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pressure of thecesaswidyashosanie such Rariter {Hbi%dpoaﬁ\ﬂsp‘éiéﬁtﬁ) as| iSenf¥lea W Rdblels rélative to the
[err] Torr, bdesupstiadwas Bppfdd 1o the samdiate dlddtdie ASn M6 BesbnteSof IAF giFaDa Backgrdudd Breksdre of
2 x.1052 Torr, qmekearatn-yTd, ann hrgbegds]prdssurdof [460 1013 Tobrang attandiibdia® tempamteadf@10°C,
tenperature is taforheass atpit 6| Go-f2raeinir % loh-g atbmio e POMagneticlleyer BooTEaint) bh ik saBBate.
of the thin nmagnelheccamiciveorbeayfcthe fragnetiel disk/ thesi oblaisqeiutvdsemeasged by [rssinple adbrajingatype
such a | evel t haagnetbreetesr and thetrespitsrare] shown it Miable ©si dual magnetic flux density
(Br) and thezt hi ckmedkes¢ Examples.titthas bden fpundityaieshpre spitiering |s|condugterd undengaeh egndition that a
from 300 to 700Pogiiyecroleptial mlative tethe gubsipate)is applied igithegrtermedietp elagtrode dhecreeraive tegge of the
vi ews of ot her Bpeligidivk ferepy obtainad §!§Ehsfaéffa|‘ggp‘8 arat us suitable for the
operation of the PFfeEREP Fiowehendenthe pesiion &d theshapg¢f the interraediale flackarswereas follows:
and detailed viewd 519 'ﬂ'gttf 5P '§E| $am 'rf’ofﬁé?m'éaﬁf)gaf“ﬂbnt of the sputtering
appar at us us® ul PEPeATERE RPN B KR RERH NS WISt i on, in which
reference nuneral 12 is a 45 bias power soypce, to apply a negative bias
voltage to the substrate holder 2. To produce a nmagnetic recordi ng nmedi um

i n accordance w t[thc ret-hed—of—-he—present—i-prrent-oR—by—heans—pi—t-he

sputtering agparajus as shown in = _gLRr:’ée,ﬂ;_fTaIéPPEﬁﬁ’do 15, | 5@5’5@@?@5)& Bret (Geum)
above-menti oned s{bstrate 3 i s nounfedregae praroda,y3tir at e hol der 2] and
sputtering is con@mmatbyEng he abovegnenti onqgd chr omgum or | cobagot

alloy target 1 infthepresernce of TaTare ggs SuCigs A suchitas
sputtering is con*ﬁﬁ’@@ﬁekn under{ such rn%ﬁifinn tHat 2 néjuéiti\m pntg‘minl

rel ati we/to #he s{lEstmmé2 and t he groundewoportion {of theszai n bpdy @0 t he
oreforably {1om o2 B0k o sore-br atorabl L om-140-to A8 Vet apil-cd
to the interndi at ¢ Bsperied ode 4. Mpre pref@Pably, sgutteri® condlct e n
such state tPS?t ajnsgadie¥ye bias vpltage igoappliedito theggubstrate he der
2, i.e. a voftage —ar—teast— 006 V—pgreferabty—fTomr=56"t0ol= ‘
nore preferabl ygf r%p{% ta -4001\, _is a:ﬁml ied to Zq sub®®r at e haol 2
the bias power sodrgxand®7 to fornfa thin &hron um ynder ca2si ng I:ﬁyerm a
thin [err] alloy magnetrc rayer on the substrate 3. A hi gh perfornance
magnetic laygr having.a high coercive force is obtained by the thin
magnetic | ayer giaiE®Bablio kb BMPRAARAE BAMPREEt ering under such condition
that the internmedi ate electrode is [err]| 4 EP 0 350 940 B1 in the
vicinity of the ciyewahesans Spgafatt RE shoWnOR tFigael 42and 08 ishitiéfngPRdsCibhdidted by using an
relative to theagwmsd subbtrtedd hvihd) 8 i kbAtilaCiay® (thitkaBssOf 00019 rdimbd) adBél ndafcodtigiayer
| ayer-form ne aygpspistdring atdsa aPpi-TaLdlof Rrgbieurdat schremididncthat |agitehiisil @s idbigited ib Teble 2
present i nvent iektivaitd the babstes s wasapgliet 1t thel Intehnssdiatbadiagirdde\dl 4t b badkfrevrelpeessiraof at most
Exanpl es and 1 x 1078 Torr, at an argon gas pressure of 2 x 1072 Torr and at a substrate temperature of 250+ C, to form
an 86 atomic % Co-12 atomic % Cr-2 atomic % Ta magnetic layer (550 G+um) on the substrate.
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tive Exanpl es. However, it should be understood that the present

on is by no neans 5 restricted to such specific Exanples. In the

ng “Exanp] es -and Conparative Exanpl g5 o854/ @ to e are used to

By.the position and the shape of the internedi ate el ectrode as shown

res. In Figures, b indicates the distance fromthe circunference of

get to the i nTherdediva tictcecdfatd maghetic dekvmve bhtaihed wads emdadlrdédoy B Gsample vibrating type
Bs and Conpanagbeétanestdrrandribb esylts tafecsheypuin Table 2r 0si on end of the target

and ge _ci r cunt er encRefayiingtidr Bigures 4t Satheepasitien 4h0 treahape otthelinterricdistecsiootrage were as follows:
i ndi es the di stanze Imont tHigumia & dmiwdend@mof e =h88 rgput t er er osi on end of

t he get to the inSrapenaghane & esrlesottiecritre cirqymisipacegs fertagets used i n Exanpl es
1td (Figures 1 and 2 and Figures 4 to 13), the substrate holder 2 is

gro d via the main body 10 of the |ayer- forﬁ?tr'ﬁg?apparat us. 15 EXAMPLES 1
TO D COVPARATI VE_EXAMPLE 1. By neans of the apparatus as shown in

1 and 2, spyttering was condumigeelictayerisi Ngveaagedpbi fdim SUles4rEidds Bros (Oe)
a thin cBronium I ayer (thickpess: 1,000| Apesiediateletitdevgdat i ng | ayer

and 0-Cr-Ta all oy [ [SECNCopdrTon thar @ post TTve
pot al as identi M—%’g piEte gl MWWM
to t i nternmedi at e |ixempledde 4 in fhe priesencg of Ar d@s at a Hackgr etpad

pres e of at post |lgxmmgdr] Torr, fat an argop gas prggsure of |4 X 1Qy63
Tor rgaekd at a subst rete—tenperatturetot—216—€—fo—Formanr—86—atore—9

