TITLE OF THE INVENTION SUBSTRATE FOR MAGNETIC RECORDING MEDIUM BACKGROUND
OF THE INVENTION 5 1. FIELD OF THE INVENTION The present invention relates to a magnetic
recording medium which comprises a substrate for a magnetic recording medium and a recording
layer. 2. DESCRIPTION OF THE RELATED ART 10 In the field of magnetic recording, information
recording by hard disk devices is indispensable for primary external recording devices for computers,
such as personal computers for example. As the recording densities of hard disk drives increase, the
development of perpendicular 15 magnetic recording types in which even higher density recording is
possible is advancing, replacing the conventional longitudinal magnetic recording types of hard disk
drives. In perpendicular magnetic recording, the magnetic field 20 from adjacent bits is in the same
direction as TET hEaghietizig dibsCENM Ifolming a closed magnetic circuit between adjacent bits, and
there is less self-reducing magnetic field (referred to below as a "diamagnetizing field") caused by
self magnetization thEAEA HONZBnEPRSMAGHHTHES BB BishiNERG WhMe magnetizing condition. 1

BACKGROUND OF THE INVENTION

5 1. FIELD OF THE INVENTION
The present invention relates to a magnetic recording

medium which comprises a substrate for a magnetic recording
medium and a recording layer.
2. DESCRIPTICN CF THE RELATED ART

10 In the field of magnetic recording, information
recording by hard disk devices is indispensable for primafy
external recording devices for computers, such as personal
computers for example. As the recording densities of hard
disk drives increase, the development of perpendicular

15 magnetic recording types in which even higher density
recording is possible is advancing, replacing the
conventional longitudinal magnetic recording types of hard
disk drives.

In perpendicular magnetic recording, the magnetic field

20 from adjacent bits is in the same direction as the
magnetizing direction, forming a closed magnetic circuit
between adjacent bits, and there is less self-reducing
magnetic field (referred to below as a "diamagnetizing
field") caused by self magnetization than in horizontal

25 magnetic recording, stabilizing the magnetizing condition.
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In perpendicular magnetic recording there is no particular necessity to make the magnetic film thin
‘with increases in recording density. From these points, the perpendicular magnetic recording can
reduce the 5 diamagnetizing field and secure KUV values, wherein Ku represents anisotropic energy,
in particular the crystalline magnetic anisotropic energy in the case of magnetic recording, and V
expresses the volume of a unit recording bit. Accordingly, it has stability against magnetization by 10
thermal fluctuations and is believed to be a recording method that makes it possible to push the
recording limit significantly upward. As recording media, perpendicular recording media have a high
affinity with horizontal recording media, and it is possible to use basically the same 15 technology as
was used conventionally and in both reading and ‘writing of magnetic recording. Perpendicular
magnetic recording rhediBePaR&ECa saR MagRelid fnikg Y B/PHiddaNs st peFmaRoy or the like), a
recording filmégrfor which candidate materials are CoCr-based 20 alloy, multi-layer films of alternating

laminated |yt ot W@?&&e&ﬁ'&ﬁh’raﬁﬂiﬁ“ﬁiﬁ% &5 Qﬁgléﬁf?aﬁd%ot H]orBﬁBB_s_film), a
protective Ia;i%;lc?g%gelgbﬂ%at@gég%{infg_rrgggﬂ]t%subﬂ%tﬁ. Hﬂ%ggcééﬁz{#mh?tt & lining layer of

the perpendicular magnetic recording medium Is Soft 25 magnetic, an hickness of about
100 rim to aQut pendicular magnetic recording can reduce the

5 diamagnetizing field and secure K,V values, wherein K,
represents anisotropic energy, in particular the crystalline
magnetic anisotropic energy in the case of magnetic recording,
and V expresses the volume of a unit recording bit.
Accordingly, it has stability against magnetization by

10 thermal fluctuations and is believed to be a recording method
that makes it possible to push the recording limit
significantly upward. As recording media, perpendicular
recording media have a high affinity with horizontal
recording media, and it is possible to use basically the same

15 technology as was used conventionally and in both reading and
writing of magnetic recording.

Perpendicular magnetic recording media comprise a soft

magnetic lining layer (typically of permalloy or the like), a
recording film (for which candidate materials are CoCr-based

20 alloy, multi-layer films of alternating laminated layers of
PtCo layers and ultra thin films of Pd and Co, and SmCo
amorphous film), a protective layer, and a lubricating layer,
formed on a substrate. It is necessary that the lining layer
of the perpendicular magnetic recording medium is soft

25 magnetic, and has a film thickness of about 100 nm to about



2 500 rim. As well as being the path for magnetic flux from the recording film above it, the soft
magnetic lining layer is also the path for the writing flux from the recording head. Because of this, it
play the same role as an iron yoke in the 5 magnetic circuit of a permanent magnet so that it is
required -to be a thick film. Compared to formation of non-magnetic Cr-based primer filmin a
horizontal recording medium, it is not a simple matter to form the soft magnetic lining film of the 10
perpendicular recording medium. Ordinarily, the films constituting a horizontal recording medium are
all formed by a dry process (principally by magnetron sputtering) (Japanese Patent Provisional
Publication No. 5-143972/1993) Film formation by dry processing has been investigated for 15
perpendicular recording media as well. However, from the aspect of mass-production and
productivity, fidterane lafge peddlerns vothi fiilgn fdimatiabbyfitry pracesstrig-bétasefafompradess
stability, the complexity of parameter settings, and more than anything else, process speed.
Furthermore FRFHFE 2D Hufidse GlosdtreViig higher slefititimsdntiacebtain® healerthbsheight at
which the head floats above the surface of the magnetic disk (the. flying height) as low as possible.
Accordingly, 8 maRuRRRte B Ehé BerpBnticitd hagkedd ?E‘c&r}éiﬁwgrﬁl%‘aﬁﬂﬁ,nigishﬁ@égssary to

Covaﬂhesugggggggﬂbf this, it play the same role as an iron yoke in the

5 magnetic circuit of a permanent magnet so that it is required
to be a thick film.

