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sput t er icogipdrativé Exdpies.Sfle HEEEH erdsioh fand 616 tdrddh arldtAé cituffnéd df@heDRaigetdré b

r el atipVQarhd) ahd e therdlomtifididatds #id distahed fEpmObie€lRGmiphds obthe SpLttarf erdsior endvfitheltargst Of

t he spuid ®é inkemeatpfpadieairat®, for exanple, a voltage of at nost 1,000 V,

pr ef er abl yin theappaieiustusedsit ExavhplasT te4qFigires hilridy2 dnd Giguré tot 13), F6Gubgiratp holdgnpl | ed
t o the ilsgreundesidiactheemain baslyr10 dithellayer-forhiog apparatu$ii n chr om um under coating | ayer
or a thin cobalt alloy nmagnetic |layer on the substrate 3. In the present

i nverrsi GXAMPLES 1STRIT ANR COMPABNIYE PUWPLRAY be t hose commonly enpl oyed for
formng a magnetic |ayer of a magnetic recordi ng nedium For exa

sputteri ngBVcﬁlﬂa"Bé’f é’l?n%ﬂ!?é’f“éﬂ aﬁﬁ@ﬂ?’l" ig 15'_89H’°35 a"@o%dP‘E U}?sw?sh%?f‘d

pressuré'”ﬁ'f“” h°’é‘ é"th th

10[ err] %% Pi‘rg&%q?f%’{ £o "'P’é %‘ "' LPé’F?" hie ) ‘9< 0-3

th s)en ?und pre S r%
subst rat‘o sé Enli?r atan ar aéﬁﬂs uré%ﬁxwl rrand ert % %00
[err] C

IC
sput t er In{; nek&negr, Qtﬁf Egn |ﬂ/eFtL+ at t he pr ngctéﬁglﬁ&l

resi %Qébée){ fo(,ﬁ’& aﬁmdn LddRerind isloRYRESd brtdbr SaEh &daeat.anhhama
gnet I Qoéitﬂe pabrluawelhﬁywth 8 appiied o I intbithedidd efscttads, e cobicls! foR® ofthe0 13
are di ag{a@m@a.gmm@mﬂhﬂe&ialsi,tggnﬁguﬁw@moéd ot her enbodi nent of the sputtering
appar at us Retrmnglid Eigdré1 dnb @, tappdsiibn 4na tiRf shidaef he mBsanddiate elezRbdevare dsif@lowses 14
- and 15 ar ea di18@ingBrEb0 M@, ¢ a5 mieidE [3an,\d €83 mnl,| ustrating still anot her
enbodb ment Shape: & kikaps pLEntliesei tiegentp incuakersicalsfatieLthrgétor t he operation of the _
present invention, in which reference nuneral 12 is a 45 bias power source
to apply a negative bias voltage to tTeklesubstrate hol der 2. To produce a
magnetic recording nediumin accordance with the nethod of the present
i nvention py neans of the I[sputﬁo%f,ang,pﬁgag@r at|ugodsivebrede) I Bre gt @f) 14 and
15, f®rstlly, the above-men ,de.agbﬁa;oagms S m)unt ed on the subs
hol der 2, [etre SPutrTetr™N comcucted uy OSTITY ttre—gbove-
or cobalt aP?W’aE“é?r%‘é'Pp'%‘ the prefence of la rare™fas su¢h ad%y n such
case, sputft examp@®1i s conducfed 50 soder sucl condigiBon t hat a4posit|ve

pﬂt/ent I al gl TTYE [0 (e subStrarg and tne [groan portjon TNhel mai n '
body 8f th E \é ratLis, ‘i rQr nvnnrhl a Gﬁ epti-aldl—of Qé‘q bt 1, 000
V, preferalegarrbIe@m 50 to 500 V, notse prefercbly f re78h 100 {0 46®V s :

applied to mﬁ,pbqterrrdl at gl el ect rog,g : I\/bre pref ¢sa8b! Y, ,put h@j’l nglis
conduct ed t—tr ||cucu| ve—bt-ag—vot+t a%c —Ss—& J|JI ed—t+o—1 he
substgat e [hExamele 52, vol tage?f e.q. 4t lead®-1 000 v. Mefefably

from-50 toExaﬁ\Qgev rmre p|referablaoofrom 10 to 1400 V, s apgdied|to the

55 substritehotder—2—by ttebras,_gower Soyrce & to foyrma, cfmmEghrom um
under coatiin W&?Zr or a ThIl_n_mhaﬁ_BﬁLLom.g.naLLE?ﬁm;m_Lﬁéguhstrate '
3. A high performance magnetic | ayer having a high coercive force is

