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certain specific conposition of the magnetic.layer. The present I|nvention
has been acconplished on the hasis of this discovery. 50 It is an

obj ect of the present invention to FPRA%&8Bagnetic recordi ng medi um
havi ng the magnetic prop- erties remarkably inproved, and a nmethod for its
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t he subst r atagnagnatih alloy fager-condainingtcptealt pnd nickel ab the aain componants angd frorh £.00 to Aratawic Mné
mai n corrponénlon-i nt er posed therebetween, wherein the magnetic alloy |ayer
contiai,ns Scobal kerethe nagatikahiasygitaghmeans a Pm'ﬂ% prss then the glasmagietentiabos t o 8

at om\f: % of bolp 8¢ eseeRPRRBY Hé@ﬁﬂsf '89%11‘55 W‘é& ﬁhﬁqlaﬂ?mwegwﬁmawe@ﬁaﬁeqeen
that a negatai"‘a'@e °\§Q9‘f°t 8°'PR9FF P9L substrate. The
present i nvgnt g H'(?G“ 'f‘%?"bﬁfaffd’i?ﬁ end thrariveiorcaeligingd g
medi um  whi non-- ne strate
a non- maé‘het | G ? p t e mo r\‘luét:c:l ?(S&i m::’;tx: 9%5%”2%%'“%&“{'%
mi n_componefi gl angiloglh a8
magnetic al 'fﬂ% mﬁz’“ er suc a con on ?bha
negative bias r$§\9§gr£p‘hs g't |Jt|9h6e eﬁ‘ﬂ&‘sdﬂ&ﬂfé%iab@ul %Qﬁ&tﬁ@éo@rcﬁ@foio@&ﬂﬂ-r@d
nmagnet i ¢ 42l lsRyh Exavfé 14408 Bah ni ckel as t mali N conponent s

and from 0. OO5pige 8lsafgﬁm| &o?/h@fhe miﬁfbetvﬁen the subbifdtetempenfurd B8RS thUﬁyJ?Jf@ﬁmg op-
vol t age neansation #tRitbérave fbréé cbtainé@inExaripiers. t han the plasma potential. I'n

t he acconpanyi Figurél? 9 Wdiagtémmdticd) Mistratloniofa spuidEringdbpéritasdsedin EXsnpleal?,an Widh référénte €N
t he anount olméaladdieteanEdrgbtimanEz indicatss b Subsitate akibtuuiachl 3 indidites s Adrh&Beth site 6
andy Conpar atstrate, nkixeralidl intlicites & igenmedidte blectdey nueal § indicdtesgr pbine soupdeddrisputteligt anden
the&*’s'ubst r atnemigpiddndicetes a pavensrdrae foethe iplemuadiate efeciradle. obt ai ned from Exanple 7
and Conpar at i vEiguRs@isggraphhowlrg the relatipn hebween (he substeatelioa yoiagssndihegpercieforcesbigined n
bet ween t he isExsmple A7 andiGomperative Bxampledy i ng the | ayer-forning op- eration and
t he coercive fouwe? §9:9arh&bpwing e "ﬂ%!&?ﬁﬁ?‘é’e%' t%ﬁ?@@?ﬁ'ﬁ“&ﬂ&f‘%@ﬂﬂﬁ?‘b‘h%m’c”e
Figure 4% s %(“E‘?‘@g_lﬂd BEsapRiR! 8and Connarst i‘fecﬁ’f en t he amount of B added and

the coercive BEP%H*'H tion willfe ﬁ?drﬁ"l )

3. Figure 5 | g UEIA‘F Tﬂ@g?eg g 'ﬁﬁ% @%@ wal a&"b%? f"él'gnﬁl'y
vol tage and eoroe’ o%wersu %c iy t:at';)rﬂfsabs r§tla1 amee ?iflsa Pr?ror m:%ﬂlass g} IPFVG
Exanpl e 'Pﬂhﬁl"sy t éﬁ h%i h§§° é!‘étg or:f u NS 5

t enper at ure Ep Sppli {u esys-
obtained in fém? é on ﬂh H£ etcl &a éﬁ%ﬁ@ﬁﬁéj o i abbﬁﬁép?&slngﬂo ial Quring
Sputtering %Pﬂﬁﬁ:%tmekléu nihd'th fevel bfthd\fbund pdtéitiglr ence nuneral 1

i ndi cates a t afidbn-maghetd pﬂheﬁa#ef%hﬁﬂﬁ@éra%tﬁm{d’oﬁgﬁem@e%ter'gmhﬁé refarred to

i ndi cat egs a d3amelIR@ PRinbrdaysiYlormédlon subH @ioR-magntlBsubbtrath, istblly had £ihicikMass of at least 10

i nt er medi at enthood),/pRstablyatiaast 30 nn3007K)) Thalper lithit BEtHEthickn@sslisit pafticul Sy Rintta!, Hove ,
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required, for mRPrlséntindnti6l, A8 mBgretit did)Myer t& b@fdma& 8ifbubd cilefie ph.lnasayup.ls b ég-ﬁi-
appl i cat i on sstype magnetic layer which contains Co and Ni as the main components and from 0.005 to 8.0 atomic %,
more preferably from 2 to 5 atomic %, of B. If the content of B exceeds 8 atomic %, no adequate effects for
increasing the coercive force will be obtained.
&5 Further, the coercive force tends to increase as the content of Ni increases. Ni may be contained at a level
of about 40 atomic % at the maximum relative to Co. However, it is preferably contained in an amount of from
15 to 35 atomic % relative to Co. More preferably, it is contained in an amount of from 20 to 35 atomic % relative
to Co.
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temfor the formation of the magnetic layer, oran apparatus is adjusted to
I ncrease the plasma potential .durin ugaﬁtte” ng whil e maintaining the
substrate at a |level of the ground %?t The non-nagnetic prinmer |ayer
containing & as the main conponent (hereinafter. sonmetines referred to 35
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negative bias lo8wepemgnt iveption; theepproiye force &f theypadnelig racerdingwed) nad,ds rempgriablyiin-
is applied, f'Bﬂ"’echéherﬂ?gﬁB? pigs Wﬁé?‘%‘?‘b‘g theisphstree dyrisg the aspetion of dha raagastic iayer by | n
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% the s& uresmtiprohy spyfigrngpare affasted by the geemerdont influpnges puch ay the djmensien pid thehape of the
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layer mayo SUeldaibed. c? iR Cin €HRRE4LF BYalbiMRm auhseslm&%%wae&wﬁreamaé or
the magneti Cphﬁrﬁﬂih’tidg mueMsamﬂnymhdsume tebnpérSturd isRbRillyAidreratly d0wideB 800t X0 thathtail M
(300 t o 150Qhesurfack8modiiriesdafid fo Prevent thélagniEation GBS fidkblphdsPXopisplathy. TRRGeestreur-

t he present ingiveaspiittefily dpératioh &prferablylaZ iowl as posdibie Sinde i makorvea-piath fob atensuiliofsiheriby B
type al |l oy rincgpasdsi ldoweeey,ainder 8 highly vaecuniey congitiont exceedigg 011338 Pa $luCtt-2Jore)nitie difficaltto
that a 1% meinelin astabiiizedplasma statg by a wual ppittering apparatuscThareforenthe pradticat pressbeirangé s

i . e. | n suclpreferahyfom 0:1333 t0 2.668Pa (A g 40+ 2B x A& EToR). | ower
The sputtering method may be a direct current magnetron sputtering method or a high frequency magne-

tron sputtering method. When the substrate is a non-conductive substrate, a high frequency magnetron sput-
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than the plasma potential Is applied to the non- magneti c substrates. To
apply a voltage relatively |lower than the asma potential to the

non- magneti ¢ substrate, it is possi HFRe0 3 2 1oy a nmet hod wherein a
negative voltage is applied to the non-nmagnetic substrate relative to the
ground- ed peingimethodis prefegrediai N body of the sputtering apparatus