% Or-2 atom ¢ opwele ignet i ¢ laver (400 b [err])'®n the subst rafso
prcive force ¢fexamgle magneti c dii sk thus optai ned wds neasurjed by1m

sany vibrating t MEONEl OMETer, {and e Teputts—arg_stowTr T Tabt

25 Lo omthege é&ﬁﬁé&wﬁm whe ocpnffnrl ng ljssb
ed under such condition that a positive potenti al relative to the
ite is.applied to the internedi ate el ectrode, the coercive force of
Ineti ¢ di sk EXAMPEES/ 13016 18 ANDCOMPARABYE BE¥ANMRLEISy i nproved. Referring to
1 and 2, the position and the sha e of the internmedi ate el ectrode

: foll OWst a. _B)g_gte of Bre _apwt seown i Fi 4pnd Sgsqyﬁ?rmg was ggu?ﬁt,fllygenducted by

shafiill a shape to ‘8% ?‘é““f‘ﬁbs“@ﬁﬁa ff—"mw'er @dgCorrda ﬁ'é?wgaéqet unfig gugh ondition tha
35 a potential as identified m ng ag) g t;'a&ja 135 ap ) f"qug electrodde 4ta
N -at an ressure Ol ana at ¢
(783) [ er r] it er% eérr'n;;%eng ?:[u E:Oéig sequen lzgly orm agc alsaéy)e?(thlckness 1,000 A) and an 8¢
_ 3o (& - Cr-2 atomic % Ta magnetic Iaye ) on the substrate.
818 4 W the magnetic disk thus obtamef was qured by a sample vibrating typs
870 4‘% ¢ A aﬁd the results are shown in Table 3.
972 400 "Exanpl e . 200
103 400 Exanpl e 5 Table3 250
113( s 400 45 Exanple 6 300
119¢ _ anpte—T — 350 )
123 0 50 EXAVPLES|® ‘I PF"aND coNPARA R ESMbLE 2 JS7fikaitee O
of -appar at us shown -in Fi gmm&_ﬁ.m.&_s.pm—uﬁs-eauduet ed by
usi R al um num lsubstrat e 3 hayVolgoeeapplied h c Yoltaoe epplidddg er |BrhiCckmibss:
1, O(uE) f or ned#eas| t he under coat i ﬁ:ﬁtf digte 'FB’temed?meF@dPh‘@ and a Cof Cr-Ta _
al | GuEE arget 1 under_such conditi t™Malpotential as iddntified §n Table .
2r ive to the &jdhﬁérﬁtﬁé&a&p%i appl ¢ ed to the i ng er medi 4t e sspecty ode 4sp !
at hckground prEgSsUrE_ Ol myst—1 Ferri—TorT_at—am grgor, gas -
pre e of 2 X [e p{en}3 and_afl. a su Qtrjup 'rpr‘nng,qrnrp af Iprr] 10 fum*n
an ht oni ¢ % to- ﬂmﬂhmhc % Cr42 attooric %o Ta magn@tlc | ayjer ("550 ( er r{2p0
On g substrate. K amee 15 0 200 - 1350
Example 16 200 200 " 1390
50 |Example 17 0 300 " 1380
Example 18 300 300 " 1410

ss EXAMPLES 19 TO 24 AND COMPARATIVE EXAMPLE 4

By means of the apparatus as shown in Figure 6, sputterir.ag was conducted by using an ...
substrate 3 having a thin chromium layer (thickness: 1,000 A) formed as the undercoating layer
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EP 0350 940 B1 The coercive force of the magnetic disk thus obtai ned was

measured by a sanple vibrating type na%g,e&t%g%r and the results are shown
in Table 2. .Ref.erri-ng to Figures 4 and R tion and the shape of the

internedi ate el ectrode were as foll ows: 3mMm b=5mm ¢c =3 mMm d =
43 nm e = 83 oritg and aCHGEra dloyS RARE tque? @Gého&ﬁdlwﬂetg?g%t Aoie?\tua? 'a£ %chhgd’ fi Mabe 4
of the tar get reldti 8 e skibtrate 3 was applied to the intermediate electrod

bssure of at most
Vol t age appl i ed xt16-s Ton(Ca&h GigeR gdsPrdssurd 6/2)x 1071 €4rRdiapd ﬁzbﬁﬂa%%rﬁ&fi@ 50 C, to form
Conparst i ve Examngs fordic % §oer2ralomic % Cr-2 atomic % Ta magnetic layer (550 G0H) o ¥ ¥ sBatd

50 : 5 The codkdi®Ofoith of the mipuaitpdisk Bus obtained was measured by a sample vibrating type
100 magnetometed 2G0thdveautip bre stiddn in Table 4. _

150 The positidP @@ tiexshagsl of thé intermediate electrode were as follows:

200 a = 3 mn, 359 Sm et é M@, d = 100 mm, e = 83 mm,

300 _ Shape: a $@PO 20cIEX ANRLIFSCITEMPENdG®! MRIBr@BOVPARATI VE EXAMPLE 3

25 By neans of the apparatus as shown in Figures 4 and 5, sputtering

was sequentially conducted by using an al uni#a# substrate 3 and a chromi um
target and a Co-Cr-Ta alloy target under such condition that a potential as

identified in Taple 3 relative tp Mdyfetic &t I at evekay@appiR@R) | €d tedrdivaQorce (Oe)
i nternmedi ate_el egtrode 4 at the packground pr:asmauaeelfactﬁﬂewpwt 1 x [err]

Torr, at an '?ﬂgm 3 0 I TorT—and . at—a sufpstrar

t enperat ure of ZS&Q@E&W éﬂ’f‘a}# 'E* ﬁﬁéﬂé&aw&““ LAl “"”'E’é

1,000 A) and an E@®le @t omi c % [o- 12 "atonik % Cr-2 5atom ¢ % Ta magdet i c

| ayer (550 [err] gga,;gmosubstrat The coerfi ve forﬁ,g of the magne{é,@ d| sk

t hus obt ai nggl wa an‘pl e—-vHbfptrg—type—raghetgreter—ane—t
resul tesare showhEareledil e 3. Table 3 "35 | underco®fing Co- (12893
magnetic | ayer &Swzzl ve forcg (0Oe) | ayer Vol tag@oappl led] Vol t age
applied to - [efT - to—TmtErTediate i ter ettt

el ectrode (\/) el kb F{‘WEPQ%(XA (‘nqur ative Fx rI e 3 300 o . 1400 0
550 25 9E®anﬁlaaﬂpl e 13 " 0 400 | . 10G#0

