MAGNETRON SPUTTERI NG APPARATUS FOR S| NGLE SUBSTRATE PROCESSI

NG

FI ELD OF | NVENTI ON The present invention relates to a sputtering

apparatusS, especially to a magnetron sputtering apparatus fo
substrate processing suitable for manufacturing information
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digital PRROESSING(DVDs), the disk substrates are fixedly

scs (CDs) or
posi ti oned

opposing to the target which was provided in the vacuum chanber that

conposes the sputtering chanber. Sputtering was carried out
masks fixed in the reaction chanber separately fromthe disk
to cover the center portion aRJERS | QReINPBNIION of the di sk
On the ot.her hand, in the sputtering of MO (Magnet-optic) dis
center masks and- outer masks are previously attached to the

t hrough the
substrat es,
substrat es.
ks, the
di sk

substrat es. %utterin was cag{(ried oyt with the disk supstrates rotating, .

after theserMasPE, et HFR

1l LRlates R o3; SRS RG | APBarALuS,

sputteri
that t heg%

di sk subghpakeate®SPE6E8hsYng"Suitable for manufacturing information

recording media.

BACKGROUND OF THE INVENTION

cOnventionally, magnetron sputtering apparatus for single

substrate processing used for manufacturing information recording

disks such as compact discs (CDs) or digital video discs (DVDs),
the disk substrates are fixedly positioned opposing to the.target
which was provided in the vacuum chamber that composes the
sputtering chamber. Sputtering was carried out through the masks
f.ixed in the reaction chamber separately from the disk substrates,
to cover the center portion and periphery portion of the disk
substrates. | '

On the other hand, in the sputtering of MO (Magnet-optic) disks,
the center masks and outer masks are previously attached to the _
disk substrates. Sputtering was carried out with the disk
substrates rotating, éfter these mask-attached disk substrates
are transported into the sputtering chamber of the sputtering
apparatus.

However, ohe problem is that the composition distribution of

the film formed at the surface of disk substrates, especially the
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distribution uniformty along the circunference and along the dianeter of.
the disk substrate is not adequate, so it is inpossible to forma film
with*satisfactory characteristics. It is because in conventional
magnetron sputtering apparatus wused for manufacturing CDs or DVD disks,
that sputtering is carried out under such condition that the disk

substr at disari%ngd@ni mniformimy tadang) thenndbrcumference and gdongt thet at e
on the central axis of the disk substrate. On the other hand, in

convent i 8hamepereet the,disk suhstnate isnat adearates shitoksimpogedhder he
(k. Suntr S0RD 3 €L Rath, gatastactars: A ARtARASBAGH Tt at tachi g and
rechani om A6 TEAsAiRe T sanyntlonaloRasabt o sBbEtEE i pRPATAt B aLse
outer maipSatdrpRtuRaRE I Raicod bl VIS kb)) Sk BB EDr 1 HBS{E cBRE EHS
Cput ter cGUE AL Had BRnASABH MRS diel hibELrdLst OR8N TN the,
surface gplhiteeinlt éRSmber lde #2%eaaHfa 3o nBtabtdtd bl €he centii@PHkBESE Of

this invention is™to provide such apparatus capable of furnishing disk

substrat 86§ thet Qigkskabsitiraget, conplicated mechani sns and conpli cat ed
process, and capable of sputtering during rotating the disk substrates on

t he centralon &hi&sother hand, in con®thEfoABER BTk Teifi MRAWHYGE i1m

? thickness uniformity along the rotating direction is good becaﬁse
the sputtering is carried out while the disk substrates are
rotating. But it has the drawback that attaching and detaching
mechanism of masks to and from disk substrates or transporting
mechanism are necessary to make mechanisms and process complicated
because the disk substrates previously furnished with the center
masks and the outer masks are transported into the sputtering
chamber.

Besides, it had a drawback that when detaching masks'from the
disk substrates, sputtered film deposited on the mask is pealed
off to contaminate disk surface film resuiting in the decreasé

- of product yield.

The purpose of this invention is to provide such apparatus
‘capable of furnishing disk substrates with masks without
complicated mechahisms and complicated process, and capable of

Sputtering during rotating the disk substrates on the central

axis.

BRIEF DESCRIPTION OF.THE DRAWING



Fig.1 is a cross section of a magnetron sputtering apparatus for single
substrate processing show ng one ‘embodi nent of this invention, Fig.2 is
a partial enlarged view of the outer outer nmask 44 set on step 43 forned
in the bottomwall 30 of the sputtering chanber 11 shown in Fig. 1,

Fig.3 is a cross section of the sputtering apparatus show ng another
enbodi nent @&fig.He iisneecirioss, sectikog. 4fi a magretronesputterbhgaapparatést he
sputtering apparatus shown in Fig.3, Fig.5 is an enlarged view of the
center nefkrpeingbe subsingtefprocessingfehewingnone embodanentief this

I nvention, Fig.6 is an enlarged view of the center mask portion show ng
further diRY@REXPDenbodi ment of this invention, Fig.7 is a section of a

part show ng .further different _enbodi nent o his invention, . Fig.8 is a
Dacti on of | Figna LSRRI IR ERLALGRR BLENOT EMBoRRREH OBFET iHas RSCHEF on
Fig.9 is a graph,shew ng film.thickness uniformn produced by the
sputteri nﬁn%ﬂb‘% é{?u OW%gh%Er%l?ﬁ/mlﬁt(?ﬁ‘ v8 a?éﬁbé#ﬁlsPﬂggerﬁﬁgﬁ@ﬁb% t he
conventi o lsﬁ@ﬁ FfhUsg vvhfrei n (A). shows data by this invention, (B)
shows thajf-lfby THe convedfi dhal appar at us, Fig.10 is a part of cross

ti f ' ; hewi | | g Nt
SeCtLon Of B15. Ul & H0sBPRRERIUA o NPHbISphtERE P hpREELhs SEROFLIE !

of this invention, Is atop view

the sputtgiotler 20RBoaLEnENE¥NthE th¥eAfion, Fig. 12 is a graph show ng
the filmthickness uniformty produced by t he sputtering apparatus shown

in Fig. 10. FdgnRaisngn drilardet viewosifeegaby éhaheospatteetiny apparatws,
and shown in Fig.3, >

Fig.5 is'an enlarged view of the center mask portion showing
further different embodiment of this invention,

Fig.6 is an enlarged view of the center mask portion showing
further different embodiment of this invention, .

