TI TLE OF THE | NVENTI ON SUBSTRATE FOR MAGNETI C RECORDI NG MEDI UM BACKGROUND
OF THE INVENTION 5 1. FIELD OF THE I NVENTI ON The present invention rel ates
to a magnetic recording medium which conprises a substrate for a magnetic
recording nediumand a recording |layer. 2. DESCRI PTI ON 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

conput ers, such as personal conputers for exanple. As the recording
densities of hard disk drives increase, the devel opnent of perpendicul ar
15 magnetic recording types in which even higher density recording is
possi bl e is advancing, replacing the conventional |ongitudinal nmagnetic
recor di ngTE¥pEs O8f THEr ANVENSRKOHr i ves. I n perpendi cul ar nmagnetic recording,
the magnetic field 20 from adjacent bits is in the same direction as the
magnet i zi ng di r S6BFERATEoFARNYAGNET 6€eBEGRPRENGCMEPEIEMI t bet ween adj acent
bits, and there is |less self-reducing magnetic field (referred to bel ow as
a "diamagnetizing field") caused by self magnetization than in horizontal

25 magnetic recording, stabilizing the nagnetizing 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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I n perpendicul ar magnetic recording there is no particular necessity to
‘make the magnetic filmthin with increases in recording density. From

t hese points, the perpendicular magnetic recording can reduce the 5

di amagneti zing field and secure K,,V values, wherein Ku represents

ani sotropic energy, in particular the crystalline magnetic anisotropic
energy in the case of magnetic recording, and V expresses the volune of a
unit recording bit. Accordingly, it has stability against magnetization by
10 thermal fluctuations and is believed to be a recording nethod that
makes it possible to push the recording limt significantly upward. As

recordi ng nedi a, perpendi.cul recording nmedi g . have . a high affinity with
hori zontal | recaPAPREERBALEULARIMAERE iosSrBre ity FEETBalPchPly the sams

15 technol ogy .as .was used ¢ ntlona and in hot rea witing
of magnet & %é CH GG e I8 Z:Nd Oulrgks n&éﬁeﬂa@ %‘d?‘a gﬁpri se a
soft magnetic linin Ia er icall ermal | oy or th , a
recordlnglﬁqqﬂﬂﬁ%ﬁ gpgﬁgs yérl FgmaFE %ﬁc??ba 2d E%%alloy,

mul ti-layer fi of alternatlng | ami nated | ayers of Co layers and ultra
thin fil m§?e(’ffp‘c-'lﬁtr}115 aéoma%’t?t%ﬁ(ff COTE 0 G&TF er‘f‘}ucea otective layer, and

i i g | aybrebaraie e FOmI Gr e SR eV ré(é‘&IPgFRS‘% B8Ftin ks sof 25
magneti c, raerfadregaesnt% feinllrgc;[tr}lo%lirc]:esesne?:fgya}b%% pIaOrOtlrg:era% %%e 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 nm As well as being the path for magnetic flux fromthe recording
filmabove it, the soft magnetic lining layer is also the path for the
witing flux fromthe recording head. Because of this, it play the sane
role as an iron yoke in the 5 magnetic circuit of a permanent nagnet so
that it is required to be a thick film Conpared to formation of
non-magnetic Cr-based prinmer filmin a horizontal recording medium it is
not a sinple matter to formthe soft magnetic lining filmof the 10
per pendi cul ar recording medium ordinarily, the filns constituting a
hori zontal recording nmediumare all forned by a dry process (principally
by magnetron sputtering) (Japanese Patent Provisional Publication No.
5- 143972/ POG3m.Fi R VoL kmebohebnadieppatbs§ongmhgaebeenfluyefromatied for
15 perpendi cul ar recording. nedia. as well. However, fromthe aspect of
mass- pr od¥eCods 1aed fp:rl@d@gﬂv\ﬁ thE,, ther s odite Magmgd L prldblies laivelr flisl m
formation by dry processing because of process stability, the conplexity
of paranmetdsosdtrs pgdh fodr ther ernifdmaarfyitd fyoal dde pesosdd ngpbedd -
Furthermore, for the 20 purpose of achieving higher densities, it is
necessary Begaussgke ft Hdriifei git pdaviiiheh staime hede fdsoams laleoy arokiee isuthace of
the magnetic disk (the. flying height) as Iow as possible. Accordingly, in
t he mapuf Fadied isf alreuddr pdndi eraeneadnaEiaely esortdiaty ivedisumegutl riesl
necessary to cover the substrate with
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 filmof such a thickness that it can be |eveled 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 nmetal filmby a plating
5 method, with which a thick filmcan be formed nore easily than by vacuum
deposition. In order to performplating with favorabl e adhesi on by wet
process plating, it is very inportant that material which can act as a
catal yst for reducing netal ions in the plating 10 solution exists in |large
guantities at junction sites between the plating filmand the base
material. Furthernore, the dhesi ve strength betme he p ing film
which is QBFﬂgﬂngand{?%‘:évﬁat APt FaE ?)%HE!% % Jr@&h%ﬁ%al anchori ng