Compared to formation of non-magnetic Cr-based primer
film in a horizontal recording medium, it is not a simple
matter to form the soft magnetic lining film of the

10 perpendicular recording medium. OQOrdinarily, the films
constituting a horizontal recording medium are all formed by
a dry process (principally by magnetron sputtering) (Japanese
Patent Provisional Publication No. 5-143972/1993). Film
formation by dry processing has been investigated for

15 perpendicular recording media as well. However, from the -
aspect of mass-production and productivity, there are large
problems with film formation by dry processing because of
process stability, the complexity of parameter settings, and
more than anything else, process speed. Furthermore, for the

20 purpose of achieving higher densities, it is necessary to
make the height at which the head floats above the surface of
the magnetic disk (the flying height}) as low as possible.
Accordingly, in the manufacture of the perpendicular magnetic
recording medium, it is necessary to cover the substrate with

25 a metal film of such a thickness that it can be leveled by
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25 a metal film of such a thickness that it can be leveled by 3 grinding. However, because the
adhesion of thick film obtained by a dry process is low, leveling by grinding is very problematic. Thus,
various tests were performed to cover a non-magnetic substrate with a metal film by a plating 5
method, with which a thick film can be formed more easily than by vacuum deposition. In order to
perform plating with favorable adhesion by wet process plating, it is very important that material which
can act as a catalyst for reducing metal ions in the plating 10 solution exists in large quantities at
junction sites between the plating film and the base material. Furthermore, the adhesive strength
between the plating film which is formed and the plated substrate depends on a mechanical
anchoring effect due to unevenness of the surface of the plated 15 substrate, or on chemical
interactions B&twsEGe plEEE SabstrRRBIEciMatifGHine Ikt exBnidié Gk drdéfto plate the
surface of a material whijch is %gr in chemical r.eacﬁévit , such as, glastic, ceramics orgllass, a

method for S2REANGEhEYI0R J0BARECHT e chinitalandriofmt e hildly UstiCihgreiR colloidal
paicles e e RSSTUSAROHOn (10 pUIRCRL BV e BUFIee RS ol
cover a non-magnetic substrate with a metal film by a plating
5 method, with which a thick film can be formed more easily
than by vacuum deposition.

In order to perform plating with favorable adhesion by
wet process plating, it is very important that material which
can act as a catalyst for reducing metal ions in the plating

10 solution exists in large quantities at junction sites between
the plating film and the base material. Furthermore, the
adhesive strength between the plating film which is formed
and the plated substrate depends on a mechanical anchoring
effect due to unevenness of the surface of the plated

15 substrate, or on chemical interactions between the plated
substrate and the plating f;lm.

For example, in order to plate the surface of a
material which is poor in chemical reactivity, such as
plastic, ceramics or glass, a method for securing adhesion

20 based on mechanical anchoring is widely used, wherein
colloidal particles are fixed to indented portions of the
surface by dipping the substrate into a Pd-Sn colleoidal
solution after roughening the surface of the substrate by
polish or the like, and plating is carried out using these

25 adhered colloids as catalytic starting points.
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polish or the like, and plating is carried out using these 25 adhered colloids as catalytic starting points.
4 On the other hand, when plating a surface of metal such as Fe or the like, metallic bonds are
formed between the plating film and the plated metal immediately after starting the plating, and it is
believed that strong adhesion is 5 ensured by generation of an alloy at the atomic layer level. On the
other hand, the surface of a silicon wafer used as the plating substrate is water repellent, is partially
dry, and is deactivated by being covered by a natural oxide film of Si02 which is of low chemical
activity. For this reason, 10 it is difficult to form chemical bonds with the plating film. Furthermore,
there were problems that the surface of the silicon wafers after surface treatment is water repellent, is
partially dry, and that non-uniform film is formed in the plain. 15 It is widely known-that the natural
oxide film of the Si - Sorfadecartbhe dissohid feheemplalthynsoakirsg intld Ecordifie médea Howeter, the
surface of the Si which has had its natural oxide film removed oxidizes very easily, so that before the

plating film c&f bESofhed e bk fifieislo fotnferrstiaid by régeiseiwis O gRoFsLin the solution

when it is soaked in the lf‘t'n% gl 5_10 Jg?nse uently, a favorableglatlng film cannot be obtained.
plating £ ated metal Immediately after starting

the plating, and it is believed that strong adhesion is
5 ensured by generation of an alloy at the atomic layer level,
On the other hand, the surface of a silicon wafer used
as the plating substrate is water repellent, is partially dry,
and is deactivated by being covered by a natural oxide film
of Si0; which is of low chemical activity. For this reason,

10 it is difficult to form chemical bonds with the plating film.
Furthermore, there were problems that the surface of the
silicon wafers after surface treatment is water repellent, is
partially dry, and that non-uniform film is formed in the
plain.

15 It is widely known .that the natural oxide film of the Si
surface can be dissolved for removal by scaking in HF or the
like. However, the surface of the Si which has had its
natural oxide film removed oxidizes very easily, so that
before the plating film can be formed, the oxide film is

20 formed again by reaction with OH groups in the solution when
it is soaked in the plating solution. Consequently, a
favorable plating film cannot be obtained.

Because of this, when plating a Si substrate, plating
is carried out by soaking in a Pd-Sn colloid after roughening

25 the surface of the substrate in a similar manner to that
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Because of this, when plating a Si substrate, plating is carried out by soaking in a Pd-Sn colloid after
roughening 25 the surface of the substrate in a similar manner to that 5 previously described when
plating plastic or the like. Alternatively, it can be performed by plating a metal layer formed by vapor
phase deposition such as sputtering. However, in the process of plating after roughening the 5
substrate, if the adhesivity of the plating layer is to be increased, it is necessary to increase the
roughness of the surface of the substrate accordingly. Consequently, it is not suitable for plating a
semiconductor wafer or the like used in electronic materials or the like. Furthermore, if 10 the
substrate surface is roughened by mechanical processing, marks from the process are generated,
and depending on the dimensions and shape of the marks, the problem of a considerable loss of
substrate strgngthiicnealy 18<SUMNVAR YWD EIT HE HV BN TiHOASI iscaw pbjgue ol aKiest aspect of the
invention to provide a surface-treated substrate for a magnetic recording medium which has uniform
properties Wi&1 teyeRad 07 fihY forkafGtabéy 8 hbAKTEGh&NE BFSHEE afd®akeconta@He0 thick

film, and the ma neéic recoding medium co risin%a recording layer. As a result of. repeated keen
invesﬂgaﬁongéé%%i by vapdr phase deposition such as sputtering.

However, in the process of plating after roughening the

5 substrate, if the adhesivity of the plating layer is to be
increased, it is necessary to increase the roughness of the
surface of the substrate accordingly. Consequently, it is
not suitable for plating a semiconductor wafer or the like
used in electronic materials or the like. Furthermore, if

10 the substrate surface is roughened by mechanical processing,
marks from the process are generated, and depending on the
dimensions and shape of the marks, the problem of a

considerable loss of substrate strength occurs.

