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DESCRIPTION 

 

TITLE OF INVENTION 

 

SPUTTERING TARGET FOR MAGNETIC RECORDING MEDIA 5 

 

TECHNICAL FIELD 

[0001] 

 The present invention relates to a sputtering targ et for 

magnetic recording media, and in particular, to a s puttering target 10 

that contains metallic Co, metallic Pt, and an oxid e. 

 

BACKGROUND ART 

[0002] 

 In a magnetic disk for a hard disk drive, informat ion signals 15 

are recorded in fine bits of a magnetic recording m edium.  In order 

to further improve the recording density of the mag netic recording 

medium, it is necessary to increase the ratio of si gnal to noise, 

which is an index of the information quality, while  reducing the 

size of the bit holding one piece of recording info rmation.  In order 20 

to increase the ratio of signal to noise, it is ess ential to increase 

the signal or reduce the noise. 

[0003] 

 At present, a magnetic thin film having a granular  structure 

of a CoPt-based alloy-oxide is utilized as a magnet ic recording 25 
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medium that serve to record information signals (se e, for example, 

Non-Patent Literature 1).  The granular structure i s composed of 

columnar CoPt-based alloy crystal grains and crysta l grain 

boundaries formed from an oxide that surrounds the columnar 

CoPt-based alloy crystal grains. 5 

[0004] 

 When the recording density of such a magnetic reco rding medium 

is increased, it is necessary to smoothen transitio nal regions 

between recording bits to reduce noise.  In order t o smoothen the 

transitional regions between the recording bits, it  is essential 10 

to micronize the CoPt-based alloy crystal grains co ntained in the 

magnetic thin film. 

[0005] 

 As the magnetic crystal grains become finer, the i ntensity 

of the recording signal that one magnetic crystal g rain can hold 15 

becomes smaller.  In order to achieve both the micr onization of the 

magnetic crystal grains and the intensity of the re cording signal, 

it is necessary to reduce the distance between the centers of the 

crystal grains. 

[0006] 20 

 On the other hand, the progress of micronization o f the 

CoPt-based alloy crystal grains in a magnetic recor ding medium has 

sometimes resulted in occurrence of the so-called t hermal 

fluctuation phenomenon, in which the superparamagne tic phenomenon 

impairs the thermal stability of recorded signals a nd leads to loss 25 
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of the recorded signals.  This thermal fluctuation phenomenon has 

contributed a major obstacle to increasing the reco rding density 

of magnetic disks. 

[0007] 

 In order to surmount this obstacle, the magnetic e nergy of 5 

respective CoPt-based alloy crystal grains needs to  be increased 

such that the magnetic energy exceeds the thermal e nergy.  The 

magnetic energy of respective CoPt-based alloy crys tal grains is 

obtained by v × K u, which is a product of the volume v of the CoPt-ba sed 

alloy crystal grains and the magnetocrystalline ani sotropy constant 10 

Ku.  Therefore, the magnetocrystalline anisotropy con stant K u of 

the CoPt-based alloy crystal grains needs to be inc reased in order 

to increase the magnetic energy of the CoPt-based a lloy crystal 

grains (see, for example, Non-Patent Literature 2).  

[0008] 15 

 In addition, in order to grow the CoPt-based alloy  crystal 

grains having large K u in a columnar shape, phase separation between 

the CoPt-based alloy crystal grains and grain bound ary material 

must be achieved.  If the phase separation between the CoPt-based 

alloy crystal grains and the grain boundary materia l is insufficient 20 

to increase the grain interaction between the CoPt- based alloy 

crystal grains, the magnetic thin film having the g ranular structure 

of the CoPt-based alloy-oxide has had reduced coerc ive force Hc.  

As a result, the thermal stability is impaired, and  the thermal 

fluctuation phenomenon may occur with ease.  Thus, it is important 25 
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to reduce the grain interaction between the CoPt-ba sed alloy crystal 

grains. 

[0009] 

 The micronization of the magnetic crystal grains a nd the 

reduction of the distance between the centers of th e magnetic crystal 5 

grains may be achieved by micronizing the crystal g rains in the 

Ru underlayer (underlayer provided for orientation control of the 

magnetic recording medium). 

[0010] 

 However, it is difficult to micronize crystal grai ns in the 10 

Ru underlayer while maintaining the crystal orienta tion (see, for 

example, Non-Patent Literature 3).  Therefore, the size of the 

crystal grains in the Ru underlayer of the current magnetic recording 

medium is almost the same as that when the longitud inal magnetic 

recording media are switched to the perpendicular m agnetic recording 15 

media, and is about 7 to 8 nm. 

[0011] 

 From the viewpoint of improving the magnetic recor ding layer 

instead of the Ru underlayer, an investigation has been made to 

advance the micronization of magnetic crystal grain s.  Specifically, 20 

an investigation was made to increase the addition amount of the 

oxide in the CoPt-based alloy-oxide magnetic thin f ilm to decrease 

the volume ratio of the magnetic crystal grains to micronize the 

magnetic crystal grains (see, for example, Non-Pate nt Literature 

4).  This technique achieved the micronization of t he magnetic 25 
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crystal grains, but has not been able to reduce the  distance between 

the centers of the magnetic crystal grains because the width of 

the crystal grain boundary increases due to an incr ease in the addition 

amount of the oxide. 

[0012] 5 

 In addition, an investigation was made to add a se cond oxide 

in addition to the single oxide used in the convent ional CoPt-based 

alloy-oxide magnetic thin film (see, for example, N on-Patent 

Literature 5).  However, when a plurality of oxide materials is added, 

there is no clear guideline for selecting the mater ials, and even 10 

today, the investigation for searching oxides used as grain boundary 

materials for the CoPt-based alloy crystal grains i s being continued. 
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ON MAGNETICS, Nov. 2008, VOL.44, NO.11, p.3492-3495  

 

SUMMARY OF INVENTION 

Technical Problem 

[0014] 5 

 The present invention has been made under such cir cumstances, 

and an object of the present invention is to provid e a sputtering 

target for magnetic recording media capable of prod ucing a magnetic 

thin film in which the magnetic crystal grains are micronized and 

the distance between the centers of the magnetic cr ystal grains 10 

is reduced while good magnetic properties are maint ained. 

 

Solution to Problem 

[0015] 

 The inventor of the present invention has diligent ly carried 15 

out studies to solve the above-mentioned problems.  As a result, 

the inventor has found that, in order to realize th e micronization 

of magnetic crystal grains in a magnetic thin film and the reduction 

of the distance between the centers of the magnetic  crystal grains, 

it is effective to make a sputtering target for mag netic recording 20 

media contain oxides having a low melting point and  a high melting 

point (specifically, make the sputtering target con tain B 2O3 having 

a melting point as low as 450 °C and a high-melting-point oxide having 

a melting point higher than the melting point of th e CoPt alloy 

(about 1450 °C)). 25 
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[0016] 

 The present invention has been made on the basis o f this new 

findings. 

