- 1 TITLE OF THE | NVENTI ON MAGNETI C DI SK,
MANUFACTURI NG METHOD THEREFOR AND MAGNETI C RECORDI NG
DEVI CE 5 BACKGROUND OF THE I NVENTION 1. Field of the
I nvention The present invention relates to a nmagnetic
di sk, a manufacturing nethod therefor and magnetic
recordi ng device, and particularly=10 relates to a
magneti ¢ di sk manufacturing method that forns a
magnetic | ayer and the |like by applying a bias
voltage to a substrate 2. Description of the Related
ic recording 15 devices
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15 devices have become used for recording high-
resclution digital static images and dynamic
images, a demand for larger capacity and higher

recording density is growing. Being small and
light as well as having a high access

20 performance, magnetic recording devices,
especially magnetié disk devices, are more often
used in audio/visual recording equipment for
home-use and'mobile terminals.

Due to such circumstances, develocopments

25 for reducing thickness and increasing coercivity
of magnetic layers of magnetic disks used in the
magnetic disk devices are in progress 1in order
to boost recording density. However, if the
recording density is increased, demagnetic

30 fields that demagnetize the magnetic layers are
intensified. Therefore, it is necessary to have
high coercivity for suppressing the demagnetic
fields. A reduction of thickness of the magnetic
layers is also necessary because thicker

35 magnetic layers generate greater diamagnetic
fields.

In the case where magnetic disk devices



In the case where magnetic di sk devices - 2 are used
in nobile termnals, the magnetic di sk devices are
often subjected to vibration and shocks. Substrates
of magnetic di sks have conmmonly been fornmed of

al um num al l oys. However, 5 if g shock occurs during
recordi ng/ reproduci ng operations and a magnetic head
hits a surface of the magnetic disk, the al um num
all oy substrate is easily dented or damaged. For this
reason, alum num alloy substrates are being repl aced
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formation of the layer on both sides of the
substrate (see, for example, Reference 1:
Japanese Patent Laid -Open Publication No. 7-

20 243037 and Reference 2: Japanese Patent Laid -
Open Publication No. 9-7174). The substrate is
held by claw-like support members of the
substrate holder at the end face of the outer
edge of the substrate. In this state, Ar ions or

25 +the like strike a target in a vacuum processing
chamber. Then, sputtered metal particlés are
deposited on an under layer formed on the non-
magnetic substrate. Since the metal particles
are positively charged in this process, a

30 negative bias is applied to the non-magnetic
substrate so as to accelerate the metal
particles. It is known that the coercivity of
the magnetic layer can be improved by such
acceleration of the metal particles.

35 ITn reference to Reference 1, the bias
is applied through the claw-like support members

of the substrate holder. To ensure contact




35 In reference to Reference 1, the bias is applied

t hrough the clawli ke support nenbers of the

substrate holder. To ensure contact - 3 between the
support nenbers and the under layer fornmed on the

i nsul ating substrate, there is 3rovided a changi ng

mechani smthat rotates the substrate so as to change
positions on the end 5 face contacted by the support
menbers before the magnetic layer is forned.

Reference 2 discloses a substrate holder 100 as shown

in Begtwdenhenei mwppsutistmambdNi andettebynsdpporiayer

e Smd 8304 O fngiﬁaﬁ gﬁféhs%epiegqh En B3 o

applicatron “termn In"c an end face
on provigwet 8i ¢ dRILNT sHBShYaR eSOt hAScHAFAGRD the

?ﬁf %ﬁﬁé@% r%t€2%®5£st e éﬁb&tcjéf)np@fsditbﬁo&u;b%ﬁaﬂ:&l dyend

e changi n necha i s perfor in u

%ro&%ﬁ?n E%Egm&ﬁ g r% ﬁe&%%%P m%géeéﬁ H¥fore the
addmtagmaltlcx/ad:aqzmlprm@esféwnglechanber in which the

changing mechank smd 5. n%t g1 Jhescasts@hbsttheate

vacuum processing cha which is _several hundred
20 tobdgad HOPI &%, SQPF“@E:t%”naFnh‘Fact]url‘ﬂ SCSBtR. 2 It
t hersuth § tRG 592AD 1avasl ahd Bdf ary t Bepraentmuembe essi hg 3,

hamber for,_ the chan h d therefo t :
L hamihgonehani o | eracT Sy S PRL g Ca | BEE OB icat don
prodm:smmglaQB & erbbn suppoaed t'vibd wedenst “far iy the

a |l ayeher tdeqBUET Ol |§1¥§rs&x.t@tbe A1 med Shoul d be
r educed. Cbnsequegg%%%?de3|

ks
is restricted®¥f Eoﬁosgﬁ&?r%ﬁgﬁifbng% ﬁuse the
r emvé Bg & oot abifngt laad shdb dicmg 39 blye shibs toled @gamey

L L
b|m;hamber, 1t 1s necessary to have an addltlonal
vacuum processing chamber in which the changing
mechanism is installed. The cost of the wvacuum
processing chamber, which is several hundred
20 thousand dollars, affects manufacturing costs.
If there is no space available for the vacuum
processing chamber for the changing mechanism
and therefore the changing mechanism is
installed in an existing vacuum processing
25 chamber supposed to be used for forming a layer,
the number of layers to be formed should be
reduced. Consequently, design of the magnetic
disks is restricted. In addition, since
operations for removing, rotating and holding
30 the substrate are required, the substrate might
be incorrectly held or unexpectedly dropped.
According to Reference 2, the bias
application terminal 104 is moved upward by a
cross bar 105 to bring a contact section 104a
35 into contact with the lower side of the
substrate 101 as shown in Fig. 1, and the bias
is applied in this state. Since the bias voltage



application termnal 104 is noved upward by a cross
bar 105 to bring a contact section 104a 35 into
contact with the lower side of the substrate 101 as
shown in Fig. 1, and the bias is applied in this
state. Since the bias voltage Ly is applied only

t hrough the contact section 104a, the bias voltage
m ght be delivered unevenly wthin a magnetic disk
having a thin under |ayer. This causes nonuniform

distribution of a 5 coercive force within the nmagnetic
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manufacturing method therefor and magnetic

recording device.
According to an aspect of the present

20 invention, there is provided a magnetic disk
manufacturing method which comprises a first
step of forming a conductive layer on a surface
of an insulating substrate supported by plural
substrate support members that are made of a

25 conductive material and are connected to a
conductive substrate holder, and a second step
of forming a recording layer on the conductive
layer by a sputtering process while applying a
negative bias voltage to the conductive layer.

30 In the second step, a movable electrode is-
brought into contact with the conductive layer
on an end face of the insulating substrate that
is kept supported, and the recording layer is
formed while applying the bias voltage to the

35 conductive layer through the movable electrode
and the substrate support members.