obt aismed by the thin nagnetic netal |ayer of a cobalt alloy forned by

sput t er EXGMBLESE TG 1RANCOMPARATIVEEXAMPLER2 | nt er medi ate el ectrode is provided .
4 EP 0 350 940 Bl in the vicinity of the circunference of the target and
a positi veByp®easpiof Hle apparatps %s"!%'"t'h@ 95’8¥)§t4"ﬂt%3 "rlgh\easgfome&vwm i88n of
the nai AUHBEY seistratn @ hevinge thin ghiom st the ’ﬁ’é’c?artlf‘%'f’%dl ate
el ect®f o&¥ SPylerne ang @ ‘E r?’['°V| Bget ‘i'"S 'H’°“E'iEp"dB¥ ér‘L %gmﬁ]'d?'lﬂf’ HR 2R ai |

i h b to the interme ate electrode 4 at pressure of at most
with r ef%ﬁt %eg;@ 03[’15; an ar gas pressure of 2 x 103 Torr and at a substrate temperature of 250 °C, to form
an 86 atomic % Co-12 atomic % Cr-2 atomic % Ta magnetic layer (650 G+m) on the substrate.

te2 % f sﬁat 8? 0P

in
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Conpar ative Exanples. However, it should be understood that the present
invention is by no neans 5 restrlcted to such specific Exanples. In the
fol | owi ng Exanpl es and Conpar atEBR@380@4MBles, synbols a to e are used to

i dentify the p03|t|on and the shape of the internedi ate el ectrode as shown
in Figur ure b indjc di,stance frp the ence of
the tar 3o o f%"“i"ﬁ °?|t wa? ?‘8 oo Ry rerrst B pitampe Bl b
Exarrpl Iéﬁrr Q% Ared 4 a E’é ah &hghaiggghellbte%egﬁegﬁcﬁﬂg w?n{g ag Fb ov;sar get

and the g E?n‘?n ore
i ndicat eSSth% ggtggggosg{ gm infofol d&{hgg;&tof the sputter er05| on end of

th@_/target to e |nterme |ate electro he apparatus used in Exanpl es
1 to 49 (Fi gures 1 and 2 and Figuregaghd40 13), the substrate holder 2 is
grounded via the main body 10 of the Iayer form ng apparatus. 15 EXAMPLES 1
TO 7 ANDCOMPARATHVEEXANWPEE—L s Lue S gS. ,SHOWT 1 N
T ?ﬁi“gfr K b,

Figuses L and 2, sputter| i{pood uct\é PIFETRrR? CBbst rate 3
having ajthin chromyumlhyer (thick A'ltgrmeq'a ﬁlﬁ I’R the undercgoating | ayer
and a Co} Compegatiod Examplb 2r geﬂo:slcruh'ﬁer such condition tHat a psi tive
potenti a EQH?'}ELGC ntrTred |[n TaWe T rerative o the 20 subsijgte was applied

to the | H—etred-at-e nl e rnde /1 |n hn nroconcao of /\r aacat o oA ground

uuuuuuuuuu gao oAt T OAC

predsure Sxample Spst 1 x L O[err] Tofr, at aWlargon gds pred¥re of |4 x 10-3
Torr and| @;(amyes,@bstrate errper-ature of 210 {sgrr]C, tq formmg 86 ajomic %

CO' 12 at nmr o /UU'L aLUII o /U |a ma

substratpEeMele oercive Force of magnet9%® disk th S
rreasured| Eyanplesianpl e vi bfati ng typel magnet agoet er, and the n@sults are shown
iqfhbl e—T—25 FIrom (Nese exanpt €s, 11U has been 1ound that when

sputtering is conducted under such condition that a positive potenti al

rel ati bklﬁﬂ’ the internedi ate el ectrode, the
coer ci %’SM{!%F%E?O@I{Q%&B%@%&% Eereby obtained is substantially

| mpLoVed gy RefaRd bl the) adparatub @8 lsown in @BGe@4 ahd's, ﬁﬁénhﬁ Whs ?d&denhgil? cShRRsd B the
| Nt er Mighgdh GluRInGih istitiiife Y8id dhforriu {aRdend 8 Co- 6 siIER coRdifon &t MM d
= 3 N} pMleritialB8 iddhiified (A Table 3PH1ANE 0 the SUBSRAR S%s&ﬁﬂb@ﬁﬁhé |hﬁmﬁbﬂfaiel’eﬁctrode 4at

Ci r cunthe bedkgourdf présiste oREtgRdst 1 kalotseTdlr, BDdre@gdnagas prssurecst 2 0 10-Careir aho/ et 4 or ce
(Ce)  suBktrate fofaperitirb )of i250 @ WEBquUhINE fol tar chebinilv) laarnhizkrs: VOOEARam an 86

O 30 atomic % Co-12 atomic %/ atomic % Ta magnetid @Per (550 1GaL.m) dn the substrate.

