] ca%ca] cajca]c*alca 5?Rvi K, , 10% h& (h) -
the bellows 54 also restores. At this time, since the piston shaft

94 connected with the metal disk 93 is guided by the journal 95,
the top portion of the air bag 42 descends in the vertical
direction with a high directional precision.

The air bag drive mechanism according to the embodiment
is thus able to improve the positional precision in the driving by
the air bag made of a soft elastic material through its expansion
and contraction. According to the embodiment of the present
invention, an oil lubricant can be used even if the air bag’drive
mechanism is used in a vacuum vessel because the guide
mechanism is provided inside the sealed air bag.

Fig. 9 is a cross sectional view partly showing a vacuum
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10% h& ()- L3 10% h& ()-L10% h& ()- Yy10% h& ()-3940% h& ()-y1
h& ()-vaB7, 10 h@:10% h& ()-!S5 10%h& ()-S5 10% & ()-L10% h& (ﬁ- FE&ZQU3
h& ()-s10% h& ()- FjH 10 h!,f, 10%j& ()-,f, 10%& ()-' @Il 10%t& ()-
@l 109 ()- %%A0% . ()-F 10 h 10 hFH JK\ 96bC, 10 hy&10% & ()-zy$10% & () -
10% & ()-y%10% & ()-Y 10 10 10yS; 10% ()-6m
apparatus according to a different embodiment of the present
invention. The portion of the vacuum apparatus shown in Fig. 9
corresponds to the portion including the susceptor 22-1 held by
the internal disk transport mechanism 23 in the vacuum
apparatus shown in Fig. 1. Therefore, corresponding parts are
indexed with corresponding symbols to those in Fig. 1 and
detailed explanation is omitted here.
In this embodiment, two air bag drive mechanisms 101, 102
are superimposed vertically in two stages in the susceptor 22-1.
A communication opening 103 is provided at the projecting
portion of the air bag of the air bag drive mechanism 101 in the
first stage. The communication opening 103 is coupled with the
high-pressure gas-introducing opening (not illustrated) of the
air bag drive mechanism 102 in the second stage. A multi stage
air bag drive mechanism is thus formed. The air bag drive
mechanisms 101, 102 are connected with screws 105, 105
" through a plurality of hermetic seal 104. The drive mechanism
with the structure described provides a large moving stroke,
which is a sum of strokes of the projected portions of the drive
mechanisms in two stages.

Fig. 10 is a cross sectional view showing a vacuum
apparatus according to a further different embodiment of the
present invention. In Fig.10, parts corresponding to those of the
vacuum apparatus shown in Fig. 1 are indexed with the
corresponding symbols and detailed explanation is omitted here.

In this embodiment, although drive mechanisms 40-1, 40-2 for a

vacuum apparatus (from now on called as a first drive
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mechanisms for a vacuum apparatus) are mounted at a lower
portion of susceptors 22-1, 22-2, second drive mechanisms 110-1,
110-2 are mounted respectively at an upper portion of the
susceptor 22-1, 22-2. These second drive mechanisms 110-1,
110-2 reciprocally drive upward and downward the disk
substrates 19-1, 19-2, which are placed on an upper surface of
susceptors 22-1, 22-2 respectively. The second drive mechanisms
110-1, 110-2 are supplied with a high pressure gas through
second high pressure supply pipes 112-1, 112-2 independent
from high pressure gas supply pipes 43-1, 43-2 (hereinafter
called as first high pressure gas supply pipes). In the vacuum
apparatus shown in Fig. 10, an exhaust mechanism for a
sputtering chamber 11 and for a disk transport chamber 12 are
shown, which are omitted in Fig. 1. More specifically, an
exhaust duct 11-2 is provided at an exhaust port 11-1 formed in
a sidewall of the sputtering chamber 11, the exhaust duct 11-2
"being provided adjacent to the disk transport chamber 12 and
extending to a bottom portion of the vacuum apparatus. An
exhaust main pump 114-1 and an auxiliary pump 114-2 are
connected to a lower end of the exhaust duct 11-2. A main pump
116-1 and an auxiliary pump 116-2 for exhausting are connected
to an exhaust port 12-3 formed on the bottom wall of a second
airtight space 12-2. A disk pusﬁer 118 is provided at a disk
transport table 37 for chucking and releasing the disk substrate
19-3, 19-4 on a mechanical chuck 35-1, 35-2 of an external disk
transport mechanism 31.

