-1- CHROMIUM NITRIDE LAYER FOR MAGNETIC RECORDING MEDIUM
BACKGROUND OF THE INVENTION 5 This invention relates to magnetic
recording media and in particular to the layered structure of the magnetic
recording media. There are many different forms of mass data storage
technology used in modem computing. One of the prevailing 10 forms of
data recording is magnetic data recording due to its large capacity and
re-usable recording m&FRRQMHENE NAERERE diAY BRI AR plemented

utilizing different types MAGNEBRIC RECORDINGMEINTM tapes, hard
disks, floppy disks, etc. There is an ever increasing need for magnetic
recording media 15 w@

i %pfxf_:f' IIWIE ise, and lower
costs. The structure of af}?gl&éﬁﬁﬁfﬁ%? r@agneﬂaélrecor ing6 isk is
multilayered Bhibinaliciet arsutbidaie ab itshase tovaredrdingnmedinothd in
layers of thinfilm followed by a magnetic layer and_ optionally another layer .
on toP B WAL R A HE S0 SHAGHRH 1o9r TEy BIAGIGHE viihaine
overcaat@izd/or an organic lubricant. The magnetic layer is the main body on
which the magnetic bits are recorded. Ma%Eetic recording media can be

longitudinal rha§Retié fecBiany ntbfisr 6P imrehsehtly Mafserfifddiastorage
magngsieh A8 1P disednadlian BeendisHigger dindmediF have piaailing

10 forms of data recording is magnetic data recording due to its large
capacity and re-usable recording media. Magnetic data recording
may be implemented utilizing different types of magnetic
recording media, including tapes, hard disks, floppy disks, etc.
There is an ever increasing need for magnetic recording media

15 with higher storage capacity, lower noise, and lower costs.

The structure of a typical thinfilm magnetic recording disk
is multilayered and includes a substrate at its base covered by
one or more layers of thinfilm followed by a magnetic layer and
optionally another layer on top of the magnetic layer. The

20 magnetic layer may be coated with an overcoat and/or an organic
lubricant. The magnetic layer is the main body on which the
magnetic bits are recorded.

Magnetic recording media can be longitudinal magnetic
recording media or, more recently, perpendicular magnetic

25 recording media. Perpendicular recording media have many
advantages over longitudinal recording media and are currently
the more preferred magnetic recording media.

The composition of a magnetic layer can vary but can
include such compounds as FePt or CoPt as described, for

30 example, in US Patent Appln. Publication US2004/0191578 to



advantages over longitudinal recording media and are currently the more
preferred magnetic recording media. The composition of a magnetic layer

can vary but can include such compounds as FePt or CoPt as described, for
30 example, in US Patent Appln. Publication U52004/0191578 to -2- Chen et
al. The quality of the magnetic layer is in part determined by the layer or
layers between the substrate and the magnetic layer. Important magnetic
propettieenfoeexamlple Toeergivitlityhioll afeecrunmgtethe regeding in part
performance of adisk ?E?gqade epd (;%["Q?—é”é o %‘eenmt‘ﬁreos%féﬁf&%f 84 the
various. thinfiim ayeys. seedlayer |s%ose between a substrate and an
underfapemnistiestayoed in Lepetrtdnh UnSghatis, §oMpattidhe orediagenple,
described in Lee et al.is a MgO sputter deposited .10 thinfilm. An underlayer.
ving R St A o T A b B Bk
Chystatline sfiejoturd ipienspidyedrontthe sedadiasgrpaonte farfnitigethearious

magngl};lic ery Formation of a seedlayer using MgO can lead to slow
proce i ina%er{)%uction. High quality crystals of MgO, which are crucial

for 15 an optimakewaiagte redisgingethedistweea difficububstriate anthdanan
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underiyeilapeipridagratiedN fiim oeel 2magnealc ayRIgO sputter deposited

10 thinfilm. An underlayer having chromium, a chromium alloy or a
material having a B2 ordered crystalline structure is then placed
on the seedlayer prior to forming the magnetic layer. Formation
of a seedlayer using MgO can lead to slow process times in
production. High quality crystals of MgO, which are crucial for

15 an optimal magnetic recording medium, are difficult to obtain and
can also lengthen the processing time in production.