(herei naf t er r infteermagletic eecertippmeriumeof the brosentimentinnzasprotestive-laye(suchys carbery andlor a lu-
met hod wher eiripant layer pimposad o suitahle lubricant mayifucthar belformed|gn theimahretic layen as thesase re-
ground pot erfUlé® whil e main- taining the non-nmagnetic substrate at a |evel

of the gr%und sk Eﬁ'ﬁﬂrﬁ"" layephaving.a pampesitiop of G A0 pfomin v - 't"l?@ a@@]gf/b FW@WWGWF at
the Fagneti c P‘@b‘%ﬂf’ﬂf‘ 2800 QPn’F'IS‘H‘EtEF Pagpetiq layer. corppesed, A Mh go ingreasp i
negative bi ?ﬁ?‘ ‘1'\?8 “'% 5'%{?"8' 'ﬁ[?F"i‘eH y?‘?‘l‘ﬁ"'!“g Pt ?58'?13 difigRe
nmagnetic |a ure &, L D% es
G horgt gy T ou R i S B
S obtalnabl ra 'e ge exceeds -

However, If t h oﬂ%& Ht’ﬁ?e n%lb lenmmutﬁgnmr&mncg %H éomparatlve
substrate | SelaffledTH er, o038 Bt the prdsei fiventioh iSbifNo iehriz Festrieted by suich spe-

re- sputterlqgmgay%ﬁgmenngnetlc properties tend.to be "‘poor. Accordingly,
when t he sgbove-nenti oned substrate bias nethod is enployed, as to a high
frequency megxAMPEES Ot 65adl CORMPARNIIVEREXARELE 1 he negati ve substrate bias
voltage is preferably within a range of fromabout -40 30 to -200 V for
form ng the abawen-megnsticdikr thyécaaddornisd by glertralbdsplatingrigantbickness ofi2531m ondie sifédeiofana
range of fr oslnginovdiioy digk sulsstrat@ Having afi innéraiiametegof 26 mmcdnd ereoufi diginet@rof 85 mppand the
al | oy nmagnet sufadeawpe polished dor apecular figishiio obtain Ra (renteahline a¥amge rquohmess) oftfroen 2t § nm (20
met d t he tad@a) Thienasumagnetio substmteywas mejuntad)ia ajhigh frequenqy 41956 Miiz} magnetzonspitigeingof
from about -2pearetys, amstiip agparahysaves avacyatpd fo 3331106 Pa {1 X P& Tor: Thes dhegrbstrate fompprature
pl asma pot en‘l’ﬂs&?'sef’?@%f: 9&'935" wwsﬁvehwmsm imathickness ‘ﬁ?”t?ﬂ‘ﬁ‘do (14004 )yme@arr'vms

whi | t of Yiest pbptrats. | |
L e e d.n@g% fh
vicrni y @ S8 |on uantity
1000 V, dgrrefe 1 kinko 4.? 2‘?’ 1ojtlt &ﬁﬁf %uﬁ:x .a . agg
and the nar?Q% ﬁuti?tﬂé’ % é‘} %a ét’l taye ﬁTéBefa?- i
appl i cation éf:n bH?ng t&&‘i‘nagnet—

| ayer - f or m ngnefdp am‘ﬂ'@e arflysib beﬁb JQM &ﬂUﬁsto?fhh ﬁlggnet?cr i %fvfaESJn b BRmical analysis.
geonetri cal i nfl uences such as tne di rension and t he shape of the

sputtering apparatus. Therefore, the above-nentioned val ues of the negative
substrateshi as voltage and the values of the positive voltage applied to
the internedi ate el ectrode, are not absol ute val ues, and the opti mum ranges
t hereof vary dependi ng upon the particul ar apparatus. The coercive force of
t he magnetic recordi ng medi um obt ai ned, is remarkably influenced by the
tenper- 45 ature of the non-magnetic substrate during the sputtering
operatiorf® Nanely, as shown in Figure 3, in the fol- |owing Exanples, a
remar kabl e i ncrease of the coercive force is observed when the substrate
tenperature becomes to be atleast [err] and it -is possible toobtain a high
coercive force exceeding 1000 Ce. Accordingly, the substrate tenperature
during thg layer-formng operation, is preferably at least [err], nore
preferably at least [err]. The upper limt for the substrate tenperature
during the layer-form ng operation, can not sinply 50 be defined. However,
for exanple, in the case of an alum num all oy substrate provided with a

ni ckel - phos- phorus plating by electroless plating, the substrate
tenperatwse is usually preferably at nost [err] to maintain the surface
snoot hness and to prevent the nmagnetization of the nickel-phosphorus
plating. The pressure dur- ing the sputtering operation is preferably as

| ow as possible, since the nean free path for atons or ions thereby

i ncreases. However, under a highly vacuuned condition exceeding 0.1333 Pa
(1 x [er® Torr), it is difficult to 55 rmmintain a stabilized plasm
state by a usual sputtering apparatus. Therefore, the practical pressure
range |Is preferably fromO0.1333 to 2.666 Pa (1 x [err] to 20 x [err] Torr).
The sputtering nethod may be a direct current magnetron sputtering nethod
or a high frequency magne- tron sputterimsg nethod. Wien the substrate is a
non- conducti ve substrate, a high frequency nmagnetron sput- 4



EP 0 391 258 Bl tering nethod is preferred.
medi um of the present

t he magnetic | ayer,
havi ng a conposition of Co 80 atom c

i nventi

Qn,

In the magnetic recording

a protective layer such as carbon and/or a
lu- bricant |ayer conposed of a sui tERA¥RMAL cant may further be formed on

as the case re-

quires. 5

% the coe

Wth a magnetic | ayer
20 atom c

gﬂalﬁﬂfh a magnet

rcive force

is at a level of from700 to 800 Ce, ic layer conposed
solely of Co, or N o= EH-0- B 5-~—tiAt-F 06084y v-8—F-0r-c8—-8y Obser ved
even when the magnetic Iayer |@n{gy‘s@qoayofpﬂg gét @ tunder such h condition
that{ a nefative hias voltage '1%&(a@gm§.8 we substr@bgrc]:gg coprcive
force is substanfially I ncreé fé@ESr ath hi ni ng Co
and Ni as the nafgn 10 conpogent i Q@; prqdet rm e am)LSn of B, by
sputtering under such a conditi o hat & hegdtivE bids voltage ik appl i ed
to the sgbstrate Now, the pfesent i1gventionw || beldescribed ip further
detail wi'th refe|Bsemple Exajpl s 7an Ghifar 4t i 9e4Exdnpl eZ80Howeyer, it
shoul d be under st ' ' i bstricted
by such spe- cifi 1 L EXAMPLE 1 A
non- magnetic N -R§ %"%@%\,\as i o?’ﬁ%?b ec i ckness of
25 [err] 9n the qurtace orf agp alumn ma hg an inner
di ameter of 25 mnExmhpile aut ¢r ‘lﬂ.aﬁegerls).fs 9‘ m2.3and thel@d sufface was
pol i shed for speﬁ Ml .n_Pa_4.c;.a.n.t..r.a.L_L.lE lne_average foughness)
of from2 to 3 n 20 to 30 A ., Jhi s {nop: eti,c sulystr pounted in
a high frequency 1f“‘§‘§""§:’(§'q\/az) na.’g%'reﬂrcnogbpﬁt gri r?g appar at and t he
apparat usmas evaquared tO L. q33X 1Tl (I X (qerr] rorr men The
substrat e terrperélmra@apuassrai sersid [ler1g.:ng aelo prji rrerldm/er s formed
in a thickness of ' ' ' ' urrent

bi as voltage of 100 V.to th strat uj;‘llhen by fusin varlostargets
havi ng different & B ch7 b rmunl'% or tz§r‘g9et havgrq cpnposition
of Co 80 #tom ¢ r—tr—26—atx e applying
a direct current |idompara-tagd of -10d V to fdrm vari dus magneticllayers in
such a thickness j[ags+ed bri ng {t hgg smt yr ago om gneti zgti onygeanti §y of each
magnetic |ayer td g & 101 15.9 x [grr] T (47 x [erf] emul/[erg]), to
obtain neticr i i of the ghetic

recordi ng nedia thus obtained were nmeasured, and the results 30 are shown
together w th pRmaiime ria.sronﬁ.s%dénhﬁatmmm& dF B cBertivd forédis emdriabiyimpréved,

Figure 1. ThediRmSsarrpmi
of a sanple vibrating type nagnet- oneter,

m ﬁflgetf

conposi t is®NSEXAMPLE 2 aitECIMPARATIVE ERAMPLE®S conduct ed by a chemi cal
EP 0 391 258 Bl Table 1 Conposition of nmagnetic |ayer

35 40 45 50 55 5
(atom c

Lene(Bmériebie forces Hc was conducted by means
and the anal ysis of the

anal ysi s.