50 The coercive force of 8ik8magnetic disk thus obill®d A@s measuredEna Ashmpl@ vibrating type
100 magnetometer, and the result@a@ shown in Table 3. 400 Exanple 3

150 972 400 Exanple 4

200 1038 Table 3100 Exanple 5

2503 : 1130 400 Exanple 6

300 Ct &¥f3rcoating Co-CAPOmEghartRayer 7 Coercive force (Oe)
350 1234yer 400 50 EXAMPLES § TO 12 AND

COMPARATI VE EXAMPLE 2 Teans w? % in Figures 4 and
5‘,\/3400u1 tering was con Ef P Stg% % Ei B4 Pt e 3 havi ng p thin
chrom ym | ayer (thi ckngﬁamd d ? 1e under dqoati ng | ayer| 55 by

Sputtel f‘r\ a i' aF aat undcr buuch ocond + : oh—t Ilqrsi'

pot ent Gampergtive Exarnler 3 lod |n°TabI e 2 rel at°| ve to Jhe 580ibst]r at e %has plied
to the Exg,tnagli@dl ate e] ectregde 4 at a bagkground|pressurdg of aiggrost [L X

10[ gg r f—For+ an Wcoawc of—2—x—tp=3—Torrand .ma substrate
t enper XEPRle 4 250 [err] toforman'®e atomi¢ % Co-14 at oidf® v ol 2
at om c|Etarhple mgneti c | ayer o(550] G [err$go on the|substratje. 51350

Example 16 200 200 " 1390
s0 |Example 17 0 300 " 1380
Example 18 © 3800 300 " 1410

55 EXAMPLES 19 TO 24 AND COMPARATIVE EXAMPLE 4

By means of the apparatus as shown in Figure 6, sputtering was conducted by using an aluminum
substrate 3 having a thin chromium layer (thickness: 1,000 A) formed as the undercoating layer by

6



EP 0 350 940 B1 The coercive force of the magnetic disk thus obtai ned was
measured by a sanple vibrating type magnetoneter, and the results are shown
in Table 2. Referring to Fi guresEEl.OéﬁQISQBl he position and the shape of the
inter'rrediate electrode vvere asfollows 3mm b=5mm c=3m d=
43 mm . a Shape the entire circ nference

of the ts gﬂg a on target 1 under’ such con%mon Rnat a potent: g@ n |f d i i Ie 4
strate, d te jate. pres re most
ot e’ fé S e e

f
Conpar at ' atom| grr 2 atom :6 a rlagj-é?lrt: fyériss0 Goue Qon the substrate. o

950 Eﬁj ercive force of the magnetic disk thus obtained was measured by a sample wbratmg type
> ma eto fEHJi the Qesults are shown in Table 4.

1160 Exa ion and the shape of the intermediate electrode were as follows: :150

1260 Exa”pie 3lohm, b = 5mm, ¢ = 71 mm, d = 100 mm, e = 83 mm, 00

1350 Exanpstape: 4 shape to enclose the entire circumference of the target. 300

1380 ,EXAI\/PLES 13 TO 18 AND COMPARATI VE EXAMPLE 3 25 By neans of the

apparatus as shown in Figures 4 and Fablsputteri ng was sequentially
conducted by using an al um num substrate 3 and a chromumtarget and a

Co-Cr-Ta grToy target und qr Tl ot et tflified
in Table 3 relative to thd M?J%‘%{Lr@gp %It:gﬂp 9 hdeog‘lc'r‘{ggfchg@depate

el ectnsode /1 gf fhn hgr\l/nrrnnrl nrnoouv 1nr ksl Tor at an

AR AART RER- A LA BaN ~ANA=E- A=A L/ | uu. lluul. O < Tur 1T,

argon gas ﬁFOe!PB'BiFVeEWF’Pk 19?89'9M'Tqiorr and_at % substrate t ef9fer at urle of
250[err]C tg*a,ﬁﬁgugant ifally|formea chrom umlaysy (thickpess: 1140000 A)| and an
86 30 at ofrc—9t-Co—tZ2—atomc 9 C=2—=fomc 9T g egretT L ayE 550 err])
on the su &"P'B?'%zo The coeqcive forcelof the ﬁ@gnptlr di sk 'rl'mko\nhfai ned was

neasfed Pyexammeepl e vibragting type gnet omeseer, and fhe reaged ts arle shown

in Table ¥ -_Tanle, 3 35 O [undergoati g G0 - 1a nepnetn g yer
Coer ci ve fiﬂ%—%wwmﬁpn —ed—t 3&65‘ -t