1160 45 Exanpl € 1% TOO T00

1230 Exanpl e 15 o 200

1350 Exanpl e 1@xampLES 25 AND 26 ANB 8BMPARATIVE ExampPLe 5 200

1390 50 Exanple 17 0 300

1380 Exanpl €°18 By means of the appad®i as shown in Figure 7, spuBiffhg was conducted by using an aluminum
1410 55 EXANPLEbstide Thdvind sAcKibitARY (MickdedAYIBOICA Prokwsd % M8 Snddfcoatihd) Ryer and a Co-
appar at us as skeWnaliop térgeyUr endér, suslp dbrideibn gt wasteatan ekl kibeideddlt Tasle ISgwaNapplied to the
substrat e 3 haintengediatet dictnode#r ab aibsakgroandarresurd bicl mesta: x ;0 0@r, &)anfagomea passsurena 2
under coat i ng, | ay@'r" T8 and ER sbsBHE) teBWraity of 250° C, to form an 86 atomic % Co-12 atomic % Cr-2 atomic
% Ta magnetic layer (650 G+um) on the substrate.
The coercive force of the magnetic disk thus obtained was measured by a sample vibrating type
magnetometer, and the results are shown in Table 5.
The position and shape of the intermediate electrode were as follows:
o a=3mm,b=102mm,c=53mmd=3mm,e = 83mm,
Shape: a shape to enclose the entire circumference of the target.

Table 5
45 Magnetic layer Voltage applied to Coercive force (Oe)
intermediate electrode (V) S
Comparative Example 5 | Cogs-Cri2-Tas (] _ 950
Example 25 " 100 1200
50 Example 26 " 200 1290

EXAMPLES 27 AND 28 AND COMPARATIVE EXAMPLE 6
55 :
By means of the apparatus as shown in Figure 8, sputtering was conducted by using an aluminum
substrate 3 having a thin chromium layer (thickness: 1,000 A) formed as the undercoating layer by
sputtering and a Co-Cr-Ta alloy target 1 under such condition that a potential as identified in Table 6



Torr,

ring and a Co-COr-Ta all oy target 1 under such condition that a
lal as identified in Table 4 relative to the substrate 3 was applied
intermediate el ectrode 4 at a backgpogsgsqg@essure of at nost 1 X

at an argon gas pressure of 2 x [err] Torr and at a substrate
ature of 250 C, to forman 86 atomc % Co-12 atonmic % Cr-2 atomc %

netic | ayerrel(tl%tb i@ jubstiale 3ovis lapriied; tolike inetredia electrodd R@t T lorskgrauvd pregsire of at most
gneti ¢ dixs¥et Fars algivtaedon geb mgesurereiadu QS Teryand abapybtestotprineraturenef 268/ Sk to form

o ter,

and@" halopie §yPe- 12 algmic ¥HGwrRtamic % B Imagoptic lryes (956 Gt um)en thasubstrie

of t he i nt er nBdi @eEve: foet¢f d’E?e'“?@P@ 'éf%k g pljgired ‘&as-‘“"és”rﬁ?ﬁ byya samplgyifprating type

= 190
erence of th etpgﬁ' gnd s f °A‘P '?P"P asfo""“(fol tage applied
Coercive for cg'

stqmeter, and e esulis 356 shown ‘to enclose the entire

a;ge ashape ¥oée?nc seé)?c?"?:‘xa??% rgertrpar ative Exarrpl e 4

[err] 0

50 1140 Exanple 20

100 10 1210 Exanpl e 21 Table 6

150 12 80—Exarpler22— - - —
200 1340 Exarrpl ¢ nggnetnc layer Voitage applied to Coercive force (Oe)
300 1400 25 Exanpl e 24 intermediate electrode (V) C
400 15 Compérdtile BSABIEED ¢55:-6MNDr6] AND COVPARATI VE BXAVPLESsH By
nmeang@of the appar!ﬂ S, SHTOWT T Frgur e 7, Fput ter Ty was— cunductey b:y
usi n@®an al um num % ﬁg@ﬁ ?p 3 _havi g a thin chromum yer (f hi c:knpqgs
1,00@A) formed as tEk@mpzier.coati ng | ayer and{a Co- QOOTa al | oy targeRol
unde s\l:%h condition that a potentral as.rdentirtred rn laple 5 was applr.ed
to t termedi ate el ectrode 4 at a background pressure of at nobst 1 x
[err@@Torr, at apxahBR A3 RNARDTHMPARATIVE ERAMdLeOrr and at a substrate
tenp ature of 250 C, to forman 86 atomc % Co-12 atomc % Cr-2 atomc %

oneter,

netic layer (&5@ednSlof lhe QPpardiR a8 WS lﬁtFﬁbureTﬂgrﬁﬁﬂfgCWa‘éQorfcﬂét&ebpﬁsﬁgm aluminum

i ¢ di sk t hidgostdié 3i RRilg \6ahin NERETHILNE thy &Y (tickied
ZAndputtetngr 26 Wl CECralacalio Gigat I fundedBleh Sondifidhethf @SpokentiEn af RENLEKEIR Erable 7
i nter rredl adigiveeloaied subgiete\8o¥a8 aptied Bl thedinsrmedidie electrode 2 afa barkgrdand-praf3idre 3t most
= 3 1m0~ Ton, 83nrrgon Gisapessuraoishape: Tar adet o substtaleaerapetaturasof 250 C, to form
erence of ab B@atorgic ffefo-12Tddnlie%orL%tomic % Ta magnetic layer (550 G»im) on the substrate.

mm d

0

56

@0 VA) ibralodl 13§ they Brdlercoating layer by

ic | ayer,, Wel@@tg@ B?f:?p | of gtp magnetic digothps pbﬁeneﬁoma@ene(awed byna samniel vibreting type
ode (V) mmarremetpé aptherfopidts gre shqwnpRfable 7. 0 950
‘e 25 The position and the shape of the intermediate electrgdpyere as follows: 1200