15 SUMMARY QF THE INVENTION _ -

It is an object of a first aspect of the invention to
provide a surface-treated substrate for a magnetic recording
medium which has uniform properties with regards to film
formation above a non-magnetic substrate and can contain

20 thick film, and the magnetic recoding medium comprising a
recording layer.

As a result of repeated keen investigations into a
surface-treated substrate for a magnetic recording medium
which has uniform properties with regards to film formation

25 above a non-magnetic substrate and can contain thick film, a
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surface-treated substrate for a magnetic recording medium which has uniform properties with regards
to film formation 25 above a non-magnetic substrate and can contain thick film, a 6 soft magnetic
layer and a magnetic recording medium comprising a recording layer, the inventors of the invention
has found that in order to achieve the object described above, it is effective to provide a
surface-treated substrate for a 5 magnetic recording medium comprising a non-magnetic substrate
and a primer plating layer on the non-magnetic recording substrate, wherein the surface of the
non-magnetic substrate has been hydrophilically treated. The inventors of the invention have found
that it is preferable that this 10 hydrophilic treatment is an alcohol treatment or a hydrogen peroxide
solution treatment. The inventors of the invention have also found that the magnetic recording
medium compei§inghaunsidstrale g madnatineeroetiing mediony Enspfnetiipmetic layer and
recording layer is preferable as a 15 perpendicular recording medium. According to the first aspect of
the inventionS P FbRIRggRetheSAFIRS whb¥e Surfate hbR FFaRRIreFhiealyl freandd pRs

favorable uni}‘lorgnitélowiltlh reqar tg IililngJ {_o med_on_or abo‘}/e t Eﬁsubﬁtrat% -Ié)i:#gs it ﬁgﬁmwd‘? a
surface 20 trédted su%sgra e'for a magnetic re %rcﬁﬁ&ﬁe u hieRtah c fr- iifPove;
it is effective to provide a surface-treated substrate for a
5 magnetic recording medium comprising a non-magnetic substrate
and a primer plating layer on the non-magnetic recording
substrate, wherein the surface of the non-magnetic substrate
has been hydrophilically treated. The inventors of the
invention have found that it is breferable that this
10 hydrophilic treatment is an alcohol treatment or a hydrogen
peroxide solution treatment. The inventors of the invention
have also found that the magnetic recording medium comprising
the substrate for a magnetic recording medium, a soft
magnetic layer and recording layer is preferable as a
15 perpendicular recording medium.

According to the first aspect of ;he invention, the
non-magnetic substrate whose surface has been hydrophilically
treated, has favorable uniformity with regard to film formed
on or above this substrate. Thus, it can provide a surface-

20 treated substrate for a magnetic recording medium which can
contalin thick film.

It is an object of a second aspect of the invention to
provide a surface-treated substrate for a magnetic recording
medium which has adhesion strong enough to withstand the

25 leveling process of polishing or the like when forming film
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It is an object of a second aspect of the invention to provide a surface-treated substrate for a
magnetic recording medium which has adhesion strong enough to withstand the 25 leveling process
of polishing or the like when forming film 7 above a non-magnetic substrate and which can contain
thick film, and the magnetic recording medium comprising a recording layer. As a result of repeated
keen investigation into a 5 surface-treated substrate for a magnetic recording medium which can
contain thick film having adhesion to a non- magnetic substrate, a soft magnetic layer and a magnetic
recording medium comprising a recording layer, the inventors of the invention have found that in order
to achieve the 10 object described above it is effective to provide a surface- treated substrate for a
magnetic recording medium comprising a non-magnetic substrate and a primer plating layer disposed
on the non-raagreticasulhsirata gthetdio pretesahly the entrewsiidaceahnonmtagmetichsidistrate
comprises dimple shapes 15 with a diameter of at -least 50 rim and less than 1000 nm, and - a depth
of less than fHel@lianfaier. Fhisagnaaas folmdthar T8 dimple dHapes Mavinksa @gpeh of at least 0.1 nm
and at most 100 nm may be particularly preferable. Furthermore, it is also possible to further provide
a soft magn&RCRYER 3 dish¥REd on or above the primer plating layer.

As a result of repeated keen investigation into a

5 surface-treated substrate for a magnetic recording medium
which can contain thick film having adhesion to a non-
magnetic substrate, a soft magnetic layer and a magnetic
recording medium comprising a recording layer, the inventors
of the invention have found that in order to achieve the

10 object described above it is effective to provide a surface-
treated substrate for a magnetic recording medium comprising
a non—-magnetic substrate and a primer plating layer disposed
on the non-magnetic substrate wherein preferably the entire
surface of non-magnetic substrate comprises dimple shapes

15 with a diameter of at least 50 nm and less than 1000 nm, and -
a depth of less than the diameter. It has been found that
the dimple shapes having a depth of at least 0.1 nm and at
most 100 nm may be particularly preferable. Furthermore, it
is also possible to further provide a soft magnetic layer

20 disposed on or abcove the primer plating layer.

Adhesion between the non-magnetic substrate and the
primer plating layer increases due to the surface of the non-
magnetic substrate having predetermined dimple shapes.
Consequently, it is possible to provide a surface-treated

25 substrate for a magnetic recording medium which has adhesion
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Adhesion between the non-magnetic substrate and the primer plating layer increases due to the
surface of the non- magnetic substrate having predetermined dimple shapes. Consequently, it is
possible to provide a surface-treated 25 substrate for a magnetic recording medium which has
adhesion 8 strong enough to withstand the leveling process by polishing or the like, and which can
contain thick film. BRIEF DESCRIPTION OF THE DRAWINGS 5 FIG. 1 shows a cross-sectional view
of a perpendicular magnetic recording type hard disk medium, which is an example of the invention.
FIG. 2 is a photograph of a surface of a Si monocrystalline substrate of Example 3 taken with an
electron 10 microscope. FIG. 3 is a photograph of a surface of a Si monocrystalline substrate of
Example 4 taken with an electron microscope. 15 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMESNT® By fermrngta frimei plasing ted et ier dawettimpaphrighissstiesiveohasdridaigrior to
forming film above a non- magnetic substrate, it is possible to obtain a soft magnetic film having
favorable adPEsioRenitidif peprmifylGihetaRs&sroddih fiate Kuffad® roughening or various
surface-activation treatments or the like. In addition, because the invention

BRIEF DESCRIPTION OF THE DRAWINGS

5 FIG. 1 shows a cross-sectional view of a perpendicular
magnetic recording type hard disk medium, which is an example
of the inventiomn.