In this magnetic disk manufacturing



on an end face of the insulating substrate that is
kept supported, and the recording layer is forned
whil e applying the bias voltage to the 35 conductive

| ayer through the novable el ectrode and the substrate
support menbers. In this magnetigc di sk manufacturing -
5 nmethod, a conductive layer is fornmed on an

i nsul ati ng substrate supported by plural substrate
support nenbers nmade of a conductive material in the
first step. Wiile the insulating 5 substrate is kept
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Phe support members. Therefore, the support
members and the conductive layer is electrically
connected. Therefore, the bias voltage 1is
uniformly supplied to the conductive layer
through the movable electrode and the plural
support members. With the bias voltage supplied
in this manner, the recording layer can be
formed to have an uniformly distributed coercive
force. As a result, the recording density of a
magnetic disk can be increased. In addition,
since the bias voltage is supplied from plural
points, generation of abnormal electrical
discharge and defects caused by the generation
of the abnormal electrical discharge are
minimized. This contributes to improve the yield.
Unlike the related art described above,
there is no need to change the substrate holders
for rotating the substrate before forming the
recording layer. Accordingly, the cost for a
facility for these operations can be saved.
Therefore, the manufacturing cost is reduced.




30 of the abnormal electrical discharge are

m nimzed. This contributes to inprove the yield.
Unlike the related art descri bed above, there is no
need to change the substrate holders for rotating the
substrate before formng the 35 gecording |ayer
Accordingly, the cost for a facility for these
operations can be saved. Therefore, the manufacturing
cost is reduced. The novabl e el ectrode may include an
el ectrode body, a contact term nal provided on a
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electrode spring of the movable electrode while
the bias voltage 1s not supplied.

20 The movable electrode may be arranged
at the upper side of the insulating substrate,
and the movable electrode may be pressed
downward by a pressing part provided in a vacuum
processing chamber so as to bring the contact
25 terminal into contact with the conductive layer
on the end face on the upper side of the
insulating substrate. The pressing part can be
provided on the upper side of the vacuum
processing chamber where there are relatively
30 less spatial limitations.

When the movable electrode contacts the
end face, the movable electrode may apply a
force onto the insulating substrate in a
circumferential direction of the insulating
35 substrate so as to move the positions of the end
face of substrate contacted by the support
springs relative to the support springs. By



processi ng chanber where there are relatively 30 |ess
spatial limtations. Wen the novabl e el ectrode
contacts the end face, the novabl e el ectrode may
apply a force onto the insulating substrate in a
circunferential direction of the insulating 35
substrate so as to nove the positions of the end face
of substrate contacted by the support springs
relative to the support springs. By - 7 noving the
contact positions, the novable electrode can nore
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disks, and consequently improves the yield.

According to still another aspect of
the present invention, there is provided a
magnetic recording device which comprises the
above-described magnetic disk and a recording
and reproducing part.

Because the magnetic disk has a high
recording density and the yield is high, the
magnetic recording device having a large

capacity can be manufactured at low

manufacturing cost.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a related-art bias-

applying mechanism;

Fig. 2 is a cross-sectional view
showing an example of a magnetic disk
manufactured by a manufacturing method according
to the present invention;

Fig. 3 is a schematic diagram showing a
magnetic disk manufacturing apparatus;

Fig. 4 is a schematic diagram showing a



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 shows a

rel ated-art bias- 30 applying nechanism Fig. 2 is a
cross-sectional view show ng an exanple of a magnetic
di sk manufactured by a manufacturing nethod according
to the present invention; 35 Fig. 3 is a schematic

di agram showi ng a nagnetic drs% manuf act uring
apparatus; Fig. 4 is a schematic diagramshowing a - 8
vacuum processi ng chanber used for a manufacturing
rre:jhchi acco;di ng to the present invention; Figs. 5A
an are front views of a_b5.substrat |.de

accordf Ay ™ opléof:ierss?l&?arr%]il%mgfe ttﬁlesaepcl?egg’r]ffI 2

i nverarofia Figridg smat Hedusaae Fed xhohiondg e gmpeent
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Secangbexanpte hefldbe presentdimgerita oa; fRigst8eimple of
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;gmggEQQfgwgc%5@88&m£@c59&fﬁgmﬁ§eﬁtsééWﬁﬁ“éKbmple
of the present invention;
Fig. 8 is a front view of a substrate
holder according to a third example of the
15 present invention;
Figs. 9A and 9B are front views of a
substrate holder according to a fourth example

of the present invention;
Figs. 10A and 10B are front views of a

20 substrate holder according to a fifth example of

the present invention; and
Fig. 11 shows main parts of a magnetic

recording device according te the present
invention.

25
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Exemplary embodiments of the present

invention are described hereinafter with
reference to the accompanying drawings.
30 (First Embodiment)

Fig. 2 is a cross-sectional view
showing an example of a magnetic disk
manufactured by a manufacturing method according
to an embodiment of the present invention.

35 Referring to Fig. 2, a magnetic disk 10
comprises a substrate 11, an under layer 12
formed on the substrate 11, a recording layer 13



30 35 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT
Exenpl ary enbodi nents of the present invention are
descri bed hereinafter with reference to the
acconmpanyi ng drawi ngs. (First Enbodinent) Fig. 2 is a
cross-sectional view show ng an exanple of a magnetic
di sk manufactured by a manuf acBu ng net hod accordi ng
to an enbodi ment of the present invention. Referring
to Fig. 2, a magnetic disk 10 conprises a substrate
11, an under layer 12 fornmed on the substrate 11, a
recordlng layer 13 - 9 fornmed on the under |ayer 12,
and fo pretectn ohhef i updes fhayed bAt OdedorRFagection
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12 has el ectrica
magnetic Cr or a Cr-X alloy (X=Mo, W, V, B, or

15 any one of alloys of these elements). For
example, the under layer 12 may be made of Cr,
CrMo, or CrW. With the under layer 12, an easy
magnetization direction of a magnetic layer can
be set to a direction parallel to the substrate
20 11, or, can be set to a so-called in-plane
direction. The under layer 12 has electrical
conductivity. A bias voltage is applied to the
under layer 12 when the recording layer 13 1is
formed.

25 The recording layer 13 is made of a
ferromagnetic material such as Co, Ni, Fe, Co
alloys, Ni alloys, or Fe alloys. Particularly,
CoCr, a CoCr alloy, CoCrTa, a CoCrTa alloy,
CoCrPt and a CoCrPt alloy are preferable among
30 the Co alloys. The recording layer 13 may
comprise two ferromagnetic layers and a non-
magnetic interlayer therebetween for
antiferromagnetically coupling the ferromagnetic
layers.

35 The protection film 14 may be made of,
without being limited thereto, amorphous carbon,
carbon hydride, or carbon nitride. The



conductivity. A bias voltage is applied to the under
| ayer 12 when the recording layer 13 is formed. 25
The recording layer 13 is nade of a ferromagnetic

material such as Co, N, Fe alloys, N alloys, or
Fe alloys. Particularly, @ECbCX al l oy, CoCrTa,
a CoCrTa alloy, CoCrPt and a Cb Pt alloy are

preferabl e anong 30 the Co alloys. The recording |ayer
13 may conprise two ferromagnetic |ayers and a non-
magneti c interlayer therebetween for
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applied to the seed layers together with the
under layer 12. With reference to Fig. 2, an end
face 1la of the outer edge of the substrate 11
is also covered with the under layer 12, the
recording layer 13 and the protection film 14 as
will be described below in greater detail.