(G [err]) |4xample 23 " td i nterndel ate i nker medded e eIectrode
(V) electy QHEmpiy/24 CONMPar agji ve Exanpl ¢ 3 48> 1410 O
550 S0—E-arpte—+3 ) 166
1160 45 Exanpl e 14 100 _ 100
1230 Example 15 200
1350 EX MBLE§625 AND 26 AND COMPARQBIME EXAMPLE 5 200
i‘ggg gg a Y m S of ¥he apparatus as s m Flgure 7, sputtering was, %gﬁducég%y using an aluminum
I%i%ﬁ% th iu dercoatin Iaye and a Go-
apparat %; L'%ﬁ aggqi’ﬁ’@ &Qééhufe%?i ﬁn&' Vhs %d dé§ phisd A e
orff roun: t. PROS! 1 uf® of 2
al um nurp g iﬂ&Zg&r@mﬂmén%ﬁfoméﬁ'ﬁhﬂ%ﬁm CHO Borfik
f or med a,§-r5 ggng, ep g5 %rsugy t P 0350 940 Bl sputtering and a
Co- Or-Ta afHeQbercié éneﬁ&@n@k ﬂﬂ@@bt&lhmwéshﬁ\ﬁasa'e@@? &Néample vitsiatihgl@ypbi f i ed

i n Tabl enagngt@,{e@g,|au@th5¢bsm{geresgubﬁt.ﬁa5m5’3 was applied to the internedi ate
el ect r ode the@bsitidn RETCnGe0st B iMdrMedidls Sledirbdeawere aIbllows:
—/ a=3mmb =102mm,c = 58mm,d = 3mm, e = 83 mm,
“ 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)
Comparative Example 5 | Coss-Cri2-Taz 0 950
Example 25 " 100 1200
50 Example 26 _ " 200 1290

EXAMPLES 27 AND 28 AND COMPARATIVE EXAMPLE 6
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
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1 x- 10[err] Torr, at an argon gas pressure of 2 x 10-3 Torr and at a
substrate tenperature of .250[err] C to forman 86 atomc % Co-12 atomc %
Cr-2 atomic % Ta magnetic | ayeEP(G¥9 MOBY r]) on the substrate. 5 The
coercive force of the magnetic disk thus obtained mes neasured by a sanple
Vi bratin net onet er ts ar 'I;pe

Pt ied to the. i ct pregsu t
posi t i f? ‘?_ hPﬁlébsgﬁ%éé"a%Fppf?‘i’e r}?:}?&b ?tglf ?F%%ﬁ mperature %S?Q%F

orr, at an rran 0 encl ose

mm b = mic
the ent] B o'ef A %5%'1" %g ékaﬁ\&e{%;% e%su e ot ope

I\/?}Ltgfr'ﬂlgﬁ,éq%f i@n aﬁ e r o ot %téhlgi it ﬂﬁ lé‘&"@smfsf‘g}mm Co[ err] 0

950 Ex b-5mmc-58mmd-100mm,e-83mm,

1140 Exalgq g ggmape to enclose the entire circumference of the target. 100

1210 20 150

128@, Exanpl e 22 Table 6 200

1340 Example 23 ' : _ 300

1400 25 Exanpre 24 . . T

1410 EXAtIiLES 25 AND 26 | NELIREOBPIEd D op | CHEYP D 4t the
appar atu ' ' . ' n

al uns nun) Sabearativa Exa@pi 8y | {igessCrizhian chr omi um Payer (tHi cknes®2 1. 000 A)

f or nmed asE;J;,ep,erwdercoatl Ng Iayver anp a Oo @b Ta al I qy tar gsso 1 undler such

condi t i op—that—a—potenttpr—as—dentyftred—n_TabteS5 S—ap t he

i nt er med S@PPA3Bct 1 ode 4l at a "background pr¥¥sure of A ENN [err]