FIG. 2 is a photograph of a surface of a S5i
monocrystalline substrate of Example 3 taken with an electron
10 microscope.
FIG. 3 is a photograph of a surface of a Si
monocrystalline substrate of Example 4 taken with an electron

microscope.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

By forming a primer plating layer for converting a
highly adhesive material prior to forming film above a non-
magnetic substrate, it is possible to obtain a soft magnetic
film having favorable adhesion without performing unnecessary

20 substrate surface roughening or various surface-activation
treatments or the like. In addition, because the invention
can be performed by wet process of electroless displacement
plating, the process is greatly simplified and has excellent
productivity compared to the process for forming primer layer

25 by a vapour deposition method or the like. Furthermore, the
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can be performed by wet process of electroless displacement plating, the process is greatly simplified
and has excellent productivity compared to the process for forming primer layer 25 by a vapour
deposition method or the like. Furthermore, the 9 primer plating layer has exceedingly favorable
characteristics as primer film because the surface activity of the primer plating film after film formation
is high, and continuous plating is possible without performing special 5 activating steps. There may be
no particular limitations to the substrate used in the invention provided it is a non-magnetic substrate.
The non-magnetic substrate may be subjected to surface- treatment with nickel phosphorous plating in
advance. The 10 non-magnetic substrate may be one on which plating is possible. The hon-magnetic
substrate of the invention may be particularly preferably of Si monocrystalline material manufactured
by the CZ (Qxoéheiiskilgrotass beHerF2aS (FsmpdiZuney nfetodabiliee surface orientation of the
substrate may be any orientation, including for example (1 0 0), (1.1 0) or (1 1 1). Furthermore, the
non-magnetic!SFFsHeRE hidy' Cohtam Bitd BFfofe LlenR&itta sBieh s SpGa e &% &HsYimpurity in

the substrate, In g fotal content of 20 Dl 102A.A0meLImE Haweyer when mplliqusialling i having
continuous plating is possible without performing special
5 activating steps.

There may be no particular limitations to the substrate
used in the invention provided it is a non-magnetic substrate.
The non-magnetic substrate may be subjected to surface-
treatment with nickel phosphorous plating in advance. The

10 non-magnetic substrate may be one on which plating is
possible.

The non-magnetic substrate of the invention may be
particularly preferably of Si monocrystalline material
manufactured by the CZ (Czochralski) process or the FZ

15 (Floating Zone) method. - The surface orientation of the
substrate may be any orientation, including for example (1 0
0), (1 10) or (1 1 1). Furthermore, the non-magnetic
substrate may contain one or more elements such as B, P, N,
As and Sn as impurity in the substrate, in a total content of

20 0 to 10%? atoms/cm’. However, when multicrystalline Si having
different crystal orientations on the same substrate surface,
or Si having excessively localized distribution of impurities
is used as a substrate, the primer plating layer which is
formed thereon may be non-uniform because of differences in

25 chemical reactivity. Furthermore, if a substrate having
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different crystal orientations on the same substrate surface, or Si having excessively localized
distribution of impurities is used as a substrate, the primer plating layer which is formed thereon may
be non-uniform because of differences in 25 chemical reactivity. Furthermore, if a substrate having 10
extreme localization is used, it may become impossible to achieve the primer plating layer structure
as described in the invention because a local battery is produced in the localized portion of the
substrate surface during formation 5 of primer plating layer. In the invention, the preferable activation
for formation of the primer plating layer may be carried out by etching slightly the surface oxide film
and the substrate surface of the non-magnetic substrate such as the Si 10 substrate. In the invention,
it is preferable to etch with an aqueous alkali solution of preferably 2 to 60 wt% caustic soda or the
like so as to rmhoemthel surédcezaxidetayes asswéll asttorcayrddecshghtly thessushistiode sarface. At this
time, the etching speed to achieve activation of the base 15 material may be preferably 20 rim/min to 5
m/min, and @&Xhée¥RhEBQrREUMER nfah2id peefé /bt tsiariealasleast 4@ 8ar Bredsématerial Si.
Although the temperature of the fluid during etching may differ with concentration and treatment time,

a range of 30 RS 106 Ty BB pP&eRIAE fdm HeidoiRg ttery is produced in the

localized portion of the substrate surface during formation
5 of primer plating layer.

In the invention, the preferable activation for
formation of the primer plating layer may be carried out by
etching slightly the surface oxide film and the substrate
surface of the non-magnetic substrate such as the 5i

10 substrate. In the invention, it is preferable to etch with
an aqueous alkali solution of preferably 2 to 60 wt% caustic
soda or the like so as to remove the surface oxide layer as
well as to corrode slightly the substrate surface. At this
time, the etching speed to achieve activation of the base

15 material may be preferably 20 nm/min to 5 pm/min, and as the
etched amount, it may be preferable to remove at least 40 nm
of base material Si. Although the temperature of the fluid
during etching may differ with concentration and treatment
time, a range of 30 to 100°C may be preferable from the point

20 of operability. |

According to a second aspect of the invention, as a
result of keen investigation into this etching and the non-
magnetic substrate before and after the etching, the
inventors have found a noticeable improvement in adhesion of

25 the primer plating layer when preferably the entire surface
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20 of operability. According to a second aspect of the invention, as a result of keen investigation into
“this etching and the non- magnetic substrate before and after the etching, the inventors have found a
noticeable improvement in adhesion of 25 the primer plating layer when preferably the entire surface
11 of the non-magnetic substrate has dimple shapes with a diameter of at least 50 nm and less than

1000 nm, and a depth less than the diameter. The depth of the dimple shape is preferably at least
0.1 rim and at most 100 rim. The dimple 5 shape is a small depression whose size can be measured
by an electron microscope. It may be preferable that the small depressions are formed regularly over
the entire surface of the non-magnetic substrate, and it may be preferable that the ratio of depressed
portion to non-depressed portion is (1 to 10 100):1. The non-magnetic substrate having a dimple
shape can foifin tihe ancthemoyrriagnesabstistete whese diafile hakaawerabieadhesion so that it
can withstand the leveling process of polishing or the like. It may be because the 15 contact area

between the SLaaes oFf tiee naf-r&grdtico SubstraaadndaRe prinder plARY Rijer RNifcRaderth

Furthermore, it may be because_the nhon-magnetic substrate ];Lust after the etching is difficult to be
dried aﬂhou&ﬁ?ﬁethan the diameter. ™ The depth of the dimple sHhape is

preferably at least 0.1 nm and at most 100 nm. The dimple
5 shape is a small depression whose size can be measured by an
electron microscope. It may be preferable that the small
depressions are formed regularly over the entire surface of
the non-magnetic substrate, and it may be preferable that the
ratio of depressed portion to non-depressed portion is (1 to
10 100):1.