The following describes a magnetic disk
manufacturing method according to a first
embodiment of the present invention.

Fig. 3 is a schematic diagram showing a
magnetic disk manufacturing apparatus 20.
Referring to Fig. 3, the manufacturing apparatus
20 comprises a load lock chamber 21, vacuunm
processing chambers 22A through 22D, an unload
lock ,chamber 23, and gate valves 25 for
isolating the chambers 21 through 23 from each
other. The manufacturing apparatus 20 also
comprises a substrate holder 40 for supporting
the substrate 11, and a transfer mechanism 24
for transferring the substrate holder 40 from
the load lock chamber 21 to the unload lock
chamber 23 through the vacuum processing



20 recording layer 13 and the protection film 14 as

Wi Il be described belowin greater detail. The
foll ow ng describes a magnetic di sk manufacturing

nmet hod according to a first enbodi nent of the present
invention. 25 Fig. 3 is a schgnﬁaig di agram showi ng a
magneti ¢ di sk manuf acturing apparatus 20. Referring
to Fig. 3, the manufacturing apparatus 20 conprises a
| oad | ock chanmber 21, vacuum processing chanbers 22A
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provided. The support springs 43 are arranged
such that respective contact points between the
support springs 43 and the substrate 11 are 120
degrees apart from each other with respect to
the center of the substrate 11. With this
arrangement, the substrate 11 can be stably
supported. While the three support springs 43
are provided in this embodiment, two or more
than three support springs 43 may be provided
instead.

Next, the air inside the lcocad lock
chamber 21 is evacuated by the evacuation
mechanism to create a vacuum atmosphere. When
the vacuum atmosphere is created, the gate valve
25 is opened to transfer the substrate holder 40
to the next vacuum processing chamber 22A. While
treatments are performed in each of the vacuum
processing chambers 22A through 22D, the gate
valves 25 are kept closed. However, in the case
where the vacuum processing chambers 22A through
22D are set to the same atmosphere, the
treatments in the chambers 22A through 22D may



support springs 43 and the substrate 11 are 120
degrees apart fromeach other with respect to 20 the
center of the substrate 11. Wth this arrangenent,
the substrate 11 can be stably supported. Wile the
three support springs 43 are ptqvided in this

enbodi nent, two or nore than_tageé support springs 43
may be provided 25 instead. Next, the air inside the
| oad | ock chanber 21 is evacuated by the evacuation
mechanismto create a vacuun1atnnsphere When the
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fromthe muhacawé the substiaitRolder 40 holding the
substrate 11 is transferred to the next wvacuum
processing chamber 22B.
In the vacuum processing chamber 22B,
20 the under layer 12 is formed on the surface of
the substrate 11 by the sputtering process.
Fig. 4 is a schematic diagram showing
the vacuum processing chamber Z22C used for a
manufacturing the explanation of the method
25 according to the present invention. Although the
vacuum processing chamber 22C shown in Fig. 4 is
used for forming the recording layer 13, the
components of the vacuum processing chamber 22B
are also shown in Fig. 4, and therefore, the
30 process of forming the under layer 12 is also
described with reference to Fig. 4.
~Referring then to Fig. 4, the substrate
holder 40 fixed to the transfer mechanism 24 is
located at the center. A target 32, a target
35 holder 33, a cathode 34, and a sputtering power
source 35 connected to the cathode 34 are
provided on each side of the substrate holder 40.



11. Then, the substrate hol der 40 hol di ng the
substrate 11 is transferred to the next vacuum
processi ng chanber 22B. In the vacuum processi ng
chanber 22B, 20 the under layer 12 is formed on the
surface of the substrate 11 by the sputtering
process. Fig. 4 is a schemati<T H?agran1shOMAng t he
vacuum processi hg chanber 22C used for a

manuf acturing the explanati on of the nmethod 25
according to the present invention. Although t he
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thllq@sgﬁg uhbe pndgl dayep 1o isusslrbemapuagp fPing a
exam)as The seed layer may be an amorphous metal
film made of, for example, NiP, and the
thickness of the seed layer may be set to around
20 5 nm through 100 nm. The seed layer may also be
made of AlRu having a B2 crystal structure. The
under layer 12 or a lamination layer of the seed
layer and the under layer 12 serving as a
conductive layer can be made thick in this way.
25 Referring back to Fig. 3, the substrate holder
40 holding the substrate 11 is transferred to
the next wvacuum processing chamber 22C.
In the vacuum processing chamber 22C, a
bias voltage is applied to the under layer 12 to .
30 from the recording layer 13 by the sputtering
process. Referring again to Fig. 4, a bias-
applying power source 26 that supplies a bias
voltage to the substrate holder 40 is connected
to the substrate holder 40 in the vacuum
35 processing chamber 22C for forming the recording
layer 13. The bias-applying power source 26
supplies a negative bias voltage (e.g. =300 V).



several nmthrough about 20 nm it is preferable 15 to
provide a seed | ayer between the substrate 11 and the
under layer 12 for uniformy applying a bias. The
seed | ayer may be an anorphous netal film nade of,

for exanple, NP, and the thickness of the seed |ayer
may be set to around 20 5 nntth#ough 100 nm The seed
| ayer may al so be made of Al Ru having a B2 crystal
structure. The wunder |ayer 12 or a |am nation |ayer
of the seed I|ayer and the under layer 12 serving as a
conductive |l ayer can, be made thick in

this way. 25
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into contact with the substrate 11. The guide
plate 28 is electrically insulated form the
vacuum processing chamber 22C by an insulator 36.

20 While the bias voltage is supplied, the
inside of the vacuum processing chamber 22C 1is
set to an Ar gas atmosphere with pressure of
0.67 Pa. The recording layer 13 is formed with
use of the target 32 made of, for example, a

25 CoCrPtR material by a DC magnetron process. The
thickness of the recording layer 13 is set to,
for example, around 5 nm through 20 nm. In the
case where the recording layer 13 is formed of a
first magnetic layer (e.g. CoCr film), a non-

30 * magnetic interlayer (e.g. Ru film), and a second
magnetic layer (e.g. CoCrPtB film), the layers
are formed in different vacuum processing
chambers. The following describes the bias
application method in detail.

35 Figs. 5A and 5B are front views of the
substrate holder 40 according to a first example
‘of the present invention. More specifically, Fig.



substrate 11. A novable electrode 45 is provided at

t he hol der conducting section 41 at the upper side of
the substrate 11. The novable electrode 15 45 is
pushed downward by a guide plate 28 fixed to the
vacuum processi ng chanber 22C 3@9 urged into contact

with the substrate 11. The gui

plate 28 is

electrically insulated formthe vacuum processing
chanmber 22C by an insulator 36. 20 Wile the bias
voltage is supplied, the inside of the vacuum
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spring 43 has its base section fixed to the
inner circumference of the opening 4la, and a
contact section 43a formed by bending a front
end of the support spring 43 at approximately a
right angle. The contact section 43a is in
contact with the end face lla of the outer edge
of the substrate 11. The contact section 43a is
configured such that a force is applied toward
the center of the substrate 11 from a support
point 43b of the support spring 43. The
substrate 11 is thus supported on the substrate
holder 40 by the three support springs 43.