SUMMARY OF THE INVENTION
A magnetic recording medium comprising a substrate, an
underlayer comprising a CrN film and a magnetic layer.

20 A method for producing a magnetic recording medium
comprises sputtering chromium in the presence of nitrogen or a
nitrogen containing compound onto a substrate to form an
underlayer comprising a CrN film and forming a magnetic layer
over the underlayer.

25 Another aspect of the invention includes a heat assisted
magnetic recording medium comprising a substrate, an
underlayer that is a thermal resistor comprising a CrN film and a

L1o magnetic layer.



20 A method for producing a magnetic recording medium comprises
sputtering chromium in the presence of nitrogen or a nitrogen containing
compound onto a substrate to form an underlayer comprising a CrN film and
forming a magnetic layer over the underlayer. 25 Another aspect of the
invention includes a heat assisted magneiic recording medium comprising a
substrate, an underlayer that is a thermal resistor comprising a CrN film and

a L 1 o magnetic laytIEB-IBEIERIDESIER (PH IONEQRMEINRBWINGS Fig.

1 is a schematic side view ofﬁl meéliqrnetic(.]‘rif—:cordi‘r};l rpedium. Fi .tZ is a di
schematic sidl&view OF aamsa?gneerﬁlc Eeort r?g B edium with nselecdlzgf?gpr ng
belowtiteeliungerlayer. Fig. 3 is a schematic side view of a magnetic recording

medium with g seedlayer abqve the underlayer. Fig. 4 is a schematic side ..
view of a maghteti rég’o?diﬁﬁqﬁf&ﬂ% SfFay iRactayeBaf s cording

seedlayesiuif hithba iscadliagearnelbavBHephagk typéallographic lattice
structure. Fig, 5b is a diagram of a Llo phase crystallpographic lattice )
structure. Fid 65 h KRB SEACTF AT P A TePant PRIl cqerding

Fig. 7rised XD weah fdeeBidijergipvieoma G layer.
Fig. 4 is a schematic side view of a magnetic recording
medium with an underlayer between two seedlayers.
10 Fig. 5a is a diagram of a B1 phase crystallographic lattice
structure.
Fig. 5b is a diagram of a L1o phase crystallographic lattice
structure.
Fig. 6 is a XRD scan of a CrN film at different Psi tilt angles.
15 Fig. 7 is a XRD scan of FePt film grown on a CrN film.
Fig. 8 is a XRD rocking curve of CrN(200) peak.
DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
The magnetic recording media described herein have a
multilayer structure and generally include a substrate, an
20 underlayer formed on the substrate and a magnetic layer. By
underlayer is meant a layer between the magnetic layer and the
substrate. The underlayer includes chromium sputtered onto a
substrate. Preferably the chromium sputtering is conducted in the
presence of nitrogen or nitrogen containing compounds such that a
25 film of CrN is formed over the substrate. The CrN film may also be
sputter deposited from a CrN target with or without the presence of
nitrogen. A magnetic layer may be deposited directly on the CrN

underlayer.



Fig. 8 is a XRD rocking curve of CrN(200) peak. DETAILED DESCRIPTION
OF ILLUSTRATIVE EMBODIMENTS The magnetic recording media
described herein have a multilayer structure and generally include a

substrate, an 20 underlayer formed on the substrate and a magnetic layer.

By underlayer is meant a layer between the magnetic layer and the

substrate. The underlayer includes chromium sputtered onto a substrate.
Preferably thia cradheraatsputterirgodivoeitsted inshedloregseneaayf niadsgenbe

or nitrQ ontaining com such.that a 25 fllm af CrN | formg’%}over
the suﬁgcraig dThe Cr %fllrrﬁpr%lyed[g S0 be s%lﬁl rlalepowind from a ¢ aerrgietaS
with arefdthredt thelpresencis af ﬁmgaryeA aragnetic laydomaygdddepositethe
directl %/ on {he CrN %r}%erl%eé Igralatlt;)1 zmv%embodl %nt éeefdlaééean d
may als be mcluon € magnetic recording me&lum see ayer, as
réferréddarteegaieticslaythin layer and can be formed between the substrate