[0017] 

 Namely, a first aspect of a sputtering target for magnetic 5 

recording media according to the present invention is a sputtering 

target for magnetic recording media comprising meta llic Pt and an 

oxide, with the balance being metallic Co and inevi table impurities, 

wherein the metallic Co is contained in a range of 70 at% or more 

and 90 at% or less and the metallic Pt is contained  in a range of 10 

10 at% or more and 30 at% or less relative to a tot al of metallic 

components in the sputtering target for magnetic re cording media, 

the oxide is contained in a range of 26 vol% or mor e and 40 vol% 

or less relative to a total volume of the sputterin g target for 

magnetic recording media, and the oxide is composed  of B 2O3 and one 15 

or more high-melting-point oxides having a melting point of 1470 °C 

or higher and 2800 °C or lower. 

[0018] 

 A second aspect of a sputtering target for magneti c recording 

media according to the present invention is a sputt ering target 20 

for magnetic recording media comprising metallic Pt , metallic Cr, 

and an oxide, with the balance being metallic Co an d inevitable 

impurities, wherein the metallic Co is contained in  a range of 70 

at% or more and less than 90 at%, the metallic Pt i s contained in 

a range of 10 at% or more and less than 30 at%, and  the metallic 25 
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Cr is contained in a range of more than 0 at% and 1 0 at% or less, 

relative to a total of metallic components in the s puttering target 

for magnetic recording media, the oxide is containe d in a range 

of 26 vol% or more and 40 vol% or less relative to a total volume 

of the sputtering target for magnetic recording med ia, and the oxide 5 

is composed of B 2O3 and one or more high-melting-point oxides having 

a melting point of 1470 °C or higher and 2800 °C or lower. 

[0019] 

 It is preferable that a volume ratio of B 2O3 relative to a 

total of the one or more high-melting-point oxides is 0.5 or more 10 

and 4 or less. 

[0020] 

 The one or more high-melting-point oxides may be s elected from 

the group consisting of TiO 2, SiO 2, Ta 2O5, Cr 2O3, Al 2O3, and ZrO 2. 

[0021] 15 

 It is preferable that the one or more high-melting -point oxides 

are TiO 2. 

 

Advantageous Effects of Invention 

[0022] 20 

 The present invention can provide a sputtering tar get for 

magnetic recording media capable of producing a mag netic thin film 

in which the magnetic crystal grains are micronized  and the distance 

between the centers of the magnetic crystal grains is reduced while 

good magnetic properties are maintained. 25 
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BRIEF DESCRIPTION OF DRAWINGS 

[0023] 

 FIG. 1 includes schematic diagrams showing a growt h process 

when a granular medium is formed by sputtering usin g the sputtering 5 

target according to first embodiment of the present  invention.  FIG. 

1(A) is a schematic diagram showing an initial stag e of growth of 

the granular medium (granular medium 10), and FIG. 1(B) is a schematic 

diagram showing an advanced stage of growth of the granular medium 

(granular medium 20). 10 

 FIG. 2 includes schematic diagrams showing a growt h process 

when a granular medium is formed by sputtering usin g a sputtering 

target that uses only B 2O3 as the oxide component.  FIG. 2(A) is 

a schematic diagram showing an initial stage of gro wth of the granular 

medium (granular medium 30), and FIG. 2(B) is a sch ematic diagram 15 

showing an advanced stage of growth of the granular  medium (granular 

medium 40). 

 FIG. 3 is a graph showing examples of the granular  medium 

magnetization curve of the samples for determining magnetic 

properties of Examples 1, 4 to 6, and Comparative e xample 1. 20 

 FIG. 4 is a graph showing the measured results of X-ray 

diffractometry in the in-plane direction (plane dir ection 

perpendicular to the height direction of the column ar CoPt alloy 

crystal grains) of the sample for determining magne tic properties 

of Examples 1, 4 to 6, and Comparative example 1. 25 
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 FIG. 5 includes plain TEM micrographs obtained by observing 

a sample for observing texture with a transmission electron 

microscope (TEM), showing (A) Example 1, (B) Exampl e 4, and (C) 

Comparative Example 1. 

 FIG. 6 is a cross-section TEM micrograph obtained by observing 5 

a sample for observing texture of Example 4 with a transmission 

electron microscope (TEM). 

 

DESCRIPTION OF EMBODIMENTS 

[0024] 10 

(1) First embodiment 

 A sputtering target for magnetic recording media a ccording 

to a first embodiment of the present invention cont ains metallic 

Pt and an oxide, with the balance being metallic Co  and inevitable 

impurities, and is characterized in that the metall ic Co is contained 15 

in a range of 70 at% or more and 90 at% or less and  the metallic 

Pt is contained in a range of 10 at% or more and 30  at% or less 

relative to a total of metallic components in the s puttering target 

for magnetic recording media, the oxide is containe d in a range 

of 26 vol% or more and 40 vol% or less relative to a total volume 20 

of the sputtering target for magnetic recording med ia, and the oxide 

is composed of B 2O3 and one or more high-melting-point oxides having 

a melting point of 1470 °C or higher and 2800 °C or lower. 

[0025] 

 In the present description, a sputtering target fo r magnetic 25 
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recording media may be referred to simply as a sput tering target 

or a target.   In the present description, metallic  Co may be simply 

described as Co, metallic Pt may be simply describe d as Pt, and 

metallic Cr may be simply described as Cr. 

[0026] 5 

(1-1) Component of Sputtering Target 

 A sputtering target for magnetic recording media a ccording 

to this first embodiment contains Co and Pt as meta l components, 

and does not contain other metals except for inevit able impurities. 

[0027] 10 

 Metallic Co and metallic Pt are components of magn etic crystal 

grains (fine magnet) in the granular structure of t he magnetic thin 

film formed by sputtering. 

[0028] 

 Co is a ferromagnetic metal element and plays a ce ntral role 15 

in the formation of the magnetic crystal grains (fi ne magnet) in 

the granular structure of the magnetic thin film.  In order to 

increase the magnetocrystalline anisotropy constant  K u of the CoPt 

alloy crystal grains (magnetic crystal grains) in t he magnetic thin 

film obtained by sputtering and to maintain the mag netism of the 20 

CoPt alloy crystal grains (magnetic crystal grains)  in the obtained 

magnetic thin film, the content percentage of Co in  the sputtering 

target according to this first embodiment is 70 at%  or more and 

90 at% or less relative to the total metallic compo nents (the total 

of Co and Pt). 25 
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[0029] 

 Platinum, when alloying with Co in a predetermined  composition 

range, has the function of reducing the magnetic mo ment of the alloy 

and thus has a role of adjusting the magnetic stren gth of the magnetic 

crystal grains.  In order to increase the magnetocr ystalline 5 

anisotropy constant K u of the CoPt alloy crystal grains (magnetic 

crystal grains) in the magnetic thin film obtained by sputtering 

and to adjust the magnetism of the CoPt alloy grain s (magnetic crystal 

grains) in the obtained magnetic thin film, the con tent percentage 

of Pt in the sputtering target according to this fi rst embodiment 10 

is 10 at% or more and 30 at% or less relative to th e total metallic 

components (the total of Co and Pt). 

