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1 H GH AREAL DENSI TY MAGNETI C RECORDI NG MEDI UM

W TH DUAL MAGNETI C LAYERS Technical Field The
present invention relates to the recording, storage and readi ng of
magnetic data, particularly ° rot at abl e magneti c recordi ng nedi a,
such as thin film 5 magneti c di sks. 7 The invention has

parti cul ar applicability to a high é@ns?ty magneti ¢ recording
medium WEMICONSUEIGR MEMBRE GRICING TAN ARERIONEITS | MiS YSTRUGTERES S

at arelatively low Mt. Backar oun Thin film

Art
magnetic recording di sks and dABSTRAGF OF TH DI%SE%%HBRKHH!OHally
enpl oyed for stori ng&l %ﬁgxeraalnﬁ%rntosfr ?esfaed"%er (?Mpalird%}[ae%cﬁl nm eréw'rlzél%ﬂ e form

Data are witten ont y ‘rotati ng %cording
di sk by neans o ' nqqp ' I erjgﬁﬁﬁﬂHJ fhat_flies
closely 15 fbg\tl:greent ﬁ‘e%lélur gLE:tIgC Oﬁﬁgﬁﬁgﬁﬁ. a e.a%lsc I?ati ng
requirement s fop10ah 134 dr hRARIY 119.NS! FHeBBlsense. amph1FiRAY A/
smal | er disk drirves i np0se increasSingly dermandi ng requi renents on

thin fil mmgnetionnket@aditd bit lines™d @hd RdsPd il RIS dd v
renanence coercl vi ty 20 squar eness, | ow nedi um noi se an narrow track
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recent years to produce magnetic recordi ng nedia having hi gher
recordi ng densi an@d ifdersatiss iopnhgctiedh tde@and Ndnes by dodginn enents,
particularly for longitudinal recording. 25 A conventi ona

| ongi t udi nal reseidchgsnedAnnarsay- contrdéppotrtidoni hs prgvidédamd eamri ses
a substrate 10, WD 97/ 34295 :

PCT/ US96/ 20157 of the memory cell arrays. This agray controflypogalion an
aIuninun1éAl)-aIon, such as an al um num "~ magnesi um (Al - M) -al | oy,
pl ated wiPh a | apdecéivedar gedtsols the agrayelsediesdpivey Aliqligs and

Al ternative substrates include gllass, and glass-ceranic materials
and graphites. codumn syifeches £01Fropsidd thecfta AR SyRiarasy

deposi ted t hereon_a .chrom um (Cr r C-allo ndeylayer, 11, a
Cobalt (o) - basBeRPERy Salgndn & meydrv se1d srsean i ahe datd Yings,
overcoat 13 andt Iub%igintsto%%pat ﬁ4.. Cr under| ayer 11, Co-base
al l oy magnetic I§§8Pg 2 “8fd £ amS ¢td&fi've carbon overcoat 13 are
typically deposited by sputtering techniques. A conventional

Al -al |l oy substrate ' is provided with a NNP plating, primarily to

i ncrease the hardness of the Al substrate, serving as a suitable
surface for pol Fs8Lng to provide the requisite surface 15 roughness or
texture, which is substantially reproduced on the di sk surface. ’
In recent years, considerable effort has been expended to achi eve
hi gh areal recording density. Anong : t he recogni zed significant
factors affecting recording 20 density are mmgnetic remanence (M),
coercivity, coercivity squareness (S*), signal/noise ratio, and
flying height, which is the distance at which a read/ wite head

fl oats above the spinning disk. Prior approaches to achieve

i ncreased areal recording density 25 for longitudinal recording

i nvol ve the use of dual magnetic | ayers separated by a non-nmagnetic
| ayer as in Teng et al., U S. Patent No. 5,462,796, and the use of

‘a - gradi ent nmagnetic |ayer interposed between two magnetic

| ayers as in Lal et al., U S. Patent No. 5,432,012. 30 The

achi evenent of a magnetic recording nedi um . havi ng an areal density
of 2 giga bits (&G)/in[err] on a prototype 3.5 inch dianeter
hard disk drive was reportedly attributed to devel opnents in
magneti c head, recordi ng nmedi um positioning and signal processing
35 technol ogies. Futanoto et al., "lnvestigation of 2

Go/in[err] Magnetic Recording at a Track Density of 17 kTPI," WO
97/ 34295 PCT/ US96/ 20157

3 | EEE Transactions on Magnetics, Vol. 27, No. 6, Novenber

1991, pp. 5280-5285. The magnetic recordi ng nedi um reported by
Futanoto et al. conprises a glass substrate, and sequentially
formed thereon a chrom um underlayer, a 5 first magnetic |ayer
conprising cobalt, chrom um pl ati num and silicon, which is
magnetically isotropic with |ower saturation nmagnetization (M),
a second magnetically isotropic cobalt |ayer containing chrom um
and platinum deposited on the first nagnetic |layer with 10 hi gher Ms, and
a carbon overcoat. The goal of achieving a rigid disk
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