One embodiibh HUEPUBREL) F A AR mbiRetl PAOTATRG kR
100. Teeosterdingsattditm 100. Incliliﬁes @d@sﬂ&t@ 16Zedpamwhiod aincludes
eyt 108 = e Tho AT 0B s ey UG,
A magnedierlayer 128 issfqonecavey wideteyersloBrdnienarinathayprdshcee
IISO of nitrogen or nitrogen containing compounds. A magnetic layer
120 is formed over underlayer 108. An overcoat layer 124 is
deposited over magnetic layer 120.
Fig. 2 illustrates a schematic side view of an alternative
embodiment of magnetic recording medium 100. Magnetic
15 recording medium 100 includes seedlayer 106-a disposed between
substrate 102 and underlayer 108. Magnetic layer 120 is formed
over underlayer 108 and an overcoat layer 124 is deposited over
magnetic layer 120.
Fig. 3 illustrates another alternative embodiment of magnetic
20 recording medium 100 with substrate 102. Seedlayer 106-b is
formed over underlayer 108. Magnetic layer 120 is placed over
seedlayer 106-b followed by overcoat layer 124.
Fig. 4 illustrates a schematic side view of another alternative
embodiment of magnetic recording medium 100 with substrate
25 102. Seedlayer 106-a is formed over substrate 102. Underlayer
108 is deposited by sputtering chromium in the presence of
nitrogen or nitrogen containing compounds over seedlayer 106-a.
Seedlayer 106-b is formed over underlayer 108 followed by addition

of magnetic layer 120 over seedlayer 106-b. Overcoat layer 124 is



deposited over magnetic layer 120. Fig. 2 illustrates a schematic side view of
an alternative embodiment of magnetic recording medium 100. Magnetic 15
recording medium 100 includes seedlayer 106-a disposed between substrate
102 and underlayer 108. Magnetic layer 120 is formed over underlayer 108
and an overcoat layer 124 is deposited over magnetic layer 120. Fig. 3
illustrates another alternative embodiment of magnetic 20 recording medium
100 witlaseddstrate 102g8etidldpact0620is Beeddyaerliifderlayet ggdlayer

Magnetic layer 120Q is placed ove edlayer 106-p f ed by overcoa
ayer 105 B AR A REEERAEANRE BT DUAHEERY, the
embodapélzysirmagndiie reedringmedfferceb@Cwitipeulesttate 25 102.

Seedlayer 1%6-a is formed.over su[bsl;trate 102. l.’onderla r .08 ifchdeposited .
: var1etl¥] .oti substrates can be usgg in €. magnetic
by sputtering chromium in the presence of “nitrogen or nitrogen contalnlr%

cOMposvoisiongr saediayeﬂéﬂﬁi@e Skedtdyer 10% istdystedtovés generally
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106-asa1_1@bsm;ﬁayen i0cibdenyfbe '&E@Sﬁpie,fiﬂiigf@rmpmiatkﬂg@glass, Si,

variets GP el var PR DR B Hotmal 5 PEAkiding [Ndia APPhire,

descripgediergivahhsisepatideSicgeetatly sioirapteom nanaadbetisubstrates

lnéater.iea‘l'e lﬂ%‘vt&)llr? rtT(])a% r(i)%lg golgiweed in the art and are all within the scope
of the description herein.

The underlayers of the magnetic recording media described
herein are fabricated by reactively sputtering chromium in the
presence of nitrogen or nitrogen containing compounds to form a

15 CrN film. Sputtering is used in the formation of thin films in
construction of magnetic recording media and is a well known
technique in the art. Preferably, the chromium sputtering is
performed in a N> atmosphere. The CrN film may also be fabricated
by reactively sputtering chromium in a NH3z atmosphere. The CrN

20 film may be sputter deposited in other Nitrogen containing
atmospheres. The CrN film may also be sputter deposited from a
CrN target with or without the presence of nitrogen.