Exarrpl e 26 a=17mm,b = 10mm,c = 13mm,d = 13mm,e = 83 mm,

MPLES 27 ANDZE" B B??MQQA"? fhe gair cs,lfgfg gfthe taiget.
tus as siown THRPEHD le 1%?5’5?‘?8?"%?5@} R iiedd %'ga"%ﬁ P98t an

um substrate 3 having a thin chrqm um | q.é)or (thl ckness: [ERR] forned
. undercoating | ayer by sputtering and a
U|t|0nthaf leaninninal :acnrlnnfnfnnrlnnI

Cr-Ta alloy target 1 under

Magnetic layer Voltage appliedto | Coercive force (Oe)
_ intermediate electrode {V)
Comparative Example 7 | Coge-Criz2-Taz 0 950
Example 29 " 200 1150
Example 30 " _ 300 : 1080
Example 31 A 200 1050

EXAMPLE 32 AND COMPARATIVE EXAMPLE 8

By means of the apparatus as shown in Figure 10, sputtenng was conducted by using an aiw.....
substrate 3 having a thin chromium layer (thickness: 1,000 A) formed as the undercoating layer :
sputtering and a Co-Cr-Ta alloy target 1 under such condition that a potential as identified in- Table
telative to the subsirate 3 was applied to the intermediate electrode 4 at a background pressure of at =
1 x 10~% Torr, at an argon gas pressure of 2 x 10~3 Torr and at a substrate temperature of 250°C, to .'-
an 86 atomic % Co-12 atomic % Cr-2 atomic % Ta magnetic layer (550 G+uum) on the substrate.

The coercive force of the magnetic disk thus obtained was measured by a sample vibrating :
magnetometer, and the results are shown in Table 8.

8



relative to the substrate 3 was applied to the internedi ate el ectrode 4 at
a background pressure of at nobst 1 x %ERR Torr, at an argon gas pressure
of 2 x 10-3 Torr and at a substrate t ﬁt?él@t%?@‘of [ERR] to forman 86
atomc % Co-12 atomic % Cr-2 atomc % Ta nmagnetic | ayer (550  ERR] on the
substrat e. The Cfﬂg Pgsrtrgr? rqu;res% %fof Ihle' Fﬁ %le%g% ellegtro%e weretag| H)ﬁcav%bt ained was

254 ] & YRS o DRIRR 9 T04a

nmeasured by a the results are

shown-i n Tabl e fsha eri%Bét?tehQ&e% i swéeﬁaaﬁrfe%cémﬁtagarned' ate el ectrode

were s fol a Omm e 83mm Shape: a shape
to encl ose sthe entire circunference of the-rgb@rgget 10

Tabl e 6 Magnetic | ayer Vol t age appl I ed to Coercive force (0Oe)

i nt er nedi ate el getrTodeW—t5— Comer t ﬁxaﬂ'%e—ﬁ—‘ -egel———o
950 Exarrpl e 27 Magnetic layer . Vo tagef ed to oercive force (Oe)
1260'EX anpl e 28 " mtermedrateeg:ﬁppe V)

1320 20 EXANPLEP CR2@pdraivaExamii® 8SCOVIBAREITYE |EXAMPLE 70 By neang of t 1980
apparatus as shp gure 9 sputuerrng was co cted by using,

S num subst T bee e ohr o hayer i cknosbi 1 380 a
formed as the undercoating Iayer by sputterr ng and a Co Cr Ta al | oy target
1 under such condition that a gotentral as identified in Table 7 rel ative
to the sub§fr§98"’é%‘é5%?b°ﬁqpr'-€% f"ﬁbf(he i nternmediate el ectrode 4 at a
background pr es 2 ERR Torr “at. an ar on a ressur
AN L b %;tm 3 }t e
0 b a OHE&J i aaio- r- er u?j\ l en m Table 9
su S&Zt e. 29_ feiditS %e s%?%%%gvag at elfc%o& :P e of at most
nmeas _d by a1 age! fo %dormgasrsf er ra’su e erraﬁuﬁa §0 %rfsform
shown in Tabl g, g5 atJFF\ %Déb'iiztdtdﬂﬂﬁ 21y !%-csb@@ﬁadaﬁnctr r (bibt@-ru%’ h%‘é‘ub@rﬁ&tmd
were as fol | ows:Tha coerdivd e Rof Theliflagh®ic disk ThubJobbiied Was™ mbasudd) byCa Santps WBfting type
Shape in Exar‘rmagxﬁtoaﬁtearaﬁhtag);es@sa,leamnt,pra&e@l ose the entire circunference of
the target s Shapme bésitox aitidh&edithe Mtefittaid® cleBiriddwéro Siol¥d Of t he

ci rcunference ofa ¢£heninabgeto manc Fablren, d Venaid e ssawer Vol t age appl i ed
to Coer ci ve f @hems: ¢ G@pe h@nclose 30% of the circumference of the target.

i nternmedi ate el ectrode (V) Conparative Exanple 7 [ ERR] 0

950 Exanple 29 Table 9 200

1150 Exampl3e 30 . _ 300

1080 45 Exanpl g 31 Magnetic layer | Voltage applied 400 ‘ Coercive force (Oe)
1050 EXAMPLE 32 AND CC]VPARATI VE{EXAMPLE 8 antB%eB‘&aeﬁctQBe(.Vh apparatus as
shown -in Fi gur SIARL magctEd—by usTgTan B
havi ng a th?n (‘h¢9m'?af#f‘{ émw ?rh.@%ﬁﬁ% a?rrrmnym fP?mad E,q t he

under coat i r‘?@ Iayeamphpsﬂtetﬁxammgtm d a Co-Cr-ffa all oy200arget 1 junder @saich
condition that a potentral as rdentiified in lable relfative to the subsirate