Since the end face lla of the substrate
11 is bulging outwardly as shown in Fig. 2, a
front end face of the contact section 43a may be
inwardly curved. It is preferable that the curve
be slight in view of easier formation of a
bridging section for electrically connecting the
contact section 43a to the under layer 12 formed
on the substrate 11.



10 to the inner circunference of the opening 4la of

t he hol der conducting section 41, and the novable

el ectrode 45 provided at the upper side of the
substrate 11. Each of the support springs 43 is a 15
spring plate nmade of a nmetal material such as |ncone
(TM and having a thickness of, 1o+ exanpl e,
approximately 0.5 nm The support spring 43 has its
base section fixed to the inner circunference of the
openi ng 41la, and a 20 contact section 43a forned by
bending a front end of the support spring 43 at |
appr oxi mat el y Bher hghitahag & 1 ¥& coAadt® seeMni 285 2

i? itp;]bléoblﬁcapt wietlflwahlae £ndohatcec ¢! &ﬁm‘ihglouller feidlged to
0 e.substrate e contact, secti 43a js_2 .
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as the éupport‘springs 43. A part of the contact

section 48a that contacts the end face 1lla of

the substrate 11 may have any shape. The

substrate holder 40 has a hole 41b in which the
20 pole bolt 46 is inserted. '

Alternatively, the substrate holder 40
may have a guide groove (not shown) on its
surface in which the pole bolt 46 is arranged to
be vertically movable. The groove may have a

25 cover that prevents the pole bolt 46 from
dropping off.

The spring 49 may be made of any
elastic metal material as long as the spring 49
is formed to have a conductive surface at the

30 least.

When the substrate holder 40 is in the
vacuum processing chamber 22A for heating the
substrate 11 or for forming the under layer 12,
the pole bolt 46 and the contact terminal 48 are

35 pushed upward by the spring 49 so that the
contact section 48a is kept out of contact with
the end face 1la of the substrate 11 as shown in



material, which may be the sane Al alloy materi al

enpl oyed for the hol der conducting 10 section 41. The
contact term nal 48 has a base section fixed to the

pole bolt 46 and a contact section 48a forned by

bending a front end of the contact term nal 48 at
approximately a right angle.—Thé tontact term nal 48

is made of a 15 netal nmaterial, which may be the sane
material as the support, springs 43. A part of the
contact section 48a that contacts the end face |l a of

the substrate 11 nmay have any shape. The substrate

hol 869 40°Ras a hol e 41b in which the 20 pol e bolt 46
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pol e bolt 46 of 5 the nmovab £ el ectr% e 45 corgfcts
the%ﬁpﬂérate holder 40 through e movable
15 electrode 45. Even if the movable electrode 45
is pushed downward excessively, the contact
terminal 48, which is formed of a plate spring,
deforms to prevent the contact terminal 48 from
sliding off the end face 1la and the substrate
20 11 from falling off the support springs 43.

A negative bias voltage is supplied
from the bias-applying power source 26 to the
holder conducting section 41 of the substrate
holder 40. The bias voltage is then supplied

25 from the holder conducting section 41 to the
under layer 12 of the substrate 11 through the
movable electrode 45 and the three support
springs 43. The movable electrode 45 has a
direct contact with, and therefore electrical

30 conduction with the under layer 12 formed on the
end face 1la of the substrate 11. Each of the
support springs 43 is partly in contact with the
under layer 12 to be electrically connected
thereto. The state of the contact is described

35 below with reference to Fig. 6.

Fig. 6 illustrates the state of contact
between the contact section 43a of the support



plate 28 provided in the vacuum processi ng chanber,

and the novable el ectrode 4.5 is pushed downward.
Therefore, the contact section 48a cones into contact

with the end face Ila on the 10 upper side of the

substrate 11 as shown in Fig._. b -The under |ayer 12

on the end facet Ila of the substrate 11 is

el ectrically connected to the hol der conducting

section 41 of the substrate hol der 40 through the

novabl e 15 el ectrode 45. Even if the novabl e el ectrode

45 slpsrpﬂghe‘ﬂBdﬁwa/\/altﬂeemeﬁsh:vala/yet:helzonmmhe end face

ter naI 8,..which f at g5 spLi ng, -
def %ptr%%eﬁt tE%{?ac? terml:”nale6 gg m oSS
sl i @lengtmbﬁla‘heVeLWfa@e yhe am@%héa&ms@ﬂat@@otbf
frgs@c{/rghggg%g él)éf:;:bll'@nSu@%préfs&trﬂhé@%u‘iﬁaorﬁ nﬁgﬁih\tﬁ 43.

pl.i ed e bias-a r
Source 26 to et SRIH? ?56’ndﬂ%:9| ng Seglhléop % fv%\g tace
subﬁﬂathelubﬂeaeﬂ)sﬁmitmaséﬁmta@alnwamﬂﬂy curved,
SUPRIH £8102% & OBviiee Dalder; confuct hag seat ikt 811% of
the " ‘under g he substrate 11 thraqugh the
novadie smdt 6ééQ51én&%h%uHW%%d§MxRN@g%ﬁﬂrn8§r1n9

43. t“m@ g&;&ﬁ@égsacﬁﬁtf@d&nﬁﬁgraﬂ“a@ udideet 1caqn§ﬁct12 metal
a ere re electric con C i {
lﬁgd&a¥ vEHaS %rﬁﬂeoﬁQ%%geemj?ac$ﬁ% ﬂ%%ge b
substulas € rklt. e EAdh Hfowher ddpportiopri h?gsd43:¢@tlon)
pargﬁ%éﬂé%@iéﬁﬁ i RethegoHRderchayafe 13ulrkd€e of the

electrically connected thereto. The statfe of 't
conﬁﬁﬁst§%ﬁ%cﬂﬁxﬁ°3§QﬁWo%“ﬁt%nﬁﬁ%r ﬁ&?ﬁoyzlﬁn the
6. @tgrfﬁdd|&!ﬁﬁraﬁles tehedstfatceeoﬂlcaanbﬁctth@etsmtrate 11.

ontact, secti 3 f r 4
L4 A Y 8 B L P18 0119
subsét?;@té whe Fieg. tlﬁel sapkreds- S%@@tﬁi@hal‘l:’*\ﬁ elB ofi it he

substgRte k! @R¢H N€he end face 1la is thinner than
other areas, because the metal particles SP are
shielded by the contact section 43a. However,

20 some of the metal particles SP are deposited
around the contact points 43a-1, so that the
under layer 12 formed on the end face lla is
bridged to the contact section 43a. The metal
particles from a Y-direction are also deposited

25 around the contact points 43a-1. As a result,
the under layer 12 is electrically connected to
the contact section 43a.