The crystal structure and the texture of the underlayer are
generally important parameters for the optimal functioning of the

25 magnetic recording media. A variety of crystal structures and
textures of the underlayer may be amenable in the magnetic
recording media described herein. The crystal structure of the CrN
film of the underlayer is, preferably, a B1 phase structure. Fig. Sa

is a schematic diagram of a crystallographic cubic lattice structure



substrate can include, for example, high temperature glass, Si, ceramic

glass, amorphous glass, NiP plated AlMg, sapphire, quartz, canasite, and
SiC. Other suitable materials for substrates 10 are known to those skilled in
the art and are all within the scope of the description herein. The underlayers
of the magnetic recording media describeg_ herein are fabricated by

reactively sputtering chromium in the presence of nitrogen or nitrogen
contaiming Edmpbasdswitfomnlatifec pafivmedputtdriiag.is Tbedspuiieered CrN
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parameter outside of this range are also within the scope of this
invention.
The underlayer formed by chromium sputtering, preferably,
attains a perpendicular (200) texture during the growth of the CrN
15 thin film. This texture is preferable for a magnetic layer with an
Llo phase crystal structure. The CrN film, preferably has a
distribution angle of less than about 6°. More preferably, the CrN
film has a distribution angle of about 4.5°. The thickness of the
CrN film in the recording media described herein can be between
20 about 1 nm and about 50 nm. Preferably, the thickness of the CrN
film is between about 10 nm and about 20 nm.
The CrN film underlayer shows thermal resistance. Thermal
resistance can be measured, for example, by DELCOM 717
conductance Monitor obtained from Delcom Instruments, Inc.
25 Prescott, WI. The CrN film underlayer can act as an insulator. In
heat assisted magnetic recording (HAMR), thermal resistor layer is
an important component of the medium structure. The CrN film

can be used as the thermal resistor of HAMR media. Preferably,



film described herein, preferably, has a B 1 crystal structure. The lattice
parameter of the CrN film is, preferably, close to the lattice parameter of the
magnetic layer used in the recording media. 5 When the lattice parameters of
the underlayer and the magnetic layer are closely matched, a better texture
transfer can occur between the underlayey_and the magnetic layer. In one
exemplary embodiment, the lattice parameter of the CrN film is about 0.414
nm. ViileeS¥ thierCantfilaslattice patatostengrdferabiyd dothatyl eneaygd by
more Eﬁ%na%%(‘),ut 5% f{%nt% etﬁitin"s%'Hfm\é%' es ngr (;he lattice parameter outside

. (] €en S IO. .
of this range are ‘210 Within the scope 0 thid invention. The underlayer

formed by citbmiunagpatieritayqreédrably, rattainkmgpenpehdictdar (2@dhide a
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Has alaligitbhutinnlangle pétesnttianlabout 60. Mrrfenrederabiinddmteni sfilnthe
has a distribq[tion an%I . of about 4.50. The thf'ickn ss of the CrN film in the

recor&fﬁ%g%%&?arggg D& sTeii ChR B BeIWERIT20 about 1 nm and about
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about 20 nm. The CrN film underlayer shqws thermal resistance. Thermal
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](p‘ AM%?%%&Q is‘rflorqﬁﬂ?]e ‘¢.. Magnetic layers with al.1o phase crystal

structure thus contain lattice parameters “a” and “c”. Suitable
magnetic layers can include, for example, FePt, CoPt and FePd. A
FePt magnetic layer, for example, has a lattice parameter “a” of
about 0.385nm and parameter “c” of about 0.371nm. Similarly,

15 CoPt has a lattice parameter “a” of about 0.380nm and parameter
“c” of about 0.370nm and FePd has a lattice parameter “a” of about
0.385nm and “c” of about 0.372nm. Values of the lattice
parameter for the L1o phase magnetic layer, preferably, do not vary
by more than about 5% from these values. Values for the lattice

20 parameter outside of these range are also within the scope of this
invention.

An overcoat layer may be provided over the magnetic layer
as shown in Fig. 1-4. The overcoat layer provides a mechanical
wear layer and can be between about 2.5nm and about 30 nm.

25 The overcoat layer is generally an inert layer and does not affect
the function of the magnetic recording media. The overcoat layer
is preferably carbon based.