Torr, at an argon gas pressure of 2 x 10- 3 Torr and at a substrate

te_ryﬁ‘erature of 250 C, to forman 86 atomc % Co-12 atonic % Cr-2 atonic %

Ta magBEXANRLES 29 €0 3( ABD COMPARATIVE EXAMALE 7substrat e. The coercive force of the

magneti c di sk thus obtai ned was neasured by a sanple vibrating type

magnet ondyaneangpfcthe lpparabis (s tshowar e Fighevfh sputteringlyag candugtpds by, yaing anofjuraipd shape

of t,hesubsirater fiehavieg e thin eobromisire laygs  (hickress: (1,008 A forgned: &g pndercoasingnigver by 58y d
= 3mm eputterigg end & Gecrde aélOVsHﬁr‘p@ {updeg §ughcopdition thas & Meét'aé @? dq&ﬁ‘ff'éﬁ’ heRleof t he

t ar get relativerp g\egubpgate 3 was applied to the intermediate electrode 4 aj g, Eoof at mest)| ¢ age

appl i el*{18™ T°"Cﬁéf‘ @OgRI3SPrasEH E@@)"\ ?E"nﬁé’ﬂlah?%' g‘g@ ’F‘ 25 oW i ve

Exanpl @n 8 atonyi (or -12 atomrc% Cr-2 gtomic’ % Ta magnetic layer (55 t%

100 g The coercive force of ghgjagrc disk th %rreg % measure by a sa pIe vi ratmg type

0
200 magnetometer, and the resu ez@ gl gcéo dD‘NQ COVPARATI VE EXAMPLE 6 55
QU143 E\ ’

By rreans p(;ﬂonandth“h s 233 sputterl ng was conducted by
3y brﬂ:%s@the gﬁ’an roront ot Y fiFgef,t Ni Ckness:

usi ng an & rmgé N INN
- 1,000 A gfrérr;e 10376 SAESARS Grididke 6L bAteSdircdiMersidl of s faryet. and a Co- Cr-Ta
aI | 8 target 1 under such condition that a potential as identified in Table
6 7 EP 0350940 Bl relative to theatbstrate 3 was applied to the

intermedi ate el ectrode 4 at a background pressure of at nmost 1 x 10-[err]

o [ or asarer T VR | S o Bt SATE ' €
Comparative Example 7 | Coss-Cry2-Taz o 950
Example 29 ' " 200 1150
o Example 30 " 300 1080
Example 31 " 200 1050

50 EXAMPLE 32 AND COMPARATIVE EXAMPLE 8

By means of the apparatus as shown in Figure 10, 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 8
relative to the substrate 3 was applied to the intermediate electrode 4 at a background pressure of at most
1 x 10~ Torr, at an argon gas pressure of 2 x 10™2 Torr and at a substrate temperature 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 8.

23
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an 86 atomc % Co-12 atomc % Cr-2 atomc % Ta nagnetic |ayer (550 G [err])
on the substrate. The caercive force of the magnetic di sk thus obtained was
measured by a sanple vibrating t§p0o 380 9hBhet oneter, and the results are
shown in Tabl e 6 The position and t he shape of the int er medi at e el ectrode
were as f e = 83 mm
Shape: JFR?;? s"f°8 a%g ?_f\ﬁg ingAmeg w8??t83?$%fg'5’w5f the target. 10

Tabl € 6 . r;e ash pg¥ Iﬁ?)thel leqﬁv% ;egg the @erCI ve force (Qe)

I nt er medi ate elec npara 6 [err]

0 - 950 Exanpl € 27 tapie 8

1507 ° 1260 Exanpl e 28

200 +320—20—AMPEES—29—FO0-3+—AND—ECOVPARATHYE—EXANPLE 7

By neans ¢f the appar at us |aMagmtsipyrer !iita%i'r’aéeé‘?"" doit t ef i $ogeiRioredPuct ed by
using an qluninum substratle 3 havingla' qdiate flagtiods ) yer (thickneds:

1, 00010A) fl ocoiiperate Eidispler]eCsoBtb-Tg |ayer by 2b sputtefing asesb a Co-|Cr-Ta
al l oy targ er_suctr{conaron yhat et ar_ap 1 de 'ed 1|n Tabl e
7 re%/ativ %ﬁmpl?\ £|cllhcfrafn 3 \AlLa_s_a_p_pl ied fngéo e inteor i nl]ébd ode 4 '
~at a background pressure of at nost 1 x 10[err] Torr, at an argon gas
pressure of 2 x 1 0-3 Torr and at a substrate tenperature of 250.[err]C, to
f or m ¥n CMPARARVE EXAMRJESS ANDG®i ¢ % Cr-2 atonmic % Ta magnetic |ayer (550 G
[err]) on the substrate. The coercive force of the magnetic disk thus

obt ai ned \A%)Smﬂ‘ﬁ‘&%F‘EGPWt‘E @éﬁ%"e‘"ﬂgﬂﬁea‘ﬂ ﬁg‘“‘l’g &as; eondictad Y Jisiog @p aluminymy e
resul ts SdysEaR f°ﬁ'é°ds?fa, 8 Y °' 9 layer by