ef f ect due 0 un nnes t he surfac lLlated 15 sulhstrate, or on
Chem cal PREGTHER: Bo SbaFdeBROCRESpRa: 4" s JBUPLALE. QNSFRE PG (1
For exanple, in order to plate the surface_of naterla% %é IS poor in
cheni cal F@&Ethngeméﬁéﬁ asTh%?asY?Elo%%r5%§E§ BFr g BSETOd" Fd for
securing adhesion 20 based on ne anchorin wi, de used, ,wherein
col I ofdal CBAF | 81 BEnaRESFEkes SHERRGe et ot i BRLAYT LD PYuR BEBHFS
g'uﬂo;c E)Pneett gbibgﬁﬁ:ﬁa %&;a a IheeCehh g dal solution after roughening the

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 netal such as Fe or the like, metallic bonds are fornmed between
the plating filmand the plated netal imediately after starting the
plating, and it is believed that strong adhesion is 5 ensured by generation
of an alloy at the atomc |ayer 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
O Si02 which is of low chem cal activity. For this reason, 10 it is
difficult to formchem cal bonds with the plating film Furthernore, there
wer e probl ens tRat theeofheradangi wWhen pilptéoq waburdagkt ef BeFfaceuch
treatnent is water repellent, is_ partially dry, and that non-uniformfilm
i s fornedasn Heher pihg dikes mebad hijcddopdenawe thvameachdataegnalthexi de film
of the Si surface can be dissolved for renoval by soaking in HF or the

li ke. HowdMe&tinohd iday sk tdie tHatsid weited Hameadiatialy mditeralstexitdagf il m
renoved oxidizes very easily, so that before the plating filmcan be
forned, tHA&eoBlddimd/mangd 20 figr fked igysich that edgongh adhe$ 108 gisoups in the
solution when it is soaked in the plating solution. Consequently, a

f avor abl e g3Isattiafy by 19aneaRicrhe hittaiadd@y 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 23 the surface of the
substrate in a simlar nmanner to that 5 previously described when plating
plastic or the like. Alternatively, it can be perfornmed by plating a netal
| ayer 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 sem conductor wafer or the |ike wused in
electronic materials or the like. Furthernmore, if 10 the substrate surface
i s r oughe®&@ P UPddh&eiscaIlbgdo ey wd.at iy led astem offe theoddde .ar e

gener ated, _and dependi ng on the dinmensions and shape of the marks, the

pr obl em oftl&erdgidiv@dvablid (cadis et pamfsmmace byt mdrdtimdoec medall 3 aEWVARY OF
THE INVENTION It is an object of a first aspect of the invention to

provi de a fSuifest &vt Va@oad Phaisst dere Sidricn raetdisc speddedilmg - medi um whi ch
has uniform properties with regards to film_ formation above a non-magnetic
substrate and c%ﬁw@aﬁﬁaiﬁnzﬁhﬁhpéﬁcﬁsﬁnpfa@daﬁh@gﬁﬁéﬁéﬁiéoﬁéb@éﬂng fRdi um

conprising a recording layer. As a result of.repeated keen investigations
into a2 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 recordi ng medium which has