Referring back to Fig. 5, since the
support springs 43 are in contact with the under

30 layer 12 at three positions, the bias voltage is
uniformly supplied to the under layer 12. With
the movable electrode 45 and the support springs
43, the bias voltage can be surely applied to
the under layer 12 even if the under layer 12 is

35 thin.

Referring back to Fig. 3, after the
recording layer 13 is formed, the substrate



contact section 43a of the support spring 43. 5
Referring to Fig. 6, the front end face of the
contact section 43a is inwardly curved, while the end
face Ila of the end face Ila of the substrate 11 is
outwardly bulging. During the ocess of formng the
under layer 12, netal 10 particles SP are incident on
the surface of substrate 11 froma direction (X
direction) substantially orthogonal to the surface of
the substrate 11 to formthe under layer 12 on the
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17 or LA PR SABE ref 65° G6" Onol HoF 353450 Hnst oPPed Then
to tehehnett-Vaegqumncy power (e g. 100W) is supplied
to a plasma generating sectien 37 to generate
plasma. Meanwhile, as in the case of forming the
recording layer 13, a negative bias ({e.g. -300
20 V) is applied to the recording layer 13 through
the movable electrode 45 and the support springs
43. The carbon hydride film is thus formed on
the surface of the recording layer 13.
The substrate holder 40 is then moved
25 to the unlcad lock chamber 23. In the unload
lock chamber 23, the magnetic disk 10 (the
substrate 11) is unloaded by a robot and placed
in a cartridge. The unload lock chamber 23 set
to the vacuum atmosphere is set back to the
30 atmospheric pressure, and the magnetic disk 10
is removed from the manufacturing apparatus 20.
After that, although not shown, a
lubricant layer of, for example, fluorinated
perfluoropolyether is formed on a surface of the
35 protection film 14 by a dipping method. In this
way, the magnetic disk 10 is produced.
According to this embodiment, when the



processi ng chanber 22D. Wen the substrate hol der 40
is transferred, the novable el ectrode 45 is rel eased
fromthe guide plate 28 to permt 5 the contact

term nal 48 to be out of contact wth the substrate
11. In the vacuum processing ch er 22D, the
protection film 14 such as a carbon hydride filmis
formed to cover the recording layer 13 10 by, for
exanple, a Plasma CVD process. To form the carbon
hydride film a hydrocarbon gas, a hydrogen gas, an
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prm%ﬁanﬁ@CQgﬁrWiE%tgﬂé erbodi R y s yRes §BB1ied in
this manner, the recording layer 13 can be
formed to have a coercive force uniformly
20 distributed throughout the surface of the under
layer 12 on the substrate 11. As a result, the
recording density of the magnetic disk 10 can be
increased. Moreover, since the bias voltage is
supplied from plural points, generation of
25 abnormal electrical discharge and defects caused
by generation of abnormal electrical discharge
are minimized. This contributes to improve the
yield. Alsc, a uniform and high-gquality
protection film 14 can be formed by supplying a
30 bias veoltage in the same manner.

The following describes another
substrate holder used for the manufacturing
method according to this embodiment.

Figs. 7A and 7B are front views of a

35 substrate holder 50 according to a second
example of the present invention. More
specifically, Fig. 7A shows the substrate holder



20 under layer 12 is forned, the substrate 11 nade

of an insulating material is supported by the support
springs 43 made of a conductive nmaterial. Wile
keepi ng the substrate 11 supported, the 5 novable

el ectrode 45 is urged into contget _with the end face
Ila to formthe recording |layer 1I3. Since the under

| ayer 12 is formed on the end face Ila of the
substrate 11, the electric conduction between the
novabl e el ectrode 45 and 10 the under layer 12 is
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ollo cri es anot her substrate hol der used for
bo ehAaEeE 1

*method according to this

enbodi ment. Fihse Towaall?B aledtondevidiscomprig®s a
subsi s ate ol ders H0 aecordi pYfi08+58OPinal 54 fixed to

20

25

30

35

a front end of the pole bélt 54. Two plate
spring sections 53c bent at support points 53b
and extendihg along an upper face of the holder
conducting section 51 are provided at a head of
the pole bolt 53. A front end of each of the
plate spring sections 53¢ is in contact with a
top face 51b of the holder conducting section 51.
The pole bolt 53 and the contact terminal 54 are
pushed upward by the plate spring sections 53¢
so that contact sections 54a (to be discussed
below) are kept out of contact with the end face
lla of the substrate 11.

The contact terminal 54 is configured
to extend from the lower part of the pole bolt
53 in opposite directions along the end face l1lla
of the substrate 11. The contact terminal 54
includes the contact sections 54a, which are
formed by bending both ends of the contact
terminal 54 at approximately a right angle. A
front end of each of these two contact sections



exanpl e of the present invention. More specifically,

Fig. 7A shows the substrate holder - 21 50 with a

novabl e el ectrode 52 being out of contact with the
substrate 11, whereas Fig. 7B shows the substrate

hol der 50 with the novable elegprode 52 being in

contact with the substrate 5 11. Elenents identical to
those previously described bear the sane reference
nunbers and are not further described. Referring to

Figs. 7A and 7B, the substrate holder 50 conprises a
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substrate e contact term nal -

Referring to Fig. 7B, a bearing 56 is
provided in the vacuum processing chamber for
forming the recording layer 13. The bearing 56

20 1is adapted to push the movable electrode 52
downward so that the contact sections 54a are
brought into contact with the end face 1lla of
the substrate 11. The bearing 56 is supported by
a support plate 55 on the upper side of the

25 vacuum processing chamber through an insulator
36. The bearing 56 is configured to rotate in a
moving direction of the substrate holder 50.

When the substrate holder 50 is moved
to the vacuum processing chamber, the plate

30 spring section 53¢ of the movable electrode 52
contacts the bearing 56. The substrate holder 50
is moved further so that a top face 53a of the
pole bolt 53 reaches the bearing 56 while the
plate spring sections 53c are pushed downward by

35 the bearing 56. When the top face 53a of the
pole bolt 53 reaches the bearing 56, the
substrate holder 50 is stopped. The pole bolt 53



i ncludes the contact sections 54a, which are 35 forned
by bendi ng both ends of the contact term nal 54 at
approximately a right angle. A front end of each of
these two contact sections - 22 54a is arranged on a
circunference of a virtual cirzge-having

substantially the sane radius of the end face 1lla of
the substrate 11. The contact term nal 54 is nade of

the same material 5 as the contact term nal 48 of the
first exanple shown in Fig. S. Wen the substrate
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nmovabl e el ectrode 52 ¢ ntacts the bearing 56. The
substrate hol deF ggscrfbed above, %eg%ubstrate

holder 50 is provided with plate spring sections
53c on the upper side of the movable electrode
52. The bearing 56 rotates on the surface of the

20 plate spring section 53c while pushing the
movable electrode 52 downward. Since the bearing
56 rotates, but does not slide, on the plate
spring sections 53¢, particles and films thereon
can be prevented from coming off. This

25 contributes to minimizing defective magnetic
disks, and consequently improves the yield.