L f‘%ﬁ : %,ﬂ%.,maﬁy"? %g s R dff"lg%%%?g

Sﬂiléie%hgﬁf‘"%& 8‘?23*Tm°§}Cr-ﬂt&rﬁ euc iﬁz&jﬁ 8 L0 LB 1
td

fet J.&atﬂn&B{pr

Vol t age r.[efid the résIR 94 uﬁﬁ'&ﬁ‘a

| nt er gedi rﬁ 5)@ |l%ﬁtaﬁtp§i1§ Mhe%&ﬁﬂ@cﬁﬁg élyﬁoméﬁollzws [err] o)
950 Exanpl £=2% mm,b = 10 mm,c = 13mm,d = 13 mm, e = 83 mm, 200

1150 Exarrpé»ﬁp@@ shape to enclose 30% of the circumference of the target. 300

1080 Exanple 31 200

1050 EXAMPLE 32 AND COMPARATI VE EXAMAhiie 8 50 By means of the apparatus as
showsei n Fi gure 10, sputtering was conducted by using an al um num substrate

3 having g tnin chrom um ja ne‘lué Q)he?k nesy, gﬁqe ﬁ)% ! n@@,&,@f},& Q)
la;g e

under coat| ng | ayer by sputft ar get such

at IWO~NE BV S “W-\

a rig?m
Condl tl On +h’3+ ’3 I’\I‘\"’ f\l’\"’l GI S } I‘lf\h"’: I T SCANT \/ U I \/ uu.: v o U CrTre

subst r at e| Someasatiue Examels 9 o FPPelqﬁntTé? fedi ate el®ctrode # at_a®ckar ohind
presstire abo,asarmgxa,q,p%@(][err] «Torr,| at an 2beON gas pressupg of 2 K

10[ err] Tort—ant—at—a——substrate—tenperature—of—256—fer11—C—toformran 86
atomc % Co-12 atomic % Cr-2 atomc % Ta magnetic |layer (550 G[err]) on

t he sub 0, t|c di sk thus obtai ned was
nmealsur e}&ﬁ@hg'ss %ﬁ& % A?{Db‘#dé\&wgﬁ-&gﬁ%%%ﬁe% and the results are shown
in Ta le 88y ﬁreans o'f:' eog’p%grgtﬂg ag%hown in Figures 4 and 5, sputtering was conducted by using an
aluminum substrate 3 having a thin chromium layer with a thickness as identified in table 10 formed as the
undercoating layer by sputtering and a Co-Cr-Ta alloy target 1 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 250°C, to form an 86 atomic % Co-12 atomic % Cr-2 atomic % Ta magnetic layer (550 Gei.m) 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 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 formed on the substrate at the voltage as shown in Table 10. The coercive
force was measured, and the results are shown in Table 10.



The: position and the shape of the internediate el ectrode were as follows: a

=13 mMm b =53 M c¢

=3m d=52mm e =83 mm Shape:
encl ose the entire | ower circufPed 304081 t he target.
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40 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

45 condition that a potential as identified in Table 11 relative to the substrate 3 was applied to the intermediate
electrode 4 at a background pressure of at most 1 x 10~ Torr, at an argon gas pressure of 2 x 10~ Torr
and at a substrate temperature of 250°C, to form a magnetic layer as identified in Table 11 (550 G+iim) on
the substrate.

The coercive force of the magnetic disk thus obtained was measured by a sample vibrating type

s0 magnetometer, and the results are shown in Table 11.

55
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By means of the RF magnstron sputtering apparatus as shown in Figure 13, sputtering was conducted
by using an aluminum substrate 3 having a thin chromium layer (thickness: 2,000 A) formed as the
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changed as shown in Table 12. The results are shown in Table 12. 35

Tabl e 12 Magnetic | ayer . Vol tage applied to Coercive force (Ce)
intermedi ate electrode (V) 40 EPOGS50P&0EBti ve Exanple 25 [err]

0 940 Exanple 43

]2'88 undercoating layer by s 135 0 Exarrploéc ;11_131 alloy target 1 under such condition that a potential as

300 identified in Table 13 rel yfil‘ﬁ ai%f Iled to the mtermeduate electrode 4 at a background

400 " pressure of at most 1 x 1 a% re‘lgg % Eﬂ')n 3 Torr and alt,t substrate temperature 0
750 a rgﬁfso 27to form an 86°a omlc ic"% magE%u& layer (400 GeLm) on the