3 was applied to the internediate electrode 4 at a background pressure of

at [ERR] 1 x EkiifhEarss To%s ARB COMPRRABSERIMBESS 1 €1®fs 2 X 10-3 Torr and at a
subst#t e tgnperature of .[ERR] to an 86 atomc. % Co-12 atomc % Cr-2 atonmi c
% Ta magnetic | ayemednb 20 tiel dpRiRhusORs §Hafn SUBGIEsAs Qnd SN@uEdiRg Way GoddGiiérbydtisiighd
magneti ¢ di Sk afidnidém Gliishate @ HavikigS thil aisohiian 12yt with @ aHiqhheds |$ iéraifiddrig table 10 formed as the
magnet onet er, usdettoiting layershyl spattedimgeans AdtKCriTa allogthidrget 8. under such a condition that a potential as
: identified in Table 10 relative to the substrate 3 was applied to the intermediate electrode 4 at a background
45 pressure of at most 1 x 10~ Torr, at an argon gas pressure of 2 x 10~ Torr and at a substrate temperature
of 260°C, to form an 86 atomic % Co-12 atomic % Cr-2 atomic % Ta magnetic layer (550 G«um) on the
substrate.
The caercive force of the magnetic disk thus obtained was measured by a sample vibrating type
magnetometer, and the results are shown in Table 10.
50
EXAMPLES 39 AND 40 AND COMPARATIVE EXAMPLES 16 TO 22

A magnetic disk was prepapred in the same manner as in Example 33 except that a Co-Ni-Cr alloy

target was used instead of the Co-Cr-Ta alloy target and a 70 atomic % Co-20 atomic % Ni-10 atomic % Cr

55 magnetic layer (550 G+um) was Tormed on the substrate at the voltage as shown in Table 10. The coercive .
force was measured, and the results are shown in Tabie 10.




350 940 Bl The position and t he shape of the interrredi ate eI ectrode

as follows: a =13 mMmm b =53 mMm c¢ 3 mm d 52 Mmm e = 83 mm
b: a shape to, encl ose the entire IoW@?OéﬁQ%ﬂHFErence of the target. 5
b 8 Magnetic |ayer Vol tage applied to Coercive force (QCe)
I nedi at e el ectrode (V) 10 Cbnparat& gLEﬁ% nple 8 [ ERR] 0
anple 32 200
15 COVPARAT] VE EXAMPLES $ AND 10 By ng of the ar at us shown
i gl qure 11, spultering was cpagn by u ??l’; aat‘-’rfaal ﬁgﬁﬁigfﬁ%tr qergive
g a thin schrpmi um 'ayer (:ﬁ?iﬁﬁess 1, pRPP 8fa8rthe |force
u coati ng Iaye by sputteri fg and a Cb-Cllﬂﬁeafloy ttunder~1. un uch
COMMtion that a potential as fdentified in ﬁhﬁd&té’ZO coetbhgve tjo the
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oltage as shown in Table 10. The coercive force was neasured, and the
ts are shown in Table 10. 9
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Example 19 _ " 0 2000 850
Comparative
20 Example 20 " - " 1000 750
Comparative
Example 21 "~ " 500 780
5 |Comparative | | )
Example 22 " ' * : 250 - 720
o 4 EXAMPLES 41 AND 42 AND COMPARATIVE EXAMPLES 23 AND 24
By means of the apparatus as shown in Figures 4 and 5, sputtering was conducted by using an
aluminum substrate 3 having a thin chromium layer (thickness: 2,000 A) formed as the undercoating layer
by sputtering and a cobalt alloy target 1 having the composition as identified in Table 11 under such
4 condition that a potential as identified in Table 11 relative to the substrate 3 was applied to the intermediate

60

electrode 4 at a background pressure of at most 1 x 10~% Torr, at an argon gas pressure of 2 x 1072 Torr
and at a substrate temperature of 250°C, to form a magnetic layer as identified in Table 11 (550 Geum) on

the substrate. .
The coercive force of the magnetic disk thus obtained was measured by a sample vibrating typ
magnetometer, and the resuits are shown in Table 11. :

11



le 16 - 1000
rrpar ative 20 Exanpte 17

710 Conparativé Exanpl e EFS0 350940 B1

790 25 Conpar ati ve Exanpl e 19

2000 ' 850 Conparatiye 30 Exanpl e - 20
750 Conparative Exanple 21'2 '
78035 Conpar ative F)(arrpl e 22 :
20 40 EXAMPLES {hrgaiNip Mégnetid\ByeC! PlioE | BANRLEB$CRECivaNe (Oe)

means of .the apparatus as phown in Fi gure%tozlnt%mddiae sputteriing was
ted by US| g _an al um num spbstrate 3 havi hplegtradai®d Ehr oni umll ayer
kness: 2, 000 ofpdr AEBEMBS 28 N \eRHedGoR) | N9l ! ayerg by spulsher i rg angogd

aIon tar +—% nav1||g t+he coMpPost +-otr—astdented——1r—Fabt TT
such 45 conl@M¥f't hat a pbtential as idehtifi?® in|Table 1 Ll 3%0ye
substr abe @oh‘\ﬁéiatﬁ@ﬂlatnﬁldzlo t e, o-Nut, @rigedi ate electrpde 4 at |a 850
round press IO of S A NMoST II'X TERR—ToOrT, -a Q{F”go gag pressurﬁoﬁf
ERR] Torr a te_tenperature o formalnagn 1
as identified in Table 11 (550 G[ERR]) on the substrate. The coercive
of the magnetic di sk thus obtai ned was neasured by a sanple vibrating
S0 magnet®nEXAMPLES G TOE ANDLAMPARATIKE EXMIALEI2R Table 11. 55 EP 0 350
1 Table 11 Target or Magnetic |ayer Vol tage appl i ed [ ERR] Coekcive

(Qe) to interfewrans &f \QF é&&af‘%‘aés e?gwncb YiP 24 Sputtering, iR gongugted by n aluminum
55 substrate 3 havc (thickness: 2,000 A) formed as the undercoa ng layer and a Co-

w GCr-Ta alloy target 321 ﬁlbﬁ nt%( | ln Tabl apphed to the

intermediate electro at a ackgrouncﬁg?'essure_, most rr at an argon as pressure of 2

15anl)(§\NIAS§I;S /fg—ai fﬁmﬁ'-ﬁ foym an ntgrgﬁgb Co-12 ﬁomlc % Cr-2 atomic

rr
atus as shown fh@%gbrg!w forco of tﬁeDHl drtid 8k obtl %%a@&e&ﬁ} 'agaatﬂﬂe vibrating type

ap
al Inum subst r atye gAY M fe | uueafe &m.m Al (Lhickness:
fojumd as the édnderﬂw@%énlaga.kﬁ{@éha 1 iftmedidts Jacna&d Yoo £sXbIBRS: 1 under such

ion that a pof enthmmlo as ANt isfae@d £ Bs hahbe 308 S applied to the 20

medi at e el ect rsHdpe: 4 skdpe & JANEIE WAt cidumSeidntLofthedtirgstDst 1 x [ ERR] Torr,
argon gas pressure of 2 [ERR] Torr and at a substrate tenperature of