Fig;7 is a section of a part showing further different
embodiment of this invention,

Fig.8 is a section of a part showing further different
embodiment of this invention,

Fig.9 is a graph showing film thickness uniformity produced by
the sputtering apparatus of this invention comparing with that
produced by the conventional apparatus, wherein (A) shows data
by this invention, (B) shows thai: by the conventional apparatus,

Fig..lo is a part of cross s_ection of the sputtering apparatus
showing further different embodiment of this invention,

Fig.1l1 is a top view of the center mask portion of the sputtering
apparatus shown in Fig.10, | | |

Fig.12 is a graph showing the film thickness uniformity produced

by the sputtering apparatus shown in Fig. 10. comparing with that

produced by the conventional apparatus, and
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Fi g. 13 Is a cross section of the sputtering apparat us showing a further

di fferent enbodi nent of the preserit invention. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON A magnetron sputtering apparatus for
singl e substrate processing of the present invention conprises ; a
sputtering chanber wherein an airtight discharge space is provided, a

magnetic fi eFdggddedst angroes meciricmgdl theosputtedingpapparatgs chleabiiig
a target arranged at the upper portion of inside said sputtering chanber
so that tiR FHgHRer cdifferent empodimeny ofi thewpnesent ineedtgenerating
means, a disk transport chanber formng an airtight space which is
connected to said sputtering chanber through the opening forned at the

bottom wal | of said n a dIS usher provided in the
di sk transport changmtﬁhb %geg%%g'r;ﬂy cﬁ%kT SENYENTEONeon, for
transporting the disk substrate for depositing sputter f|In1thereon to
sai d opening portion of the sputtering chanber and for rotating said disk

cubstrate Tl (Regieiath PLatredils,  abphitsd &3 Guufid flpperace

contacting wth céntral por

substr at e oyl iy SOF el Shrdisher pyovided with the
¥ W m)r’%h?{bﬂsccf:ﬁéf%é(

di sk substrate in sald Sputtering c manetron sputtering

apparatus foa spﬁgi:erinbsbhahberpfnﬁée'éihnﬁna%(i% & 69 sy éa%?btc
i nvention, said rotating center nmask is jour na ed by a bearl ng xtenci"ed

fromthe cpa:rm:arded, _

a magnetic field generating means arranged above said
sputtering chamber,

a target arranged at the upper portion of inside said sputtering
chambe;' so that the magnetic field is applied by said magnetic
field generating means, |

a disk transport chamber forming an airtight space which is
connected to said sputtefing chamber through the opening formed
at the bottom wall of said sputtering chamber,

a disk pusher provided _in the disk transport chamber for
supporting the disk substraﬁe thereon, for transporting the disk
substrate for depositing sputter film thereon to said opening
portion of the sputtering chamber and for rotating sé.id disk
substrate in its surface plane, and |

a rotating center mask for contacting with central portion of
the upper surface of said disk substrate placed on said disk pusher
which is ratably provided with the disk sﬁbstrate in said
sputtering chamber.

In the magnetrori sputtering apparatus for single substrate
processing according to the present inve'ntion,. said rotating

center mask is journaled by a bearing extended from the center
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portion of said target. In the magnetron sputtering apparatus for single
substrate processing according to the present invention, said target is
provided with cylindrical water cooling jacket in the center portion, said
rotation bearing is connected to said water cooling jacket. In the
magnetron spuitering apparatus for single substrate rocessing accordin
togt he pr%%'g"r&mi' rf?/gg?’?‘g ,targetot at i ongaxi s of said 8i sk pushgr i s °
eccentri cal i\ép rranged fromthe cen netron

t f idt t. . Int
Sputtering Gt S pevEEgtEha; aopaPatusc g aingls dRkertacs
O . . : Kis i I _ {ati
Bearing Wideeeding Bedob 8 i B8 thBTRTRAtE AnvenBiohl, Sl gt ALr
portion fé)r ded ' @58A! cylink?ilAs wrﬁbf ti&égﬁ&taﬁﬂawsc&% L.
singl e substrate procesgl ng according to e present I nvention, Sad L

shaped cr 26} s P e8EhRIohbEPIRG tigdcbAnact ¥l t1 HaGd w%éfrccf&f’iﬂs#"g

jacket with clanp bolt. I'n the magnetron sputtering apparatus for ngl e
substrat ejadkee£ssi ng according to the present invention, said rotating
center mask is ratably supported at the central portion of the support bar
bri dged acr @as thee et ospRtitat indgeapparatusalfor efimAdied suybstrateg
chanber, said support bar being provided wth shield plates for bl ocking
sput t eri mrgeess meacrondiay toothe presentr gavent ioggc bheheotat faneaxis sai d
di sk substrate.  In the magnetron sputtering apparatus for single '
subst r at ©f gadceddskgpasherdineeeentinigrlly arnanges fzem thedqcenter of

plates are provided at | east at one part between the both ends and center
5 said target.

In the magnetron sputtering apparatus for single substrate
processing according to the present invention, said rotating '
center mask is journaled by a rotation bearing with “L” shaped
cross sedtion which is extended from the center portion of said
target.

In the magnetron sputtering apparatus for single substrate
processing according to the preseht invention, said “L” shaped
cross section bearing is connected to a cylindrical water cooling
jacket with clamp bolt. |

In the magnetron sputtering apparatus for single substrate
processing according to the present invention, said rotating
center mask is ratably supported at the central portion of. the
suppo.;ct bar bridged across the opening formed at the bottom wal-l
of said sputtering chamber, said support bar being provided with
shield plates for blocking sputtering particles emitted from said
target to reach the surface of said disk substrate.

In the magnetron sputtering apparatus for single substrate
processing according to the present invention, said shield plates

are provided at least at one part between the both ends and center
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portion of said support bar, the width of which gradually .increasing and
gradual |y decreasing along the longitudinal direction of said support bar.
In the magnetron sputtering apparatus for single substrate processing
according to the present invention, said support bar is equipped with a
cool i ng jacket. | n the magnetron sputtering apparatus for single

subst r at ePOBkERRs fifhgsaidosdibRPEto PAE, prtélﬁan!’lﬂggerﬂfr olhighy | gradpabby

outer mask is provided, at the ri phery of ,the qQpening forped jn {he

bot £ om werBcERALLRg G ; GFPHGALTENARCEaRs ind | AdOpERCoU G TSRk ng
pl aced at,the 1[;:)eri phgr% of said djsk substrates and when said disk pusher
transport%”f?‘fé HRKOtu gf‘?a?‘égp?ﬁ t grbpeni ng of said sputtering chanber.

oS Pognh Yhe MAGEL R ARBALELYInbOhpBbRdLRe® 1Y (i I RSN |

according to the pres rnventron, s ng sha

on the st.ﬁ:b grf,ql% [ | or [ m
wal | of sal dé%é)utt ?éi%%‘gﬁ%ﬁ%eﬁr&%% %%gtsleé tocgilﬂgeeh?gogf ﬁgdp‘?‘é Qﬁ{:@%éf
i nventi ongr@qiipped i€l febovn ikt aéketrdrawi ngs. Fig.1is a cross
section of the nmagnetron sputtering apparatus for single substrate

processi ng ghowhey magwetosh nepatoérihg appagatusi Foenigigyle sulietrate
sputtering apparatus conprises a sputtering chanber 11 which is an

airtight pessessing iacgordissy t9 thd pndsentlimstenidon aadrisig shapedauter
chanber 12 which is also an airtight vessel provided under the sputtering
chanber mask mgerevidedibrt tlze pewiphexy ©f tthe gpening nkpuredbin the t he
magnet chanber 13 bei nge$ mai nt ai ned at atnospheric pressure inside. I n

t he magndtOtiRmiiall 0f $2id IPaHRENG RRANLSY nFatd Jeing shaped outer

6 mask being placed at the periphery of said disk substrates and
when said disk pusher transports the disk substrates to the opening
of éaid sputtering chamber. |

In the magnetron sfmttering apparatus for single substrate
proc'esls ing accprding to the present invention, said ring shaped
outer mask is placed on the step formed at the periphery of the
opening formed in the bottom wall of said éputtering chamber.

The embodiments of the present invention are illustrated below
with the drawings. | |

Fig.l is a cross section of the magnetron sputtering apparatus
for single substrate processing showing an embodiment of the
present invention. |

The sputtering apparatus comprises a sputtering chamber 11
which is- an airtight vessel having a nearly cylindrical shape,
a disk transport chamber 12 which is also an airtight vessel
provided under the sputtering chamber 11, a niagnet chamber 13
provided on the sputtering chamber 11, the magnet chamber 13 being
maintained at atmospheric pressure inside.