The movable electrode 52 is provided
with the contact terminal 54 having the two
contact sections 54a that serve as voltage

30 feeding points. Owing to the increase of the
number of feeding points, the bias voltage can
be further uniformly distributed. The upper face
51b of the holder conducting section 51 has a
curved shape, although other shapes may be used

35 alternatively.

Fig. 8 is a front view of a substrate
holder 60 according to a third example of the




is noved further so that a top face 53a of the pole

bolt 53 reaches the bearing 56 while the plate spring
sections 53c are pushed downward by 35 the bearing 56.
When the top face 53a of the pole bolt 53 reaches the
bearing 56, the substrate holLdey 20 is stopped. The
pole bolt 53 - 23 is pushed downward by the bearing

56, so that the two contact sections 54a of the

contact termnal 54 cone into contact with the end

face 1lla of the substrate 11. Even if the pole bolt 5
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The contact terminal 64 is configured
to extend from the lower part of a pole bolt 53
in opposite directions along the end face 1lla of
20 the substrate 11. The contact terminal 64
includes a contact section 64a and a contact
section 64c respectively on opposite ends, which
are formed by bending both ends of the contact
terminal 64 at approximately a right angle. The
25 contact terminal 64 further includes a contact
section 64b under the pole bolt 53. With these
three contact sections 64a through 64c that
simultanecously contact the end face 1la of the
substrate 11, the electric conduction between
30 the movable electrode 62 and the under layer 12
formed on the substrate 11 is further improved.
The application of the bias voltage 1is performed
in the same manner as in the substrate holder 50
of the second example, and is not further
35 described.

Figs. 9A and 9B are front views of a
substrate holder 70 according to a fourth



30 feeding points. OMmng to the increase of the nunber
of feeding points, the bias voltage can be further
uniformy distributed. The upper face 51b of the

hol der conducting section 51 has a curved shape,

al t hough ot her shapes may be us 35 alternatively.
Fig. 8 is a front view of a subStrate hol der 60
according to a third exanple of the - 24  present

i nvention. The substrate holder 60 of the third
exanple is a nodification of the second exanple.
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contact term nal Is configured to extend fron1the
10 ondre par tt ot §%ﬂﬁer6&%r%90qrPBB&ﬁﬁ?eaﬁQe%FFmﬂP
al o theaeanddtaceribadnf 20 the substrate 11. The
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contgetisent i o8s Hilnevhriovighh@cithatr circumference of
an opening 5ia of the holder conducting section
51, and the movable electrode 72 provided at the
upper side of the substrate 11. The substrate
20 holder 70 has the same configuration as the
substrate holder 50 of the second example except
a contact terminal 74 of the movable electrode
72.
The contact terminal 74 includes arm
25 sections 74a and 74b extending from a lower part
53d of a pole bolt 53 in opposite directions
along the end face 1la of the substrate 11, and
contact sections 74c and 74d respectively formed
by bending front ends of the arm sections 74a
30 and 74b at approximately a right angle. The
distance between the lower part 53d of the pole
bolt 53 and the contact section 74c is different
from the distance between the lower part 53d and
the contact section 74d. That is, the arm
35 section 74a is longer than the arm section 74b.
An angle O between the horizontally extending
part of the arm section 74a and the contact



simul taneously contact the end face Ila of the
substrate 11, the electric conduction between 30 the
novabl e el ectrode 62 and the under layer 12 fornmed on
the substrate 11 is further inproved. The application
of the bias voltage is perforne in the sane manner
as in the substrate hol der o? the second exanpl e,
and is not further 35 descrlbed. Figs. 9A and 9B are
front views of a substrate holder 70 according to a
fourth - 25 exanple of the present invention. Mre
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support springs 43 come into contact with the
end face 1la on which the under layer 12 is
formed. Therefore, the electric conduction
between the support springs 43 and the under
20 layer 12 is further improved, and the bias
voltage is uniformly distributed.

Figs. 10A and 10B are front views of a
substrate holder 80 according to a fifth example
of the present invention. More specifically, Fig.
25 10A shows the substrate holder 80 with movable
electrodes 52 and 82 being out of contact with
the substrate 11, whereas Fig. 10B shows the
substrate holder 80 with the movable electrodes
52 and B2 being in contact with the substrate 11.
30 The substrate holder 80 of the fifth example is
a modification of the second example. Elements
identical to those previously described bear the
same reference numbers and are not further
described.

35 Referring to Figs. 10A and 10B, the
substrate holder 80 comprises a hcolder
conducting section 81, a holder insulating



53d of a pole bolt 53 in opposite directions along

the end face Ila of the substrate 11, and contact

sections 74c and 74d respectively fornmed by bendi ng

front ends of the arm sections 74a 30 and 74b at

approxi mately a right angle. The, distance between the

| oner part 53d of the pole bolt 53 and the contact

section 74c is different fromthe distance between

the I ower part 53d and the contact section 74d. That

Is, the arm 35 section 74a is |longer than the arm

secticn 74 4 A amk@eoéa.e[s %tggrm{ggomt:al F¥yxed to
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holder 80, second arms B84 connected to the

20

25

30

35

corresponding first arms 83 and extending
substantially vertically, and contact terminals
85 fixed to corresponding front ends of the
second arms 84.

FEach of the first arms 83 has an end
rotatably connected to the pole bolt 53 at a
support point 86a and the other end rotatably
connected to the second arm 84 at a support
point B86c. There is also provided a support
point 86b on the first arm 83. The support point
86b is fixed to the holder conducting section 81.
A downward movement of the pole belt 53 causes
the support point 86a to move downward and the
support points B6c to move upward.

The second arms 84 are arranged 1in
guide grooves 81lb provided on the holder
conducting section 81l. Horizontal movements of
the second arms 84 are restricted by the guide
grooves B1lb. Vertical movements of the second
arms B84 are interlocked with the vertical



of the present invention. Mre specifically, Fig. 25

10A shows the substrate holder 80 with novabl e

el ectrodes 52 and 82 being out of contact with the
substrate 11, whereas Fig. 10B shows the substrate

hol der 80 with the novable el gecigodes 52 and 82 being

in contact wwth the substrate 11. 30 The substrate

hol der 80 of the fifth exanple is a nodification of

t he second exanple. Elenents identical to those

previously described bear the sanme reference nunbers
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pushed downward by the bearing 56. Therefore,
the contact sections 54a come into contact with
the end face 1la as shown in Fig. 10B. At the
same time, the support point 86a on the first

20 arms 83 that are fixed at the support points Béb

is moved downward, and the support points 86c

are moved upward. The second arms 84 are also
moved upward. With theses movements, the contact
terminals 85 are moved upward, so that the

25 contact sections 85a contact the end face 1la of

the substrate 11.