Fig. 11 sﬁows a situation .in which the susceptors'22-1,
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FS10% () - (EVK@ 10 h 10 2100 {)- S8010% ()- 53, 310 ()~ 18 FEB 2003
@ 10%& ()-Ss*109%& ()-f( 10% ()-M}~xmbC, 10 h 19%40% ()-G 10 10 10, :
109 ()- S| 7109 ()- 5109 ()- @10%& ()- ?s”?mbC,
22-2 are elevated upward by a first driving mechanism 40-1,
40-2 and disk substrates 19-1, 19-2 are elevated upward by
second drive mechanisms 110-1, 110-2. In this situation, the
disk substrate 19-1 is pushed to a lower surface of a center
mask 17 in the sputtering chamber 11 and the disk substrate
19-2 is brought in contact with a lower surface of a vacuum lid
30-1.

Fig. 12 and 13 are cross sectional views showing a more
specific structure and operation of the drive mechanisms
provided on the susceptors in the vacuum apparatus shown in
Fig. 10 and 11. In Fig. 12 and 13, the same components as those
shown in Fig.1 to 5 and - Fig. 10 to 11 are indexed with the same
symbols and detailed explanation is omitted here.

As shown in Fig. 12, the susceptor 22-2 held by a ring
shaped horizontal arm 26-2 of an internal disk transport
mechanism 23 is positioned right under an opening 21of a

" transport chamber 12. On the lower surface of susceptor 22-2, a
first drive mechanism 40-2 is mounted. On the upper surface of
susceptor 22-2, a second drive mechanism 110-2 is mounted. The
first driving mechanism 40-2 is mounted on the lower surface of
susceptor 22-2 upside down, so that the air bag 42 is projecting
towérd a bottom portion 134 of the disk transport chamber 12.
On the contrary, in the second drive mechanism for a vacuum
apparatus 110-2, air bag 66 is mounted on the upper surface of
the susceptor 22-2 so as to project toward a ceiling of the disk

transport chamber 12. The second drive mechanism 110-2 has

an reinforce member 68 shown in Fig. 5, so that the up\;vard
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ig f‘:oloof 0& () Mo}&ﬁéh (3f the lac%&béé 66 10(V1n§‘1tg21 td Ooc/erfg(am range by a
stopper 69. On the upper surface of the reinforce member 68, a
center guide 120 is fixed for coupling with a center hole of the
disk substrate 19. This center guide 120 includes three under
jaws corresponding to three upper jaws included in a
mechanical chuck 35-1. This center guide 120 retains the disk
substrate 19-2 on the upper surface of the susceptor 22-2 before
the disk substrate 19-2 is elevated. However, when the disk
substrate 19-2 is elevated, the upper jaws of the chuck 35-1
extend through the center hole of disk substrate 19-2 to hold the
disk substrate 19-2 mechanically.

A plurality of susceptor restoring mechanisms 124 is also
equipped in susceptor 22-2 held by a ring shaped horizontal arm
26-2 of the internal disk transport mechanism 23. These
susceptor restoring mechanisms 124 includes a plurality of
through holes 126 formed on the horizontal arm 26-2 around
“susceptor 22-2, guide shafts 130 extending through these
through holes 126 with upper ends being fixed on a collar 128 of
the susceptor 22-2, and coil springs 132 into which the guide
shaft 130 is loosely inserted. The coil springs 132 provide a
lower end of the guide shaft 130 and a lower surface of the
horizontal arm 26-2 with an elastic force to pull these two
objects apart with each other. In Fig. 12 and Fig. 13, a symbol
134 shows an exhaust port of the disk transport chamber 12,
and a symbol 136 shows O-rings for the vacuum sealing
respectively.