In the magnet chamber 13, ellipse shaped double ring magnets
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14-1, 14-2 are concentrically fixed on the |lower surface of a rotating
magnet support nenber 15. The' nagnet support nenber 15 is fixed on the
rotation shaft 17 extending through the ceiling wall 16 of the magnet
chanber 13, the rotation shaft 17 being rotated by a magnet r ot ation not or
18 situated above the magnet chanb ate 0 water

cogl Jk acﬁé‘t"lgt AftairaFe o ‘H%‘;%tr Ylgy‘ﬁ@ Q8| f;lﬁ ngl’f t & @r 11.
A 1 f d

Surt ace SR, SRgnEF SRRERTom sr@‘ﬁ‘éﬁ%bﬁ%gﬁééﬁ%%ﬂ%@o

Cont or hafe %‘%ﬁi %?%&.%géﬁatwn' faAPE £7IHAGRndEd Girddith HTasiingd g
S extenqgdy Ale df%heMhgRef ShambiérCYs| NEheCRbriRish fdird A% Heily the

beari ng "L aped section is cohnected by a clanp bol

the | O‘A’erroi:!artfe@%yoh ﬁﬁbhéﬁ”i:éi:aﬁ%h'ﬁ&t@f 196 {tyatdRRsbRe Ad ha
bearing 26 is fixéd on an end portion of cylindrical part 27-1
conposi ngha@ibedr 1BASK 27 |s rot ably coupl ed. An openi ng portion 32 for

exposi ng the upper surface of the disk substrate 31 at sputtering chamnber
11 i s proviNedackinhgepbatéeoc2d ofild wiitel \cablgjadkets pivuertnmge doamseanl 1
and the transport chanber 12. A vacuum notor 33 operated in vacuum and a
di sk pusmpper3dnghderwall afi sputteringhchamberdl ol andisk shapeddangetot or
33, are provided in the disk transport chanber 12. The di sk pusher 34 is
a netal dilspaggyPhgfilm eompeaition g dixedrn ﬁBeub%%‘Frsﬂ?lF%%‘ée ofy the

S O T Rackinaiake 99 hi SrCekvendio L i e Gh AP e Ses3 PRSar d.
|7s [ nsertEfdtlhe tger(; Li:mﬁell shaped concave portion 27-2

In the central part of the target 21, a center hole 23 is prOV1ded
in which a cylindrical water cooling jacket 19 is extended. At
the lower end of the cylindrical water cool jacket 19, the bearing
24 with “L” shaped section is connected by a clamp bolt 25. At
the lower surface of horizontal portion of the “L” shaped bearing
24, a bearing 26 is fixed on which an end portion of cylindrical |
part 27-1 composing center mask 27 is rotably coupled.

An opening portion 32 for exposing the upper surface of the disk
substrate 31 at sputtering chamber 11 is provided on the bottom
wall 30 dividing the sputtering chamber 11 and the transport
chamber 12. A vacuum motor 33 operated in vacuum and a disk pﬁsher.
34 which is rotated in a horizontal plane by the vacuum motor 33,
are provided in the disk transport chamber 12. The disk pusher
34 is ametal disk having, at the center portion of the upper surface,
a projection 36 extending thi:ough the center hole 35 of the disk
substrate 31.

The projection 36 which'exi_:ends through the center hole 35

upward, is inserted in the funnel shaped concave portion 27-2
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formed at the lower end of the cylindrical portion 27-1 constructing the
center mask 27. The vacuum notor 33 and the di sk pusher 34 coupl ed
therewith reciprocate upward and downward inside the disk transport
chanber 12 by the shaft 39 of the cylinder 38 installed through the bottom
ort chapber [n_the disk transpaort

Elﬂ:;eyé#‘i dl 5K ;taﬂig‘d?gk ?‘P‘&nﬁfort"—hedrﬁfhbnﬁgl?ﬁ ecp%tﬁo?ogeﬁ'rhg
s forP ARG the S2BFRE as Ry The Fardim Mot b Sndiphaitier ©
Shaft 41 PUHHBE Je AR thBr S ch IR {‘R‘?grﬁﬁ%{iﬁg@a&?ﬁe@gﬁ%' >

t h t t
Cnot 111 (56 SHER tatiglzc EpthBlr L2157 Wile SIAER RO Sroind bibidef o8 | Do
di sk subsityaif 134 tﬁrBh@ﬁ%é’BoEESmrﬂl'm:éb?WtﬁH%ﬁ%‘ﬁ ‘efangﬁbi‘t%aﬁa)elt he

di sk transport arm 40 rotates 90 degree, thereby the disk Substrate 31
being tramsported to the portion under the opening 32 of the sputtering
chanber 11. In the situation, the shaft 39 of the cylinder 38 noves upward
and the di sknur.méldls’jétranspbrs ¢chanipsnj12Gt bne &fd iof ehehdigk tramspare 35
to push the disk substrate 31 above the susceptor portion 42. The upward
nmot i on iagrmsdpisd Hilxed oheadrekatibgtshaft 34l A imimyp shapgedisusadeptor
concave portion 27-2 of the center mask 27. At the stop position, the disk
‘substr at ®oFkion 42.feq meunhingdisheuhstraie 31 jeofrreed ontihe Hderom
wall 30 of the uttering chanber 11. The ri ngkshaped outer nmask 44 pl aced

a’:] abst eﬁ“ﬂo?ﬂ gisiqt ® POrt iRem a0, %S)Gl’rl ﬁé’“p‘b? Kot :?;f 01;1
30
i sk subdth She FAnge, o btk fY Uearss i hS ik ten ekt thr sedes and

the sput tcﬁ_[s_'lpgubstrate 31 is placed on the ring sshaped susceptor portion

42l from outside the disk transportl chamber 12 at an angle posit;ion
(not illustrated) 90 degree from the angle position illustrated.
After the disk substrate 31 is placed on the ring shaped susceptor
portion 42, the disk transport arm 40 rotates 90 degree, thereby .
the disk substrate 31 being transported to the portion under the
opening 32 of the sputtering chamber 11. In the situation, the
shaft 39 of the cylinder 38 méves upward and the disk pusher 34
inserts its projection 36 into the center hole 35 to push the disk
subétrate 31 above the susceptor portion 42. The upward motion
is stopped when the disk substrate 31 is in contact with the concave
portion 27-2 .of the center mask 27. At the stop position, the disk
substrate 31 is placed in the opening portion 32 provided in the
bottomwall 30 of the sputtering chamber 11. The ring shaped outer
mask 44 placed at a step portion 43 formed in the wall around
the opening portion 32 of the bottom wall 30, is pushed upward
to be placed on the periphery of the disk substrate 31. In this

state, the vacuum motor 33 begins to rotate and the sputtering'
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Is carried on. Fig.2 is a partly enlarged view of the disk
substrate 31 and the ring shaped outer mask 44 placed at the bottom wall
30 of the'sputtering chanber 11. The outer nmask 44 has an inverted " L"
cross section anda vertical portion 44-1 in the cross section is placed on
the step portion, gﬁ until the disk substrate 31lreach the sputter position.
Wien di sk XSuF&EFHEE £Pvose to the sputter position, the vertical portion

44-1 is det ach%;]_r%/_rzom t Iles s'lt_gpcrp%%rsttl' n eﬂﬁaﬁggd thﬁfvpor%)ﬁgnt@ﬁe p(aritsikon