%) Coe Megnetic recording mefi@adre G®pared in the same nidnner as in Exampl8 1 except that Ni and B chips

were mounted on a target having a composition of Co 80 atomic % - Ni 20 atomic % to adjust the composition

Aot

40

of the magnetic layers to Co 66.1 atomic % - Ni 31.6 atomic % - B 2.3 atomic %, and the direct bias voitage
of the non-magnetic substrate was adjusted to the voltage shown in Table 2. The coercive forces of the re-

spective media were measured, and the results are shown in Table 2 and in Figure 2. Further, a case where
no bias voltage was applied to the substrate is shown as Comparative Example 2.



£ Y

10 Example 1 79.7 19.9 _ 0.4 780

Exanpl e 2 79.2 .. 19.8 1.0 840 15 Exanpl e
3 78.2 19.'5° EP 0,391 258 B1 1050 Exanple 4

77.0 19. 3 3.7 1280 20 Exanple 5 75. 2
18.8 6.0 1070. Exanpl % 6 73.6 18. 4

8.0 800 25 Conpara- tive  rable 2 80. 0 20.0

le

- 70 . gue 1l it _is ouident that
by the additionjof B, the cdqergve.force..s re bly . nproved, apd there
i s ag_optd mum rgnge for the co‘rﬁ%rﬁtr&teBplég Exﬁﬁélf'@a; FTESVPARATI VE
EXAMPLE 2 Magnetli ¢ recordi nd ned?2lt@ee t¥lparead in thd®@®he nannef as in
Exanpl e 1 except - —B—cimps—meremommtied—oma—target—irarthg a
conposition of 80 atomc |%- N 20ggtom c %fo adjusfygge conpopition of
the magnejic laylers to Co 64.1 atomc % - N 316 atomic %- B 2 3fatonmic
% and the dire bi as vol t gge 40 of the non-pmgnetic substrate pas

adj usted to the ol tage shoWn in Tabtl®02. The cpercive ¥3Ekes of the re-

spective nedi a RS Uf €Gr and in
Figure 2. Furth *a d

=

a case ere no b_ile% vol t agel was apgdﬁpl to the
substratesi s sh as Conparjati ve Exanple 2. 45 50 55 EP O 39§ 258 B1
Table 2 5 ‘Substrage Dbias
Coercive force joltage (V) - -200 (Ce) XD
1150 10 -100 3 L S0,

1290 -200 Compara- 1100 20 npa ra- tive

780 Exanpte 2 25 .. From Tlable 2 and Figure 2§ it iss'dent_tha by the
appl Tcation of Wéveative bifas vol tage, the coefcive fo é I's remafkably

I nproved, and th ‘Eag‘\‘gl%mzo I rum range. EXAMPLE 8 30 Magnet i ¢
recordi ng nmedi a havi ng magneti c layers having a conposition of Co 66.1

SELER N O 16 T O e 2 T RERTE

y improved, a an optimum range.
EXAMPLE 8
30 Magnetic recording media having magnetic layers having a composition of Co 66.1 atomic % 1 - Ni 31.6

atomic % - B 2.3 atomic %, were produced in the same manner as in Example 1 except that the substrate tem-
perature during the formation of the magnetic layers was changed to the temperature shown in Table 3. The
coercive forces of the respective magnetic recording media were measured, and the results are shown in Table
3 and in Figure 3.. o :

35 Here, the substrate temperature during the formation of each layer is represented by the substrate tem-
perature immediately prior to the formation of the layer.

; Table 3
o
Substrate temp. Coercive force
(°C) ' (Oe)
pe .
30 800
120 1010
50
160 1380
200 1480
55
250 1520




perature during the formation of the magnetic |ayers was changed to the
tenperature shown in Table 3. The coercive forces of the respective
magnetic recording nedia were nmeasur@0391288Bhe results are shown in Table
3 and in Figure 3. 35 Here, the substrate terrperature during the
formati on ofEXAMPLEbayer is represented by the substrate tem perature

I mredi ately prior to the formation of the |ayer. Table 3 40 Substrate

t enp. A magr@tierecirding mddomo@s produckd in the same manner as in Example 1 exce@dhat NEan@ 8
800 120 chips were mounted on a target havipg @ cangposii®® of Co 80 atomic % - Ni 20 atomic % to adjusB e coh®0
1480 250 & position of the magnetic layer to Co §8;Datommic % - NS .60atapuic) % 9B 8.3 atomig Apypnd= lasAoltage of
magn&tic recd? 'ﬁmwm terthe pubstssteonly during the farmetios afithe magnetis fayersThe soqmsive forpeivas
except that Tgesyerengsfoupd take {33p Pepunt ed on a target. having a conposition of
Co 80 atoni c 9dMis yajue ssslialtiy.smallerdhan ire gage whpre the subsisple bigs voltagg Wag qpplfed giso gt the time
magneti c Iay‘gf""f“ﬂp%c@@mf’@t"bmc %- N 31.6 atonmic %- B 2.3 atomic % and

a bias vd substrate only during the
formation o?gﬁ#@{'ﬁ%@ﬂg ?ﬁmﬁﬂ%&% ve force was neasured and found

to be 1330 & Yétohep! SdBRbibS I&%ﬁ\%ﬁ‘n P55 Wbl %:e

A c NP laye y ati t of an
substrat e bl%@%ﬁ,ﬁ j;% e b 85 frimiEh eiZ%.gan Tand the,
primer | gyerg, BRUBEHL! C
Ni -P layer vm) frRig %dndaueﬁe kit W ou mL@.h la'high rraquancs, wsrsk miﬁnﬁﬁetﬁﬁsﬁﬁbrgg ap-he
surface of afhratlsldhid HéabpatdiYvaslbvakuatel RSILI38K F0-4FRMA X1D-4Brr)| THRR, khe@LISREFED Binpsthturdd
mm and an oukdkaisbt RTBE-C]an@ b CRFIMATRayerNR fdriéd i Sthickidss oRatRUMAGNINA ko) eRlieiilying
specul ar fi na dacticomenttissivoitafioof (100 Nttd e substrae. aver age roughness) of from2 to
3nm (20 tze 30A¥hen,Hyusingvatbustasgete having ditfrent nuniber ofB ehipsiouritedidn taryeta hiniingla composition
fr re%‘ff’e ncy ( 143Cb 8o &big %A Eghaomio - Nj20tatomic % gpulteringpas edndigted whith applyingasireat erimest
was evacuat ehiestvoitage F3HOV tp form Yaripus(magnetic [agers ip st athicknepl asto biirgdhessglyratiormagne-
t enper at ur e tization quantity ¢f qagh egnetic layeriieja l&V@Pfﬁ?r’q weT ¢-aytt emaism)dp phtain mpgnatic re-
t hi ckness ofcordingmedia-40 nm (1400 A) while applying a direct current bias
vol tage &f - 10@“%’6“"[ fowes f’Pd‘!’é"et'QGWd'“ ﬂq\'/?e‘ '“B% mﬁ%ﬂ“’%ﬁﬁ W&Fﬁj@iss
havi ng di f f "ehownad “’Ufth "Wd'ﬂ?rff"@ﬂetlﬁl'?y?"éi" %"41‘3\)1 osi tion
of Co 80 atoni glq) Fpeasyrem ig by ea pe magnet-
conduct ed wht® "éb‘b'f‘?/F'P‘;gs'ﬁ“ ?%%E‘PSE'&'PPE '“59"8 °'?78Pt °'\?"‘t"8 pysisy
vari ous gnetic layers in such a thickness as to br| ng the saturatlon
magne- tization quantity of each nmagneabrel fyer to a level of 5.9 x [err] T

(4.7 x [err] erru/[err]) to obtain nmagnetic re- cording nedia. 25 The
coercive force netrc recorarng meara t A optared—TEr e
measur ed, and fthe results mpesit oy efhaagmetiict he gonposition pf the
magnetic ssayerq in Tabl e 4}dayem (Atgmie 4) The neasur ¢@earcivet hel coercive
forces Hc was ¢onducted by| ' '  £ppeenpgapt} oneter,
and the anal ysi{s of the co@oebti nsN@f f{hecguagpetigc | fyers was cohduct ed
by a chemi cal jomiSm - :
At o Example 10 | 73.4 17.7 7.9 1.0 1500
Example 11 | 71.3 17.3 7.7 3.7 1740
4 Example 12 | 70.3 17.1 7.6 5.0 1700
Example 13 | 68.0 16.6 7.4 8.0 1430
50 Compara-
tive 74.0 18.0 8.0 - 1400
Example 3
55

From Table 4 and Figure 4, it is evident that by the addition of B, the coercive force is remarkably improved,
and there is an optimum range for the content of B.