The recording media described herein may optionally

include a seedlayer. The presence of the seedlayer is not



an important component of the medium structure. The CrN film can be used
as the thermal resistor of HAMR media. Preferably, -7- the CrN film acts as

an insulator and the conductivity measured by the above mentioned
instrument is zero. The magnetic layer of the recording media can include a
variety of components. The magnetic recggding media may be 5 longitudinal
or perpendicular. In preferred embodiments, the magnetic recording media is
perpendimaanryhe ntgnetic Isgendesenbbddisneint prefoply comainsea Libe
phase.crystal structur, 5b i schemat diagram of a_crystall raphic
Iattlcgf str}L/JS:E:%ure |r$LIofT)ﬁ%§e gf%t]tnc% 18 par%lmetgrs o}’ an é%r/l ?[91 %
Magne&ed@yﬁw witiney leq:)hdeemlqétab@twmi:mre ﬂhlﬂS cmmtzanrlataceand the

paramet a andal' ", Suitaple magnefic layers.can include, for example
FePtle:n angerf ASFept %agne?eﬁfaye%r{ fo%rh elxampe %Jéalaﬂlc atible
paranveitt "ahof @bNutté:386mm and parymﬂatens‘t«:hotab@ut ORéferably, the
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rangezase g  nwthin the scope of this invention. An overcoat Iayer may be

lo(r)ovided ovel;lthoe Irpe?‘ggggclg%/r%rents as shown, for example, in Fig. 3, a
seedlayer may be formed between the underlayer and the magnetic
layer. In alternative embodiments, as shown, for example, in Fig. 4,
the magnetic recording medium can include two seedlayers. As
described above, one seedlayer can be disposed between the

15 substrate and the underlayer and the second seedlayer is placed
between the underlayer and the magnetic layer. Both the
seedlayers can be the same. Alternatively, the seedlayers can be
different. In preferred embodiments, the seedlayers are MgO thin
film layers.

20 A method for producing magnetic recording media is also
contemplated in this description. The method for producing
magnetic recording media includes sputter depositing chromium in
the presence of nitrogen or nitrogen containing compounds onto a
substrate to form a CrN film underlayer. The method further

25 includes forming a magnetic layer, preferably a L1o phase magnetic
layer, over the CrN underlayer. An overcoat layer may be formed
over the magnetic layer.

In some embodiments, the method may include forming a

seedlayer between the substrate and the CrN film. The seedlayer is



as shown in Fig. 1-4. The overcoat layer provides a mechanical wear layer
and can be between about 2.5nm and about 30 nm. 25 The overcoat layer is
generally an inert layer and does not affect the function of the magnetic
recording media. The overcoat layer is preferably carbon based. The
recording media described herein may opgonally include a seedlayer. The
presence of the seedlayer is not -8- necessary but in some embodiments

may eptedecebiye fdunatidning ebtivdar cdegiog)tineglidgQ shton thd-igubsérate
seedlayer. may.be formed between the supstraje ang?h e .underlayer. The
el e e P bR i i gpod
crystaimstyuctuwcbadRreferabingthe seatlayer ibetiviegd |dher BalNisfputtend the
deposit%d og&) tl"l% SlfIbStIZflflee. 'I'shee ae%lfelylesr pr?f?é?‘al ha;(;) a HS%QO)PtexturS tter
similaf to5the CrfHifm: The seeoﬁaye generaIR/ hias A thickness of [&5s IRan
aboutde posifiit gnhao teyCeiayedimr ntspast sttowe rdrfdxkampler itoFgridiiag the
seedlag;ger mﬁ/ ge formed between the underlayer and the magnetic layer. In
alternative embodhients, as shown, for example, in Fig. 4, the magnetic
recording médiurthean ah@tdetive sesidaiiensnAs, dhscribethabioneapnaclude

seedlayer can be disposed betw the 15 substrate and the underlayer an
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layer. Baibtihaeserdlayeruertebeyhe sameoAliereativiely:thaaesegayaral the
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1 magnetic layer. Both of the seedlayers may be sputter deposited
MgO films. Alternatively, one of the seedlayers can be another

compatible thin film.

EXAMPLE

15 A high temperature glass and Si substrate was used to
produce a magnetic recording medium. A CrN film was fabricated
onto the substrate by reactively sputtering Cr in a N atmosphere.
The sputtering was conducted in a Cirulus M-12 sputtering
chamber manufactured by Oerlikon, Liechtenstein. A sputtering

20 production assembly line includes a series of chambers through
which the substrate passes unidirectionally with controlled
parameters. Sputtering was performed at room temperature at a
pressure of about 5 mTorr with pure nitrogen gas. A FePt Llo
phase magnetic layer was grown over the CrN film. An overcoat

25 was placed over the magnetic layer.