In this state, a bias voltage is

applied to the surface of the under layer 12

through the first movable electrode 52, the

30 second movable electrodes 82 and the support

springs 43. The bias voltage is further

uniformly distributed, and therefore the
coercive force of the recording layer 13 is also
further uniformly distributed.

35 (Second Embodiment)

A second embodiment of the present
invention relates to a magnetic recording device



Each of the first arns 83 has an end rotatably
connected to the pole bolt 53 at a support point 86a
and the other end rotatably 25 connected to the second
arm 84 at a support point 86c. There is also provided
a support point 86b on the first arm83. The support
point 86b is fixed to the hotdéP ctonducting section
81. A downward novenent of the pole bolt 53 causes 30
the support point 86a to nove downward and the

support points 86¢c to nove upward. The second arns 84

are arranged _ in, quide grooves Bi b, provided on the
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SUPRA(L &géﬁe§Q%(WeE@3§ér§% a dual head comprising a
reproducing head and an inductive head of an MR
element (magneto resistance effect element), a
GMR element (giant magneto resistance effect

20 element}, or a TMR element (tunnel magneto
resistance effect element). The basic
configuration of this magnetic recording deice
90 is well known in the art and therefore not
further discussed. .

25 The magnetic disk 93 includes, for
example, a magnetic disk manufactured by
manufacturing method of the first embodiment.
The magnetic disk 93 has a recording layer on
which a coercive force 1s uniformly distributed

30 throughout its surface. Therefore, the recording
density of the magnetic disk 93 can be increased.
Moreover, since the bias voltage is supplied
from plural points, generation of abnormal
electrical discharge and defects caused by the

35 generation of the abnormal electrical discharge
are minimized. This contributes to improve the
yield. Therefore, a high-capacity magnetic



20 arns 83 that are fixed at the support points 86b
is nmoved downward, and the support points 86¢c are
noved upward. The second arns 84 are al so noved
upward. Wth theses novenents, the contact termnals
85 are noved upward, so that thgn25 contact sections
85a contact the end face Ila of " the substrate 11. In
this state, a bias voltage is applied to the surface
of the under layer 12 through the first novable

el ectrode 52, the 30 second novabl e el ectrodes 82 and
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number of the support springs 43 are the same
throughout'the first example through the fourth
example. However, the position and the number of
the support springs 43 may be changed as long as
20 the advantages and effects of the present
invention are not impaired.

The present application is based on
Japanese Priority Application No. 2005-002971
filed on January 7, 2005, with the Japanese
25 Patent Office, the entire contents of which are
hereby incorporated by reference.



el ement (magneto resistance effect elenent), a GW

el emrent (giant magneto resistance effect 20 el enent),

or a TMR el enent (tunnel nmagneto resistance effect

el enent). The basic configuration of this magnetic

recording deice 90 is well kno®3#f +n the art and

therefore not further discussed. 25 The nmagnetic disk

93, includes, for exanple, a magnetic disk

manuf actured by manufacturing nethod of the first

enbodi nent. The magnetic di sk 93 has a recording

| ayWHBE T EEAIMNBRr &S/ force is uniformy

di stributed 30 throughout its surface. Therefore, the

recording density of the magnetic disk 93 can be

i ncreased. Mdreover, since the bias voltage is

supplied fromplural points, generation of abnornal

| ectrical discharge and defects caused by the 35

generation of the abnormal electrjcal discharge are
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wherein, in the second step, a movable

electrode is brought into contact with the
conductive layer on an end face of the

20 insulating substrate that is kept supported by
the substrate support members, and the recording
layer is formed while applying the bias voltage
to the conductive layer through the movable
electrode and the substrate support members.

25

2. The magnetic disk manufacturing
300 method as claimed in claim 1,
wherein the substrate support members
include a plurality of support springs
substantially equally spaced apart from each
other, each front end of the support springs
35 being in contact with the end face of an outer
edge of the insulating substrate, and
the movable electrode is urged into



nunber of the support springs 43 are the sane

t hroughout the first exanple through the fourth
exanpl e. However, the position and the nunber of the
support springs 43 may be changed as |ong as 20 the
advant ages and effects of the present invention are
not inpaired. The present apptigation is based on
Japanese Priority Application No. 2005-002971 filed

on January 7, 2005, with the Japanese 25 Patent

Ofice, the entire contents of which are hereby

i ncorporated by reference. - 31  WHAT IS CLAIMED IS 5
1. ASRgREL ¢ sk MRRUCERARERG Y RetifodS L cGfpr F&engnd
a fiffasde sbef wéehortheg aal Tenduct | sapdayer spr Angs .
surface of an insulating substrate 10 supported by a
plurality of substrate support nenbers that are nade

of a conductive material and are connected to a
g£onductive holder; and a second step of formng a’
recording | ayer on the conductive |ayer by a
sputtering 15 process while applying a negative bias
voltage to ti®e corthiet megnhayer; dberkeimaniufadburing

secand. 58P, 2 FaVABhey & LcLhade,i § brought into

contact wmth the conductive [ayer on an end face, of
the 20 insul atih@redst Fhete PERbILe KBAL SLUPRES cbin By udes

1({ he asubst eaiter sURP IS & dFETEr Sondicthe ¢ epdmdE Ngprovided
ayer_is

{ o SRoruCEIVRE| UL PR ULh RS RbUSRS BT oAl Shrd”

t he edubst ratde sappo¥tgrenbers. 25 2. The magnetic di sk

manufacturing ¢ 30 pRL0L-28S «d AiniRh i NiGl atdbE out of
contact with the end face with a force of the

15 electrode spring in the first step, and
the movable electrode is pressed in a

direction opposite to a direction of the force
of the electrode spring such that the contact
terminal is kept in contact with the conductive

20 layer on the end face in the second step.

29 4. The magnetic disk manufacturing
method as claimed in claim 3, wherein the
contact terminal includes a plurality of contact
sections each of which contacts the conductive
layer on the end face.

30

5. The magnetic disk manufacturing
35 method as claimed in claim 3, wherein the
movable electrode is arranged at the upper side
of the insulating substrate, and



wherein the substrate support nmenbers include a
plurality of support springs substantially equally
spaced apart fromeach other, each front end of the
support springs 35 being in contact wwth the end face
of an outer edge of the insulaghng substrate, and the
nmovabl e el ectrode is urged into - 32 5 contact with
the conductive |ayer on the end face between the

adj acent support springs. 3. The magnetic di sk
manufacturing mnethod as clained in claim1l1, wherein

the movabl e elggkr @rdﬁviaﬁqleJdﬂechDraaeel £t pqches bediy
a cq¥tact ter naI pr Vi fraont end, of

elec?gﬁgﬁﬁ% Yand B ©% ?égﬁ%%%rgmﬁﬁﬁv%ﬁ%ﬂc&ﬂeﬁtvacuum
ter mlnalcels&skegt ouampfer cont @&t Bict b rhagentheacwntact