[0030] 

 The oxide components of the sputtering target acco rding to 

this first embodiment are composed of B 2O3 and one or more 15 

high-melting-point oxides having a melting point of  1470 °C or higher 

and 2800 °C or lower (hereinafter, sometimes simply referred to as 

high-melting-point oxide).  The oxide component ser ves as a 

non-magnetic matrix that separates the magnetic cry stal grains (fine 

magnet) from each other in the granular structure o f the magnetic 20 

thin film. 

[0031] 

 FIG. 1 includes schematic diagrams showing a growt h process 

when a granular medium (hereinafter, a magnetic thi n film may be 

referred to as a granular medium) is formed by sput tering using 25 
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the sputtering target according to this first embod iment.  FIG. 1(A) 

is a schematic diagram showing an initial stage of growth of the 

granular medium (granular medium 10), and FIG. 1(B)  is a schematic 

diagram showing an advanced stage of growth of the granular medium 

(granular medium 20). 5 

[0032] 

 The melting point of the high-melting-point oxide used in the 

sputtering target according to this first embodimen t is 1470 °C or 

higher and 2800 °C or lower, which is higher than the melting point 

of the CoPt alloy serving as the magnetic crystal g rains.  Therefore, 10 

in the film formation process by sputtering using t he sputtering 

target according to this first embodiment, the high -melting-point 

oxide 14 is deposited on the projected portions of the Ru underlayer 

12, which are points where the CoPt alloy is likely  to be deposited, 

prior to the deposition of the CoPt alloy.  Therefo re, the crystal 15 

of the CoPt alloy is grown in a form divided by the  deposited 

high-melting-point oxide 14 as schematically illust rated in FIGS. 

1(A) and 1(B), whereby grain growth of the CoPt all oy crystal grains 

(magnetic crystal grains) 16 in the in-plane direct ion (in the plane 

direction perpendicular to the height direction of the columnar 20 

CoPt alloy crystal grains 16) is suppressed.  There fore, the CoPt 

alloy crystal grains 16 grow into the CoPt alloy cr ystal grains 

22 in a columnar shape, and are micronized in the i n-plane directions. 

[0033] 

 Among the oxide components, the oxide component wh ich is not 25 
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a high-melting-point oxide is B 2O3 (indicated by reference numeral 

18 in FIGS 1 and 2), and B 2O3 has a low melting point of 450 °C.  Therefore, 

in the sputtering-based film formation process, the  deposition time 

of B 2O3 is delayed, and B 2O3 is present in a liquid state between 

the columnar CoPt alloy crystal grains during the c olumnar crystal 5 

growth of the CoPt alloy crystal grains (during the  crystal growth 

of the CoPt alloy crystal grains 16 to the CoPt all oy crystal grains 

22).  Therefore, B 2O3 is finally deposited so as to form a crystal 

grain boundary which separates the CoPt alloy cryst al grains 22 

grown in a columnar shape, and serves as a non-magn etic matrix which 10 

separates the magnetic crystal grains (fine magnets ) in the granular 

structure of the magnetic thin film. 

[0034] 

 FIG. 2 includes schematic diagrams showing a growt h process 

when a granular medium is formed by sputtering usin g the sputtering 15 

target that uses only B 2O3 as the oxide component.  FIG. 2(A) is 

a schematic diagram showing an initial stage of gro wth of the granular 

medium (granular medium 30), and FIG. 2(B) is a sch ematic diagram 

showing an advanced stage of growth of the granular  medium (granular 

medium 40). 20 

[0035] 

 When sputtering is performed using a sputtering ta rget that 

uses only B 2O3 as the oxide component to form a granular medium, 

since the melting point of B 2O3, which is the oxide component, is 

as low as 450 °C, the CoPt alloy having a melting point of about 1 450 °C 25 
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is first deposited on the projected portions of the  Ru underlayer 

12.  Therefore, one CoPt alloy crystal grain 32 is deposited on one 

projected portion of the Ru underlayer 12, and the deposited CoPt 

alloy crystal grains 32 (see FIG. 2(A)) grow like t he CoPt alloy 

crystal grains 42 (see FIG. 2(B)), so that the gran ular medium further 5 

grows. 

[0036] 

 When sputtering is performed using a sputtering ta rget that 

uses only B 2O3 as the oxide component to form a granular medium, 

one CoPt alloy crystal grain 32 is deposited and gr own on one projected 10 

portion of the Ru underlayer 12.  Therefore, it is difficult to 

micronize the CoPt alloy crystal grains 42 in the i n-plane direction 

beyond the distribution of the projected portions o f the Ru underlayer 

12. 

[0037] 15 

 In FIG .2(B), reference numeral 18A denotes B 2O3 which has 

been deposited to become a solid, and reference num eral 18B denotes 

liquid-state B 2O3. 

[0038] 

 The upper limit value of the melting point of the 20 

high-melting-point oxide used in the sputtering tar get according 

to this first embodiment is 2800 °C.  A magnetic thin film produced 

using a sputtering target (Comparative Example 10 i ndicated in the 

table 1) for magnetic recording media that used MgO  having a melting 

point (2852 °C) exceeding 2800 °C as the oxide component had no good 25 



 

 16 

magnetic properties, although the reason was unknow n.  Therefore, 

the upper limit value of the melting point of the h igh-melting-point 

oxide used in the sputtering target according to th is first embodiment 

was defined to 2800 °C. 

[0039] 5 

 In the sputtering target according to this first e mbodiment, 

the total content percentage of the metal component s and the total 

content percentage of the oxide components relative  to the entire 

sputtering target are determined on the basis of th e component 

composition of the target magnetic thin film, and a re not particularly 10 

limited.  However, the total content percentage of the metal 

components relative to the entire sputtering target  may be, for 

example, 88 mol% or more and 94 mol% or less, and t he total content 

percentage of the oxide component relative to the e ntire sputtering 

target may be, for example, 6 mol% or more and 12 m ol% or less. 15 

[0040] 

 As described above, in the granular structure of t he magnetic 

thin film, the oxide components serve as a non-magn etic matrix that 

separates the magnetic crystal grains (fine magnets ) from each other.  

Therefore, it is preferable to increase the content  of the oxides 20 

in the magnetic thin film because the magnetic crys tal grains can 

be reliably and easily separated and the magnetic c rystal grains 

can be easily made independent of each other.  From  this point of 

view, the content of the oxides contained in the sp uttering target 

according to this first embodiment is preferably 26  vol% or more, 25 
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more preferably 28 vol% or more, and further prefer ably 29 vol% 

or more. 