Fig. 6 shows an X-ray Diffraction (XRD) scan at different Psi
tilt angles. The scan shows that reactive sputtering of Cr in Np
forms a CrN film (not Cr or CraN). The CrN film has a B1 phase
crystal structure. As shown in the XRD scan of Fig. 7, the FePt film



different. In preferred embodiments, the seedlayers are MgO thin film layers.
20 A method for producing magnetic recording media is also contemplated in
this description. The method for producing magnetic recording media

includes sputter depositing chromium in the presence of nitrogen or nitrogen
containing compounds onto a substrate tpform a CrN film underlayer. The
method further 25 includes forming a magnetic layer, preferably a Llo phase
magngtiewiayem otep thed Ch quErIa@len Aasverbeaitieyetincaypbefondisdilar
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be ansthactcampatiblarthimfifaent of parts to the full extent indicated by
10 the broad general meaning of the terms in which the appended

claims are expressed.



EXAMPLE 15 A high temperature glass and Si substrate was used to
produce a magnetic recording medium. A CrN film was fabricated onto the
substrate by reactively sputtering Cr in a N2 atmosphere. The sputtering was
conducted in a Cirulus M- 12 sputtering chamber manufactured by Oerlikon,
Liechtenstein. A sputtering 20 productiongssembly line includes a series of
chambers through which the substrate passes unidirectionally with controlled
paran¥idrsT $EUEtbARNIWEX ISerformed at room temperature at a pressure of
about 5 mTorr with pure nitrogen gas. A FePt Llo phase magnetic layer was
grown over the CrN film. An overcoat 25 was placed over the magnetic layer.
Fig. 6 showsfamXgaytiifireactiothi (¢R D¢ doam atatfferesinisi tilt angles. The
scan shows that eatctive sputtering of Cr in N2 forms a CrN film (not Cr or

Cr2N). The GrRtnH ﬁ%%ea B 1 phase crystal structure. As shown in the XRD

scan of Fig. @nthenldefPl=iler -dOsgrowimgratGpy Nf fitenCalddilm has inherited
the perpendicular texture. The XRD rocking curve of Fig. 8 shows that the
CrN film has?ar?gﬁﬂfelﬁéﬁ}’t%ﬁon angle of about 4.5. It is to be understood
that even though numerous 5 characteristics and advantages of various

aspects have peen set forth in the foregoing description, together with details
el sy R R e R Gt R e
chandfesiey be gadeér delpdsaspngadlboininatterstfe presence of

nitrogen or nitrogen containing compounds.

3. The recording medium of claim 1 wherein the CrN film has

a B1 phase crystal structure.

4. The recording medium of claim 1 wherein the CrN film has

a (200) texture.

5. The recording medium of claim 1 wherein the thickness of

the underlayer is less than about 50 nm.

6. The recording medium of claim 1 wherein the CrN layer has

a texture distribution angle of less than about 5e.

7. The recording medium of claim 1 wherein the magnetic

layer is a L1o phase magnetic layer.

8. The recording medium of claim 1 wherein the magnetic

layer has a (001) texture.



structure and arrangement of parts to the full extent indicated by 10 the broad
general meaning of the terms in which the appended claims are expressed.
-11- WHAT IS CLAIMED IS: 1. A magnetic recording medium comprising: a
substrate; an underlayer comprising a CrN film; and a magnetic layer. 2. The
recording medium of claim 1 wherein the.GiN film is formed by sputter
depositing chromium in the presence of nitrogen or nitrogen containing
comp8unds. Bhd reqerdidggneddiomalf diaim 1 wheestinheh € dgmdizs a
B1 p?gserc(%stal gtrggtgreepﬁ. The recording medium of claim 1 wherein the
CrN filnt has alln(B ]OS) texture. 5. The recording medium of claim 1 wherein the
thickness of the underlayer is less than about 50 nm. 6. The recording

mediup of i Lwherein e criliayer fias, 2 fexiure distbution angle of
less thari about 5. 7~ THe 1ecor ing medium Ofclaiin T Wherein the %agnetic
layer iapelr comipasses@ipietic layer. 8. The recording medium of claim 1
wherein the magnetic layer has a (001) texture. -12-

11. The recording medium of claim 1 wherein the substrate is

glass, silicon, or an aluminum alloy coated with NiP.