1100 S0 S ‘?Jr&evg tﬁg( meﬁc %.Zk thug %Bt%ll\ed was measured bg a Qample vibrating type

890 Exa or, and the results are shown in Table 13. 0

1240 55 ME’ bhabd DR N mdiatt $1080kEwers aidiiowans of the RF magnetron

sputterl NQda ap.na,ﬁ,a; us| i, SLA8S mind = §Bh@, oL 3,206 M, t eri ng was conduct ed by

USi NGroan a$Hapa: Bl¢Raps tEIbS the ehtifdaIEurGerénch biithe wigetoni um I ayer (thi ckness:

2,000 A) forned as the 12 EP 0 350 940 Bl undercoating | ayer by
sputtering and a Co-Cr-Ta all oy targ#&aleltdunder such condition that a
potential as identified in Table 13 relative to the substrate 3 was applied

to the infernmedrate elect I’O% r%tléqage‘? baclgggjygeggzb ESSUI ec&%lé%rég)(a%?bl X

10[ er®] Tprr, at an argon gas pres e grm strate
terrperatuccf 250 +o—HeaR—Se—rat-erm-e—So-Co—2—atpre—S0-C—2 mc %
Ta nagnet Gomeayative Bxanple @ dr Cps-Gon-Tend 5 substfate. The coer e forfe of

t he rragnetggangyesdg t hus obtlai ned»was reasured 1b(y a sarrpl e Vvibradi ng type
magnet oneter, armd— e Tesutts arestrowT T Tabte 8T Tie pUbI tTomamd t he
shape®®of the intermediate electrode were as follows: a =1 nmm b =1 mm c

= 185 a shape to encl ose the
entire Ci rcurﬁsls"'%ence &D?ﬁ&pﬁl arggtJEQMfPltﬁS%qgeafS

Magneti c 'ma s of th\éQJf &E%Omo e th &a,res 18! YRndiRy Vs ERGIctdd tyClsg dhnat €
el eCthOQB 86&%@ 'n'ﬁ.un2 yer (t{'ug{ns : 2,000 A) formed % the undercoating layer
850 Exarmjn Cé-%r-Ta alloy target 1 under such condition that a potential as |dent|ﬁogQr| Table 14 was applied to
1210 20trl%>€/h%§§e%c§ %ML, oWAM poeMVEdufee 18 s Tdentdidd By TdbRaASK#l the -
appar at lanna@to&ﬁwwasﬁaﬁ it 9 WheRGrodrd pRedslird-F,at MBIt QU MGI)\@ Sn 6rg6HI4HS pREsURYof @S| NY
an 25  l1ofF TorEng btSdubsiai® teinpaaittrd @ 260 10 tolforf Bh@BTatdiid 9800412 afoiicCk 8BS stomid, 000
A) T al med Tamadne®s layetl@0CGain)g theayistratend a Co- Cr-Ta al |l oy target 1 under
such condiTheawertimaforae ¢fhee niagratic disk thile btaihedeslas meakarbd by Bisampl dipaing éypet 0

t he i nt eragmsthin®ter and the tasud@redshawrdn Jableol4t age from t he bi as power source 12 as
i dent i fi edrhempositiph lawd thelshapesof Mhpiinterandditte elpdiodeswire & fallows:3 at a backgr ound
pressure of =dtmmgxst 1Imm, cLEBewm.|d TG mm, at= 209 remgon gas pressure of 2 X 10-3
Torr %nd afhage: § ghepe F°a§"9'°§9é'PFpﬁ9F'at°Lﬁ"é‘fQﬁ"°2§Mf9?to forman 86 atom c % Co-12
atomc %Cr-2 atomc 30 % Ta magnetic layer (400 G[err]) on the
substrate. The coercive force of the magnetic disk thus obtained was _
measured by a sanple vibrating type magnetoneter, and the results are shown
i n/TabI e 14. _

45

50

55

13



The: position and the shape of the internediate el ectrode were as follows: a
=1m b=1mm c=5mMm d=56 mm e =200 mm 35 Shape: a shape to
encl ose the entire circunferend® 35090 Blar get. 40 45 50 55 13 EP 0 350
940 Bl Table 14 Voltage applied to Vol t age applied from Coerci ve
force (0e) internedi ate el ectrode (%LI 14b| as power source (V) Conparative

Exanpl e 29 0 940
Exanpl e—56 * 100 0

1380 Exanple 51 Voltage appliedto 20| Voltage applied from Coercive fofe (Os)

1500, 10 Exanpl e 52 intermediate electrode (V) | biagpower source (V) q

1500 EX6dHipaRiveExample 20 0 40D 0 g4d)

1570 (opparative Exanmpte—S6 +66

1380 1jz=xampleSfni e 54 100 100 O 1380 10

1550 Hxewampble 555 200 20 0 -15600

15900 BX © 3 - 100

1610 2 g{a'rp\plggé)\nr at-ive hlv:\nrhl P QQP A 0 1éé6 =200
1560 Ex@ﬁpbb%? 400 18% 0 18700

1580 Hx 2 . 0

1000 doiafitvitampleso | 0 19 .