The non-magnetic substrate having a dimple shape can
form film on the non-magnetic substrate where the film has
favorable adhesion so that it can withstand the lewveling
process of polishing or the like. It may be because the

15 contact area between the surface of the non-magnetic
substrate and the primer plating layer is increased.
Furthermore, it may be because the non—magnétic substrate
just after the etching is difficult to be dried, although the
reason is not yet clear, so that the reaction which forms the

20 primer plating layer proceeds favorably.

According to the first aspect of the invention, the
non-magnetic substrate which has been etched is
hydrophilically treated. The hydrophilic treatment may be
preferably performed using alcohol or a solution of hydrogen

25 peroxide solution.
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reason is not yet clear, so that the reaction which forms the 20 primer plating layer proceeds favorably.
According to the first aspect of the invention, the non-magnetic substrate which has been etched is
hydrophilically treated. The hydrophilic treatment may be preferably performed using alcohol or a
solution of hydrogen 25 peroxide solution. 12 The alcohol may preferably include monool or polyol
having 1 to 5 carbons such as ethylene glycol, ethanol and isopropyl alcohol. The hydrogen peroxide
solution may be preferably an aqueous solution of 1 to 20 wt%. A hydrogen 5 peroxide solution
having pH values of 9 to 12 obtained by addition of ammonia water may also be preferable.
Hydrophilic treatment can be carried out for example by soaking or washing the non-magnetic
substrate in alcohol or a hydrogen peroxide solution after etching. The preferable 10 hydrophilic
treatment time and t&fmPefstG yIRRY1 PR 86E2 k0t B0l bhds t8:aBAAhuees, RREPreferably 20

to 40C althqu h.itdiflf)ira%wit the nﬁmber of %eces to E‘ﬁltreated a}ndv Iumeté?gc treatment solution,.
The non-maoé’rg(-:"ti]@ﬁj trate Which had' Be& h%r %]aﬂﬁ}?re% ed Mctedsed AdhesioT with
respect to the;piey, plating Jayes formeg on,hem, A0l Pus adauprable Wniformiy dp i formation

on or above the nhon-magnetic
preferably an aqueous solution of 1 to 20 wt%. A hydrogen

5 peroxide soclution having pH values of 9 to 12 cbtained by
addition of ammonia water may also be preferable.
Hydrophilic treatment can be carried out for example by
soaking or washing the non-magnetic substrate in alcohol or a
hydrogen peroxide solution after etching. The preferable
10 hydrophilic treatment time and temperature may be 15 to 80°C
for 30 seconds to 10 minutes, more preferably 20 to 40°C
although it differs with the number of pieces to be treated
and volume of treatment solutilon,.
The non-magnetic substrate which has been
15  hydrophilically treated increases adhesion with respect to
the primer plating layer formed on them, and give a favorable
uniformity to film formation on or above the non-magnetic
substrate. This may be caused during formation of the primer
plating layer, due to the hydrophilic pretreatment, by the
20 plating solution completely covering the outermost surface of
the non-magnetic substraté, or by the plating solution having
favorable recirculation.
After the etching, or preferably after the additional
hydrophilic treatment, 'a highly adhesive plating material can

25 be obtained by forming a surface layer. The surface layer
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substrate. This may be caused during formation of the primer plating layer, due to the hydrophilic
‘pretreatment, by the 20 plating solution completely covering the outermost surface of the
non-magnetic substrate, or by the plating solution having favorable recirculation. After the etching, or
preferably after the additional hydrophilic treatment, a highly adhesive plating material can 25 be
obtained by forming a surface layer. The surface layer 13 may be produced by soaking in a plating
solution containing at least 0.01 N and preferably of 0.05 to 0.3 N of at least one metal ion selected
from the group consisting of Ag, Co, Cu, Ni, Pd and Pt, or of one or more elemental components 5
where said metal ion is contained as a principal metal ion. The thickness of this primer plating layer
may be preferably 10 to 1000 nm, more preferably 50 to 500 nm. When the layer is less than 10 nm
thick, uniforristRSUtRIFPSIIRER- B sBafe BartitTesmBy #bi BE otRAiREd W HeEPRGRFAH0S nm, 10

t_he crystall_ine_ ticle may W [l and may | tbh uitab}{i FSap ime _fiém. It may %e refe qble that
film formatloﬁ?zaégﬁgr%ped% %e gth%ggeo%lé?%bkr?o na %Ie%fro €ss &s [acé eﬁ?apsf ting.
A eS8 M OSSO B3 Som LA S TR g o a0
Cu, Ni, Pd and Pt, or of one or more elemental components
5 where said metal ion is contained as a principal metal ion.
The thickness of this primer plating layer may be preferably
10 to 1000 nm, more preferably 50 to 500 nm. When the layer
is less than 10 nm thick, uniform distribution of multi-
crystalline particles may not be obtained. When over 1000 nm,
10 the crystalline particles may swell and may not be suiltable
as a primer film.
It may be preferable that film formation is performed
by the method generally known as electroless displacement
plating. Although use of a solution which does not contain a
15 component which can act as a reducing agent such as
hypophosphoric acid and hypochloric acid is the same as in
conventional displacement plating, it may be particularly
preferable in the invention to use a sulfate salt bath which
does not contain a component serving as a glossing adent such
20 as saccharin. Examples of the sulfate salt may include
nickel sulfate and copper sulfate. The sulfate salt may be
preferably present at concentration of 0.0l to 0.5 N. A
hydrochloric acid bath, or a bath containing 0.05 N or more
chloride ion may not be preferable. It is not only because

25 it may be difficult to obtain the primer plating layer of the
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conventional displacement plating, it may be particularly preferable in the invention to use a sulfate
*salt bath which does not contain a component serving as a glossing agent such 20 as saccharin.
Examples of the sulfate salt may include nickel sulfate and copper sulfate. The sulfate salt may be
preferably present at concentration of 0.01 to 0.5 N. A hydrochloric acid bath, or a bath containing
0.05 N or more chloride ion may not be preferable. It is not only because 25 it may be difficult to
obtain the primer plating layer of the 14 invention, but also because there may be cases in which
plating onto the Si substrate itself becomes impossible. Furthermore, for the purpose of
accomplishing the invention, it may not be preferable to have each element such as K, Ca 5 or Na
present in the solution at level of 0.003 N or more. Consequently, chloride ion may be limited to less
than 0.05 N, 1&WeB&APBF Koh, RASS the ke feaytbe limited Yo ks cdans0 o3l ifthe solution. As

the plating condition of the invention, a bath 10 temperature may be 70 to 100C and the pH of the
solution mayPbé i BFaRge Sf jf‘.lﬁetosf‘z.g%ﬂéﬁ erabfiF? B BEASHheABAS EHid& ature of the
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but the it may not be preferable to have each element such as K, Ca

5 or Na present in the solution at level of 0.003 N or more.
Consequently, chloride ion may be limited to less than 0.05 N,
and each of K, Ca, Na or the like may be limited to 1less than
0.003 N in the solution.