"t o form an EXAMBLESA7ANZ SANDTOMPARATVEEXAMBLESROAND 2% Ta nmagneti c | ayer

[ ERR] on #he substrate. The coercive force of the magnetic di sk thus

ned was neasurSmtiding wass eangdcted\in b e qraongp es ndyarenio AR exsept thahthe Cadr-Ta alloy was
ts are showshdngedrigisl Go-QriAg afiey or a CotlfiB gjeysandteevoriaad applied %?)@temedtaﬁé'wmde was
medi at e el echangerbaspbovw in Sableql2) Thrgesulip aze showmip TRPle12 m ¢ = 5 nm d =

e = 200 mm Shape: a shape to encl ose the ent| re ci rcurnc erence of

ar get . Table 12

Magnetic layer Voltage applied to Coercive force (Oe)
. intermediate electrode (V) _ :

b 40 Comparative Example 25 Cogs-Cri2-Taz 0 ’ 940
Example 43 " 100 . 1380

Example 44 - " - 200 | 1500

o Example 45 . 300 1550
Exampie 46 v 400 1570
Comparative Example 26 | Coge-Crs-Ags 0 750

Example 47 " 250 1100

50 Comparative Example 27 | Cogz-Nizo-Ba | 0 890
Example 48 . " 250 1240

%  EXAMPLE 48 AND COMPARATIVE EXAMPLE 28

By means of the RF magnetron sputtering apparatus as shown in Figure 13, sputtering was conuu. i
by using an aluminum substrate 3 having a thin chromium layer (thickness: 2.000 A) formed as -

12
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is applied

_ 2. The nmethod according to Claim1,

in at |least a part of the internmediate electrode is | ocated 40

en a positi dn Alimsthathfoe drodycing/ Bmageticirecortiingt readiven. kich\eamprisely dorming.f kycepulisring in a
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The method according to Claim 1, wherein at least a part of the intermediate electrode is located

between a position distanced by 1/3 of the distance between the surface of the target and the surface
of the subsirate, from the surface of the target in a direction towards the subsirate, and a position
distanced by 30 mm from the surface of the target in a direction away from the substrate.

The method according to Claim 1 or 2, wherein the intermediate electrode is located between the

circumference of the sputter erosion end of the target and a position distanced by 200 mm from said
circumference outwardly in the plane of the target.

The method according to Claim 1, 2 or 3, wherein the undercoating layer is a thin chromium layer.

The method according to any one of Claims 1 to 4, wherein the cobalt alloy magnetic layer is a thin

cobalt-chromium alloy magnetic layer, a thin cobalt-nickel alloy magnetic layer or a thin cobali-
chromium-tantalum alioy magnetic layer.

The method according to Claim 1, 2 or 3, wherein the cobalt alioy magnetic layer is a thin cobalt-

chromium tantalum alloy magnetic layer, and the undercoating layer is a chromium layer having a
thickness of from 50 to 3,000 A.

14
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al | oy magneti €@iMmyer is fornmed under such condition that a positive
potential P&lative to the substrate and the rounded portjion of the main
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or 2, wher ei n2t himei fduRianRedr@be etiamt 1, 0dreinSat 12613 paht brehyVRRimédite dibctrode is located
ci rcunf er eree of between 8 puidition [disehdad by 1.3631 the Gistdnticoetwbi g @b sarfade & thotigel HW the surface

di stanced by 200of nm $ubsirates &brd titd sutfacel @ rten aeyeDntadiecoy towardsithe pibstrate. @hd f fpesition
target. distanced by 30 mm from the surface of the target in a direction away from the substrate.

3. The method according to Claim 1 or 2, wherein the intermediate electrode is located between the
45 circumference of the sputter erosion end of the target and a position distanced by 200 mm from said
circumference outwardly in the plane of the target.

4. The method according to Claim 1, 2 or 3, wherein the undercoating layer is a thin chromium layer.

50 5. The method according to any one of Claim-s 1 to 4, wherein the cobalt alloy magnetic layer is a thin
cobalt~-chromium alloy magnetic layer, a thin cobalt-nickel alfoy magnetic layer or a thin cobait-
chromium-tantalum alloy magnetic layer.

6. The method according to Claim 1, 2 or 3, wherein the cobalt alloy magnetic layer is a thin cobait-

55 chromium tantalum alloy magnetic layer, and the undercoating layer is a chromium layer having a
: thickness of from 50 to 3,000 A.
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according to Claim9 or 10, wherein the internediate el ectrode is |located
bet ween the ci' cM?Ha@!P'e 4 "l?fs‘eﬂ‘ﬂ\eG'QWWE@P“SE'P%Sﬂ‘"Bﬁ'C@HEPSH?QefShQe't%ﬁ"tgét"eaﬂ‘l'd“e untere
posi ti on di ¥t anc&lagagchishiung,ping (itinne’ magpesisghe Schicht Aysceiner Kehalipgieryg: ‘?'&Pf'}/s Yopjrat (3’
the plane of theddy f‘e"‘ Paﬁ"l?h?%tﬁérp‘?'[i?fﬁ’ég i”fe"(ﬁ% 5?"&9 “i‘ﬁ 9 ‘P’eé‘fe@i?’

t hen Al ff%‘f gr:pgne g rdnet wrr as sie
g ol g efr? §, nzrgc £y e SR
auf ei nem Sybst rg‘f da é&@ 5 t'{