uni form properties with regards to filmformation 25 above a non-nmagnetic
substrate and can contain thick film a 6 soft nagnetic |ayer and a
magneti c recording medi um conprising 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
magneti ¢ recordi ng medi um conprising a non-magnetic substrate and a priner
plating | ayer 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
hydr ophi | it SRFAEHLG d2eraladch@ MAgERtieh tr o510 rl igd iMegdaim per oxi de
solution treatnment. The inventors of the invention have also found that

t he magneti@RHESIHE fy GREFLHD g ndhe Havusssaad fthe 4 nvggivdione
recordi ng nedium a soft  magnetic |ayer and recording |ayer is preferable
as a 15 pé&dferddiveyd dhateddr dindpindd @Rhisd@ tdisn e ath desardibegs gdereof
the invention, the non-magnetic substrate whose surface has been

hydr ophi | iidallsy effechisng taProsician surfigrhinaptad wusdaadea dom lam

formed_ on or above this substrate. Thus, it can provide a surface 20
treated sEFSRIE FGCH Heigh @9E P COMRTHE st uRaihmstgneddd © cosding tehi ck
film 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 nedium which has
adhesi on strong enough to withstand the 25 | eveling process of polishing or
the Iike when formng film7 above a non-nmagnetic substrate and whi ch can
contain thick film and the magnetic recordi ng nmedi um conprising a
recording layer. As a result of repeated keen investigation into a 5
surface-treated substrate for a nagnetic recordi ng nmedium which can
contain thick film having adhesion to a non- magnetic substrate, a soft
magnetic | ayer and a magnetic recording nmedi um conprising a recording
| ayer, the inventors of the invention have found that in order to achieve
the 10 obpketvedespenbedgnbbie subitretéesnidvehichpravidentaturtiatek treated
substrate for a magnetic recordi ng nedi um conprising a non-nmagnetic
subst r at efahd, aapdi the phanehic| ngerrdisgosedivuonconer hdhRgmgnet i c
substrate wherein preferably the entire surface of non-magnetic substrate
conpri sesrdcapienghapysrls with a dianeter of at -least 50 nm and | ess
than 1000 nm and- a depth of less than the diameter. It has been found
that the di nplasshapesuhavdhgrepeaped bécatineasti@atiiom mdoaa nost 100
nmmay be particularly preferable. Furthernore, it is also possible to
furthér pesovfdeeatsebtedngnbstcatayépr2e nhgpeséd vacordabgvecdhempri mer
plating | ayer. '
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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Adhesi on between the non-magnetic substrate and the prinmer plating |ayer

i ncreases due to the surface of the non- magnetic substrate having
predet erm ned di npl e shapes. Consequently, it is possible to provide a
surface-treated 25 substrate for a magnetic recordi ng medi um whi ch has
adhesion 8 strong enough to withstand the | eveling process by polishing or
the |like, and which can contain thick film BRI EF DESCRI PTI ON OF THE
DRAWNGS 5 FIG 1 shows a cross-sectional view of a perpendicular magnetic
recording type hard disk nedium which is an exanple of the invention
FIG 2 is a photograph of a surface of a Si nonocrystalline substrate of
Exanple 3 taken with an electron 10 mcroscope. FIG 3 is a photograph
of ' a surf&EEORY aneuIhnbAoriyBERRPANENSUBSVRALBIOPTERERAPI BY4PPAKBRLIAPt h an
el ectron microscope. 15 DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS
By form ngfatpei hékepl apfinghiaheranororbaber thhgkafibighl y adhesive
material prior to formng film above a non- magnetic substrate, it is
possible to obtain a soft magnetic film having favorabl e adhesi on wi thout

perforning unnecessary 20 substrate surface roughening or various
surf ace- aBRIGEt PEACRIPEAONeRFSTHE PRBWINGS | n addition, because the