30 Tabl e 4 Conposi tion of magneti c 35

(atomic 9
Cr B Exanple 10
1500 40 Exanple 11 71.3

45

Conpar a-

13 68.0

EP 0391 2
17.3

73. 4 317

Ex &EXAMBLE 142and COMBARATIVE EXAMPLE4 7. 1
1700 Exanpl e
t i ve The magnetic layer wasfarm@d in the samed ®@arer as in Exaigipl€)10 except that the cormpasition of the

16. 6 7.

Coerci ve force

| aye
(Ce) Co Ni
7.9 1.0
7.7 3.7
7.6 5.0
4 8.0

1400 Exanpl anagneticlayar was afjustedto Lo ha atmnig i 47.3 atemig % - £y T-fatpmic for R 3.

r

1740
1430
ip)\ %, and

addi ¢ i on %of t® d"@%@‘"@@l@ﬁ&l’%%ﬁ“&%@"@ “PWR%PWWFWW“‘BHH"?'HE?%‘"@‘“QH
opt i mum r and® taple . Tha goercie fosee;of each magnetic mediupy was Meastied, @nd theuepys are phows,injTable 5
COVPARATI VE 3iAfGiske S, The magnetic | ayer was forned in the sane manner as
i n Exanpl e 10 except that the conposition of the magnetic |ayer was

adjusted to Co 71.3 atomic %- Ni 17. 3ahlenbc % - O 7.7 atomic %- B 3.7
atomc % and 5 the direct current bias voltage applied fo fhe
non- magneti ¢ supstrate was ,han ed to the voltdge as identif led ijh Table
5. The coercive|force of ealh ﬁﬂ@ﬁé??'&enﬁﬁ'ﬁm Jas CoexSIVEI £OZR8 the results
are shown in Table 5 and in}Fi gwed.tagerdM)e 5 10 Subst (®€d bi-as
Coerciveqs forcelualtage )\ (Rl el ]
1400 -100 174 anple |14 - 150
1660 25 Bg>amle b 1400
1500 - 250 TZ00 30 conpara- (1ve
- 050 Exanpbe 4 35 Friom Tabl a7@0and Figufe 5, it
S |dem t hat fby an appli r@tlon of a negativd substrate hias valtage, the
coertive force nre y be inproved, and|there i opt i mun{ r ange.
EXAMPLE 15 40 Aﬂﬁﬁ gacﬁebordl ng ml,'épum havi jg a rragﬁ'égbc | ayer pMth a
conposi tion of Do713aton“£r,—%-—m—'ﬁ'—3‘1mrnc, 6= 7.7 atomci%- B
3.7 atom'zsc % wa$ produced if the saaqouanner ag in Exarlmoen 10 except that
-250 1200
30 Compara-
tive - 1050
Example 4
35
From Table 5 and Figure 5, it is evident that by an application of a negative substrate bias volitage, the
coercive force can remarkably be improved, and there is an optimum range.
Y EXAMPLE 15
&%’ w
A magnetic recording medium having a magnetic layer with a composition of Co 71.3 atomic % - Ni 17.3
atomic % - Cr 7.7 atomic % - B 3.7 atomic % was produced in the same manner as in Example 10 except that
the substrate temperature during the formation of the magnetic layer was adjusted to the temperature identi-
fied in Table 6. The coercive force of each magnetic recording medium was measured, and the results are
45 shown in Table 6 and in Figure 6.
Here, the substrate temperature during the formation of the layer is represented by the substrate temper-
ature immediately prior to the formation of the layer.
50
55



the substrate tenperature during the formation of the nmagnetic |ayer was
adjusted to the tenperature identi- fied In Table 6. The coercive force of
each magnetic recording nediumwas fE&W&BBhnd the results are 45 shown
in Table 6 and in Figure 6. Here, the substrate tenperature during the
formation of the |ayer is represente %% h§ substrate tenper- ature

I mredi ately prior to the formation of I yer 50 55 9 EP 0 391 256 Bl

Tabl e 6 Substrate tepp A~ A - e o

(Ce) 30 ' Substrat %éﬂg 20Coerc1ve force 1150

160 ﬁ y. 1980 20
QPKE 16 A magneti c} recordi %Edlun1 &S produéga in the slame manner as

i n Exanpl e 10 except fha € conr pos on o e nagne | ayer was

adjusted to Co 71.3 a onic @6 3&H 17.3 ajomic % -94% 7.7 atgmic %- B 3.7

atom c% and t he subsgra ageof - 100Muwas _apnlied ool y during the
formati o’ of the magngti c Iay§3 The coeﬁg§ée force pwas neasured
and found to be 1630 e. This glue i's sllghtly r than the case where
t he substrate bias voftage Was app! e afso orTTeg i on of Cr
prinmer |ayer. COVPARAII VE EXANRIOES 5 and|6 30 174A nagneti recordi ng
medi um wgg produced ifithe sane npnper _ad.in Exanple 10 except that a

target having a variops nunber, of B chi p§ nmounted _aon an all target for
the magnetic |ayer hajing a c&WBOS|t|on ¢f Co 841888nic % - 16 atomc %
was used. The coerciv e shown in

Table 7 together with the conposition of the magnetic layer. 35 Table 7

Conposi t izon EXAMPOE 16 magnetic |layer (atomc %
coertive Co Cr B 45 Conpara- tive

82. 9 15. 8A magnetic rpcopding medium was prodygeddn ﬁlﬁﬁq@ mANges as in Example 10 exoe

tive position of thg magnetic layer was adjusted to Co 71.3 atomic % - Ni 17.3gloiie B Ad
i s evident f?"%ﬁ? "1’&61’ he substggiphipsoliage of 100V wes applieg-pniyquri 'P}"I?é" ﬂ jayer.o

decr ease f f'\’f&"’f’ﬁf‘@? Teg Mm?g 1630 Oe. This value is slightly ert an the ewhere

Ee substrate blas voltage was applied he formation of Cr primer layer.
COMPARATIVE EXAMPLES § and 6

30 A magnetic recording medium was produced in the same manner as in Example 10 except that a target
having a various number of B chips mounted on an alloy target for the magnetic layer having a composition of
Co 84 atomic % ~ Cr 16 atomic %, was used. The coercive force was measured, and the results are shown in
Table 7 together with the composition of the magnetic layer.

Table 7
{ Composition of
~ | magnetic Coercive
layer (atomic %) force (Oe)
Co Cr B
® Compara- _
tive 82.9 15.8 1.3 1080
Example 5
50 Compara-
tive 84.0 16.0 - 1460
Example 6
55

As is evident from Table 7, when B is added to a Co-Cr type magnetic layer, a decrease of the coercive
force is observed. _
As described in detail in the foregoing, the magnetic recording medium of the present invention is the one

10



As described in detail in the foregoing, the magnetic recordi ng nedi um of
the present invention is the one 10 EP 0 391 258 Bl wherein a magnetic
al l oy |ayer having a specific conposfRt9342%88% or ned on a non-magnetic
substrate with a Cr-type prinmer |ayer interposed therebetween. A remarkably
hi gh coer ci whedeibraosagnetic alivy fyercrelvingya sppgificytomppsitiomie (prmesitan\agold magneticcdubsigte with a

t he non- nmagridrtype pioen Eyer inteeposdidtrerebbiweenatyremerkably high everdive foree isrpbidingd by sppiingemega g .
Accor di ngl y,ativebias goltegede thi han-nragnetic substekts whenthg megnetic layerisforniedby sputtéringAcgardingly,
for hi gh deriti# popsibletsprovideemagetexsgoniing medium pesfulfonighriamityo@dpVPLE 7 The
magngtic 4 ayer was fornmed in the sane manner as in Exarrpl e 14 except that

t he conposi tPXANPHE 17 and COMBARATIVE EXAMBLGA s adJ usted to 61 atom c %- N 29

atomc %- Cr 7atomc % - B 3 a’gomc‘V netron 10 utterJ
appar atus ues, TmeClnk m{% i %W%Qﬁp @evfo ?wv'sh Hetyte.
was heate u