44-2 in the erted ectron 1s placed on pert phery of

he” di Sk 3 . . ! _
the dis %%5?&&%‘&:% 3110908 Qe ‘Eﬂnydfj%lé édr;ﬁ\ﬁ]éxoﬂuagic hhe gﬁcﬁerrdbeﬁt 11

substrate Argon gas i1s inir I nt e sputterin

fromthe gae botEbmARalli Fo Velet agke f Q{pu_ﬁﬁ 7c9%hah5_era1313|.i efhe AaQUAEY
the backing plate 20 and the anode ring 47 to which the side wall 46

of the sphbbg i 1§ HEDYn lhveEte@nreqPed @iosde dERRHorfNAndldrRIRRAl! C
field generated by the double ring magnet 14-1, 14-2 in the nagnet

chanber 1portisppddel im theocsess isedtignchanislacdd. ofl athe siiep pargdons
thus generated in the sputtering chanber 11. During the discharge,

the magnd8 smgddr tthereisk 15ubsturaiteh Sieedchbither | spurdgret positions- 2
is fastened is rotated by the nagnet rotation notor 18. The rotation
shaft 17 ¥Whephe diddnhetsubgprrte megiser rose s tayr rehgyedspettarr i P@SLEiPNem
the center shaft 21-1 of the .disk shaped, target 21. By rotating the -double
ring magn&he 1x4ertical o RPELian: hd4di ati®n Adekached;7 frgm ng§i ofitéP t he

surface 0hotgoh? 985 %nd® Hhd O Ho¥i98REaT" *YporfYSh "Fa4 9 in  the

» »

inverted L cross section is placed on the p_eriphéry of
the disk substrate 31 to be rotated with the rotation of
the disk substrate 31. |

Argon gas is introduced into the sputt_:éring chamber
11 from the gas inlet 45. High voltage for discharge is
applied across the backing plate 20 and the anode 'ring
47 to which the side wall 46 of the sputtering chamber
11 is connected at the upper end. The magnetic field
generated by the double ring magnet 14-1, 14-2 inl the
magnet chamber 13 is applied in the sputte_riﬁg chamber
11. Plasma discharge is thus genérated in the sputtering
chambér 11. During the discharée, the magnet support
member 15 on which the double ring magnet 14-1, 14-2 is
fastened 1is rotated by the magnet rotation motor 18. The
rotation shaft 17 of the magnet support member 15 is
arranged eccentrically from the center shaft 21-1 of the
disk shaped target 21. By rotating the double ring magnet

14-1, 14-2 around the rotation shaft 17, the erosion of the

surface of the target 21 is uniformly generéted over the wide -
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range. During the discharge, the disk substrate 31 placed on the

di sk pusher 34 is rotated by the vacuumnotor 33, the rotation center
shaft 27-3 of which is arranged eccentrically fromthe center shaft 21-1"
of the target 21. By the arrangenent, all over the surface of the disk
substrat% g%, film is fornmed by sputtering wwth uniform t hi ckness
both in 28%F¢unferential and = radial ‘direction When t he di sk

Subsivate 31 baEahes, chle GRRLRA-MRCk (AL WILR °SppbRestES! s fBibRRdT ok

substrate 31 ear

~since thg phel eatlwl §ﬁsat=_rt hg4di iE pyahseea4 EZ IEﬁsrteﬂchﬂhO mwsr

concave portion 27-2 of "the center mask 27 configuration,

center gBsk tRé hQetatieh dnterd sHRFY n@ﬁ-@ﬂfdﬁ G Déh PiBYeRkkAflg éae
deposition of the sputter material on the central portion of the rotatlng

di sk suketeatgically biromal $he haentar fBRafton210fi &Fabthe heheges of
the di sk substrate 31 on the di sk pusher 34 by continuously applying
pressure2tn t By suwhHeceanfandgemend; at abl) doversuldter atsmir¥flace of Onthehe
other hand, an electron trap 50, conposed froma pair of copper

pl ates 5disk seubstrateged o f£43m eath dommed wbyh sputtemringy wibh, is
provided on the bottom wal] 30 of +the sputtering chanber 11. Wen
‘the tar@eiform ;sthigknessanbphBy| dhor cigenmierentiali nandat or radaeds i al
deposits_on the inside wall of the sputtering chanber 11 by sputtering,
resultlnﬂlFﬁchBPentlon of the flow of electrons generated in the -

di schar ge Spaﬁﬁen the disk substrate 31 rotgéés, the center mask

27 rotates together with the disk substrate 31 by *1”
shaped bearing on which bearing 26 is  fixed, since the
projection 36 of the disk pusher 34 is inserted into
the concave portion' 27-2 of the center mask 27. By the
configuration, the center mask 27 has not only a
masking function of preventing the deposition of the
sputter material on the central portion of the rotating
disk substrate 31, but also has a function of stable
holding of the disk substrate 31 on the disk pusher 34
by continuously applying pressure on the surface of the
rotating disk substrate 31.

On the other hand, an electron trap 50, composed
from a pair of copper 'plates 50-1, 50-2 arranged to face
each other with a narrow gap, is provided on the
botfom wall 30 of the sputtering chamber 11. When the
target 21 is made of an insulator such as Si, insulator
material deposits on the inside wall of the sputtéring
chamber. 11 by sputtering, resulting in prevention of the

flow of electrons generated in the discharge space of
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the sputtering chanber 11 into the inside wall of the sputtering chanber
211 making it difficult to maintain a stable discharge. The el ectron
trap 50 applies the phenonenon that the gap formed by a pair of
copper plates 50-1, 50-2 prevents the intrusion of insulator material
and traps electrons at the gap to maintain a stable discharge. One copper
pl at e 50- 2ther nepyttesringecthamberr ad 150 imnt aches winsidée wallonofial £heod
of the sputtering chanber 11, the end of which is extended further to
cover thesputteringk chambesyi ddd meking bdtt odisfdsna§ 3koof magpsain a
sputtering chanber 11. The magnet chanmber 13 is rotably coupled with
the sputt&kphyecrHdk®eharge. py a hinge structure (not

illustrated). Th t . chanb 13 | t ted,  that th
chanber 15,y NRUSERSCEEPRod CEpRar B0 ¢ SPRIARS! (Rhes RRTTeROR HERGE: the
d the disk t hanb 12 i it t th
ﬁginteﬁangiapoggggﬁﬁ%% [ Y:véf{aBF&F I?Dfoggﬁmﬁggf; II’:E)%.tgj"gro S'J"schPBH
of  the p§39%h€é! “Q:Jlé‘Ppi‘ﬁéiHéio howeng ; A0 DELy eﬁ’ﬁ%@&:‘ﬁ’ﬁ afd  tkBfs
I nvention,® an I g. isTan enlarged View 0 the "main portion-of

Filg.3.  |Ne1Eberdnsande Fithd gdfe €077 RAAARYIG0 OMADLS  ¥ibbnBEgel

are indexed wth the sane synb and detalle descriptions are onitted.

In  the ef@odidspper tpPRateot Ho-" axbeming- 3 tHe t hel8etkofUbXiraal € 88
is arranged concentrically wth the center shaft 21-1 of the target
21, insteadontadesng weicilent theal botliom f uwakl Jtapedfceshey spaktefiing

having a concave portion 61-1 into which the
11 chamber 11, the end of which is extended further to cover
the outer maék 44 provided at the bottom opening 32 of
the sputtering chamber 11.