As the plating condition of the invention, a bath

10 temperature may be 70 to 100°C and the pH of the solution may
be in a range of 7.2 to 12.8, more preferably 7.6 to 8.4.
When the temperature of the plating solution is less than
70°C, plating may not be possible. When the plating solution
is above 100°C, or the pH is outside the range described

15 above during plating, plating itself may be possible, but the
primer plat;ng film according to the invention may be
unobtainable. It may be preferable that pH is controlled by
addition of ammonia. If pH control is performed by hydroxide
such as caustic soda, it is problematic to work the invention

20 even if the pH is within the range described above. Although
the reason for this is not completely clear, it seems very
important that the metallic ion in the solution can form
complex ion with a complex forming agent such as ammonia.

Although the amount of ammonia to be added can be

25 adjusted in accordance with the initial pH, it is also
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primer plating film according to the invention may be unobtainable. It may be preferable that pH is
~controlled by addition of ammonia. If pH control is performed by hydroxide such as caustic soda, it is
problematic to work the invention 20 even if the pH is within the range described above. Although the
reason for this is not completely clear, it seems very important that the metallic ion in the solution can
form complex ion with a complex forming agent such as ammonia. Although the amount of ammonia
to be added can be 25 adjusted in accordance with the initial pH, it is also 15 possible to add the
ammonia to the plating solution in a range of 0.02 to 0.5 N, preferably in a range of 0.05to0 0.2 N.
The primer plating layer can be formed by combined use 5 of the etching treatment and primer plating
treatment described above. A soft magnetic layer can be formed on or above the primer plating layer
of the inventions 3 hb lsefttmagretid: ey exmmaynhat ke patieust lytimite dsand tiayninchude any 10
material known in the art. The soft magnetic layer may preferably comprise one or more selected from
the group corisimgRdt Ee, @0, 09, P, Rl zr I af ahahRe ika apdréiedexaniple tAérde? irftiddes
permalloy (F§80Ni20). It is also possible to use any method known in the art
The primer plating layver can be formed by combined use
5 of the etching treatment and primer plating treatment
described above.
A soft magnetic layer can be formed on or above the
primer plating layer of the invention. The soft magnetic
layer may not be particularly limited and may include any
10 material known in the art. The soft magnetic layer may
preferably comprise one or more selected from the group
consisting of Fe, Co, Ni, P, Nb, Zr, B, V and the like and
the example thereof includes permalloy (FegoNize) -
It is also possible to use any method known in the art
- 15 as the soft magnetic layer forming method without limitation,
for example sputtering.
The thickness of the soft magnetic layer may fluctuate
with the conditions of the application and use, and may be
for example, 100 to 1000 nm, preferably 100 to 500 nm.
20 The magnetic recording medium of the invention may be
preferably a perpendicular magnetic recording medium. The
magnetic recording medium of the invention may comprise a
non-magnetic substrate, a primer plating layer and a soft

magnetic layer. The soft magnetic layer may be a single

25 layer, or may comprise a multi-layer body constituted by a
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-15 as the soft magnetic layer forming method without limitation, for example sputtering. The
‘thickness of the soft magnetic layer may fluctuate with the conditions of the application and use, and
may be for example, 100 to 1000 nm, preferably 100 to 500 rim. 20 The magnetic recording medium
of the invention may be preferably a perpendicular magnetic recording medium. The magnetic
recording medium of the invention may comprise a non-magnetic substrate, a primer plating layer and
a soft magnetic layer. The soft magnetic layer may be a single 25 layer, or may comprise a multi-layer
body constituted by a 16 plurality of films. According to the invention, it is preferable that the primer
plating layer and the soft magnetic layer are formed by wet plating. By forming these layers using wet
plating, it is possible to obtain 5 exceedingly favorable characteristics in which the process is
simplified witblakcelldftprodudthAfsactiferier fidhdtaifredtrl doviteriblefilmifbrrihgtion is possible.
FIG. 1 shows an example of the perpendicular m%anetic recording type hard disk medium of the

invention. THYEF 8t igte Fo3the hEgRStidREoRiAG MdidA YR the b erititnSedthprises a
”moa[‘magne“cm%‘r%bnsé@{% 11%r§é‘£“ea[£e"’?‘ﬂé’oq:'rﬁ‘¥8r gi‘ﬁar‘]ic‘la Sr;?fa”é?f‘ﬁg?“c Y CE S SAD Rigyide the
gnetic recording meédium compriSing a recordmg layer4 on Soft
layers using wet plating, it is possible to obtain
5 exceedingly favorable characteristics in which the process is
simplified with excellent productivity, activity is
maintained and continuous film formation is possible.
FIG. 1 shows an example of the perpendicular magnetic
recording type hard disk medium of the inﬁention. The
10 substrate for the magnetic recording medium of the invention
comprises a nonmagnetic substrate 1, a primer plating layer 2
and a soft magnetic layer 3. It can provide the magnetic
recording medium comprising a recording layer 4 on the soft
magnetic layer 3. Furthermore, a protective layer 5 and a
15 lubricating layer 6 can be formed on or above the recording
film. These layers can be formed using methods known in the
art, such as sputtering or the like.
An example of a recording layer may include a Co
recording layer is, an example of a protective layer may
20 include a carbon protective layer, and an example of a
lubricating layer may include a fluorine based lubricating
layer. That is to say, the recording layer, the protective
layer and the lubricating layer can be as known in the art.
The thickness of these layers can fluctuate with application

25 and conditions of use.
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magnetic layer 3. Furthermore, a protective layer 5 and a 15 lubricating layer 6 can be formed on or
"above the recording film. These layers can be formed using methods known in the art, such as
sputtering or the like. An example of a recording layer may include a Co recording layer is, an
example of a protective layer may 20 include a carbon protective layer, and an example of a
lubricating layer may include a fluorine based lubricating layer. That is to say, the recording layer, the
protective layer and the lubricating layer can be as known in the art. The thickness of these layers
can fluctuate with application 25 and conditions of use. 17 According to the invention, the soft
magnetic layer and the recording layer may be provided on a single side or both sides of the
substrate. 5 The invention will be explained based on the working examples below, however the

present invention is AGIRFIfERY0 RER & xR |t HePB ot riRES dhadmed-bY St amdmbcARsal (P
doped N typ, substratrﬁ avm diameter of 6S mm WE!IC had been, duced by cutout,

edge- remova endr Igﬁﬁ é}'&}% i "2 niete S oS y?l%ll‘?le s]lfg%%%tésfa ?lcaﬁgbﬁﬂhe Cz
process, werg;pplished with collgjdal silicg of an mean

5 The invention will be explained based on the working

examples below, however the present invention is not limited

to these.