In the néxt, the drive operation of susceptor 22-2 sind disk
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& ()-%0% & (;ﬁpstlr%te 19 by the first drive mechanism 110-2 for a vacuum
apparatus, are explained using Fig. 12 and Fig. 13. In Fig. 12,
both first drive mechanism 40-2 and second drive mechanism
110-2 are not supplied with the high pressure gas for driving, so
each air bag 42, 66 is stored in the container 61. When the high
pressure gas is supplied to the first drive mechanism 40-2 and
to the second drive mechanism 110-2 through the first and
second high pressure gas supply pipe 43-2 and 112-2
respectively. The air bag 42 expands and projects downward and
the air bag 66 expands and projects upward from each container
61. The air bag 42 of the first drive mechanism 40-2 pushes the
bottom plate 134 of the disk transport chamber 12 through the
reinforce member 68, thereby the susceptor 22-2 being elevated
by reaction of the bottom plate 134 against the air bag 42. With
the susceptor 22-2 being elevated, susceptor 22-2 closes the
opening 21 of the transport chamber 12 and coil springs 132 of

" the restoration mechanism 124 are compressed.

On the other hand, the air bag 66 of the second drive
mechanism 110-2 pushes the disk substrate 19 upward through
the reinforce member 68 toward the vacuum lid 30-1 of the
external disk transport mechanism 31. The upper jaws of the
mecﬁanical chuck 35-1 are inserted into the,center hole of the
disk substrate 19 and are expanded there to hold the disk
substrate 19-2. When the high-pressure gas is exhausted from
the first and the second drive mechanism40-2, 110-2, the coil
spring 132 of the restoration mechanism 124 restores by its

elastic forc;e to return the susceptor 22-2 to its original position

32



10: 10::10% & ()-!110% : & ()-299; ;: U=X=Y=Z=[ =} A"SH= 10 10" 10
10°: 10% & ()--310% & ()- 1Y10%& ()- Y10% & ()- 110%& ()-[=i = @ 8 FEB 2003
AgAS$BZB} [ 9SH=
10! 109% AYA& ()-*110% & ()-*110% & ()-*!1110% & ()-*10% & ()-*9%10% & ()-m
ZBXC[ C\ C] C°O CCEb@ 10! ! 10% : & ()--10% & ()--&10% & ()-3 10° 10" 10 ;
10% & ()-110% & ()-EELLI1116J~ @10! 10% & ()-*%40% & ()-G 10: 10: 10:;
10% & () - &1098RowR 1m H4@: E$- - 6INOOOOOOP} r g\ = 10! &10%&' ()-1 10°
In Fig. 12 and 13, although the explanation was made about
susceptor 22-2 arranged under the opening 21 of the disk
transport chamber 12, it is needless to say, the susceptor 22-1
arranged under the opening 20 of the sputtering chamber 11
shown in Fig. 10, and 11 performs similar operation to that of
the susceptor 22-2 with a simpler structure. That is, susceptor
22-1 arranged under the opening 20 of sputtering chamber 11
closes the opening 20 of the sputtering chamber 11 and pushes
the disk substrate 19-1 upward in the sputtering chamber 11 to
make it contact with the lower surface of the center mask 17.

By moving disk substrate 19-1, 19-2 by the second drive
mechanism 110-1, 110-2 in the manner described, the following
problems remained unsolved in conventional apparatus can be
solved. More specifically, in sputtering chamber 11, the
susceptor 22-1 is made contact with the opening 20 and the disk

" substrate 19-1 is made contact with the center mask 17
respectively. However it is difficult from a mechanical precision
point of view to make two different articles, susceptor 22-1 and
disk substrate 19-1, contact with two different objects, the
sputtering chamber opening 20 and the center mask 17 at the
same time. O-rings 136 are provided on the upper surface of the
susceptor 22-1, 22-2 for sealing the disk transport chamber 12
from the atmosphere while they are pressed to the opening 21 of
the disk transport chamber 12. This O-ring 136 is not pressed

with sufficient force because there is no need to seal the

atmospheré at the opening 20 of the sputtering chambér 11. The
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contact closely because O-rings 136 are interposed between
them, thereby the gap size between them being not determined.
For the reason, it is difficult to make the disk substrate 19-1 to
contact with the center mask 17 or with an outer periphery
mask (not illustrated). That is to say, if one tries to make
contact the disk substrate 19-1 with the center mask 17, a case
may occur that the O-ring 136 of the susceptor 22-1 would not
make contact with the sputtering chamber opening 20. On the
contrary, if the O-ring 136 of susceptor 22-1 is made contact
with the opening 20 of the sputtering chamber 12, a case may
occur that the disk substrate 19-1 would not make contact with
the center mask 17. The problems described are, however,
solved by driving the susceptors 22-1, 22-2 and the disk
substrates 19-1, 19-2 with separate drive mechanisms for a
vacuum apparatus.