 The magnet chamber 13 is rotably coupled with the
sputtering chamber 11 by a hinge  structure (not.
illustrated).l'$he magnet chamber 13 is so constructed
that the magnet chamber 13 may ménually turned upward
to keep the sputtering chamber 11 and the disk transport
chamber 12 in open positibn so that the maintenance

operation is available. |
Fig.3 is a . cross section of the sputtering
apparatus showing another embodiment of +the invention,
and Fig.4 is an enlarged view of +the main portioﬁ of
Fig.3. In Fig.3 and Fig;4, the corresponding components
with Fig.l are indexed with the same symbols and detailed
descriptions are omitted. In the embodiment, the
rotation axis' 27-3 of the disk substrate 31 is arranged
concentrically -with the center shaft 21-1 -of the target
21, instead of being eccentrical. The funnel shaped center

mask 61 having a concave portion 61-1 into which the
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projection 36 of the disk pusher 34 is inserted is coupled
rotably through the ball bearing mnechanism 62-1 wth the bottom end
of the cylindrical bearing 62 which is extended downward through the
center hole 23 of the target 21. The ball bearing nmechanism62-1 is

E%FYESF?@&%“J%%%%%&" RE FHe) e%%%éeéﬁﬁsﬂﬁls'r ML 14N iBbek R (ig
. . . : . peed Min

Lo oo | come TN Tdtrondi il Hald PHear Bl | MR SPLY L 10

mask 61 gfthS £AWbbBL6MY-énd B¥E WRRS cPPihiPicRl thearfugi "6d i Gich

bearing 62 is cooled by the cylindrical water cooling jacket 19-2 of

t he backiisy eixtlend¥d adbwriWdEd erthoudhsk thenneehtdrt Myl 23 | ol The

cool ed. Fig.5 is an enlarged view of the center nask portion
showi ng thamgeter 21di f fitreentballenbedring medhaniism i62vwdnt iien. provided he
enbodi nment t he center mask 71 conprises a cylindrical portion

71-1 ext axdungl dohewabdltt Duzpupled catt ethieol hoRBowf pdwetiem gedif 2thea
funnel shaped | arge diameter portion 71-2 provided at the |ower end, a
bal | beacydd i sbﬁazlagbegéled The afupnglouatapedie center caasih $1-3
and a ring shaped rotating disc 73 _provided around the shift colum 71-3

by the bafl BEHPLRY WethantRé b8ll bepring ngechapissy 62otlat WhFrednsk
D COTPRRES bl OhARAL R BShbPanTIeh SOM et A A N Lhe eyt g of
(orm 1 BebBF nd Noyiplby OpAELSSn, TBY T Afinen, 'FERaeh"Srely o
12 mask 61 as 1is shown in Fig.4. The upper portion of the
cylindrical bearing 62 is cooled by the c¢ylindrical
water cooling jacket 19-2 of the backing plate 20 and
the center mask connected therewith is also cooled. |
Fig.5 is an enlarged view of the center mask
portion showing further different embodiment of the
invéntion. Ih the embodiment, the center mask 71
comprises a cylindrical portion 71-1 extending downward
through the center hole 23 of the target 21, a funnel
shaped large diameter portion 71-2 provided at the lower
end, a ball bearing mechanism 72 embedded rotably around
the shaft column 71-3 and a ring shaped rotating disc 73
provided around the shift column 71-3 by the ball bearing
mechanism  72. The ring shaped rotation  disk 73
éomprises a horizontal portion 73-1 contacting with the
surface of disk substrate around the center hole 35 and
a vertical portion 73-2 forming a part of the .ball
bearing mechanism 72. When the disk substrate 31 is

moved upward by the disk pusher (not illustrated), the

12



surface of the disk substrate 31 contacts wth the horizontal

portion 73-1 of the ring shaped rotation disk 73, by the friction of the
contact surfaces and rotates wth the rotation of the disk substrate 31.
On the contrary, the large dianmeter portion 71-2 is separated fromthe

f f the disk bstrate w th f 0.21to0 0.3 that it
Ctands SUPHFERGEC R oFnEne A1AK o FURREFaERe disk CORERTER e #ALD ' thei g ¢
' I d ' £t K ti illustrati furth
i 11 or ent IRLEORHRt BREERRR | ehi PhnthPn TARIorBbtPRAn s R hEbh ol ko
i _ *on=Pn Fh | :
715 arer uedl * THET CERLOHOH o Tng! 'Rt TaRttaddl S folgtasn

1 Tustrategein the ead )F FifleS qilie SibieHtd 06100 I S Shermake

i n 5
contacts Wltl?“I the surface of the di-sE strate 31 en the disk substrate

31 is W&Q‘tf@fﬂ d et hiaﬁbék Hiﬁﬂéﬁe&mbdﬂﬂi‘éﬁt r atied) , _fé‘d sé atédate
around the horizontal rotation shaft 81-1 "with the rotation of the disk

substrat ef2dm Qehéhesugeatear gf t BRel aggskdi abistirape t wdth/la 2 gdpt het
center mask 71 is separated fromthe disk substrate 31 by a snall gap,

t he sane @s2 shoon 0 mmmg. Sso i that aitls stahds istiplteinf spiteotafi othef
t he di sk substrate 31. In the enbodi nent nentioned above, the outer
outer nusktatdion wedthei cisk rsothatinaten 84 .t he di sk substrate 31 during
the sputtering operation. If sputter filmis necessary at the outer
periphery of tHbJefsk ifubsapat eenlrgedie yiewr Rfer thesk 2enEgx pdnask
omi tted. Wien It 18110855580y AoLend? GPPESIint SPUSSHimdit Mof" cide
invention. In the embodiment, a plurality of rollers 81
are arranged in the radial direction around the shaft column
71-3 are used, instead of  using the Dball bear_'ing
mechanism 72 illustrated in the embodiment in Fig.5. The
plurality of rollei‘s 81 make contacts with the surface
of the disk substrate 31 when the disk sﬁbstrate 31 is
moved upward by the disk pusher (not illustrated), and
they rotate around the horizontal rotation shaft 81-1
with the rotation of the disk substrate 31. On the
contrary, the large diameter portion 71-2 of the center
mask 71 is separated from the disk substrate 31 by a
small gap, the same as shown in Fig.5, it stands still
in spite of the rotation of the disk substrate 31.
In the embodiment mentioned above, the outer oufer
mask 44 is used which is rotating with the disk substrate
31 during the sputtering operation. If spﬁtter film is
necessafy at the outer periphery of the disk substrate

31, the outer outer mask 44 can be omitted. When it is

necessary not to deposit sputter- film on the side

13



surface of outer periphery of the disk substrate 31, a ring shaped

vertical wall 34-1 should be provi‘ded around ‘the disk substrate 31 of the

di sk pusher 34. Fig. 9 is a graph showi ng an exanple of filmthickness

uniformty formed on the disk substrate surface by the sputter apparatus

shown as an enbodi nent of this invention described above conparin& wth
a

the film enréraessofureuberi tgerighexynwaht ithe digkut sapstgatgopatat us.