[0041] 

 However, if the content of the oxides in the magne tic thin 

film becomes too large, the oxides are mixed into t he CoPt alloy 5 

crystal grains (magnetic crystal grains) and advers ely affect the 

crystallinity of the CoPt alloy crystal grains (mag netic crystal 

grains).  As a result, the proportion of structures  other than the 

hcp in the CoPt alloy crystal grains (magnetic crys tal grains) may 

increase.  This also reduces the number of the magn etic crystal grains 10 

per unit area in the magnetic thin film, and thus m akes it difficult 

to increase the recording density.  From these poin ts of view, the 

content of the oxides contained in the sputtering t arget according 

to this first embodiment is preferably 40 vol% or l ess, more preferably 

35 vol% or less, and further preferably 31 vol% or less. 15 

[0042] 

 The content of the oxides contained in the sputter ing target 

according to this first embodiment relative to the entire sputtering 

target is preferably 26 vol% or more and 40 vol% or  less, more 

preferably 28 vol% or more and 35 vol% or less, and  further preferably 20 

29 vol% or more and 31 vol% or less. 

[0043] 

 As described above, the oxide components contained  in the 

sputtering target according to this first embodimen t are composed 

of B 2O3 and one or more high-melting-point oxides having a  melting 25 
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point of 1470 °C or higher and 2800 °C or lower.  The volume ratio 

of B 2O3 relative to the total of the one or more high-melt ing-point 

oxides is preferably 0.5 or more and 4.0 or less, m ore preferably 

0.7 or more and 3.5 or less, and further preferably  0.8 or more 

and 3.0 or less from the viewpoint of depositing th e 5 

high-melting-point oxide on the projected portions of the Ru 

underlayer by an appropriate amount prior to the de position of the 

CoPt alloy to make the CoPt alloy crystal grains (m agnetic crystal 

grains) appropriately fine. 

[0044] 10 

 Examples of the high-melting-point oxide that can be the oxide 

component of the sputtering target according to thi s first embodiment 

include TiO 2, SiO 2, Ta 2O5, Cr 2O3, Al 2O3, and ZrO 2.  From the viewpoint 

of micronization of the magnetic crystal grains in the magnetic 

thin film and reduction of the distance between the  centers of the 15 

magnetic crystal grains, the high-melting-point oxi de contained 

in the sputtering target according to this first em bodiment is 

preferably one or more types of oxides selected fro m the group 

consisting of TiO 2, SiO 2, Ta 2O5, Cr 2O3, Al 2O3, and ZrO 2, and is more 

preferably TiO 2. 20 

[0045] 

(1-2) Microstructure of Sputtering Target 

 The microstructure of the sputtering target accord ing to this 

first embodiment is not particularly limited, but i s preferably 

a microstructure in which a metal phase and an oxid e phase are finely 25 
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dispersed in each other.  Such a microstructure mak es it difficult 

to generate defects such as nodules and particles d uring sputtering. 

[0046] 

(1-3) Process for Production of Spattering Target 

 The sputtering target according to this first embo diment can 5 

be produced, for example, in the following manner. 

[0047] 

(1-3-1) Preparation of CoPt Alloy-Atomized Powder 

 Co and Pt are weighed so as to obtain a prescribed  composition 

(the atomic ratio of metallic Co to the total of th e metallic Co 10 

and metallic Pt is 70 at% or more and 90 at% or les s), and a molten 

CoPt alloy is produced.  Subsequently, the molten C oPt alloy is 

gas-atomized to prepare a CoPt alloy-atomized powde r.   The produced 

CoPt alloy-atomized powder is classified so that th e particle size 

becomes not larger than a predetermined particle si ze (for example, 15 

106 µm or smaller). 

[0048] 

(1-3-2) Preparation of Powder Mixture for Pressure Sintering 

 A B 2O3 powder and high-melting-point oxides powder (for e xample, 

TiO 2 powder, SiO 2 powder, Ta 2O5 powder, Cr 2O3 powder, Al 2O3 powder, 20 

and ZrO 2 powder) are added to the CoPt alloy-atomized powde r prepared 

in (1-3-1).  The mixture is dispersedly mixed with a ball mill to 

prepare a powder mixture for pressure sintering.  B y dispersedly 

mixing the CoPt alloy-atomized powder, the B 2O3 powder, and the 

high-melting-point oxides powder with the ball mill , a powder mixture 25 
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for pressure sintering in which the CoPt alloy-atom ized powder, 

the B 2O3 powder, and high-melting-point oxides powder are f inely 

dispersed in each other can be prepared. 

[0049] 

 In the magnetic thin film formed by using the obta ined 5 

sputtering target, the volume fraction of the total  of the B 2O3 powder 

and the high-melting-point oxides powder in the ent ire powder mixture 

for pressure sintering is preferably 26 vol% or mor e and 40 vol% 

or less, more preferably 28 vol% or more and 35 vol % or less, and 

still more preferably 29 vol% or more and 31 vol% o r less in order 10 

to easily make the magnetic crystal grains independ ent from each 

other by assuredly separating the magnetic crystal grains from each 

other by B 2O3 and high-melting-point oxides, to makes it easy fo r 

the CoPt alloy crystal grains (magnetic crystal gra ins) to have 

the hcp structure, and to increase the recording de nsity. 15 

[0050] 

(1-3-3) Molding 

 The powder mixture for pressure sintering prepared  in (1-3-2) 

is pressure-sintered and molded using, for example,  a vacuum hot 

pressing method to produce a spattering target.  Si nce the powder 20 

mixture for pressure sintering prepared in (1-3-2) has been 

dispersedly mixed with a ball mill and the CoPt all oy-atomized powder 

and the oxides powder (the B 2O3 powder and the high-melting-point 

oxides) are finely dispersed in each other, defects  such as generation 

of nodules and particles are unlikely to occur duri ng sputtering 25 
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using the spattering target obtained by this produc tion process. 

[0051] 

 The method for pressure-sintering the powder mixtu re for 

pressure sintering is not limited.  The method may be a method other 

than a vacuum hot pressing method and may be, for e xample, a HIP 5 

method. 

[0052] 

(1-3-4) Modification 

 The example of production process described in (1- 3-1) to 

(1-3-3) involves preparing the CoPt alloy-atomized powder by an 10 

atomizing method, adding the B 2O3 powder and the high-melting-point 

oxides powder to the prepared CoPt alloy-atomized p owder, and 

dispersedly mixing the mixture with the ball mill t o prepare the 

powder mixture for pressure sintering.  A Co single  powder and a 

Pt single powder may be used instead of using the C oPt alloy-atomized 15 

powder.  In such a case, four types of powder, whic h are a Co single 

powder, a Pt single powder, a B 2O3 powder, and a high-melting-point 

oxide powder are dispersedly mixed with a ball mill  to prepare a 

powder mixture for pressure sintering. 