Furthermore, on the side of the opening 21 of the disk

transport chamber 12, the external disk transport mechanism
31 uses the mechanical chucks 35-1, 35-2 or vacuum chucks for
receiving and releasing the disk substrate 19-2, 19-3. On the
upper surface of susceptor 22-1, 22-2, a receiving recess for the
disk substrate 19-2, 19-3 having a tapered wall followed by a
vertical wall which prevents the disk substrate 19-2, 19-3 from
being thrown out while the disk substrate 19-2 or 19-3‘ placed on
the susceptor is transported to the sputtering chamber 11 with

high speed. The disk substrates 19-1, 19-2 are, therefore, placed

in a deep‘position about 5 mm below the upper surface of the
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susceptor & 22-2. The chucking mechanism sucin as

mechanical chucks 35-1, 35-2 of the external disk transport
mechanism 31 needs a long chucking mechanism, such as at
least 5 mm projected from the lower surface of vacuum lid 30-1,
which closes the opening 21 of the disk transport chamber 12
hermetically to take out the disk substrate 19-1, 19-2 placed in
this deep position. On the other hand, susceptors 22-1, 22-2 on
which the disk substrate 19-1, 19-2 are placed need a total
clearaﬁce of 7 mm including the clearance of 2 mm to be
transported avoiding a collision with the chucking mechanism.
Susceptors 22-1, 22-2 might secure the clearance while being
moved up and down by these drive mechanism 40-1, 40-2.
However, when the stroke of the up and down movement of the
susceptors 22-1,22-2 become longer, the drive mechanism 40-1,
40-2 become large in sized and expensive in costs as well as
time for moving up and down becomes longer. It is, therefore,
necessary to decrease the stroke by even 1 or 2 mm. Moving
disk substrate 19-1,19-2 up and down by a separate drive
mechanism from those driving the susceptor 22-1, 22-2 up and
down fulfills these requirements in the conventional vacuum
apparatus.

Fig. 14 is a cross sectional view of a vacuum apparatus
showing a further different embodiment according to the
present invention. In this figure, the components corresponding
to those of vacuum apparatus shown in Fig. 1, Fig. 10 or Fig. 11
are indexed with the same symbols and detailed explanation is

omiti;ed below. In this embodiment, first drive mechanisms
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22-2 are provided on the bottom of disk transport chamber 134
instead of being provided on the side of the susceptor 22-1, 22-2,
so that the air bags 142-1, 142-2 project their portions toward
the susceptor 22-1, 22-2.

This embodiment has advantages that the susceptor is
light in weight and thin in depth. That is to say, air bag drive
mechanisms 140-1, 140-2 are installed at the bottom portion of
the transport chamber, with only the projected portions of air
bag 142-1, 142-2 being attached to the lower surface of the
susceptor 22-1, 22-2 for being driven.

Air bags may be installed both on the lower end of
susceptor and on the bottom of transport chamber depending on
manufacturing condition or a shape of lower end of the

susceptor.

The invention has been explained with reference to
various embodiments. However, needless to say, the present
invention is not limited to these embodiments, but many
variations are available within the scope of the present
invention.

For example, in the vacuum apparatus shown in Fig. 1, Fig.
10, Fig. 11, and Fig. 14, a single sputtering chamber is shown,
but needless to say, as is shown in Fig. 7, the present invention
can be applied to a vacuum apparatus provided with a plurality
of sputtering chambers for depositing different kinds of films. In
this case, a common transport chamber may be provided for a

plurélity of sputtering chambers into which the disk substrates
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transported to each of the sputtering chambers by a transport
mechanism, which rotates in horizontal plane. A film is formed
on the disk substrate in the sputtering chambers. The disk
substrate is then taken out from the vacuum apparatus through
the common transport chamber.

As described above, since the drive mechanism for a
vacuum apparatus according to the present invention is
operated by a high-pressure gas and thus can be made in small
size, whole of the drive mechanism can be installed inside the
vacuum apparatus. Therefore, a special means or mechanism for
vacuum seal is not necessary, and impurities such as lubricant
ingredient do not be brought into the vacuum apparatus.