i nvention
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 displacenent plating, the
process is greatly sinplified and has excellent productivity conpared to
the process for fornming prinmer |ayer 25 by a vapour deposition method or
the like. Furthernore, the 9 prinmer plating |ayer has exceedingly
favorable characteristics as primer filmbecause the surface activity of
the primer plating filmafter filmformation is high, and continuous
plating is possible without perform ng special 5 activating steps. There
may be no particular limtations to the substrate wused in the invention
provided it is a non-magnetic substrate. The non-nmagnetic substrate may be
subjected to surface- treatnent with nickel phosphorous plating in advance.
The 10 noRFAB§HePLEtinBsLAYEE REY Bé%ﬁél&ﬁlwhfféﬁob‘ﬁaﬂ-ﬁng is possible. The
non- magneti c substrate of the invention my be particularly preferably of
Si nonocr FEPERCLRELFRLES] &P PﬁéﬁﬁFaétléerHeWutsﬁetéZ eezbeRrarskiyYiprocess
or the FZ 15 (Floating Zone) metho -The surface orientation of the

subst r at e fay BepéﬁﬁeérPéﬁFéFHoﬁlanéﬁﬁﬁanlﬂBrf@%ﬁﬁﬁF@“(&soh1€P grd1 0)
or (111). Furthernnre t he non-nagnetic_ substrate nmay contain one or
more el enSADS LoGONSa@1BE1PY S Pﬂ§S&P&eSH1§§°u§pBﬁF??rmhnEh§P§GB§9rate in

a total content of 20 0 to 1022 atons/cnR2. However, when nulticrystalline
Si ha¢§ngactlvatlng 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 O
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 sane substrate surface, or Si having
excessively localized distribution of inpurities is used as a substrate,
the primer plating |ayer which is forned thereon may be non-uni f orm because
of differences in 25 chemical reactivity. Furthernore, if a substrate
having 10 extreme localization is used, it nmay becone inpossible to
achieve the priner plating layer structure as described in the invention
because a local battery is produced in the |ocalized portion of the
substrate surface during formation 5 of primer plating |layer. In the
invention, the preferable activation for formation of the priner plating
|l ayer may be carried out by etching slightly the surface oxide film and
t he subst edteeneyudpged ightilea Acr ivsedgndtt ayubsicomee 1gpoissadlenéoSi 10
substrate. In the invention, it is preferable to etch with an aqueous
al kal i solaghiigiveotther rérel pl2tindwd amed carctyreseda descrtibeld ke so as
to remove the surface oxide layer as well as to corrode slightly the
subst r at e ther flagentien hiesausieng, lara leteltitey vs psedroduasih dve taet i vati on
of the base 15 material may be preferably 20 nmmn to 5 ~Lmmin, and as
the etchd@caddmed pertigp lod fhef audlsiteate serdeccardurdast f4gmamioof base
material Si. Although the tenperature of the fluid during etching may
di ffer>w o ®Fides Pdeitdmdaddvateat nent time, a range of 30 to 100*C may
be preferable fromthe point
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- nmagnetic
substrate before and after the etching, the inventors have found a
noti ceabl e i nprovenent in adhesion of 25 the primer plating |ayer when
preferably the entire surface 11 of the non-magnetic substrate has dinple
shapes with a dianeter of at |least 50 nmand | ess than 1000 nm and a
depth less than the dianmeter. The depth of the dinple shape is preferably
at least 0.1 nmand at nost 100 nm The dinple 5 shape is a snal
depressi on whose size can be nmeasured by an electron mcroscope. It may be
preferable that the small depressions are forned regularly over the entire
surface oPf the non-magnetic substirate, hasddimpiaysheprpsewéthbke that the
ratio of depressed portion to non-depressed portionis (1 to 10 100):1.
The non- ndgreeitersgfsttateafivPRgna dingplesshapencafO0f omm Bhdnrodephb
non- magneti c substrate where the filmhas favorable adhesion so that it
can w t hstle@sg then &pel dhgmepescesthef dpprhshf ngherdimelei &kapretismy be
because the 15 contact area between the surface of the non-nagg;tic
subst r at epgrderiadlyr aredepbst Ond Moy end ati nossadfd. nmFur Therabreleit may
be because the non-nmagnetic substrate just after the etching is difficult
to be dri ed2rsl tsoagkmehé 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 forns the 20 priner