(A) and (B) .In Flg.9 designate data_according to the )
i nvent i onahéRgat SRR e RSl swaddi vatyl shepidedeprrovided nareypt: al

xis L cples glipulgrantial analcool Lhe gk pRuetrag ond the
o & S 0 A BTl 8 € ) b,
22 , = = [ '

2o F3Ea ko O GbstPhpd i ALY e g S DSE n sl bl o

refracti veakngeymBBdddehtcof tHIkeL fRERL fbn 'dedePibek driaRfwieh

. E S 4H5ve , Fimp With

t he di sk substrates respectively. As 1s showmn in the graph( B ) in Fig

9 , the ¢gpeos¥iifmn tRiekndsst rufitbenieyd b¢f rechventionex okphbeering
sputtered filmvary from 3.0 to 5.3 and 3.7 to 4. 9, respectively. On
the other appadatas.i gAjyhand (B) tire Fligyth dedigndte datat heratrdidigstoi bhei on
and the refractive index of the surface of the disk substrate by the
sputt eri nginpeataonsand that divenvenhiohal giespeediviedly . slibsthegegraphses,
the circunferential distribution vary fromf[err] O_. 7 to 3 . 5 and from
0.3 tol. 1, thesherizontal axigindicates mimamierantial angle ofcthe: disk
Fig. 10 and Fig.11 are the cross section and the_top vi ev(\i of .a .ain
portion shewPgfrateyramd, &her eY%ﬁFl%%%o&ixrﬁ?ntl%‘Fl?gEes eposition rate
14

(nm/kw.sec) and refractive index. In this graph, the broken line

plotted by white triangle, white square, and white circle indicate
the deposition rate on each circumference of r= 22mm , r= 40mm
and r= 55mm of the disk substrates respectively. The broken line
plotted by black triangle, black square and black circle indicate
refractive index on each circumference of -r=22mm, r=40mm, and
r=55mm of the disk substrates respectively.

As is shown in the graph ( B ) in.Fig « 9 , the deposition rate
distribution and refractive index of the sputtered film vary from
+3.0 to £5.3 and £3.7 to £4 . 9 , respectively. On the other
hand, as is shown in the graph (A), the growth rate distribution
and the refractive index of the surface of the disk substrate by
the sputtering apparatus of the invention wherein the disk
substrate rotates, the circumferential distribui:ion vary from
0.7to*x3 .5, and from '_|'0..3 tot+1.1, respectively , showing
a remarkable decrease in fluctuation.

Fig. 10 and Fig.ll are the cross section and the top view of

a main portion showing a further different embodiment of the
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I nvention. In these Fig.s, the sane synbols are given to the sane
components as Fig.1l. In this enbodi nent, the center mask 91 is supported
~on the center portion of the center bar 92 which is bridged and fastened
across the center portion of the opening 32 through which the disk
transport chanber 12 and_the sputtering chanber 11 are coupled with each
other , sal@VeRpkiPRg B theseyFig,8vi 88 same RymnlsArRagiven e thecsame

SUpport baroRBoREnFa sas Bi- Lr “TReehbr remhpahant nethip elter i maskob s
cupport " tapoRofted OF ERY' b8nrR? BAFFIER GE i cattere ham dF Walhols |
nds and (Pe SR e FAdtahed aBBRe Ehd cditér HdriSiERe RRISRAnsNG 71
pl ates 94-éhro@éh2wﬂiéﬁuﬂxéydié‘%r€r‘?%§sz?égﬁo% fité 5 7) @&&%&s%@%ﬁg% of

with the wdth of the support a . | 'ongi t udi nal
the supporéhdeP211 Ihe DéQ WEEh %adk JBREr Of .sd i SPETAG 35 BREEg V)

and the shielding plates 94-1, 94-2 are nmade of copper or stainless steel.
They are fpsteided byn e dotiticn ead/l G0hef. the spetterify SRanbep 1D{ Ade
cross section surface of the support bar 92, a water cool jacket 95 is
provi ded tis shgwnuim dthecbopivigewatfefig sl |, ovkeils auppprt bar| I dist fxk tened
direction. This water cool jaket95:is connected wth the cooling water .
pi pe 97 wikthe hyjdn ends en dtherupper isurfate td thrithettom wakbhine df

t hrough the cooling water_ path 96. The cooling water path 96 is provided
within t héREPFhtRAINBEhambernbl sptt EhemeriRmiRortdan weththe tsippaxte

Uhr ough cOE MEs LIRS B 18 BRaiidesh WD WHHE A comfon @astiet o5
from one gndgglplbeea b1 SHiTERTpLIECE Y4 Y 81S5 B3N Hea
between the both ends and the center portion respectively. The
 widths of these shielding plates 94-1 , 94-2 gradually increase
and gradually decrease, compared with the width of the support
bar 9 2 , along the longitudiﬁal direction of the support bar 92.
~ The support bar 92 is made of, for example, copper(Cu) and the
shielding_plates 94-1, 94-2 are made of copper or stainless steel;
They are fastened by bolts with each other. On the center portion |
of the cross section surface of the. support bar 92, a water cool
jacket 95 is provided through which cooling water is flowed'along
the longitudinal direction. This water cool jaket95 is connécted
with the cooling. water pipe 97 which is open- at the outer portion
of the sputtering chamber 11 through the cooling water path 96.The
cooling water path 96 is provided within the bottom wall 30 of
the sputtering chamber and within the side wall of the sputtering
chamber 11. Thus,the cooling water introduced through cobling
water pipe 97 is supplied into the water cooling jacket 95 from

one end of the support bar 92 through the cooling water path 96
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provided within the bottomw | 30 of the sputtering chanber 11. The
cooling water supplied into the water cooling jacket 95 flows fromthe
ot her 'end of the support bar 92 into the cooling water path 96 provided
within the bottomwall 30 of the sputtering chanber 11 and then flows

32.. The water is then exhausted to outside sputtering

dth i
?é;ﬁgertl?f t‘ﬁ%ﬂsﬁm . Wl. imd:fttﬁtb@r#toakgwéds7 ﬁoppietbﬁfpﬂtfﬁ§%ﬁﬂt@@9l:\?¢rgl;llbed
a acen e Qol I n wat er . . ccoraling rto tne_sputterl
apjpar at us 'lgqe i et Yo Fﬁt‘n?‘,lpl?ﬂ’leggding:l? thesvates c\?th'tJr%d§§fG|klegd9§oﬂf9fgs
di sk h 4 42 i ded t t i
Sk Pushegralf Je BUG, SHE SR WRe, S3uBhRK. BBt 92,4080 e Sod Fad kver
Sa' o [T Eatt oo dhovikied bilfhs AN Bhet o w1l £6bithe Boflt rblind adiial "
of cylinder; siRdt tB8n 1dul Safc'sﬁ_x?@; £R8: o%)%élg.gxtg g erigle e%{:ggd \ﬂﬁr @Baﬁ he

target 21 is sputtered on the surtace of I"sk substrate

part of thexHaifdd By ButshdeSs it €ELRy hdlifes et Ar84 hpé@&ffni%a]tze
94-2, so that the target material may not reach the surigace of the dis
substr at e e¥khassta pigse!l(not! Helasteated)earrahgednddjadent €6 |thd Wodanass
uniformty of the sputtered filmon the surface of the disk substrate 31
is thus cowtext |mkpe dDbtain a uniformdistribution. Fig.12 is a graph
showi ng one exanpl e of filmthickness wuniformty of the disk substrate . -
produced by Reeorgdingeterighe spvdtening apperdtug o6 this emhadinent, thee
film thickness uniformty of the disk substrate with shielding plates
94-1, 94- SiskAphstate s3i/ntf-"ﬁ§s§95b'ﬁ§iaﬁ9 vihehslisk pesherg3pl frem &he| e
plots in the graph re shqown.. The horizontal axi s designates the radius
of the di &Psﬂgé’gf‘)%f* spfﬁ?ﬁ"y%ﬂdof‘h’éh%é?’! o the Qlabsvﬁgaﬁeert arm 40 is