Although above explanations are made with the
embodiments of the present invention in which magnetron
sputtering apparatus is used, the present invention can be
applied to not only sputtering apparatus but also to film
forming apparatuses including a CVD apparatus or a vacuum
deposition apparatus, and to an etching apparatus including a

CDE or a RIE apparatuses.
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CLAIMS
1. A drive mechanism for a vacuum apparatus comprising;:
an air bag container with one end open which is installed
in an airtight vessel of a vacuum apparatus,
an air bag stored in said container, and
a means for supplying a high pressure gas into said air bag,
wherein a part of said air bag is projected from said open end of
the air bag container by supplying said air bag with a
high-pressure gas by said high pressure gas supply means,
thereby moving an object in said vacuum vessel and further wherein
said drive mechanism for a vacuum apparatus further
comprises:
a reinforcing member for the air bag arranged on an upper
surface of said air bag container for closing said open end, and
a stopper which is fixed on the upper surface of said air
bag container for guiding said reinforcing member during its upward
and downward movement and for confining said movement into a
certain range.
2. The drive mechanism for a vacuum apparatus as
claimed in claim 1 further comprises a means for exhausting a,
gas inside said air bag, and is characterized in that said part of
the air bag projected from the open end of said air bag container
is withdrawn and stored in said air bag container to move an

object in said vacuum vessel.
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3. The drive mechanism for a vacuum apparatus as claimed in
claim 2, characterized in that said air bag is made of an elastic material and
is withdrawn into said air bag container by the elastic force generated by
said elastic material of the air bag when the gas is exhausted from said air
bag by said gas exhaust means.

4. The drive mechanism for a vacuum apparatus as claimed in
claim 2, characterized in that said air bag is provided with an elastic means
which withdraws said part of the air bag into said air bag container by said
elastic force when the gas inside is exhausted by said exhaust means.

5. The drive mechanism for a vacuum apparatus as claimed in
any one of claims 1 to 4, characterized in that said means for supplying said
air bag with a high-pressure gas supplies said air bag with the gas through
an opening formed in said air bag container.

6. The drive mechanism for a vacuum apparatus as claimed in
one of the claims 1 to 4, characterized in that said means for exhausting the
gas from said air bag exhausts the gas through an opening formed in said air
bag container.

7. A vacuum apparatus comprising:

a vacuum vessel in which an airtight space 1s formed, and

a drive mechanism for a vacuum apparatus provided in said vacuum
vessel,
said drive mechanism for a vacuum apparatus further comprising;:

an air bag container with one end open,
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an air bag store 1n said container,

a means for supplying a high-pressure gas in said air bag,
wherein a part of said air bag is projected from said open end of
the air bag container by supplying said air bag with a
high-pressure gas by said high pressure gas supply means,
thereby moving an object in said vacuum vessel.

8. A vacuum apparatus comprising:

a transport chamber having an air-tight space for
transporting an object to be treated having a first and a second
openings formed in a wall forming said transport chamber,

a treating chamber having an airtight space which
communicates with said transport chamber through said first
opening,

a transport mechanism provided in said transport chamber for
transporting a susceptor on which an object to be treated is
placed between said first and second opening, and
a drive mechanism for a vacuum apparatus provided on said
transport mechanism for driving said susceptor so as to open
and close airtight said first and second opening,
said drive mechanism for a vacuum apparatus further
comprising:

an air bag stored in said container,

a means for supplying a high-pressure gas in said air
bag,
wherein a part of said air bag is projected from said open end of
the air bag container by supplying said air bag with a

high-pressure gas by said high pressure gas supply means,
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thereby moving said susceptor to said first or second opening to
close it airtight.

9. The vacuum apparatus as claimed in claim 8,
characterized in that an external transport mechanism is
provided outside said transport chamber, and that said external
transport mechanism comprises a horizontal arm, which rotates
on a vertical rotation axis and a vacuum lid, which is provided
at an end of said horizontal arm for opening or closing said
second opening of said transport chamber.

10 . The vacuum apparatus as claimed in claim 8 or 9,
characterized in that said treating chamber is one or a plurality
of sputtering chambers communicated with said transport
chamber, and that said object to be treated is a disk substrate.

11. The vacuum apparatus as claimed in any one of
claims 7 to 9, characterized in that said drive mechanism for a
vacuum apparatus is further provided with a means for
exhausting the gas in said air bag,

wherein a part of said air bag projected from the open end of
said air bag container is withdrawn in said air bag container by
exhausting the gas inside said air bag by said means for
exhausting the gas.