Example 1

10 Both surfaces of a (1 0 0) Si monocrystal (P doped N
type substrate) having a diameter of 65 mm which had been
produced by cutout, edge-removal and lapping of a 200 mm
diameter Si monocrystalline substrate fabricated by the CZ
process, were polished with colloidal silica of an mean

15 particle size of 15nm so as to have a surface roughness (Rms)
of 4 nm. The Rms means a mean square roughness and was
measured using an AFM (Atomic Force Microscope). The Si
etching was performed on the surface while the thin surface
cxide film was removed from the surface of the substrate by

20 soaking for 3 minutes in a 10 wt% aqueous caustic soda
solution at 45°C. Then, this substrate was scaked in an
ethylene glycel solution for one minute..

Next, a primer plating bath (solution) was prepared by
adding 0.5 N of ammonium sulfate to a 0.1 N aqueous nickel

25 sulfate solution, and the pH was brought up to 9.8 by
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15 patrticle size of 15nm so as to have a surface roughness (Rms) of 4 rim. The Rms means a mean
“square roughness and was measured using an AFM (Atomic Force Microscope) The Si etching was
performed on the surface while the thin surface oxide film was removed from the surface of the
substrate by 20 soaking for 3 minutes in a 10 wt% aqueous caustic soda solution at 45C. Then, this
substrate was soaked in an ethylene glycol solution for one minute.. Next, a primer plating bath
(solution) was prepared by adding 0.5 N of ammonium sulfate to a 0.1 N aqueous nickel 25 sulfate
solution, and the pH was brought up to 9.8 by 18 addition of ammonia water. This solution was heated
to 80C, and when the pH was measured again, it was 7.6. While adding ammonia water continuously
to bring the pH to 8.0 at 80C (the total amount of ammonia was 0.1 N), the primer plating 5 layer was
obtained by sahkiryithre mrévamslyrstehec Se rsubstitats irsthbyiriner platingsetdgidntfor B oAdwtes.
Investigation of the film of this material by fluorescent X-ray analysis and transmission electron
microscope, &fhifhaDbrirRs RBMFRyBEBFMEGFHnR 9B im0 Was corfirmdth Banssidng

etching was performed on the surface of a Si _substrate which had been obtained in the same manner
as in ammonia water continuously to bring the pH to 8.0 at 80°C

(the total amount of ammonia was 0.1 N), the primer plating
5 layer was obtained by socaking the previously etched Si
substrate in the primer plating solution for 5 minutes.
Investigation of the film of this material by
fluorescent X-ray analysis and transmission electron
microscope, a uniform primer plating layer of 200 nm + 10 nm

10 was confirmed.

Example 2

Si etching was performed on the surface of a Si

substrate which had been obtained in the same manner as in

15 Example 1, while the thin surface oxide film was removed from
the surface of the substrate by soaking for 2 minutes in a 45
wt? aqueous caustic soda solution at 50°C. Then, the Si
substrate was soaked for one minute in a 5 wt% hydrogen
peroxide solution adjusted to a pH wvalue of 9.5 by addition

20 of ammonia water. Next, a primer plating bath was prepared
by adding a 0.2 N aqueous ammonium sulfate sclution to a 0.2
N aqueous copper sulfate solution, and the pH was brought up
to 8.3 by addition of ammonia water. This solution was
heated to 80°C, and when the pH was measured again, it was

25 6.9. While adding ammconia water continucusly to bring the pH
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15 Example 1, while the thin surface oxide film was removed from the surface of the substrate by
'soaking for 2 minutes in a 45 wt% aqueous caustic soda solution at 50C. Then, the Si substrate was
soaked for one minute in a 5 wt% hydrogen peroxide solution adjusted to a pH value of 9.5 by
addition 20 of ammonia water. Next, a primer plating bath was prepared by adding a 0.2 N aqueous
ammonium sulfate solution to a 0.2 N aqueous copper sulfate solution, and the pH was brought up to
8.3 by addition of ammonia water. This solution was heated to 80C, and when the pH was measured
again, it was 25 6.9. While adding ammonia water continuously to bring the pH 19 to 8.0 at 80 C (the
total amount of ammonia was 0.2 N), the primer plating layer was obtained by soaking the previously
etched Si substrate in the primer plating bath for 7 'minutes. Investigating the film of this material by
fluorescent 5-R-r8y AnalysBland trékBmidsém blamenmicadscapeoa lanifam Pridiek platitlgdayer of

150 nm + 6 onfirmed. Example 3 Both surfaces of a (1 0 0) Si monocrystal (P doped N 10
type substra?g}%\gﬁ:/%rﬁcg %%Erln% erfo mAehEh fer? Xbrﬁaﬁgéd‘gy o RTETIL shEval and
lapping of a 2003kay diametar i manocrystalipe spbstrate fabricated,by.the CZ process, were
polished with colloidal silica of a mean particle siz% o&%}rﬁggga%ntg #a%‘étha gcér ace Ir%ﬂb%%%@s (Rms)
Investigating the film of this material by fluorescent

5 X-ray analysis and transmission electron microscope, a

uniform primer plating layer of 150 nm + 6 nm was confirmed.