10 _sput ap the i tus, the non ubs ate was heated to C
changed 1o ,.E% E‘gﬁl‘ d’é"ﬁ%; T%m ;ggﬁf reafe.aﬁéiﬁ. WiFin Tole 80TnE ﬁ@g
Fi gure 8. Tajb ﬁﬁqg ubstrate |asdh h%voercwe or evoltage (V)
(Ge) 20 -200 1600 Exanple 17 400
1940 25 -500 180%R ra- 30 tive
- 1100 Ey::rml o 7. .20 - i gure 8,
it is evident that by an ap .negat | ve,subst r at s Yol t age,
the coercive forge can remai q'hep%’ andc?ﬁ’é?’e ?SP%’FF%pt mum
range EXAMPLE 18 -and COVPARATI VEO geLEV} 40 I'n Ek%bl e 17, {he

n%( i c 2bayer d=byrrsTy-sprtte g e P ettt e—es—s in
Figure 7, whereip reference huneral Jaggdi catesja targejggoguneral

i ndi cates a subsfrate holderj_nuneral 3 indicatps a substrate numgral 4

i ndicates an integ bt ey ¢!l pctrode, numeral 5 I ndicates a power s¢urce for
sputtering, and puner 8”1 nfi cat es #AWUbwer sou} ce for 1940 nt er medi ate
el ectrodeé? During the |ayer ' =t age as

identified in Table 9 was appl i ed. goercive|force oiragqach magnét i c

medi um was 45 asured, and the results are shown in e 9 andfFigure
9. 50 55 EP 0]391 258 Bl [Table 9 ITnternedi atE o
I nternedigte ompara= Coercive force
tive - ' 1100
Example 7 :
35 From Table 8 and Figure 8, it is evident that by an application of a negative substrate bias voltage, the

- coercive force can remarkably be improved, and there is an optimum range.
EXAMPLE 18 and COMPARATIVE EXAMPLE 8

In Example 17, the magnetic layer was formed by using a sputtering apparatus as shown in Figure 7,
wherein reference numeral 1 indicates a target, numeral 2 indicates a substrate holder, numeral 3 indicates a
substrate, numeral 4 indicates an intermediate electrode, numeral 5 indicates a power source for sputtering,
and numeral 6 indicates a power source for the intermediate electrode. During the layer forming, a positive
direct current voitage as identified in Table 9 was applied. The coercive force of each magnetic medium was
45 measured, and the results are shown in Table 9 and Figure 9.

1



el ectrode
+100

1650 15
+400

1000 Example 8 25 EXAMPLE
manner as In Exanple 18 ex

vol t age

(Oe) 10

1320 Exa
nBQ1 258 51_300

Conpara- tive
Hh& bayer was formed in the sane
e corrpOS|t|on of the magnetic | ayer

1750 20
19 The naggﬁ
cept that t

+200

1850

was adjusted t ring the
| ayer formng,ja 30 currehjnﬁ@hﬁ@&ga@ +300 was applied to th

internmédi ate electrode. Th refé’@ifé&'@ S 189@reivectarpe 39 1. A
magneti c recorfling medi um rrsing a nor- netlc sfPedrate and a
magneti c al |l oy}l ayer formaﬂ t he substrate \Mthanon-magnetic rimer

| ayer cont ai ni ng—CHTOnMT anT ag_ t e a1 CONponeny 1t er poSed. el eogy ween,
wherein, the magnetic alloyflayer cenpai ns cobglt and ni3elgel as t mai n
conponents andjfrom 0. 005 o 8 atonm ¢ 9% of bonopn and has peen forived by
sputtering undgr such a cmdltlon tQS‘B a neg- |ative bh‘% vol tage s applied '
to the non- maghgkaspsebslr pt e. The magnjetic re |ng medi pm
according to Oalmg V\,her,' rsubstTatrerTs—setrect ed from
the gresip consysting of a petal sulpggoate, a ¢l ass suhgispate, a cpramc
substrate and resin sub-}strate. 45 3. Thejmagnetic recording di um
according to Claim1 or 2, {wherein the non-magnetic priner |ayer fon-
taining chrom gmas the mafn corrpoﬁéﬂ? has beén forrreél-7 sputter ng under
SUC;h a condi ti ¢pr-t-ret—a—trrefrottre—iores vurtagc =S G.P]J[ICU t-o—tire

non: magheti c syOompara- 4. | The magnetic recordi ng nedi um accordi nf to Caim
1, 2 or 3, whelgipethe confent of nickel in tHe magnetiiggeal | oy | ayer is not
nore than 40 a QM Yurgl ajive to cobalt. 5. The magneti c recofdipg nmedi um
according to rein the content of nickel in the magnetlc alloy

Iﬁyer
T
v\,hgr(rar:anntetr:l«g&wr gﬁgél C aI | oy

recording megh
t he magnet,h,%n

I nt er mgli ady

(CGe) +100

1650 15

1850 +400 claims

GRAGHfe ey wig

c'ldY¥r wad iilistdd%o €6 g
dt0Stagd of 2300V W as'dne&t; e Gifterm¥di

55 Iayer

léﬁnk

Eseih

is within a range of from15 to 35 atomc %relative to cobalt.

fo 18 Qﬂ?e&'?ﬂ
%3 atbsic %. DU

1320 Exanpl e 18
+300

1750

6.

di ng medi um according to any one of the preceding clains,
contains chrom um 7 The magnetic

B 4Fh N

tﬁ'e layer formmg,
éta:?rode The coercive force was 13802

A magnetic recording medium comprising a non-magnetic substrate and a magnetic alloy layer formed

on the substrate with a non-magnstic primer layer containing chromium as the main component interposed
therebetween, wherein the magnetic alloy layer contains cobait and nickel as the main components and
from 0.005 to 8 atomic % of boron and has been formed by sputtering under such a condition that a neg-
ative bias voltage is applied to the non-magnetic substrate.

The magnetic recording medium 'acoording to Claim 1, wherein the non-magnetic substrate is selected

from the group consisting of a metal substrate, a glass substrate, a ceramic substrate and a resin sub-

The magnetic recording medium according to Claim 1 or 2, wherein the non-magnetic primer layer con-

taining chromium as the main component has been formed by sputtering under such a condition that a
negative bias voltage is applied to the non-magnetic substrate.

layer is within a range of from 15 to 35 atomic % relative to cobailt.

s 1.
40
2
strate.
s 3
4.
50
5.
6.
56 layer contains chromium.
7.

alloy layer is from 5 to 26 atomic %.

12

The magnetic recording medium according to Claim 1, 2 or 3, wherein the content of nickel in the magnetic
alloy layer is not more than 40 atomic % relative to cobait.
The magnetic recording medium according to Claim 4, wherein the content of nickel in the magnetic alloy

The magnetic recording medium according to any one of the preceding claims, wherein the magnetic alloy

The magnetic recording medium according to Claim 6, wherein the content of chromium in the magnetic



20 20 Corrpar a- tive
1000 Exanple 8 25 EXAMPLE 19 The e etrc | ayer was forme
manner as in Exanpl e 18 except that h’e”l: sition of th M!ﬂnﬂmH
was adjusted to Co 67 atomic %- Ni 30 atomc %- B 3 atonrc @9 tDumi ng t
layer formng, a 30 current voltage ¢f;1430@ V was applied to.the
i nternedi ate el ectrode. The coercive force was 1380 Ce. Clains 35 1. A
magneti c recordi A
magnetlcyal | oy Ilfayer for med Q'ﬁtb?ﬁe&!&éér ate wilth a non-ma netlc
pri | ayer cont ne °§'-’rﬂ1é'iep
thepE/bet ween, erein the migﬁ%& aflng Fg‘ger cont ai ns(QajbaIt and ni ckel
0. 005 to 8 atonic % of boron and hps been

formed by sputtg . = vol t age
Is appli ed to the non- magnetlc substyi@ige. 40 2.} The maqretg ¢ recorfing
medi um alcording to O ai m 1, | = petic substrate islselected

fromthe group cpnsisting off a netal substrate,] a glass substrate,|a
ceram ¢ substratle e rapiln sub- 2% e. 45 B. The ndpfetic rechrding
medi um accordingj to ai m 1 jor—2—mirerermtire—romragretrepr-rrer—} ayer
con- taigng chripmum as thg nmain cqygpgnent has| been foyggry by spuftering
under such a condition that fa negative bias volgage is applied to_{he

non- magneti c subpgtrate. 4. The magnetlc recordijhg nmedium accordingfjto Caim
1, 2 or 3, wherg n the cont ntof nlcﬂéél in the pagneti B al oy I ayer
IS not nore thang4 . - ' bcor di ng
med{ um aexor di ng ¢&u§2ﬁ.m 4, vvherel n the content of nickel in the jagnetic
all oy layer is | a range of from.15 to 35 ptom c ?@Lati,vetpcobalt.
6. The magnetic Bﬁgorg gq gdi um according to y one o e precefling

cl ainms, wherein iq alloy 55 _|layef contains chromu 7. The
rragnetlc recordi ng nmedi um according to Caim6, wherein the content of
chrom unfq fé‘f‘e netlc alloy layer Is fromb5 to 26 atomc % 12 8. The
magnetic re rredl um accordr ng to any one of the precedi ng cl ai ns,