12 . The vacuum apparatus as claimed in any one of
claims 7 to 9 | characterized in that said means for supplying
said air bag with a high-pressure gas supplies said air bag with
the gas through an opening formed in said air bag container.

13. The vacuum apparatus as claimed in claim 11,

characterized in that said means for exhausting the gas from
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A vacuum apparatus comprising:

a sputtering chamber in which an airtight discharge
space is provided,

a magnetic field generating a device located above said
sputtering chamber to generate magnetic field in said
sputtering chamber ,

a target provided at an upper portion of said sputtering
chamber to which said magnetic field is applied by said
magnetic field generating device,

a transport chamber which communicates with said
sputtering chamber through an opening formed on a bottom wall
of said sputtering chamber and provides an airtight space
extended horizontally from a bottom portion of said transport
chamber, having another opening provided on a ceiling portion
of said transport chamber,
an internal disk transport mechanism which is provided in said
transport chamber for transporting susceptors for placing a disk
substrates on which a sputtering film is formed, alternately
between said first and a second openings,

a plurality of vacuum lids which couples to said second
opening of said transport chamber for sealing airtight and
removably holds the disk substrates on the lower surface,

an outer disk transport mechanism which transports said
vacuum lids between said opening in said transport chamber

and a disk support table which is arranged at a position
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U a drive mechanism for a vacuum apparatus,

said drive mechanism for a vacuum apparatus further
comprising:
an air bag container with one end open, which is mounted on a
bottom portion of said susceptor
an air bag stored in said container,

a means for supplying a high-pressure gas in said air
bag ,

. wherein a part of said air bag is projected from said open end of
the air bag container to push a bottom of said transport
chamber, by supplying said air bag with a high-pressure gas by
said high pressure gas supply means, thereby moving said
susceptor to said second opening to close it airtight.

15. The vacuum apparatus according to claim 14,
characterized in that a second drive mechanism is provided on a
upper surface of said susceptor for lifting the disk substrate
from an upper surface of said susceptor when said susceptor is
made contact with said opening of said sputtering chamber
or said opening of said transport chamber, thereby inserting the
disk substrate into a disk chucking mechanism provided on said
vacuum lid of said outer disk transport mechanism, or making
said disk substrate on a center mask in said sputtering
chamber.

16 . The vacuum apparatus as claimed in claim 15,
characterized in that said drive mechanism for a vacuum

apparatus is further provided with a means for exhausting
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bag by this means, a part of air bag projected from the open
end of said air bag container is withdrawn and stored and by
this action, object is moved in said vacuum vessel.

17. The vacuum apparatus as claimed in claim 16,
characterized in that
said means for supplying high pressure gas in said air bag is
to supply gas through penetrating opening which is provided
penetrating through said air bag container.

18- The vacuum apparatus as claimed in claim 17,
characterized in that
said means for exhausting gas in said air bag is to exhaust gas
through penetrating opening which is provided penetrating
through said air bag container.

ig. A vacuum apparatus comprising:

a disk transport chamber, inner surface of which is forming a
polygonal space and opening is formed on the inner wall
corresponding to a plurality of sides of the polygon,

a hollow rotating shaft arranged extending vertically at the
central portion of inside this transport chamber,

a frame which is arranged around said.rotating shaft and
rotates with the rotation of said rotating shaft ,

a plurality of air bag drive mechanisms provided fixedly on
the outer surface of this frame,

a plurality of pipes each connected with said air bag drive
mechanisms through inside said hollow rotating shaft in order

to supply high pressure gés to said air bag drive mechanisms
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or exhaust gas from these drive mechanisms,

a plurality of susceptors driven by each of said air bag drive
mechanism, and provided to block the openings formed on the
inner wall of said disk transport chamber,

a plurality of sputtering chamber s provided to connect
through said opening, and

a load lock mechanism which is provided outside said disk
transport chamber and transport disks into said disk transport
chamber through said opening or transport disks out of said
disk transport chamber.

20. The vacuum apparatus as claimed in claim 19,
characterized in that said plurality of sputtering chambers are
equipped with targets composed of each different materials and

form different kinds of films on said disk surfaces.
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