Example 3

Both surfaces of a (1 0 0) Si monocrystal (P doped N
10 type substrate) having a diameter of 65 mm which had been
produced by cutout, edge-removal and lapping of a 200 mm
diameter Si monocrystalline substrate fabricated by the CZ
process, were polished with colloidal silica of a mean
particle size of 15nm so as to have a surface roughness (Rms)
.15 o©of .4 nm. The Rms means a mean square roughness and was
measured qsinq an AFM (Atomic Force Microscope). Si etching
was performed on the surface while the thin surface oxide
film was removed from the surface of the substrate by scaking
for 3 minutes in a 10 wt$% aqueous caustic soda solution at
20  45°C. Inspecting the surface of this material by electron
microscope, dimple shapes of an average diameter of 200 nm
and an average depth of 50 nm were observed (see FIG. 2).
Next, a primer plating bath was prepared by adding 0.5
N of ammonium sulfate to a 0.1 N aqueous nickel sulfate

25 solution, and the pH was brought up to 9.8 by addition of
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15 of 4 nm. The Rms means a mean square roughness and was measured using an AFM (Atomic
"Force Microscope). Si etching was performed on the surface while the thin surface oxide film was
removed from the surface of the substrate by soaking for 3 minutes in a 10 wt% aqueous caustic
soda solution at 20 45C. Inspecting the surface of this material by electron microscope, dimple
shapes of an average diameter of 200 nm and an average depth of 50 rim were observed (see FIG.
2). Next, a primer plating bath was prepared by adding 0.5 N of ammonium sulfate to a 0.1 N
aqueous nickel sulfate 25 solution, and the pH was brought up to 9.8 by addition of 20 ammonia
water. This solution was heated to 80C, and when the pH was measured again, it was 7.6.. While
adding ammonia water continuously to bring the pH to 8.0 at 80C (the total amount of ammonia was
0.1 N), the pAREe pictingdapar -waSibisbtambdtpsoalkasy treaprediotsyBéftheeSidsstrate in the
primer plating bath for 5 minutes. Inserting lattice-shaped cuts at 5 mm_intervals into this primer

plating film, SalotaPE (E5isTEFEF IRa8 MRk} Wad hs¥@ o rhake a PRLLEH TG LI FLRib&tion of
T e e e A oo T 0 s Py oA M o
amount of ammonia was 0.1 N), the primer plating layer was
5 obtained by soaking the previously etched Si substrate in the
primer plating bath for 5 minutes.
Inserting lattice-shaped cuts at 5 mm interwvals into
this primer plating film, sellotape {(registered trade mark)

was used to make a peel off test, and delamination of the

10 plated film was not observed at all.

Example 4

The etching was performed on the surface of the Si
substrate which had been produced in the same manner as in
15 Example 3, while the thin surface oxide film from the surface
of the substrate was removed by soaking for 2 minutes in a 45
wt% aqueous caustic soda solution at 50°C. Inspecting the
surface of this material by electron microscope, dimple
shapes of an average diameter of 100 nm and an average depth
20 of 30 nm were observed (see FIG. 3).
Next, a primer plating bath was prepared by adding a
0.2 N aqueous ammonium sulfate solution to a 0.2 N agqueous
copper sulfate solution, and the pH was brought up to 8.3 by
further addition of ammonia water. This solution was heated

25 to 80°C, and when the pH was measured again, it was 6.9.
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15 Example 3, while the thin surface oxide filmfrom the surface of the substrate was removed by
soaking for 2 minutes in a 45 wt% aqueous caustic soda solution at 50C. Inspecting the surface of
this material by electron microscope, dimple shapes of an average diameter of 100 rim and an
average depth 20 of 30 rim were observed (see FIG. 3). Next, a primer plating bath was prepared by
adding a 0.2 N agueous ammonium sulfate solution to a 0.2 N aqueous copper sulfate solution, and
the pH was brought up to 8.3 by further addition of ammonia water. This solution was heated 25 to
80C, and when the pH was measured again, it was 6.9. 21 While adding ammonia water continuously
to bring the pH to 8.0 at 80C (the total amount of ammonia was 0.2 N), the primer plating layer was
obtained by soaking the previously etched Si substrate in the primer plating bath for 7 minutes. 5
Inserting lattiEaldfafedrdite a2 BRARLRtrFHS IntBOMd BHRIES Platire) MniRgldtafe P giftered trade
mark) was used to make a peel off test, and delamination of the plated film was not observed at all.

10 22 What %‘pqaiﬁifeosg:_(:l_. A%%thtocﬂtﬁflprgﬁgﬁr?&a rRERARRed 38bSir&teMfor afh&gnetic
recording m%@'?ﬂb@rﬁﬁﬁ%ﬂﬂ@ ﬂ%g}?gﬂggc%tained by soaking the previously

etched Si substrate in the primer plating bath for 7 minutes.
5 Inserting lattice-shaped cuts at 5 mm intervals into

this primer plating film, sellotape (registered trade mark)

was used to make a peel off test, and delamination of the

plated film was not observed at all.

10
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substrate and a primer plating layer on the non-magnetic Si substrate, the method comprising steps
of: etching a surface of the non-magnetic Si substrate with an aqueous alkaline solution, subjecting
the etched surface to hydrophilical treatment, and subjecting the hydrophilically treated surface to
electroless displacement plating to form the primer plating layer. 2. The method of preparing a
surface-treated substrate for a magnetic recording medium according to claim 1 wherein said
hydrophilic treatment is alcohol treatment or hydrogen peroxide solution treatment. 3. The method of
preparing a surface-treated substrate for a magnetic recording medium according to claim 1 or 2
wherein said electroless displacement plating is carried out in a plating solution having pH of 7.2 to
12.8 by adding ammonia. 4. The method of preparing a surface-treated substrate for a magnetic

recording mﬁgiutm accorldin todany one of claims 1 to 3 further comprising a step of forming a soft
magnetic Iayeréasrérs—age\?el%eﬂ%ﬁ%ér plating layer. 23 5. The method of preparing a magnetic

recording medium comprising steps of providing the surface-treated substrate

1. A method of preparing a surface-treated substrate
for a magnetic recording medium comprising a non-magnetic Si
substrate and a primer plating layer on the non-magnetic Si
substrate, the method comprising steps of:

etching a surface of the non-magnetic Si substrate with
an aqueous alkaline solution,

subjecting the etched surface to hydrophilical
treatment, and

subjecting the hydrophilically treated surface to
electroless displacement plating to form the primer plating

layer.

2. The method of preparing a surface-treated substrate
for a magnetic recording medium according to claim 1 wherein
said hydrophilic treatment is alcohol treatment or hydrogen

peroxide solution treatment.

3. The method of preparing a surface-treated substrate
for a magnetic recording medium according to claim 1 or 2
wherein said electroless displacement plating is carried out
in a plating solution having pH of 7.2 to 12.8 by adding

ammonia.

4., The method of preparing a surface-treated substrate
for a magnetic recording medium according to any one of
claims 1 to 3 further comprising a step of forming a soft

magnetic layer on or above the primer plating layer.
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for a magnetic recording medium according to claim 4 and forming a recording layer on or above the
substrate. 24

5. The method of preparing a magnetic recording medium
comprising steps of providing the surface-treated substrate
for a magnetic recording medium according to claim 4 and

forming a recording layer on or above the substrate.

24