{t4) lve

estells der
auf ei nandertol geg ,an ‘sg n % tci net
Zw schenel ekt rode es Targets ( so angeordnet Wi rd da8

si e m ndest ensy, 1{grfes numf Rfﬁgrﬁcﬂjesbes;mdﬁ\t Rih@SsRad easemdes ZodheHRSkr AT Sonloer
unschlieBt, und disior i€l ¥dsOBRBAN Schedndbr @heMadiE edrBgHAS ufC Be ChRMEGBIdes
aus ei ner Kssbal t baGirfy Wi Yelbetictdeles Baghtig WBORIARung zum Sulsgethin wbabstandiat &, uttbder
ein in bezug auf pekaisn fgh gib Lat30 windvaielr QedEchetden Targetd in daRidHmog vepincsdubsradiegt.
Sputtervorrichtung positives Potential an die Zw schenel ektrode (4) gel egt

i st. 2. Verf ahs eMerfaave nakh siperocér Ahspriibe 1 deen2nban ders tie 7wischieneldktrpde agisehen dem Umfang
Zwi schepel ekt r oddeszSautiestresipnesndesr dePdgigets and eiderePasitiont fiegt, gliesurnBad mmdvwwmyz Yintgrcheagh

der Qverflathe dederusgfery Euenge dgefa@eiest ache des 36 Substrats von der
Qberfl ache des Ta ets in der R chtung zum Substrat hin beabstandet
und ei ner Positi §pfhies gech nem o3 ABEPIRP Vo W& S ABLPATT SenEet ”"f%efs‘dlécthge'f'ehdu""e
der Richtung vveg B'H? 'Bésfrat liegt. 3. Verfahren nach e| nem der Anspr Uche
1 oder 2, be| scher&ellektr(?,de vg gr&gg ddee gsﬁl@rﬁ .
al ren n m nspr bis i aus Kobaltlegie:
Sputterer osi" O 8 %mg ﬁ\% cge gt’ﬁm&% earbéq er 9& tchr%% e%é‘ g, ﬁé ﬁ\a zﬁbod%gchrcht
vom Unfang nac emer K gér e & ub %Qrgr Koéalt—Chrom Tantal-
Ver f ahren nach ek, nsprac od er 3 bel |e untere

Auf | ageschi cht e| ne d ne Chrom;chl cht |st 4s S Verfahren nach ei nem der

AnsprUche 150i& 4erdiRh fd@bifin® dem@RBiukiRC 2 3641 & Nei abth ddd ARGnetieheA IStHidh b einer
rung ei ne nmagnet ikssaiSgidmrgneiingdnbtisetéSDURhSTRIENE 10D Binér- KADEIBCRdB Jarfl-UshBrung iist @nd die
magnet i sche DOnnsfbrs @fageschicht eine Chromschicht mit einer Dicke von 50 bis 3000 A ist.

7. Verfahren nach einem der Anspriiche 1 bis 6, bei dem ein positives Potential von hdchstens 1000 V an
85 die Zwischenelekirode gelegt wird.

8. Verfahren nach einem der Anspriiche 1 bis 7, bei dem eine in bezug auf den geerdeten Teil des
Hauptgestells der schichtbiidenden Vorrichtung negative Vorspannung an das Substrat gelegt wird.
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ner Kobal t-Ni ckel -Legi erung oder eine magneti sche DUnn E M“‘
Kobal t - Chrom Tant al - Legi erung i st hr en \“ﬁ “ m
Anspilche *1,. -2 oder- 3, bei demdie magnetié‘gﬂgs%gﬁ{%ﬁt au ﬁ

Kobaglll egi erung ei ne magneti sche DOnnschi cht aus ei ner

Kobaj- Chr om Tant &, - 58@tb@didhting Sém Uibiiddh @ingNbfhé SichiaRESHIM Silstrf 1d0@n Sputtern die aine
chicht mt el NegisdibdetoRirodd, iR dBY 18and GAEs Thrdetstso afgeodRétiidHal Sie Qe Butkitrit §Bdentibe
sprache 1 bis GontlRd di6l b Sdidhe Fo duivéRE di0dieminigtiony 919 (BDGHENE a8 dRHEerdSionsen
~ di e Zw schasedes Rtged @mgiel, egf siv ShnnuBgsedild abivas, @RGh e b&eFaetalas Substrat unc
che 1 biss7, beén gdeteten N dosHabpigestpiadd: Sawrvoraentumig besitivdsPotentl®an die Zwischenelektro
estel |l s der sche abdidgiehdenden Vorri chtung negative Vor spannung an das

at gelegt wird. 15 - * C L M S 9. Sputtervorrichtung zum

den ei ner di¥n8putt@edriichivhg agch Ansprenn GBbbisdama indestapk eBp Tl tder Awisdhbiokirade zwischer
enel ekt rode, dpieeriPasiibar ditern &/3ales Sbstalidy zyéschendgler Qperfldchedioe Targels yndadmBOlssrtiche de:
bstrat gefeni b8ybsiateyon dgn@berfidehecien Eargeis Biser Rightyng Zurn ebstrat hinckegbstanest ist, und eine
m nofilt ens 1/ 2 des UR¢sHiagltieat gie “Sp’&t”t"é}‘%tdefsq)@ﬁ%‘@\? deg| EagaiRia d%ﬁ"ly@'ﬂ%WQﬂmmtﬁubsﬂat liegt.
ne Spannungs eI |l e aufweist, urn ein in bezug auf das Substrat und 5 -
erdeten Tei I @‘“gé‘gﬁ"gﬁ %‘1’" elnegycqer ég ‘{"%‘? ¥ OP?i Onpsi rﬁ’? egb% Fyisghgaelektrode zwischer
ial an dig Zwi FL"E% B? 8’°§{ Qfl’ts g finee Foiop 118t g 798 ppem von
ch 9, bei dem TPl RGO 10 - ﬂ’@r ?V\i’% 98l ekt r ode zwi schen

Posi ti on, ébgh gdes Abstands zwi schen der Oberfl ache des .Targets
r Cberflache des Substrats von der COberfl~che des Targets in

der chtung zum SUbBLERE ab bRIRBEPSIARERN derfegistitdntGhddfdtiaftPaui Edn@Be bit&GEr 2 1a suite, pa
die 30 mm vog der mkBfafidn dahs ud Sparbit b8 Blimsrisdllort Ghe Rincd LB MEGUASMBtement et une mince
SublbL liegt. 11. SpbHet MbgHefdub c&mnu@g d8aehaieiin QM Bktra ISP EdAASE 8n F Qfu'udd slectrode
bei m di e Zw schenmplefiddians @) Z2éf 56118 NudBRINAIE ®NE GRS (PPt StcareP 20 GRbFE NS ARitié de 1

rgets und ei necirchiodédce aa I'biregits, d'élosionlpat AMN@rigiionV(@)aelid cible (1)t EDquEAGRvins d'une
weg in der Ebede @eded ds gatssevEtomgit ot Megnétivgie ciatiagends; cobalt é3t GerddbGdafle des conditions
tion d' unzssuppwlhids qi've peteyisigiositfipantppue G Istbstal et & lal padie misest le tegre fdo corpy prificipal de
te, par 20 I'appdreil deinsaliisadion shitregpliov ii¥isairasie intedieédipire ¥-r i sat i on, une
couche de sous-revgtenent et une m nce couche nagn6tique d' alliage de