pl ati ng | ayer proceeds favorably. According to the first aspect of the

i nvention, the non-nagnetic substrate which has been etched is
hydrophilically treated. The hydrophilic treatment may be preferably
performed using al cohol or a solution of hydrogen 25 peroxide solution. 12
The al cohol may preferably include nonool or polyol having 1 to 5 carbons
such as ethyl ene glycol, ethanol and isopropyl al cohol. The hydrogen
peroxi de solution nmay be preferably an aqueous solution of 1 to 20 wt% A
hydrogen 5 peroxi de sol ution having pH val ues of 9 to 12 obtai ned by

ddi ti f i t b f hi | t t
b carried out THP BionbPa Byy RESEPRABLY WhehiHg PHECH éﬁ;ésa%{feﬁ e oA
bstrat I I hyd I ft hi Th
or ot o1 abl 82740y & SEne) CETPRES: AN ee”’xthwﬁep%n%é&%?va?e #8% o g0’ C
for 30 seconds to.10 nl%_h nnrﬁ referabl¥ d g Itho h it
differs mﬂFﬁpFﬁgyﬁuﬁBEP Gt -pi LResY I et BEFRHT 5nﬁ° %Fh%%:%ﬂyt ®at nent

sol ution, ok n%Ilc sub%tra e whi 5 hilically
reated | REFeEIEDLYaRGo PO ERIEn SPOCSah €3 Tt RE B REF plACHIGEIEGr 1 or med
on them and gine 3MRUALEPLS VY L TN JF Smbongrten; g 0 above the
non- negnet&
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 prinmer plating
‘layer, due to the hydrophilic pretreatnment, by the 20 plating sol ution
conpl etely covering the outernost surface of the non-nmagnetic substrate,
or by the plating solution having favorable recirculation. After the
etching, or preferably after the additional hydrophilic treatnent,'a

hi ghl y adhesive plating nmaterial can 25 be obtained by formng a surface

| ayer. The surface |ayer 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
| east one netal ion selected fromthe group consisting of Ag, Co, Cu, N,

Pd and Pthl of on ment al conponent s ig nmetal ion is
Cont a1 neqad’ BenpRRaute By sPaRaR0 Thn g Pl eR RGeSOt RS B ARR B at | g

| f 10 t 1Q00 f b 50 .t \Wh
the I ayer @ Qe&pregirfﬁ&n N, G Dk tagaBly: PR B B kel Doy yn s Speasl Vi

tall bt d. W 000 10 th
Eiiitiulﬁiﬁ 3%%”%{?%% s O SR o e i1

It may be &ﬁ 2I fl|ﬁ]f rnatlon s erforne b t i

generally 5Ie§§ 8|58P§cgﬁéﬁp %ﬁ@ﬁaﬁeﬁ & of a

solutlg ch does nogﬁﬁpntal a 15 canponent mhlch can.act ag a reduci ng
uch’

agent §§e oric¢ &@lEogﬁ&lﬁfﬁoéﬁl8rP515€FBa}sm?ﬁ§ safBas in

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

14



conventional displacenent plating, it nmay be particularly preferable in
‘the invention to use a sulfate salt bath which does not contain a
conponent serving as a gl ossing agent such 20 as saccharin. Exanples 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
hydrochl oric acid bath, or a bath containing 0.05 N or nore chloride ion
may not be preferable. it is not only because 25 it may be difficult to
obtain the prinmer plating |layer of the 14 invention, but also because there
may be cases in which plating onto the Si substrate itself becones

i npossi ble. Furthernore, for_ the purpose of acconplishing the invention,
17y ORI Par Tt 15 on A6 e EE e o SR, 1 ety N
present in_the solution.at |].evel of 0.003 N.or nore. Consequently,

Db or 1 de PO iy BRI e d i G HRste atitar (005 NECOTiss dABRSGAIRe La N o
the |ike n%é*?f limted to less than 0.003 Nin the solutiaon. As the
plating coMitiSEHGEt HET MWENRGROE Bt R CRPMRY A% @ Syt 58 570 o