Wi t i @rfaneer ofi e cg%ﬁﬁ@Q“%p€hsmH@9cUh&@@t@fétlayer
step, and the npvable electrode Is pressed in_a

di r i 5H SpPBSi A €6 £Ni FBE iBAPEFT tHedoret &€t he
el ecifisde =sipf hgg subbtidwtet he contact termnal is
kept in contact with the conductive 20 | ayer on the
end face in the second step. 25 30 4. The nmgnetic
di sk manufacturing nethod as clained in claim3,
wherein the contact termnal includes a plurality of
contact sections each of which contacts the

1Ronducti ve | ayer on the end face. 5. The nmagnetic
di sk manuf act Usi ng TB8 metdwd tasc cHaisredmemucf acinu;ing

wheng éE‘PUEﬁ @:qlﬁlﬁ'e‘%i’t{ de i 51 Ar rsangﬁﬁe@teiﬂettfpé’er
si de e |1 nNsu atlng substrate, an
pressing part includes a bearlng configured to

rotate in a direction in which the substrate
15 holder is moved, and
when the substrate holder is moved
toward the bearing and an upper face of the
movable electrode contacts the bearing, the
movable electrode is pressed downward by the
20 Dbearing.

25 7. The magnetic disk manufacturing
method as claimed in claim 5, wherein the
electrode spring applies a force to press the
movable electrode upward so as to keep the
contact terminal out of contact with the end

30 face.

35 8. The magnetic disk manufacturing
method as claimed in claim 2, wherein when the
movable electrode contacts the end face, the



- 33 the novable electrode is pressed downward by a
pressing part provided in a vacuum processing chanber
so as to bring the contact termnal into contact with
t he conductive layer 5 on the end face on the upper
side of the insulating substratige. 10 6. The nagnetic
di sk manufacturing nethod as clained in claimb5,
wherein the pressing part includes a bearing
configured to rotate in a direction in which the
substrate 15 holder is noved, and when the substrate

hol deyv 4 51@0Vele ctroman d taqﬁpb%rs ng and-as WPes ftem:se

of the abl e el ect contacts t he bearin

vt DRbart 508 1 FR et oo Aval d WP Ry Shpt &
beadiingec25 oh dife ’aﬁagn&mmublaeudmgnmmrlartge get gl to
as oa}éfes Iy €448 5o ¢ @I Bridre %lee%a@eaéeéanqoy the

applies a"force to press t nnvagFe el ectrode upward,
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with the end 30 face. 35 8. The magnetic disk

manuf acturing nethod as clained in claim2, wherein

when the novable electrode contacts the end face, the

- 34 novable electrode applies a force onto the

i nsul ating substrate in a circunferential direction

of the insulating sybstrate so.as (o tions ,of
1€he' fnd {ace Contadtis Baanalis® dpslwaBRtagels g

reIMewmoﬂodmecswmmeu $ﬂl0@81ﬂ039 wiherrEgnet he

dis ct t I isn 3

‘éo’?ﬁ@{;‘&% é‘ék hod §1§rﬁleac?orne ?h%ﬂ% sgrlng,

wherel n COI’] erm na
spritdg contact termlnal including a base section

connected to the electrode body and a contact
15 section formed by bending a front end of the
contact terminal at approximately 90 degrees.

20
10. The magnetic disk manufacturing
method as claimed in claim 3, wherein the
electrode sprlng is integral with the electrode
body.
25

11. The mégnetic disk manufacturing
30 method as claimed in claim 1, wherein, in the
second step, a plurality of movable electrodes
are brought into the contact with the end face
of the insulating substrate at respective points
substantially equally spaced.
35



the contact term nal including a base section
connected to the el ectrode body and a contact 15
section formed by bending a front end of the contact
term nal at approximately 90 degrees. 20 10. The
magnetic di sk manufacturing method as clainmed in
claim3, wherein the electrode Spring is integra
with the el ectrode body. 25 11. The nmagnetic disk
manufacturing 30 nethod as clainmed in claim1,
wherein, in the second step, a plurality of novable
el ectrodes are brought into the contact wth the end

face of the insul ng substrate gt reggec%ﬁée 90|nt§
substanti al | y equal 1 §esfadye 3 acturing
magmest £ hodi sks marid aneut i hy cmﬂhmdk%,cwmamﬂlnnwhen any

claimdl, shepgl ;bsié‘@gﬁlgw?vg%q@mvgﬁgkw@és @%a%fessed,

electrodes is pr e el ectro es
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insW@htagt SHBHH atBe HMhd3fakhe oEgnehec idisklating
manuf act urin method as clained in claim1, further
conﬁ??g % %% athird step of formng a protection
filmon the recording layer by a plasma CVD process
whi | e applying a negative bias voltage to the
recording | ayer after the second step; wherein, in the
19hird step, the novable 20 electrode is brought into
contact with the conductive |ayer on the end face of

the insulating;subsfpate fhatis KSRk SHRRULS0tREing
method as claimed in claim 1, further
comprising:

15 a third step of forming a protection
film on the recording layer by a plasma CVD
process while applying a negative bias voltage
to the recording layer after the second step;

wherein, in the third step, the movable

20 electrode is brought into contact with the
conductive layer on the end face of the
insulating substrate that is kept supported by
the substrate support members, and the
protection layer is formed while applying the

25 Dbias voltagé to the conductive layer and the
recording layer through the movable elecfrode
and the substrate support members.

30

14. A magnetic disk, comprising:
an insulating substrate:
a conductive ‘layer formed on the
35 insulating substrate; and
a recording layer formed on the
conductive layer;




the substrate support nenbers, and the protection

| ayer is fornmed while applying the 25 bias voltage to
the conductive |ayer and the recording |layer through
the novable elect rode and the substrate support
menbers. 30 14. A magnetic disk 6cpnprising: an

i nsul ating substrate; a conductive |ayer formed on the

35
on
bei
net

i nsul ating substrate; and a recording | ayer forned
the conductive layer; - 36 the magnetic disk
ng manufactured by a magnetic di sk manufacturing
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process while applying a negative bias voltage
to the conductive layer;

wherein, in the second step, a movable
electrode is brought into contact with the
conductive layer on an end face of the
insulating substrate that is kept supported, and
the recording layer is formed while applying the
bias voltage to the conductive layer through the
movable electrocde and the substrate support
members.

15. A magnetic recording device,
comprising:

the magnetic disk of claim 14; and

a recording and reproducing part.

16. A substrate holding mechanism,
comprising:

a conductive holder;

a plurality of conductive substrate



30 15. A magnetic recordi ng device, . conprising: the
magnetic disk of claim14; and a recording and
reproduci ng part. 16. A substrate hol di ng nechani sm
35 conprising: a conductive holder; a plurality of
conductive substrate - 37 support nenbers each
connected to the conductive hokdger and adapted to
support an insulating substrate; and a novabl e

el ectrode that is novable to 5 be in contact with and
to be out of contact with the insulating substrate.

support members each connected to the conductive
holder and adapted to support an insulating
substrate; and
a movable electrode that is movable to
5 be in contact with and to be out of contéct with
the insulating substrate.