Cond ton ¢ i TSPl Vod @SS 1R Salf okt I tautng Ern%b a
substratg, rel r%ﬁfi%fg% vg,sptpgﬁaa, hbiniadiad re& B0 oe,
sputtering apparat e magne ic recor ng rredl um accordr ng to any

one of the preceding clains, wherein the nmagnetic alloy |ayer has been
formed by Sposkimgri Ng undersuch a condition that the non-nmagnetic substrate
is maintained at a | evel of the ground potential and the plasma potenti al

I S set abs a 1. ewnelaghstig Redrdihd Wstivr vomprisig B GopMagheiic sibstraté @nd d MégnBtRGAGtIayer formed
recordi ng nmedi oithesubstrath with a ian-ntdgaeticpriner lfeetoataining theomimgasdtsin@in@brhdyent iatgposett a S
been formed 10 therebetwien, @tedin the magyetisialibylayericoitaizs colattdnd nickel ab themaincomponents and

i ntermedi at e elfrenD:00%ke 8 atomig %onf batertiani hastbieen forned by spytteritg unties such e gerditiorethat a aeg-
posktj ve vol tag@erbysmﬂpaeue@pwmhenqnmaemeeubm el ectrode relative to the

grounded“por.t i of the nop- net| sub The ma ne I.C rec ng

medi um accorXli 35" T??"ﬁ W.E'tg ng‘fc'{h%ﬂ K %’% %H&ag'r‘* A fugtrate is se cled

tenperature 15 pATEStng of 4,0kl Sybsit s Ddwii i Forar'r'%? resin s

t he magnetic alft" sy oy layer is at | east [err] 12. A net hod for producing a

nmagnet i ¢ I eqQr tthédaghBtiirebdiding/hedilim 8bmRg ©Thair® € LS Wheréht thd ndnQihdghélid piither faydiH Qb
taining chromium as the main component has been formed by sputtering under such a condition that a
negative bias voltage is applied o the non-magnetic substrate.

4. The magnetic recording medium according to Claim 1, 2 or 3, wherein the content of nickel in the magnetic
alloy layer is not more than 40 atomic % relative to cobait.

50
5. The magnetic recording medium according to Claim 4, wherein the content of nickel in the magnetic alloy
layer is within a range of from 15 to 35 atomic % relative to coballt.
6. Themagnetic recording medium according to any one of the preceding claims, wherein the magnetic alloy
85 layer contains chromium.

7. The magnetic recording medium according to Claim 6, wherein the content of chromium in the magnetic
alloy layer is from 5 to 26 atomic %.
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magnetic substrate a non-magnetic pri rrer | ayer containin
mai n conponent and a nag- netic allo er by sputteri n§||[| }i&"‘]‘ﬂﬂ}u
magnetic alloy layer is formed by s;% m& under such at

a negative bias voltage is applied to the non-magnetic substrate to forma
magnet i c al I8py Thedhegtietié fcording mediniiationing ¢ adpina bithepnatedingtleints, vet@relnties nmagnetic alloy
conponent s andlajer bsa Heerdormet! by sputdriagranderbuchia clralitiomthat b Begalivechiaswtliageds epplisditaithe g
to daim12, V\Mflmgnetlclsdostmremqnem groyndedmertion a@tmmalrobwmfmewgut@rnmmmu%s

the mai n conponent is, forrred tter| under su co d tlon t hat Ia?
negat i, ve sbi &s W T°§°"ﬂ 9gecelthe
net hod accordl ng un 1%‘%? aal Ll "ﬁomg
magnetic all oy a?‘ﬁ'&‘?‘?aﬁ@a Bt a % '1

The nmethod agc ?ﬁéihdﬁgetfc Fbo&hl rﬁéd% ackdrfiig®d dﬂaihbewlﬁﬁbmtﬁmﬁagﬁétlc Bilo§ }éﬁﬂr has'bebr T6rmed
magneti c_al | oY b} spMtedring dhddistichia BorditisHhat an intermdBISS elBdtrolid I9pRovIdRd Inthedfeiniy dPifib Gargkt,
relative™ o cobmidposihve vdiage EEpliath tREHENMSHING elbQroddVRIG tithe druAletiporiioh df e Adn-
wher ei n t he nmagagieticsabstats. | ayer contai ns chromium 17. The nethod according

to Claim16, wherein the content of chromumin the magnetic alloy layer is
from 35 11.5 Theyngpgetigresading mpdiupgaccorfieg teanylepelof shecpmcerlingglaims. indhetemperature
Cainms 1% to 17““%?@1"@9'??“??1@5*%@1&%9%@ of the maanptic dleylayeris #1eastIg¥’C- t eri ng

under sucha'cndtl tlve taetﬁ L &b .
2 ma m medium, whic es rmin anon

non- magnet i ¢“s %nefésu %@{? 9&{91;:55#}@ it

the sputteri ngn m ' || )Q;p ﬁergtfch

12 to 18, whe ,,If; o i Gy B

such a Cmdltl tJ.. J%l@%%h%ﬁdé Jﬁﬁﬁoﬁméoﬁ%@&@ﬂnﬁ

of the ground po- tential, and the plasma potential is set at a Ievel

hi gher than mhenghahndcho@nﬂr@m Claiin. 12 Méherefhiltiee noariagrebtiaurirer ldyen gontarin@iclromiurt 85 the
wher ei n the nagwaibicorspoadnt,ds/foimey by spuiteriiunderduéia eopdiion thet ampgativel biss witede isFpplied
a condition t h&ithewonimagreticsubisteatee el ectrode is provided in the vicinity of

t he targéﬁ and a 03|t|ve volta e is @Pewd to the Int&%@%ag?qaﬁﬁégodde

| at t "’ﬁgf‘t?‘dﬁ‘ HeogRater pokehiny
:rgt ﬁodvzccgrdl HBES'E?Eﬂ;ﬁ@W'B 'F‘“’&‘%?Hé 12 to 20d wherein the tenperature of
the non- magng! ife Sisthsd aazeowgqo Eidir 1A0wielth thé édmtaht P Rickef in thB ralRREEAIbY ra,{]ealslmna

| ayer 'Saﬁdl US ke &rom 15 V98 latomlc sfelativ@@sdobdie’ '] . 50 Patentansprfic
Magnet i sches: Aufzel chnungsmedl um unfassend ein nicht-nmagneti sches Substrat

und el ne' magée The mejitod according mheydnegioaim@mmmmnthegalgneltlddlbylawfot:dbmm at
mt el ner dazw schenl i egenden ni cht nagneti schen G undi eng'gsschl ch

ent hal tend Cfr JFH '3?‘@“&@?‘?%6?)?‘5‘@5‘?%?@*\‘9 copigts &f chepmim i oA EEgnetiG alloy layer i from
Legl er ungs- schit3Pe %1 t und Nickel al's Hauptbestandteile und 0.005 bis 8

At om % Bor eltth% Mﬁ%&, M brblok Slaim $%0 Y7 Whkreirt b mBGHRY MR by sput-
gebi | det wwr eten etd sﬁéﬁ fon 6t a a:‘inmmb@% b @&e%fhﬁﬁﬂ;ﬁubﬂmﬁgelév%

258 B1 magneti gf 5&&@&@.99@#.%9&10%65%“ g@ﬁ kI sches
Auf zej chnungsnedi um genti SAnspruch wobel das ni cht - magnet i sche Subst r at

aus g €- Wkh| t19i The metBodchecordfy trng onelpbGiaiing M2ito 481 vherein the madvieticdlibydapecis foaned be spuem
d assubstrat, dearingwndeteuche dorditipn thet the non-maguetic substrate ie maintaingd at 8 tevel offtiiesandund paat
3. Magnet| sc heéenﬂe!.fazéthe Riasieacpofeniidl in aet giateve! higherihandhe groupdieptential. wobel die

ni cht - magnet und| oot g

uptnesignd® ag,% BNl o e

o
di ngunge daB ﬂﬂﬁ%zi ﬁgf'scé'gé'%g?'%zel g‘ﬁﬂ% glg'?rée [ um gem‘ n pr UC

angel egt wrd.

oder 3, wobed, dﬁé mgﬂh&%@&ﬁ%&i dny bib ¢ Clain¥B 2 B0, whefh iR lerpREhtuRs of &ea&c.lnagabﬂc sub-
relativ zu Kobatrite tirifithe forfhetion étkife nibignefié S5 Ager Bladjusted at a level of at least 120°C.