100" C and ,t he pH of the sol uti my .be in a range of 7.2 to 12.8, nore
orof ot abl 3 & M50 G0 PE FRRAETERY 9 G SPGB 851 G R | s
| ess than 70'C, IatinggggﬁFgot be possible. \Wen the plating solution is

above 100%¢, "G F?egeﬂﬁ i iS¢ UHOT &g Fsde e 05 b GFe MAFS -ng

lating, plating itself e ssible, but the
P 9 %onse ently, éﬂ?égidéxion may be llékted 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 plati ng filmaccording to the invention may be wunobtainable. It
-may be preferable that pHis 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 pHis within the range descri bed
above. Although the reason for this is not conpletely clear, it seens very
inportant that the netallic ion in the solution can form conplex ion with
a conplex form ng agent such as ammoni a. Al though the amobunt of amnia to
be added can be 25 adjusted in accordance with the initial pH it is also
is possible to add the ammonia to the plating solution in a range of 0.02
to 0.5 N, preferably in a range of 0.05 to 0.2 N. The prinmer plating |ayer
can be foPRedibyectabrAddtiseamgopfiat ke éhehbhgtingasedntiandipramer
plating treatnent described above. A soft magnetic |ayer can be formed on
or above Thageppeifner 0l &pi Ag>l HyePreferhdliynianei sangfhefsof 05nmagnét Rc
| ayer may not be particularly limted and nmay include any 10 materi al known
in the ar®. The soft magnetic layer may preferably conprise one or nore
sel ected fromthe group consisting of Fe, Co, N\, P, Nb, Zr, B, V and the
li ke and the eXhfpbeinhsredptingl bagerpernabeoforRedohly2dombingd wbso
possible to use any nethod known in the art
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 nmagnetic |ayer form ng nethod-without limtation, for
‘exanpl e sputtering. The thickness of the soft magnetic |ayer may fluctuate
with the conditions of the application and use, and may be for exanple,
100 to 1000 nm, preferably 100 to 500 nm _ 20 The magnetic recording
medi um of the invention may be preferably a perpendicul ar magnetic
recordi ng medium The magnetic recordi ng nedi um of the invention may
conprise a non-nagnetic substrate, a prinmer plating |ayer and a soft
magnetic | ayer. The soft magnetic |ayer may be a single 25 |ayer, or may
conprise a multi-layer body constituted by a 16 plurality of filns.
According to the invention, it_is preferable that the prinper, plating |ayer
and the s&iPradddwetitc fidysr afecebriid By wee prEeRkEonBylfolfi ng t hese

| ayers using wet plating, it is possible to gbtain 5 exceedingly favorable
characterP§@¢@§aPﬁewﬁ#@% e prddeds piletigigndieivere doa) Fﬁeeﬁééglent
productivity, activity is mantained and continuous_filmformation is
possi bl e. "EEBEtLCSHEWS Tap Téx drpPe ot WE D&l Fdidi%oul BY FRERERY cEhe@Ror di ng
type hard _di sk nedi.um of the invention. The 10 substrate for the nagnetic
recor di ng JAY&EEMUSEGh &S PRGN, ddndS SessdtdSnt®gRBtRdisubstrate 1, a

primer_plating l.ayer 2 and_a soft magnetic layer 3. It can provide the

magnetPc  SFEEHARIG YmEdiViphaRdifp IGhSITRG Te THEdd R g Ml AhsnPrREessf ds

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. Furthernore, a protective layer 5 and a 15 lubricating

‘| ayer 6 can be forned on or above the recording film These |ayers can be
formed using nmethods known in the art, such as sputtering or the like. An
exanple of a recording |ayer may include a Co recording layer is, an
exanple of a protective layer may 20 include a carbon protective |ayer,
and an exanple of a lubricating |layer may include a fluorine based

| ubricating layer. That is to say, the recording |ayer, the protective

| ayer and the lubricating | ayer can be as known in the art. The thickness
of these layers can fluctuate with application 25 and conditions of use.