[0053] 20 

(2) Second embodiment 

 A sputtering target for magnetic recording media a ccording 

to a second embodiment of the present invention con tains metallic 

Pt, metallic Cr, and an oxide, with the balance bei ng metallic Co 

and inevitable impurities, and is characterized in that the metallic 25 
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Co is contained in a range of 70 at% or more and le ss than 90 at%, 

the metallic Pt is contained in a range of 10 at% o r more and less 

than 30 at%, and the metallic Cr is contained in a range of more 

than 0 at% and 10 at% or less, relative to a total of metallic components 

in the sputtering target for magnetic recording med ia,the oxide 5 

is contained in a range of 26 vol% or more and 40 v ol% or less relative 

to a total volume of the sputtering target for magn etic recording 

media, and the oxide is composed of B 2O3 and one or more 

high-melting-point oxides having a melting point of  1470 °C or higher 

and 2800 °C or lower. 10 

 [0054] 

(2-1) Component of Sputtering Target 

 A sputtering target for magnetic recording media a ccording 

to this second embodiment contains Co, Pt, and Cr a s metal components, 

and does not contain other metals except for inevit able impurities. 15 

[0055] 

 The roles of the metallic Co and the metallic Pt i n the sputtering 

target for magnetic recording media according to th is second 

embodiment are the same as the roles of the metalli c Co and the 

metallic Pt in the sputtering target for magnetic r ecording media 20 

according to the first embodiment, and therefore a description 

thereof is omitted here. 

[0056] 

 Cr has a function of reducing the magnetic moment of Co when 

alloyed with Co within a prescribed composition ran ge and plays 25 
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a role in controlling the strength of the magnetism  of the magnetic 

crystal grains. 

[0057] 

 In order to increase the magnetocrystalline anisot ropy 

constant K u of the CoPtCr alloy crystal grains (magnetic cryst al 5 

grains) in the magnetic thin film obtained by sputt ering and to 

maintain the magnetism of the CoPtCr alloy crystal grains in the 

obtained magnetic thin film, the content percentage  of Co in the 

sputtering target according to this second embodime nt is 70 at% 

or more and less than 90 at% relative to the total metallic components 10 

(the total of Co, Pt, and Cr), the content percenta ge of Pt in the 

sputtering target according to this second embodime nt is 10 at% 

or more and less than 30 at% relative to the total metallic components 

(the total of Co, Pt, and Cr), and the content perc entage of Cr 

in the sputtering target according to this second e mbodiment is 15 

more than 0 at% and 10 at% or less relative to the total metallic 

components (the total of Co, Pt, and Cr). 

[0058] 

 The oxide components of the sputtering target acco rding to 

this second embodiment are composed of B 2O3 and one or more 20 

high-melting-point oxides having a melting point of  1470 °C or higher 

and 2800 °C or lower.  The oxide component serves as a non-ma gnetic 

matrix that separates the magnetic crystal grains ( fine magnet) 

from each other in the granular structure of the ma gnetic thin film. 

[0059] 25 
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 The melting point of the high-melting-point oxide used in the 

sputtering target according to this second embodime nt is 1470 °C or 

higher and 2800 °C or lower, which is higher than the melting point 

of the CoPtCr alloy serving as the magnetic crystal  grains.  Therefore, 

in the film formation process (the growth process o f a granular 5 

medium) by sputtering using the sputtering target a ccording to this 

second embodiment, the high-melting-point oxide is deposited on 

the projected portions of the Ru underlayer , which  are points where 

the CoPtCr alloy is likely to be deposited, prior t o the deposition 

of the CoPtCr alloy.  Therefore, the crystal of the  CoPtCr alloy 10 

is grown in a form divided by the deposited high-me lting-point oxide, 

whereby grain growth of the CoPtCr alloy crystal gr ains in the in-plane 

direction (in the plane direction perpendicular to the height 

direction of the columnar CoPtCr alloy crystal grai ns) is suppressed.  

Therefore, the CoPtCr alloy crystal grains (magneti c crystal grains) 15 

grow in a columnar shape, and are micronized in the  in-plane 

directions. 

[0060] 

 Among the oxide components, the oxide component wh ich is not 

a high-melting-point oxide is B 2O3, and B 2O3 has a low melting point 20 

of 450 °C.  Therefore, in the sputtering-based film formati on process, 

the deposition time of B 2O3 is delayed, and B 2O3 is present in a liquid 

state between the columnar CoPtCr alloy crystal gra ins during the 

columnar crystal growth of the CoPtCr alloy crystal  grains.  

Therefore, B 2O3 is finally deposited so as to form a crystal grain  25 



 

 25 

boundary which separates the CoPtCr alloy crystal g rains grown in 

a columnar shape, and serves as a non-magnetic matr ix which separates 

the magnetic crystal grains (fine magnets) in the g ranular structure 

of the magnetic thin film. 

[0061] 5 

 The upper limit value of the melting point of the 

high-melting-point oxide used in the sputtering tar get according 

to this second embodiment is 2800 °C.  A magnetic thin film produced 

using a sputtering target (Comparative Example 10 d escribed later) 

for magnetic recording media that used MgO having a  melting point 10 

(2852 °C) exceeding 2800 °C as the oxide component had no good magnetic 

properties, although the reason was unknown.  There fore, the upper 

limit value of the melting point of the high-meltin g-point oxide 

used in the sputtering target according to this sec ond embodiment 

was defined to 2800 °C. 15 

[0062] 

 In the sputtering target according to this second embodiment, 

the total content percentage of the metal component s and the total 

content percentage of the oxide components relative  to the entire 

sputtering target are determined on the basis of th e component 20 

composition of the target magnetic thin film, and a re not particularly 

limited.  However, the total content percentage of the metal 

components relative to the entire sputtering target  may be, for 

example, 88 mol% or more and 94 mol% or less, and t he total content 

percentage of the oxide component relative to the e ntire sputtering 25 
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target may be, for example, 6 mol% or more and 12 m ol% or less. 

[0063] 

 As described above, in the granular structure of t he magnetic 

thin film, the oxide components serve as a non-magn etic matrix that 

separates the magnetic crystal grains (fine magnets ) from each other.  5 

Therefore, it is preferable to increase the content  of the oxides 

in the magnetic thin film because the magnetic crys tal grains can 

be reliably and easily separated and the magnetic c rystal grains 

can be easily made independent of each other.  From  this point of 

view, the content of the oxides contained in the sp uttering target 10 

according to this second embodiment is preferably 2 6 vol% or more, 

more preferably 28 vol% or more, and further prefer ably 29 vol% 

or more. 