50

Patentanspriiche

1. Magnetisches Aufzeichnungsmedium, umfassend ein nicht-magnetisches Substrat und eine magneti-

55 sche Legierungsschicht, gebildet auf dem Substrat mit einer dazwischenliegenden nichtmagnetischen
Grundierungsschicht, enthaltend Chrom als den Hauptbestandteil, wobei die magnetische Legierungs-

schicht Kobalt und Nickel als Hauptbestandteile und 0.005 bis 8 Atom-% Bor enthélt, und durch Zerstéu-

ben unter solchen Bedingungen gebildet wurde, daR eine negative Vorspannung an das nicht-
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5. Magnet I sches Auf zei chnungsrredl um genoi B Anspruch 4, wobel

Ni ckel gehalt in der magneti schen La- I erungsechi cht reI a ” E!M“llu““l
Berel ch von 15 bis 35 Atom % st. 391249/t sches Aufzel

gem na irgendei nes vorangehenden Anspr uchs wobei di e magne- tische

Logi er ungsschi mhgnei@SoneSubsirat dngelegt wird. Magnet i aches Auf zei ohnungsnedl um gemai 3
Anspruch 6, wobel der Chrorngehalt in der ma netlechen 20

L &hi Mﬁﬂ“etﬁc'fﬂsé‘“fZﬂchAHQQﬁ'P%lﬂkﬂeF\ Spryc agnetische Substrat ausge-
A T e e e g

magne- tifsche f_t S ch Zerstfiuben unter soichen Bed| ngungen

gebi | det wur ge, d&&&h&%ﬁ&%&@%ﬂ(ﬂ{@ﬁﬁﬂﬂ%ﬁc@mﬂa@ whbieFdid nidhR MBgHblisthed Grundie-
Substrat rel at jigetsHibnt) BitkeiisHdDRromEils HeliBestiRdtall deBIIIBEHI dGHEH Zefdiube tersolchen Be-
stiubungsvorri Gil‘?duﬂé'&i R @R AativeVoidpanitung Mg Richtaa§RBsche $ubstiet Saueg saddi um
gemAM i r gendei nes vor angehenden Anspruchs, wobel die nagne- tische

Legi er ungssdhi WagnetisghesiAuZeicrmungahasium gendl AnspruchtfleiodBedl wehgi degilickelgetialt indestmagne-
wur de, daB errntlwh%ﬂwglemwmbmmy @Hmiqhhllaha'@fs“@ﬁh@r%lﬁ veau des

G undpot bnt i aI rd und das P, te | nerm hoher

N voa al o wg g i T ﬁ;f ;FF'S% HihedReliiio
Auf zei chn;ungsmg,ar i PN e mag oti sch

Legi er ungssghi ﬁbﬁneﬁséﬁ&huéa&m@uﬂammm VordRgéhemBh AskprictBOlibbidRimagne-

wur de, da ei net@mg@iaﬂﬂ@smhmmdnﬂ,gﬂer l@he des Targets beroitgestolit
wur de, und ei ne positive Spannung an die Zw schenel ektrode relativ zum ge-

3 5 er ddt eMagnetidcheswizbichnpndemediuay gendé Ansbeick 8.:nebel derSheomaehalt indaymagnefisthen t
1120 Nagnéqaiwmmm zezmmgsmu um gemal M Anspruch ir gendel nes

hend b d
éﬁ[)?tn gehendgy gf ﬁe%‘ﬂz Fpagoydi ;ﬁﬁ?ﬁ FRE plenigings V2 mﬁﬁ”ﬁ%ﬁ?ﬁ,ﬁ i magne-
ni ndest ehs 120 a0 ,gtl,lg%t TGRS Hor e e
ef

Auf zei chnungsn'gtgs F@:gan as" ﬁ el nan Jggﬁ%’lﬁng al ner
ni cht - maghet i schon undi et u gsec |cht ent haltond Chrom al a

Haupt best ang andagdafginﬁlmﬁa.cmﬁad.mas kgfidefiesVupEngehBdeh Ansphibisl wobeildRinRighee N
auf el nem ni chtisch®DegRkungsabifidht SuidhZefstliuben\WhtacsolchléncBedmnglngdni gabildet wurde, daB ein nicht-

Legi er ungsschi eagnetischesiSubistratdutaiiesNiveai dos Gantimivetal fibalien gind e dasRidsmbgbtsntiahauf d,
daB ei negnegat ieinemh&haspuheauralg,da'sﬁrdmomﬂamngashymud sche Substrat angel egt
wi rd, um eine nmagnetische 45 Leg| erun SSChI cht zu bilden, ent haI t nd

Kobal t und Nfc R"@!’""Eﬁ"ﬁ“ gne jcht

Ver f ahren ge stﬁenele rode in der dhe
G undi er ungssc Hf:c;ﬁgetfg ) &;‘;H%ﬂ;%‘f@" % E*gﬂ“""&é%ﬂ"&%ﬂ‘m'ﬁ“*
dur chzer st aube freiR? & s RO st "'F?ea"ﬂ“& Y1%evor span- 50

nung an das 44] wiagne{m&%rz%ﬁﬁ}ﬁngﬁhhba&nﬁ fémé%')ﬁ?dnﬁﬁ irgehtidirths vérdngeRERlidnIhE R Gchl Qibbel g

Anspruch 12 odgie Témperdt!agd nichBrhaghbtiedt@ fdté wiitilend @br BWBHG Abrl ridghétiBchen Legierungs-
~Legi erungsschi gémchitindabtetzabercigtl s 40 At om % bezogen auf Kobalt betragt. 5s

15. 4 Ver fahron gemai Anspruch 14, wobel der N ckel gehal tin dernmagnetischen

Legi er unéssdri Yerfahtenz@dierstaliing eies manetische@ Bufzpichnynusrmediumg.aimfassand dig pufpinanderfol-
betrigt 16. Ve@$ndnPidung einainightimageatierbem@yndianugpagtiens 91@3'!9!‘%("‘_[?!“ alg Hayptbegtanteil
magnet i sche LeYnd9ingh ficbat Legierupasscaisht d“’I'llZ"'s“i‘EF“ eyfs' "B§"°t's°"°“ Substrat,
| T111111 1117 obeidiq ipagnpiische 'f!'f’"ﬁ%?F‘E"'c'éiﬁr [} 8¢pildes wird,

e et e o D e %ﬂw%@%%ﬁ?%ﬁ%%ﬂﬂﬁm P A *

magneti sche Le er’Ungsschl cht durch Zer- stauben unter sol chen Bedi ngungen

gebi | det  wurqge verfhRan gérmi® AnSiitdth 2, RobéPdisrihtiRabnetisatd Gidtierthgeadhicht, enthaltend Chrom als
Hauptbestandteil gebildet wird durch Zerstéiuben unter solchen Bedingungen, daB eine negative Vorspan-
50 nung an das nicht-magnetische Substrat angelegt wird.

14, Verfahren gemaR Anspruch 12 oder 13, wobei der Nickelgehalt in der magnetischen Legierungsschicht
nicht h6her als 40 Atom-% bezogen auf Kobalt betrégt.

s5 15. Verfahrengeméa® Anspruch 14, wobei der Nickelgehaltin der magnetischen Legierungsschicht im Bereich
von 15 bis 35 Atom-% bezogen auf Kobalt betrégt.