17 According to. th th
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surfaces of, no stal (P doped N type substrate) having a
di anet er gﬂdg cﬁuﬁﬁ% ﬁ%@% produced by cutout, edge-renoval and

| appi ng of a 200 mm dianeter Si nonocrystalline substrate fabricated by
the CZ process, were polished wth colloidal silica of an nean

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 particle size of 15nmso as to have a surface roughness (Rms) of 4 nm
"The Rrs nmeans a nean square roughness and was neasured using an AFM
(Atom c Force Mcroscope) The Si  etching was perfornmed on the surface
while the thin surface oxide filmwas renoved fromthe surface of the
substrate by 20 soaking for 3 minutes in a 10 wm % aqueous caustic soda
solution at 45C. Then, this substrate was soaked in an ethylene glycol
solution for one mnute., Next, a prinmer plating bath (solution) was
prepared by adding 0.5 N of ammonium sulfate to a 0.1 N aqueous nickel 25
sul fate solution, and the pH was brought up to 9.8 by 18 addition of
ammoni a water. This solution was heated to 80C, and when the pH was
measur ed @&gitidn afasmpuaiawateraddfhgs sedvtienwaasr heatetintou8PSCt o
bring the pHto 8.0 at 80C (the total anmpbunt of ammonia was 0.1 N), the
primer pl &chghen Itdfe s omtea st bR Eddki ng 1S phdri oliBLyeepdfdBIS]
substrate in the primer plating solution for 5 mnutes. Investigation of
the fil m i ety gonfinyqusdnedeemr oy dheamd] vl $.dn@tt B83€ni ssi on
el ectron mcroscope, a uniformprimer plating |ayer of 200 nm+ 10 nm 10
was confi rtfd® &rplaronrs; off aidas'dserd or dbd dhe e detdna Si

substrate which had been obtained in the same manner. as in ,
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 Exanple 1, while the thin surface oxide filmwas renoved from the
'surface of the substrate by soaking for 2 mnutes in a 45 w % aqueous
caustic soda solution at 50C. Then, the Si substrate was soaked for one
mnute in a 5 wt % hydrogen peroxide solution adjusted to a pH value of 9.5
by addition 20 of ammonia water. Next, a prinmer plating bath was prepared
by adding a 0.2 N aqueous ammoni um sul fate solution to a 0.2 N aqueous
copper sulfate solution, and the pH was brought up to 8.3 by addition of
anmoni a water. This solution was heated to 80C, and when the pH was
measured again, it was 25 6.9. Wiile adding anmoni a water continuously to

or i rer ol a1 11 a3er® s o Ty “BOMANGA METGres 60 § - Sotdnears
of thi 5 st BT BRI b ralrdachy kg oot sSSP ect 1 on
Exanpi o 5 Botredurt st AL (&R g s AR s var Rashioi W mbiiigpe
il ) A Gl L B e e S
ean  gar 6 O ST 6 PSR S HE T TR SR ST TRARRS (o)

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 Rrs nmeans a nean square roughness and was neasured using
‘an AFM (Atom c Force Mcroscope). Si etching was perforned on the surface
while the thin surface oxide filmwas renoved fromthe surface of the
substrate by soaking for 3 mnutes in a 10 w % aqueous causti c soda
solution at 20 45C. Inspecting the surface of this material by el ectron

m croscope, dinple shapes of an average dianeter of 200 nm and an average
depth of 50 nm were observed (see FIG 2). Next, a priner plating bath was
prepared by adding 0.5 N of amonium sulfate to a 0.1 N aqueous ni ckel

sul fate 25 solution, and the pH was brought up to 9.8 by addition of 20
ammoni a water. This solutjon was_heated to 80C and when the pH was
measur ed ZJECR1A Hak&s -7. Bhignppiubdenrnyaanieatad wat BF Gomuthidiadly to
bring the}&H t%18.0 at 80C (the total . anount of amnia ﬁas 0.1 "P\r% t he
primer pl &EngH 506 NRASHE SShAgAtad By &65kinG t hERpLBVAGHLTY *TRARHE S
substrate in the prinmer plating bath for 5 mnutes. Inserting

| atti ce- sHAtEE SORSIBUORSHR it grf\?-é'.’lgs thet #H 49 S - iafeBOpFat Fag Fotad
sel |l ot ape (registered trade nar s uysed tq nake a peel off test, and
ol an ot POIRIGE Oife TG 805 (-h We HPE CHaero® AR LEEHPE 4 The
e g "B Ll o ot S ace ALANS FralPU LS HLEL 12 e