[0064] 

 However, if the content of the oxides in the magne tic thin 15 

film becomes too large, the oxides are mixed into t he CoPtCr alloy 

crystal grains (magnetic crystal grains) and advers ely affect the 

crystallinity of the CoPtCr alloy crystal grains (m agnetic crystal 

grains).  As a result, the proportion of structures  other than the 

hcp in the CoPtCr alloy crystal grains (magnetic cr ystal grains) 20 

may increase.  This also reduces the number of the magnetic crystal 

grains per unit area in the magnetic thin film, and  thus makes it 

difficult to increase the recording density.  From these points of 

view, the content of the oxides contained in the sp uttering target 

according to this second embodiment is preferably 4 0 vol% or less, 25 
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more preferably 35 vol% or less, and further prefer ably 31 vol% 

or less. 

[0065] 

 The content of the oxides contained in the sputter ing target 

according to this second embodiment relative to the  entire sputtering 5 

target is preferably 26 vol% or more and 40 vol% or  less, more 

preferably 28 vol% or more and 35 vol% or less, and  further preferably 

29 vol% or more and 31 vol% or less. 

[0066] 

 As described above, the oxide components contained  in the 10 

sputtering target according to this second embodime nt are composed 

of B 2O3 and one or more high-melting-point oxides having a  melting 

point of 1470 °C or higher and 2800 °C or lower.  The volume ratio 

of B 2O3 relative to the total of the one or more high-melt ing-point 

oxides is preferably 0.5 or more and 4.0 or less, m ore preferably 15 

0.7 or more and 3.5 or less, and further preferably  0.8 or more 

and 3.0 or less from the viewpoint of depositing th e 

high-melting-point oxide on the projected portions of the Ru 

underlayer by an appropriate amount prior to the de position of the 

CoPt alloy to make the CoPtCr alloy crystal grains (magnetic crystal 20 

grains) appropriately fine. 

[0067] 

 Examples of the high-melting-point oxide that can be the oxide 

component of the sputtering target according to thi s second 

embodiment include TiO 2, SiO 2, Ta 2O5, Cr 2O3, Al 2O3, and ZrO 2.  From 25 
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the viewpoint of micronization of the magnetic crys tal grains in 

the magnetic thin film and reduction of the distanc e between the 

centers of the magnetic crystal grains, the high-me lting-point oxide 

contained in the sputtering target according to thi s second 

embodiment is preferably one or more types of oxide s selected from 5 

the group consisting of TiO 2, SiO 2, Ta 2O5, Cr 2O3, Al 2O3, and ZrO 2, 

and is more preferably TiO 2. 

[0068] 

(2-2) Microstructure of Sputtering Target 

 The microstructure of the sputtering target accord ing to this 10 

second embodiment is not particularly limited, but is preferably 

a microstructure in which a metal phase and an oxid e phase are finely 

dispersed in each other.  Such a microstructure mak es it difficult 

to generate defects such as nodules and particles d uring sputtering. 

[0069] 15 

(2-3) Process for Production of Sputtering Target 

 The process for production of the sputtering targe t according 

to the second embodiment differs from the process f or production 

of the sputtering target according to the first emb odiment in that 

a CoPtCr alloy-atomized powder having a predetermin ed composition 20 

is prepared instead of the CoPt alloy-atomized powd er having a 

predetermined composition, but the other points are  the same as 

those of the process for production of the sputteri ng target according 

to the first embodiment, and therefore descriptions  thereof are 

omitted here. 25 
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[0070] 

 In the process for production of the sputtering ta rget 

according to this second embodiment, a Co single po wder, a Pt single 

powder, and a Cr single powder may be used instead of producing 

the CoPtCr alloy-atomized powder having a predeterm ined composition.  5 

In such a case, five types of powder, which are a C o single powder, 

a Pt single powder, a Cr single powder, a B 2O3 powder, and a 

high-melting-point oxide powder are dispersedly mix ed with a ball 

mill to prepare a powder mixture for pressure sinte ring. 

 10 

EXAMPLES 

[0071] 

 Examples and Comparative Examples are described be low. 

[0072] 

(Example 1) 15 

 The composition of the entire target prepared as E xample 1 

is (80Co-20Pt)-15vol%B 2O3-15vol%TiO 2, and is represented as 

89.3(80Co-20Pt)-3.6B 2O3-7.1TiO 2 in terms of molar ratio. 

[0073] 

 To prepare the target according to Example 1, an 8 0Co-20Pt 20 

alloy-atomized powder was prepared first.  Specific ally, metals 

were weighed so as to obtain an alloy composition o f Co: 80 at% 

and Pt: 20 at% and heated to 1500 °C or higher to prepare a molten 

alloy.  The molten alloy was gas-atomized to prepar e an 80Co-20Pt 

alloy-atomized powder. 25 



 

 30 

[0074] 

 The prepared 80Co-20Pt alloy-atomized powder was s eparately 

classified through 150 mesh sieves to obtain 80Co-2 0Pt 

alloy-atomized powder having a particle diameter of  106 µm or smaller. 

[0075] 5 

 In order to obtain the composition of 

(80Co-20Pt)-15vol%B 2O3-15vol%TiO 2, a B 2O3 powder and a TiO 2 powder 

were added to the classified 80Co-20Pt alloy-atomiz ed powder, and 

mixed and dispersed with a ball mill to obtain a mi xed powder for 

pressure sintering. 10 

[0076] 

 The obtained powder mixture for pressure sintering  was 

subjected to hot pressing under the conditions of s intering 

temperature: 920 °C, pressure: 24.5 MPa, time: 30 min, and atmosphere : 

5 × 10 -2  Pa or lower to prepare a sintered test piece ( φ 30 mm).  15 

The relative density of the prepared sintered test piece was 97.419%.  

The calculated density is 9.39 g/cm 3.  The cross section in the 

thickness direction of the obtained sintered test p iece was observed 

with a metallograph, and it was found that the meta l phase (80Co-20Pt 

alloy phase) and the oxide phase (B 2O3 + TiO 2 phase) were finely 20 

dispersed. 

[0077] 

 Next, the prepared powder mixture for pressure sin tering was 

subjected to hot pressing under the conditions of s intering 

temperature: 920 °C, pressure: 24.5 MPa, time: 60 min, and atmosphere : 25 
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5 × 10 -2  Pa or lower to prepare a target with ϕ153.0 × 1.0 mm + ϕ161.0 

× 4.0 mm.  The relative density of the prepared targ et was 98.4%. 