1580 2sExamplg 3hpl e 59 100 100-100 1550 - 30¢

1600 d aaamﬁeaﬂ 1. A nmethod forager oduci ngl a magmepi ¢ recprdi ng;,gusdl um| whi ch
conprifses {1 U%¢n g, Dy $pUtter I? T SpotteTT n§ appararus, gt

under da ayer andla thin balt allloy mqnn Pic | aypr qpr‘ﬁwnt Lallly on a
sub% ra@cmpé@tive Esdvapledtt ¢ri sed i nothat an Ji ntermedoate el pct rodeso(4) i S

PLOVI dedhBlo 571€ VICI NI {y Of thegtar get (JI) TO gt 0Se af T eagkgsl’ Z of tgg
ci rCUD%ﬂee—eJ—FFM*%eFGFG&MM—MMQGJ—H&—Md—T, 4t

| east |0Remp)¢ 58 he under ¢oati ng 2yer and |t he cot?@t alloy nmagnéic | ajer is
f or med W{at,@@;hmzd t| on thato a p05| ti ve potsg@t | al reI ati W@aot 0 the
SUijlaLc arre—te grot retect potr-tiot of—t- et uuu fre olJuLLCIIIIL
appar dtHeMP® 8 applied 10 the i M%r nediatle el ec®de (a)| 2 19 et hdd

according to Caiml, wherein at least a part of the internedi ate el ectrode
is located 40 bet ween a position distanced by 1/3 of the distance

bet wee@lalmse surface of the target and the surface of the substrate, from

t hessurface of the target in a direction towards the substrate, and a

posi t i bn Adhethesrforcpiodygin®® rpgndtic ceriding mediumawhkichofomptisss fiamigetbyi sputterie inexct i on
avay fr oRputtaingsgpasatysae tin W@derquatingrieehend acthin gekalt Allpy magi@itic jayer Beaventially anteer ei n

t he i nt ePYhstRie {3 charactaripedde thatsan| igermedizie Bleetipda(4) isiprovides! in the viginity githelesatce of
the sput {3 to enclosy grleash 142 efrthe ?I@“’t‘fafreg-"@t“ H\‘?cfpléf“’b?@’r"t"l o5 (Aioktha fseed (1HanP@0 m
froffi sai agtiore affheyndpreeatiog layes ang E‘P@m&c Igyer {sifermed, pndat suchycongifion pt hod
accor di nd't 8 pegityp potpntiabrejgiivecto thy, aF? ?"Hé W?@F%BRW"W@’ theymgin pedyof the 1y
chroni um®P g‘rgap%aéatusésa %dtﬂvg‘[eﬂ'lfﬂm ‘ﬁ%?'?ﬂtﬂ ® any one of d ai ms 1 to 4,

V\Iher el £] tr mg&Q@L‘ECO% qeall'e 0'% me m gl’ 986 e%c roae | l Oy .
raagettc hagaed sy ¥ GNPl sl He ey i fkeobal o

of the substrate, from the surface of the target in a direction towards the substrate, and a position
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 elecirode 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 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 cobalt-
chromium-tantalum alloy magnetic layer.

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

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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3. The method according to Clalm 1 or 2. wherem 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.

so0 6. 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 cobalt-
chromium-tantalum alloy magnetic layer.

6. The method according to Claim 1, 2 or 3, whersin the cobalt alloy magnetic layer is a thin cobalt-
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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7. Verfahren nach einem der Ansprliche 1 bis 6, bei dem ein positives Potential von héchstens 1000 V an
65 die Zwischenelektrode gelegt wird.

8. Verfahren nach einem der Anspriiche 1 bis 7, bei dem eine in bezug auf den geerdeten Teil des
Hauptgestells der schichtbildenden Vorrichtung negatlve Vorspannung an das Substrat gelegt wird.
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9. Appareil de métallisation. permettant de former une couche mince sur un substrat par pulvérisation, qui
comprend une électrode intermédiaire disposée au voisinage d'une cible située on sorte d'étre en
regard du substrat et ayant une forme telle qu'elle. entoure au moins la moitié de la circonférence de
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