sur un subs® rﬁﬁcﬁdg)se'%éﬁr wrandieation 1.09ang doqpr) 'ay eoing| use PR de I'électrode intermédiaire es
pdi aire (4) esf"ngFme &0 PoBY dstensde 1@edq g de%%ﬁ@g pstase dh{ackifiept I gurface du

nDi | a noitid®de | SHegak @81 de 1g sibje dags [asirpet o Up gpint distant de 30 mm de &
pul i sation (7) desﬂﬁﬁcecﬁetﬁ ‘éb"( ‘)"s@td"é‘itf"'b‘é’p&??eéﬁs %hs d' une des couches de
souf

evgt ement et nEv%Qe%E sglpn Ia rev&é ’é iﬁ g g dj% % an§ e ue? ‘élgc?roém Pterm%@nanrebdﬁf gose entre
S p g a

gor :El(r)PlsleSn sg ﬁ ﬁ H \8 ul\ﬁn (gn JealQQ%re et mm de
net i sation 50| t app [ duoeféa Tq ec rocfe | nt rmed'l al re (4) 2 Proc~dd
sel Gual a revendi caj i pRodhs s8R bRANSkAY B @%a.sm@q@%tcb&héi@e kbusPREEMER Bst une minc

edi aire est di sRewiR cRBiee un point distant de 1/3 de |a distance
| a surface de la cible et la surface du so Ssubstrat, de la
B-de | a cibl®e Hacms lsaordiune qlidicdmue desSiebmtitaibns 163 4, \Hangeduel la dousheambignétiue d'alliag

30 de | a surface decéalt esthine raenescoliche dnagattitueodializge @is eebaitLst b [EBlbbimat une 3nince couch
Progilie sel on | a revenghétiowe idbliage deirobait edamsickeéqtueﬂe hingseepuehe deagndtitiesr dialidoen fe epbalt, &
est sposee entre | ehreneetdatapteience de | ' extr6nm t6 d' 6rosi on par _

pul isation de la cible et un point distant de 200 mm de 35 | adite

ci r §lihf erence vér £ | PESRIE selen i reyansicatjon ‘P? 24h3. dans) legueliypauche magpsitiguectplliagadegqbalt ost .-
| a §lendication 1, gy °S“°h€ia{‘i‘f’§"?"8‘éfu€'la' 08 oGt e crame f”l‘é\‘/‘(ﬁf“@ﬁ‘l%r?f Ig, §gus-couche .
une il nce couche: de Erfigpast es&w‘e%UChPF%@'W%’E’PtB?P?paﬁ??Q’?ﬁPQI MBue des

rev@li cations 1 e cobal t

cst [Jhe i nce cguche ﬁiﬁﬁﬁ’ el ﬁ°r1§§§d o %Eg 3 P oo e HE i g 100
cCoOu@E nmagn6tique d' a %’o?) It ae"R ou une mnce couche:

mag i que d al N aQePrqgedg C&QI@J\ [t unedquelconque des revendications 1 & 7, dans lequel une tension de poisriz_

négative par rapport 2 la partie mise 2 la terre du corps principal de '"appareil formateur de couchse -
appliquée au substrat.
55
9. Appareil de métallisation permsttant de former une couche mince sur un substrat par puivérisation,
comprend une électrode intermédiaire disposée au voisinage d'une cible située en sorte d'ére
regard du substrat et ayant une forme telie qu'elie entoure au moins la moitié de la circonférence
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chrome et de tantale. 46 6. Procede selon |a revendi ciuﬂmuﬂ“ﬂ"m;ﬁmdans
| equel |a couche magnrtique d"alliage de cobalt est m i que
d al | i age* de- cobal t., de chrone et de taFR 8BE0 0B sous-‘coliche revtlenént

est une .couche de chr one ayant une 6pai sseur de 50 a 3 000 . 7. Procedd

selon'l' une quel c un()a'ted msrm%vendluvgnts't,%,r,‘ Lant|

]1a ans ourc al enl?atlg our ap&nquer a
positif de 1. 000 P de gaty"
i nt er m;ldl aite. - ctrodg@ &1!’6 ”Bo?eﬁ Eff&g J)ga-aes reven E(ftame mlseala tsrre du
dans leguel une tenS| on : ative par rapport a la partie mse a
la terre du gorﬁswa}en% nﬁémuga.oh s@l@rp@ar Pebénmaéawat GHE 16d6o1 @O WolE une PR 146l ¥E6ctrode
au substrat. FinteMRRKEbt didSosBDbritde luh DBk ElanP 8 B LS BNdisti6e £rib EEibIE!BEIa surface du
couche mince sur SBstfat| 8 U Sirtadide BWDIEIahS RildirGdion GOEIRERNG Uik lURGAY BB mm de 1a
internediaire di samsmem.u@uﬁswgcnd\mesésmb&ﬁsmtuee en sorte d'etre
regard du substrat et ayant une forne telle qu' elle entoure au noins |la

noi ti-6 de | arcincosrhel dnnétaifistion sebiPlaGedbdicaBeb® dB110, dans lequel 'Slectrode dtermédiaire det situde
Sl'extremte d' eevsilosircpudrensellde éextrsmitd diérosite paapubfitsation detla civle etsmLponedistant de 200
d' ali ment ati on powm depptiicenfisence vars Eexguaur dade leipian de lesileai re un pot enti el
positif par rapport au substrat et a la partie mse a la terre du corps
principal de |"appareil de netallisation. 5 10. Appareil de netailisation
selon la revé&ndication 9, dans | equel au noins une partie de |'electrode
internbdi aire est disposee entre un point distant de 1/3 de |a distance
entre la cible et la surface du substrat, de la surface de la cible dans la
direction du substrat, et un point distant de 30 mmde |la surface de |la

ci bl e dans I di rection opposee au substrat. io 11. Appareil de

et al I'{sat on selon la revendication 9 ou 10, dans | equel 1" 6l ectrode
intermediaire est situ~e entre la circonfé6rence de 1'extrémt6 d' erosion

par pulverisation de la cible et un point distant de 200 mmde |a
circonference vers |"'exterieur dans le plan de la cible. 15 20 25 30 35 40
45 50 55 17 a
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