[0078] 

 A magnetic thin film made of (80Co-20Pt)-15 vol% B 2O3-15 vol% 

TiO 2 was deposited on a glass substrate by sputtering w ith DC 5 

sputtering device using the prepared target to prod uce a sample 

for determining magnetic properties and a sample fo r observing 

texture.  The stacked structure of these samples in cludes, in order 

of increasing distance from the glass substrate, Ta  (5 nm, 0.6 Pa) 

/ Ni 90W10 (6 nm, 0.6 Pa) / Ru (10 nm, 0.6 Pa) / Ru (10 nm, 8  Pa) / 10 

CoPt alloy-oxide (16 nm, 4 Pa) / C (7 nm, 0.6 Pa).  The number on 

the left side in parenthesis indicates the film thi ckness, and the 

number on the right side indicates the pressure of an Ar atmosphere 

during sputtering.  The magnetic thin film formed u sing the target 

that is prepared in this Example 1 is formed of a C oPt alloy-oxide 15 

(B 2O3 + TiO 2) and is a magnetic thin film serving as a recordin g 

layer of a perpendicular magnetic recording medium.   This magnetic 

thin film was deposited at room temperature without  heating the 

substrate during film deposition. 

[0079] 20 

 A vibration type magnetometer and a torque magneto meter were 

used to determine the magnetic properties of the ob tained sample 

for determining magnetic properties, and a polar Ke rr effect 

measuring apparatus was used to determine the therm al fluctuation 

resistance of the sample for determining magnetic p roperties.  In 25 
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addition, an X-ray diffraction apparatus and a tran smission electron 

microscope were used to evaluate the structure of t he obtained sample 

for observing texture (evaluation of the grain size  and the like 

of the magnetic crystal grains). 

[0080] 5 

 An example of the granular medium magnetization cu rve of the 

sample for determining magnetic properties of Examp le 1 is shown 

in FIG. 3 together with the results of other Exampl es and Comparative 

Examples.  The horizontal axis of FIG. 3 represents  the strength 

of the applied magnetic field, and the vertical axi s of FIG. 3 10 

represents the strength of magnetization per unit v olume. 

[0081] 

 In addition, the saturation magnetization M S, the coercive 

force H C, and the inclination α at the point crossing the horizontal 

axis were obtained from the measured results of the  granular medium 15 

magnetization curve of the sample for determining m agnetic 

properties.  The magnetocrystalline anisotropy cons tant K u was 

measured using a torque magnetometer.  These values  are shown in 

Table 1 together with the results of other Examples  and Comparative 

Examples. 20 

[0082] 

 FIG. 4 shows the measured results of X-ray diffrac tometry in 

the in-plane direction (plane direction perpendicul ar to the height 

direction of the columnar CoPt alloy crystal grains ) of the sample 

for determining magnetic properties of Example 1 to gether with the 25 
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results of other Examples and Comparative Examples.   Among the 

measured results of the X-ray diffraction shown in FIG. 4, the Sherrer 

equation was applied to the measured result of the diffraction line 

of the hexagonal CoPt (11.0) to calculate the grain  size GD inplane  

(nm) of the CoPt alloy crystal grains.  The calcula tion results are 5 

shown in Table 1 together with the results of other  Examples and 

Comparative Examples. 

[0083] 

 In addition, it was confirmed from the measured re sults of 

the X-ray diffractometry of Example 1 in the in-pla ne direction 10 

that all the CoPt alloy crystal grains were oriente d in the C-plane. 

[0084] 

 In addition, the thermal fluctuation resistance wa s measured, 

and the magnetized regions inverted by thermal ener gies, that is, 

the grain size GD act  of the magnetic crystal grains determined 15 

considering the interchange coupling between grains  was determined.  

The measured results are shown in Table 1 together with the results 

of other Examples and Comparative Examples. 

[0085] 

 In addition, the samples for observing texture wer e observed 20 

by a transmission electron microscopy (TEM) on a pl ane substantially 

perpendicular to the height direction of the column ar CoPt alloy 

crystal grains.  The plane TEM micrographs of the o bservation results 

are shown in FIG. 5 together with the results of Ex ample 4 and 

Comparative Example 1. 25 
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[0086] 

 Further, in the plane TEM micrographs obtained, th e diameter 

(circumference corresponding diameter) determined b y specifying 

each CoPt crystal grain by image-processing and rep lacing the 

circumference thereof with a perfect circle was def ined as GD TEM.  5 

The centers of gravity of the respective particles were calculated 

by the image-processing, and the distance between t he centers of 

gravity of adjacent particles was obtained as GP TEM.  The measured 

results are shown in Table 1 together with the resu lts of other 

Examples and Comparative Examples. 10 

[0087] 

 In addition, thin grain boundaries were observed i n some of 

the CoPt crystal grains, as can be seen from the pl ane TEM micrograph 

of this Example 1 that used TiO 2 as a high-melting-point oxide.  As 

described above, this thin grain boundary is consid ered to be a 15 

high-melting-point oxide TiO 2 deposited prior to the deposition of 

the CoPt alloy.  Note that, in FIG. 5(A), the CoPt crystal grains 

in which thin grain boundaries of TiO 2 were observed are surrounded 

by a dotted line. 

[0088] 20 

(Examples 2 to 27 and Comparative Examples 1 to 16)  

 Samples for determining magnetic properties and sa mples for 

observing texture were prepared in the same manner as that in Example 

1 except that the target composition was changed fr om that of Example 

1, and evaluated in the same manner as in Example 1 .  The measured 25 
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results are shown in Table 1 together with the targ et compositions.  

Concrete measured results for Examples 4 to 6 and C omparative Example 

1 are also shown in FIGS. 3 and 4. 

[0089] 

 As can be seen from the plane TEM micrograph in FI G. 5(B) of 5 

Example 4 that used Cr 2O3 as the high-melting-point oxide, thin grain 

boundaries were observed in some CoPt alloy crystal  grains in Example 

4 as in Example 1.  In FIG. 5(B), the CoPt alloy cr ystal grains in 

which the thin grain boundaries of Cr 2O3 were observed are surrounded 

by a dotted line. 10 

[0090] 

 For the sample for observing texture of Example 4,  a cut surface 

that was approximately parallel to the height direc tion of the 

columnar CoPt alloy crystal grains was observed by TEM.  A 

cross-sectional TEM micrograph of the observation r esult is shown 15 

in FIG. 6.  As shown in the cross-sectional TEM mic rograph of FIG. 

6, it is observed that a plurality of CoPt alloy cr ystal grains 

grow on one Ru crystal grain. 

[0091] 

 20 
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[Table 1] 
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[0092] 

 As is clear from Table 1, in Examples 1 to 27 whic h are within 

the scope of the present invention, the magnetic th in films in which 

the micronization of magnetic crystal grains and th e reduction of 

the distance between centers of magnetic crystal gr ains were achieved 5 

were obtained, and the magnetic thin films obtained  in Examples 

1 to 27 exhibit good magnetic properties. 

[0093] 

 On the other hand, in Comparative Examples 1 to 16  which are 

not within the scope of the present invention, any magnetic thin 10 

film was not obtained in which the micronization of  the magnetic 

crystal grains, the reduction of the distance betwe en the centers 

of the magnetic crystal grains, and the expression of good magnetic 

properties were simultaneously achieved. 