16 rotated by the vacuum motor 33 together with the center mask 91

in the situation Ithat the projection 36 of the disk pusher 34 is
fitting with the convex portion of the center mask 91 at the rise |
of cylinder shaft 39. In this situation, target material emitted
from the target 21 is sputtered on the surface of the disk substrate
31 while a part of the target material is shielded by the shielding
plates 94-1, 94-2, so that the target material may noi_: reach the
surface of the disk substrate 31.As a result, the circumferential
and radial film thickness uniformity of the Sputtered film on the
surface of the disk substrate 31 is thus controlled to obtain a
uniform distribution. |
Fig.12 is a- graph showing one example of film thickness
uniformity of the disk substrate produced by the spui:tering
apparatus according " to fhe invention. The film thickness
uniformity of the diék substrate with shielding plates 94-1, 94-2
(square plots in the graph)and without shielding plate (circle
plots in the graph) are shown. The horizontal axis designates the

radius of the disk substrates (mm) and the vertical axis designates
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the growth rate (nm kw. sec). This graph shows that w thout shielding
plates 94-1, 94-2, the growh rate is high at the center part of the
radial direction i.e. at the center part of the recording area and the
growh rate is low at the end of radial direction of the disk substrate.
On the other hand, the growh rate is nearly uniformall over the radial

directiortkf grEWEhs|ratehdprdke - #REN -t HELLHi graphg howes that, wihou, e

oIBR8 G
é%é%?%iﬁﬁl‘%' '8¢ "t u&aﬂ”ﬁ@%’%‘% 323%? Eéggéﬁ e Ste‘rr‘ﬁ'fq?%ﬁ REFtq le.]‘i’%'t :a
oot ndonsrrdhg APEE g fene ludduen LB Bre G SACTURO TR CEE Bedifid O 0

Pt CRPLBLETndCE0LS, ORI I O ety (o

cylindrica supporter ough the center

hol e 23 ftd e hdadaly ¢hirbh ROl ioverthd Ghdlia¥ HirkbeibwBel chéabhsk

opening of the center 'mask 101 is so provided that it does not contact

W th the susstreroiwhde thekshidbding epBdtost 9451 separat gafe proviaedvnl |
gap between the surfaces. By this configuration, the disk substrate 31

pl aced on t {*hedvakipushshapes rofi #hesshietdingtpltatesn9d~10194+2efixedam not
rotate but keeps stationary all the tine. 1In this situation, the center
mask 101 whesuppontakax 192 fimnthisnembodimens ,t Aandbekdesbgnedt 80 3As thqyht | y
on the disk pusher 34, but keeps a masking function to prevent the .
deposi t i Mpks thigkness waifermity wniforay Py signlatdens orgxperimentsnsk
whi ch does not rqotate by itself and keeg stationary at a position,
slightly apBt-£PohPtALLRRS feCtoon pE glesiPEEB%’E%B ABPRATRATRS Gy by e,

i_ s appli thpé %u&%ile}h&iffgiaér% ‘éhbodiment of this invention. In thisjgigure
the same components as Fig.3 are indexed with the same symbols
and detailed description is omitted. In this embodiment, the
center m.ask '101. is fastened to the bottom end of the cylindrical
supporter 102 which is extended downward through the center hole
23 of the target 21. The bottom end 101-1 with the funnel shaped
opening of ‘the center mask 101 ‘is so provided that it does not
contact with the surface of the disk substrate 31 but is separated

- with a small gap between the surfaces. By this configuration, the
disk substrate 31 placed on the disk pusher 34 rotates. The center
mask 101 itself does not rotate but keeps stationary all the ti.me.
In this situation, the center mask 101 does not have the function
to press the disk substrate 31 tightly on the disk pusher 34, but
keeps a masking function to prevent the depositing of sputter
material on the center portion.

The center mask which does not rotate by itself and keeps
stationary at a position slightly apart from the surface of the

. disk substrate as mentioned above, is applicable for the apparatus
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shown in Fig.1 or Fig.9. EFFECT OF THE | NVENTI ON

As nentioned above, with a magnetron sputteri ng apparatus for single
substrate proce55| ng according to the present invention, a uniformfilm
distribution is attained all over the surface of the disk substrate with a
sinple structure in which a rotating center mask is provided in the
sputterin® Fdd dh 9% EddnA«ded in contact with the center portion of
the di sk substrate thereby rotating with the disk substrate.

18

EFFECT OF THE INVENTION

As mentioned above, with a magnetron sputtering apparatus for
singlé substrate processing according to the present invention,
a uniform film distribut-ion is attained all over the surface of
the disk substrate with a simple structure in which a rotating
center mask is provided in the sputtering chamber which is provided
in contact 'with the center portion of the disk substrate thereby

rotating with the disk substrate.
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CLAI M5 . 1. A magnetron sputtering apparatus for single substrate
processi ng conprising: a sputtering chanber wherein an airtight discharge

space*is provided, ' jwqligy; gener ati ng neans | ocated above said
sputtering chanber, ‘mmm,rmmmed on the upper portion of said
sputtering chanber sd as td bt appl1ed with the magnetic field by said

magnetic field generating neans, a disk transport chanber providing an
airtight space connected to said sputtering chanber through an openi ng
formed on the bottom wall of said sptl®dMBg chanber, a disk pusher
provided inside said disk transport chanber for transporting the disk
substrate for formng sputter filmthereon to the opening portion of said

[ d ' ..said disk b .1h
Fotating cent or ARORGEERBN SRR Y HEPRETARRE ot HPOLBo ARSI A Ll o
di sk subs rr.%tc%ns@}gg})%&%ﬁs@ﬂ ed inside said sputtering chanber '
wth t rot

rotativel i"on of said disk substrate. 2. A magnetron
sputteringgza S deP! cRAmise t %‘fﬁ%ﬂ dihg | gigm 1,
characteri ?e?iﬁﬁl thatﬁds?a?la rofa?lligﬁé%gnt‘agr Fyrrlas g%ﬁ%ﬁﬁ%%gbffbgcgegrsi ng
extended prowilded, central portion of said target. 3. A magnetron
sputtering apparatus for single substrate processing according to claim 2,
charact eri aedagnethatfield generating means located abovd $aid sputtering
cylindrical water cooling jacket is provided extending through

chamber, _ '

a target provided on the upper portion of said sputtéring chamber
so as to be applied with the magnetic field by said magnetic field
generating means,

a disk transport chamber providi_ng an airtight space connected
to said sputtering chamber through an opening formed on the bottom
wall of said sputtering chamber,

a disk pusher provided inside said disk transport chamber for
transporting the disk substrate for forming sputter film thereon
to the opening portion of said sputtering chamber and for rotating
said disk substrate thereon,

and a rotating center mask for contacting with the upper central
portion of said disk substrate and being provided inside said
sputtering chamber rdtatively ﬁith the rotation of said aisk
substrate.