12. The recording medium of claim 1 further comprising a first

seedlayer.

13. The recording medium of claim 12 wherein the seedlayer is

between the substrate and the CrN underlayer.

14. The recording medium of claim 12 wherein the seedlayer is

between the CrN underlayer and the magnetic layer.

15. The recording medium of claim 12 further comprising a
second seedlayer, wherein the first seedlayer is between the
substrate and the CrN underlayer and the second seedlayer is

between the CrN underlayer and the magnetic layer.

16. The recording medium of claim 12 wherein the seedlayer is

MgO.

17. The recording medium of claim 12 wherein the thickness of

the seedlayer is less than about 5 nm.



9. The recording medium of claim 1 wherein the magnetic layer comprises
FePt. 10. The recording medium of claim 1 wherein the magnetic layer
comprises CoPt. 11. The recording medium of claim 1 wherein the substrate
is glass, silicon, or an aluminum alloy coated with NiP. 12. The recording
medium of claim 1 further comprising a firgj_seedlayer. 13. The recording
medium of claim 12 wherein the seedlayer is between the substrate and the
CrN ub8erlayArmiethiit o€ gowtineimgdium agektin tewhdirinitiedsendlayer
is be%erzﬁnrthselanr,N underlayer and the magnetic layer. 15. The recording
medium of claima2 further comprising a second seedlayer, wherein the first
seedlayer is Sptwesniigeclsubistrate and e Gddamce ddyet gk thesecond

seedlayer is between the CrN underlayer and the magnetic layey. 16. Th
recording meciim o HOR 13 WG R CLAER g8 Spsiate fo
recording medium dbctaimrl 2 nierkigdhethicknesa @h tGelddddinyerfiviass
than about 5 nm. -]5'5}5,8. A method of producing a magnetic recording

ng:

medium comprisi pﬁﬁ@%%tg chromium in the presence of nitrogen or a
nitrogen confaifitigh gamnpeigitoitdey stibsicatelio underlayer.

19. The method of claim 18 wherein a seedlayer is formed on

top of the substrate prior to chromium sputtering.

20. The method of claim 18 further comprising forming a
seedlayer over the CrN underlayer prior to forming a magnetic

layer.

21. The method of claim 18 further comprising forming a first
seedlayer on top of the substrate prior to chromium sputtering
and forming a second seedlayer over the CrN underlayer prior to

forming a magnetic layer.

22. The method of claim 18 wherein the CrN film has B1 phase

crystal structure and a (200) perpendicular texture.

23. The method of claim 18 wherein the magnetic layer is a L1o

phase magnetic layer.

24. A heat assisted magnetic recording medium comprising;:
a substrate;
a thermal resistor underlayer comprising a CrN film; and

a L1o magnetic layer .



form an underlayer comprising a CrN film or from a CrN target; forming a
magnetic layer over the underlayer. 19. The method of claim 18 wherein a
seedlayer is formed on top of the substrate prior to chromium sputtering. 20.
The method of claim 18 further comprising forming a seedlayer over the CrN
underlayer prior to forming a magnetic laygr. 21. The method of claim 18
further comprising forming a first seedlayer on top of the substrate prior to
chromium sputtering and forming a second seedlayer over the CrN
underlayer formln agnetic layer, 22. The method ai

whereistne L6 erhas By SRR e A8 e BEARYSR S1URik? 24
perpewrﬂleudanteblw@rma‘ilﬁmesﬁeﬂmdcbbgrlamﬁﬂewmthaglalgmﬂayer

isal I 0 (P c Ia 24. A heat as |st,<[ad ma net&: re{:ordl
e Sll l'i/ %l CI’IC E‘
medlum comprlsmg A subs erma re5|s or erlayerc rlsmg a

CrN fitanaachiag doonpagimedic. Iayer. -14- 25. The heat assisted magnetlc
recording medium of claim 24 wherein the CrN film is formed by sputter
depositing chromium onto the substrate in the presence of nitrogen and
nitrogen containing compounds.