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 Exanple 3, while the thin surface oxide filmfromthe surface of the
substrate was renoved by soaking for 2 mnutes in a 45 w % aqueous caustic
soda solution at 50C. Inspecting the surface of this material by electron
m croscope, dinple shapes of an average dianeter of 100 nm and an average
depth 20 of 30 nm were observed (see FIG 3). Next, a priner plating bath
was prepared by adding a 0.2 N aqueous ammoni um sul fate solution to a 0.2
N aqueous copper sulfate solution, and the pH was brought up to 8.3 by
further addition of amonia water. This solution was heated 25 to BOC, and
when the pH was neasured again it was 6.9. 21 Wil e adding annDnia wat er

t th 80C tal .
o S AT B e SRR lAR S B BB
previoysl tch 8 substrate in the ﬁrlner |ating bath for 7 mnutes. 5
| nserting I Qt at cg s%abghe ctr' @ hiaBORT | At PR RS Qe sN)p'rlthl%‘? pl ating

film sellotape eqgi.stered trade used. to eeI off test,
and deIanPﬁéPl5n£gFg% iﬁVﬁFeHaF|nﬁFﬁégeﬁagyoﬁgéFﬁgangF aPF vi@“? YWhat is
clainmed is urfac eated substrate for, ,a nma i recor.di medi um
Compr 1 i ng 6 RGNS taBHBCTE Ak andtr 508 RRoge: piatTng BREh' or’ TORIRLELS!
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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surface has been subjected to hydrophilical treatnment and a priner

pl ating layer on the non-nagnetic substrate. 2. The surface-treated
substrate for a nmagnetic recording nediumaccording to claiml wherein
said hydrophilic treatnent is al cohol treatnent or hydrogen peroxide
solution treatnent. 3- The surface-treated substrate for a magnetic
recordi ng medium according to claiml1l or claim2 further conprising a soft
magneti c | ayer di sposed on or above the priner plating |layer. 4- A
magneti c recordi ng medi um conprising the surface- treated substrate for a
magneti c recordi ng medi umaccording to claim3 and a recording | ayer
provi ded gR,pr;abeygihbg jsubstrate. S. A surface-treated substrate for a
magneti c -TECUrdrng—nEdrunr onprising a non-nagnetic substrate and a
primer plating |layer on the non-nmagnetic substrate; wherein a surface of

t he non-nmagnetic substrate conprises dinple shapes of a dianeter at |east

50 and 1ess tpanal00Drnf_R0dapbddsdERtDalessotha mgaﬁe jgneter. 6. The

surface-treated substrate for nagnetlc recor um according to

claim5 “@gégkﬁlﬁq'ﬂeQE h-gk r&ggng h8n§ﬂggﬁ§tié Qﬁbg€9§£e OghoLkm and at

nost 100 nm ace- reate substrat or a nmagneti
surface has been subjected to hydrophilical treatment and a

primer plating layer on the non-magnetic substrate.

2. The 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 surface-treated substrate for a magnetic
recording medium according to ¢laim 1 or claim 2 further
comprising a soft magnetic layer disposed on or above the
primer plating layer.

4. A magnetic recording medium comprising the su;face—
treated substrate for a magnetic recording medium according
to claim 3 and a recording layer provided on or above the
substrate.

5. A surface-treated substrate for a magnetic
recording medium comprising a non-magnetic substrate and a
primer plating layer on the non-magnetic substrate;

wherein a surface of the non-magnetic substrate
comprises dimple shapes of a diameter at least 50 nm and
less than 1000 nm, and of a depth less than the diameter.

6. The surface-treated substrate for a magnetic
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recordi ng nmedi um according to claim5 or claim6 further conprising a soft
‘magnetic | ayer disposed on or above said priner plating |ayer. 24

recording medium according fo claim 5 wherein said depth of
the dimple shapes is at least 0.1 nm and at most 100 nm.

7. The surface-treated substrate for a magnetic
recording medium according to claim 5 or claim 6 further
comprising a soft magnetic layer disposed on or above said

primer plating layer.
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