2. A magnetron sputtering apparatus for single substrate
processing according to claim 1, characterized in that said
rotation center mask is journaled by a bearing extended from the
central portion of said target. |

3. A magnetron sputté'riﬁg apparatus for single substrate

processing according to claim 2, characterized in that a
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the central portion of said target, said bearing is connected wth said
wat er cool i ng jacket. 4. A magnetron sputtering apparatus for single

. substrate " processing according to claim1, characterized in that the
rotation shaft of said disk pusher is arranged eccentrically from the
center of said target. 5. A magnetron sputtering apparatus for single
subst r at e cygdadadsialg wadeor dioed. ing Jlasket] isciparowided exdend imgsthsaudgh
center nmask is Lournal ed by a rotation bearing having.an "L" shaped cross

B

secti on whhencenteal anrdiion ef said taxgedl, paidibganingisannerted with A

magnetron sputtering apparatus for single substrate processing according
h sPteTocomid '

to claim$2 % Rﬁ‘(etsai d "L" shaped bearing is connected

ith th | j ndci cal | Jacket by cl bol ts. :

mmgnet 1 on Spb ¢ & IPRERETY: BPubRrdndG SeRatated; BoZp tiale §uRRLsAlng
et PP 68 5P ErHgl PRAS il :

ot at vel rof RIS 4P ralng b, i Lo it ahoon SRR

ar 15° coorabadn AP ST ek SaetRd BSOS MR ot R

emtted fige senteraoFeisaie I’t@@:?étt_he surface of said substrate. 8. A
magnetron sputtering apparatus for single substrate processing according

to claim7, shapaciggneeron nsphgtesing a}m@&&&m poet esimjre Peabsdedtat

| east one side between the both ends and the central portion of said

support bprecessing acchrding tapelaibmtl ,t bharadtéribteddinithataalidgenteres

gradually increasing and after that gradually decreasing along the

| ongi't udi mabk i& journaied g sutiak omppearihgrhaving an “L” shaped cross

20 .9. A magnetron sputteri ng apparatus for single substrate
section which is extended from the central portion of said target.

6. A magnetron sputtering apparatus for single substrate

processing according to claim 3, characterized in that said .“L”

shaped bearing is connected with the cylindrical water cooling
jacket by clamp bolts. |
7. A magnetron sputtering apparatus for single substrate
processing according to claim 1, characterized ih that said
rotating center mask is supported rotatively at the central
portion of the support bar bridged across the opening formed on
the bottom wall of said sputtering chamber, said support bar is
~equipped with the shielding plates for preventing sputter material
emitted from said target to reach the surface 6f said substrate.
8. A magnetron sputtering apparatus for single substrate
processing according to claim 7, characterized in that said
shielding plates are provided at least one side between the both
ends and the central pdrtion of said support bar, having such a
shape that the width of said shielding plates gradually increasing
and after that gradually decreasing along the longitudinal

direction along said support bar.
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processing according to claim8, characterized in that said support bar is
equi pped with a cooling jacket. 10. A nmagnetron sputtering apparatus for
singl e substrate processing according to claim1, characterized in that a
ring shaped outer outer mask is provided on the periphery of the opening
of said sputtering chanber, when said di sk pusher transported the disk
substrate to?¢hé d}!ﬂﬁﬁ%@r@m spugteringerappRERERDe £OXs 5 itngle nFubsiyate
outer outer nmask ,is placed_on the outer periphery of  said ﬂlsk substrate

and is roP&PE&sﬁﬁﬁgt?ﬁF?%ﬁ%ﬁgoﬁoophﬂiycﬁ5k°h§EB§FP5Eéed in jthat g3de r on
Char act er FPERORY Bk, 18, cibred SENLE Saditt ik TS | ooat ed on the
1P A hgnecitn Bpdnaindl edathoh i BERaRR 8, R SERGLE SibeEIRRR""

conpri si ”Broc@s%@.‘ﬁ %@d&ldg.w GNP, a@h?ﬁéétgf]izgdsfﬂa{:ﬁﬁtsga‘iﬁpbzl g

provi ded, *"a magne enerat| ng neans generating magnetiC

i nsi de sasﬁagaaté@téf%xﬁarmék 1sap£aw&éd%fd fHEgEY it I8, 8 the prhfihgng
chanber so that the nmagnetic field by said magnetic field generating fmeans

can be ‘applsfid sputtieking ehapdelr , CWRER ¥a IdPHiBkOpusShes trarigotsy theace
connected to said sputtering charber t hrough the opening forned on the
bottom wdliskoBubasitdateutbethegopeatngr of saddskpptseeingr chathber,nsalds

di sk transport chanber for holding the disk substrates, for transporting
to the optihhg shapefdouter outer mask is placed on the puter periphemyt ofri ng

chanmber and for rotating said disk substrate in the
said disk substrate and is rotated with the rotation of the disk

substrate.

11. A magnetron sputtering appatatus for single substrate
processing according to claim 1, characterized in that said ;ing
shaped outer outer mask is located on the step prbvided at the
periphery of the opening of said sputtering chamber.

12. A magnetton sputtering apparatus for single substrate
processing comprising: |
a sputtering chamber wherein an airtight discharge space is
provided,

a magnetic field generating means for generating magnetic field

inside said sputtering chamber,

a target arranged inside said sputtering chamber so that the
- magnetic field by said magnetic field generating means can be

applied, '

adisk transport chamber for providing an airtight space connected

to said sputtering chamber through the opening formed on the bottom

wall of said sputtering chamber,

a disk pusher provided in this disk transport chamber for holding

the disk substrates, for transporting to the openig of said

| R A6




pl ane, and a center mask fixedly arranged with a gap between the central
part of the surface of the disk substrate held on said disk pusher. 13.
A magnetron sputtering apparatus for single substrate processing according
to claim 12, characterized in that said center mask is fastened on the
cylindrical supporter extended from the central portion of said target.

14. A magnéPFGEeﬁﬁ-@Ht shamber, andafer rotadiing saddpdisk substradesiingthe
accordi ng tg claim 13, characterized in that the rotation shaft of said

di sk pusheP*P8€4rranged eccentrically from the center of said target.

iieoﬁ:d{rﬁg”féﬁé s BRSSP e BnaRd Wb & S Pefabl K Sebfpat ca
Formoa at PRECHE: Ca BarFacr 5B Uiak BibatatlRely ol et B Bubliggs
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fromsaid target to reach the "surface of I Sk subs

magnetron ppotessing aRArEiNYy [ S141n13YDEhadhe teRided il dtRAC 0L qY
to claim15, characterized in that said shielding plates are provided at

| east one pentebaiamied st fasbendd mmi&mi%utéﬁﬂp@ﬁtér@x@i&&ﬂﬁéﬁ”
bar and the shapes of said shielding plates are such that the width
gradual | y thereestngl podtiabnepft Batidgtadgeltl.y decreasi ng al ong the

| ongi tudinal _ direction of said support bar. 17. A nmagnetron sputtering
appar at us f orldsi Ny Bagnedren: SpWiterdng napparatus nforo singke 18ubstrate

characterized in that said  support bar is equipped with a_cooling jacket.
29 processing according to claim 13, characterized in that the

rotation shaft of .said disk pusher is arranged eccentrically from
' the center of said target. |
15. A magnetron sputtering apparatus for single substrate
processing according to cla_im 12, characterized in that said
center mask is supported on the central portion of thé support
| bar bi':i.dged acrossl the opening formed at the bottom wall of said
| ' sputtering chamber and tht said support bar is equipped with shield
plates for preventing sputter ﬁaterial emitted from said target
to reach the surface of said disk substrate.

16. A magnetron sputtering apparatﬁs for single substrate
processing according to claim 15, characterized in that said
shielding plates are provided at least one part between the 'both
ends and the central part of said support bar and the shapes of
said shielding plates are such that the width gradually increasing
and after that gradually decreasing along the longitudinal
direction of said support bar.

17. A ‘magnetron sputtering apparatus for single .substrate
processing' according to claim 16, characterized in that said

support bar is equipped with a cooling jacket.
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