[0094] 15 

 Here, from the viewpoint of being a good magnetic thin film, 

the magnetocrystalline anisotropy constant K u and GD inplane  are 

preferably K u > 4.6 × 10 6 erg/cm 3 and GD inplane  < 5.1 nm, and more 

preferably K u > 6.0 × 10 6 erg/cm 3 and GD inplane  < 4.8 nm.  Most of the 

magnetic thin films obtained in Examples 1 to 27 sa tisfy the preferable 20 

conditions (K u > 4.6 × 10 6 erg/cm 3 and GD inplane  < 5.1 nm), and some 

of the magnetic thin films obtained in Examples 1 t o 27 also satisfy 

the more preferable conditions (K u > 6.0 × 10 6 erg/cm 3 and GD inplane  

< 4.8 nm). 

[0095] 25 
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 It should be noted that the above-mentioned prefer able 

conditions (K u > 4.6 × 10 6 erg/cm 3 and GD inplane  < 5.1 nm) and the 

above-mentioned more preferable conditions (K u > 6.0 × 10 6 erg/cm 3 

and GD inplane  < 4.8 nm) are criteria for judging that the thin f ilm 

is a good magnetic thin film, and it does not mean that a sample 5 

that does not satisfy these conditions straightforw ardly falls 

outside the scope of the present invention. 

[0096] 

 For example, the values of GD inplane  of Examples 5 and 11 that 

used SiO 2 as the second oxide were 5.8 nm and 5.7 nm, respec tively, 10 

and the condition for GD inplane  among the above-mentioned preferable 

conditions (K u > 4.6 × 10 6 erg/cm 3 and GD inplane  < 5.1 nm) and the condition 

for GD inplane  among the above-mentioned more preferable conditio ns 

(K u > 6.0 × 10 6 erg/cm 3 and GD inplane  < 4.8 nm) were not satisfied.  

However, the values were smaller than GD inplane  (6.4 nm) of Comparative 15 

Example 4 that used only SiO 2 as the oxide, and thus the effects 

of the present invention were exhibited.  K u's of Examples 5 and 

11 were 7.3 × 10 6 erg/cm 3 and 7.4 × 10 6 erg/cm 3, respectively, which 

were larger than K u (5.9 × 10 6 erg/cm 3) of Comparative Example 4 that 

used only SiO 2 as the oxide. 20 

[0097] 

 The values of GD inplane  of Examples 6 and 12 that used Ta 2O5 as 

the second oxide were 5.2 nm and 5.4 nm, respective ly, and the 

condition for GD inplane  among the above-mentioned preferable 

conditions (K u > 4.6 × 10 6 erg/cm 3 and GD inplane  < 5.1 nm) and the condition 25 
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for GD inplane  among the above-mentioned more preferable conditio ns 

(K u > 6.0 × 10 6 erg/cm 3 and GD inplane  < 4.8 nm) were not satisfied.  

However, the values were smaller than GD inplane  (6.3 nm) of Comparative 

Example 3 that used only Ta 2O5 as the oxide, and the effects of the 

present invention were exhibited.  In addition, K u's of Examples 5 

6 and 12 were 6.5 × 10 6 erg/cm 3 and 6.9 × 10 6 erg/cm 3, respectively, 

which were larger than K u of Comparative Example 3 (6.3 × 10 6 erg/cm 3) 

that used only Ta 2O5 as the oxide. 

[0098] 

 Further, K u of Example 13 that used ZrO 2 as the second oxide 10 

was 4.6 × 10 6 erg/cm 3 and the condition for K u among the above-mentioned 

preferable conditions (K u > 4.6 × 10 6 erg/cm 3 and GD inplane  < 5.1 nm) 

and the condition for K u among the above-mentioned more preferable 

conditions (K u > 6.0 × 10 6 erg/cm 3 and GD inplane  < 4.8 nm) were not 

satisfied.  However, GD inplane  of Example 13 was 4.5 nm, which was 15 

remarkably smaller than GD inplane  (10.7 nm) of Comparative Example 

8 that used only ZrO 2 as the oxide, and the effects of the present 

invention were exhibited. 

 

Industrial Applicability 20 

[0099] 

 The sputtering target for magnetic recording media  according 

to the present invention is capable of producing a magnetic thin 

film in which magnetic crystal grains are micronize d and the distance 

between the centers of the magnetic crystal grains is reduced while 25 
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good magnetic properties are maintained, and has in dustrial 

applicability. 

 

Reference Signs List 

[0100] 5 

10,20,30,40     granular medium 

12     Ru underlayer 

14     high-melting-point oxide 

16,22,32,42     CoPt alloy crystal grain 

18     B 2O3 10 

18A    B 2O3 which has been deposited to become a solid 

18B    liquid-state B 2O3 
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CLAIMS 

1. A sputtering target for magnetic recording media  comprising 

metallic Pt and an oxide, with the balance being me tallic Co and 

inevitable impurities, wherein 

 the metallic Co is contained in a range of 70 at% or more and 5 

90 at% or less and the metallic Pt is contained in a range of 10 

at% or more and 30 at% or less relative to a total of metallic components 

in the sputtering target for magnetic recording med ia, 

 the oxide is contained in a range of 26 vol% or mo re and 40 

vol% or less relative to a total volume of the sput tering target 10 

for magnetic recording media, and 

 the oxide is composed of B 2O3 and one or more high-melting-point 

oxides having a melting point of 1470 °C or higher and 2800 °C or lower. 

 

2. A sputtering target for magnetic recording media  comprising 15 

metallic Pt, metallic Cr, and an oxide, with the ba lance being metallic 

Co and inevitable impurities, wherein 

 the metallic Co is contained in a range of 70 at% or more and 

less than 90 at%, the metallic Pt is contained in a  range of 10 

at% or more and less than 30 at%, and the metallic Cr is contained 20 

in a range of more than 0 at% and 10 at% or less, r elative to a 

total of metallic components in the sputtering targ et for magnetic 

recording media, 

 the oxide is contained in a range of 26 vol% or mo re and 40 

vol% or less relative to a total volume of the sput tering target 25 
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for magnetic recording media, and 

 the oxide is composed of B 2O3 and one or more high-melting-point 

oxides having a melting point of 1470 °C or higher and 2800 °C or lower. 

 

3. The sputtering target for magnetic recording med ia according 5 

to claim 1 or 2, wherein a volume ratio of B 2O3 relative to a total 

of the one or more high-melting-point oxides is 0.5  or more and 

4 or less. 

 

4. The sputtering target for magnetic recording med ia according 10 

to any one of claims 1 to 3, wherein the one or mor e high-melting-point 

oxides are selected from the group consisting of Ti O2, SiO 2, Ta 2O5, 

Cr 2O3, Al 2O3, and ZrO 2. 

 

5. The sputtering target for magnetic recording med ia according 15 

to claim 4, wherein the one or more high-melting-po int oxides are 

TiO 2. 

 