16. Verfahren gemaB irgendeines Anspruchs 12 bis 15, wobei die magnetische Legierungsschicht Chrom ent-
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magneti sche Substrat relativ zum geerdeten Tel | des Hauptk6rpers der

Zer st gubungsvorrichtung ange- legt wird. 19. Verfahren g

Anspruchs 12 bb 18, wobei die nagnet"'rm"ﬁ‘gq er ungsschi cﬁwmmmmwmlmﬁ
st auben unt er soi chen Bedi ngungengebi | detwi rd, da emm ni cht- nagnet issches*
Substrat auf ei h##n Ni veau des G undpotenti al gehal ten wird und das

Pl asmapot ent i al auf el nem hoheren Niveau als das Grundé)o- tenti al

ei ngest el i t i Veffahren gemid Angpryah {5, wopel der Ghramaghalsin dermagaptischenepierynassohisti dbis 2 he
Legi er ungeschi ARM-ABkch Zerstauben unter sol- chen Bedi ngungen gebi | det

wird,_ dad sige véinih BERRliGiabiRd AndpruchiEr bNAR Giobkt Gie manSRER LB ErgbRRistt Birti Zer-
wird, und el1ne:a&b§meMﬁso%'%an&m pg.nc bﬁ?d:ZWt]ﬁG B S Eﬁﬂ@vﬁré‘baﬁghhg:ar?wnﬁt-
i e

geer deten Tel | g t.édﬁyﬁabwtw.szﬂ%e eusﬁenubmagt Stbérd den ZdisigLb Gtling/dné]
20 21. Verfahiegm.gerra i rgendei nes Anspruch 12 bis 20, wobei

Tenper at y ,{]des ni cht - magneti schen Sub- strats wahrend der Bil dung der
magnet i scheri9L ¥egifabiren gematdrgendeitesAnspaishe 2rbis 18, 20bRi dis inagnetisFhe\Legiethngsschicht durcheZer: .
Support d' enr egiduben emmlcmgﬂmv eregebildetwird <iabein nighhmagnptisches Bubsisat avfaigersiiivesy
et une couche dexPundpefen wjwand das fiaemangtentjaaul eipss hioheren Nivese alg fae Grendetie
de primire nor?"ﬂﬂg'ﬁﬂﬁsﬂeﬂf contenant du chrone en tant que conposant

princi pal, I nf.e 5 Ers | ¥ nter sol-
5 | Iy "vB.? % §.ﬂ£d .:f &ﬁe b ?féts&'é l{n &&M&Qﬁ &h Z3bsia B unter sol

magn6t i que cont it wird,
princi paux et @ﬁd ne zumgeercﬁien?ell &H Js?egg&s@ér
pul veri sation Ggk a aagtg,ﬁ)@ tlons te es qu’ une tension

pol ari sati on ne- gatlve soit appliquee au substrat non magneti que. 2.
Suppor t @ ermie Yortdhrengemih igorgiaités Apsruche 1 2his 20awabehdis Tempepturcies richt-tiagnstiskheq Seb-

| e STbstrat nostratayérdend derdBilday derimagretischienisgibmnggsahigiianinslesteons 12006 igtar  un
substrat netalilque, un substrat de verre, un substrat de ce- 35

ram que et un substrat de r6sine. 3. Support d' enregistrenent magn6ti que
colon la re\Rﬂ‘rmtﬂﬁﬂ%ﬁ | ou 2, dans |equel |a couche de prinaire non
magnet i qd® contenant du chrome en tant que conposant princi a 6te fornee

par pul v6r nshat |%PP°E&PWY?E@"‘H‘&W"H‘@5°°@UH‘EE“‘("I"&H'és"?té‘P'P Egnéig‘ gﬁé‘"ﬁ @H‘g'f’ﬂﬁ“‘%?é

AT W%%w e
dans | equgl xn ar I# no 'ﬁl mré:& &P{f ﬁ; |e§&ﬂ,§mg] tdegHgnsgtﬂmQOH _

sup6ri eure A 4 EIge {*P'F'

d' enregi strenent nagn |que se on a revendlcatlon 4, dens quuel | a t bneur
en ni ckel dans sSuppoft@eArBgisttbmantimagigtiquaBgorh rellerdication 3, dakileqbellle substiat o dagrbtiquac
pl age al | ant destkhoishdaisiée grbupacanstites fadn subfiatmnétaliitiie, o Bubstrat d©verrBun3obstrat de cé-
d' enr egi s r enemdmiqua@twaisubgiret deedsie. | ' une des revendi cati ons precedentes,
dans | equel |a couche d'alliage magn6tique contient du chrone. 50 7.
Support d' erf egﬁ"%ﬂé‘ﬂﬂ"ﬁ!’“ﬁﬁ‘gﬂ&aﬂ ‘!!‘°§E‘P'b'ﬁ rqvandicatipa | g 36ﬁaf'§)'ﬂq"6' la EP&FF? de2p

la teneur en cWP'bH‘Eg'ﬁ%Q‘\‘g °‘I’"&°"E’l§ aee"qwgﬁ ‘:g;ﬂ?gp pubygdaption
at ogi gques. 8. %:F%E‘ﬁ“ gefiear ‘?Pﬁ‘%’ﬁ%ﬂ‘t”“ﬁ&ﬁ ehHIaneg aF"‘e&ﬂ'éapa'&‘é‘ au substrat
revend| cftions dens | equel la couche 5S d' aliage

magnet i que a, M& Jo&rarsﬁ.eg.a@hemagmau%%bm r&BhdRAftnAUL o', UansUiRel FLRAMUF erPriickel

telles qu' une tygRda QRcHiYaayerBhdtqRldsQidn BEMRule\sa0% aloi i /9bIRA adbbbaIDST I at
non magn6t|que par rapport A la partie mss Ala terre du corps principal

de | appqg ei . Supnotidieanegistirement magrétiquoceiguie revéfgication@Pdans BGuel 12 BB en nickel dans la
M couche dilliage agngliqup ee situeja tntgrisg dune elmﬂlanm%%&!@memr fapperte
des revendl cat isda%palbr 6cedent es, dans | equal |a Miche

6. Support d'enregistrement magnétique selon I'une des revendications précédentes, dans lequel la couche
d'alliage magnétique contient du chrome.

7. Support d’enregistrement magnétique selon la revendication 6, dans lequel la teneur en chrome dans la
couche d’alliage magnétique est de 5 & 26% atomiques.

8. Support d’enregistrement magnétique selon I'une des revendications précédentes, dans lequel la couche
55 d'alliage magnétique a 64 formée par pulvérisation cathodique dans des conditions telles qu'une tension
de polymérisation négative soit appliquée au substrat non magnétique, par rapport & la partie mise a la

terre du corps principal de I'appareil de pulvérisation cathodique.
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d' alliage nagnetique a 6et fornee par pul verisation cat hHmB‘HﬂlIﬁll‘ﬁ'l[‘xﬁfﬂm1
conditions telles quo | e stbstrat ng%@gg%éd que soit- ma L i u
du potentiel de terre et quo |e potent pI asma sofflixe A un ni veau
superieur au potential de terre. 10. Support d'enregi strement magnhtiq

sel on | a refen8urrartt i'enegiirenienhmadnélipuedelon fune depdeuendipatiang préiesdeningcrians 'eq"qlk'@l&hﬁt e
formee par pul delisgemeondtique alsinmnenper rubiprisation sathadiqun dansyies °‘l"é'F“P"éS°“ @ &bstrat

el ect rode i nt enPoBgongtiaug,golt "ﬁhﬁ@é%uwewuﬁﬁ%bdm%q‘el'%""%ﬂe@?"ﬁﬁ@ﬁ"‘“

t ensi on p03| t | YRniegp puPSHaYr supgteptiehdaters. oct r ode i nternb4. I re, par rapport A

| a parti € mige ool A bildidafisht REhRidus beidh i reB@ERb §lHEhs b h boucit P 3
d' enregi st reneg ok %isre ti,f%' uQ ’ j‘gﬁscfeg&ﬁnﬂl@’&nﬁﬁaﬁi l'ﬁneoél %ﬁrﬁ‘\ i
dans | equel |as6|tpﬁ§5@§u%ﬁ'n ﬁkrﬁﬁum%nWiﬂﬂUﬁﬁﬁﬂ {erebtrodd ﬂ{eﬁﬁéd'lrQn
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21. Procédé selon 'une des revendications 12 & 20, dans lequel la température du substrat non magnétique
pendant la formation de la couche d’alliage magnétique est ajustée 2 un niveau d’au moins 120°C.
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