-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 nmethod therefor and magnetic

, recordi ng device, and particularlky_10 relates to a

% magneti c di sk manufacturing nethod that forns a
magnetic | ayer and the |like by applying a bias
voltage -to a substrate. 2. Description of the Rel ated
Art In recent years, as magnetic recording 15 devices
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| ayers generat g gr palntli geaaneli as fmakdsetic recording
15 defices have.become used for recording high-
resolution 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, magnetlc recording dev1ces,
especially magnetic disk devices, are more often
used in audio/visual recording equipment for
home-use andlmobile terminals.
Due to such circumstances, developments
25 for reducing thickness and increasing coercivity
.of magnetic layers of magnetic disks used in the
magnetid disk devices are in progress in 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 cdercivity 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 nmobile termnals, the magnetic di sk devices are
often subjected to vibration and shocks. Substrates
of magnetic di sks have comonly been fornmed of

al um num al | oys. However, 5 if a shock occurs during
recor di ng/ repr oduci ng operatlnn% 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 all oy 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 —Opén Publication No. 7-
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 ionmns or
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
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. '

In 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
through the clawlike support nmenbers of the
substrate holder. To ensure contact -3- between the
support nenbers and the under |ayer formed on the

i nsul ating substrate, there is grovided a changi ng
mechani smthat rotates the subsfrate so as to change
positions on the end 5 face contacted by the support
menbers before the magnetic layer is forned.

Ref erence 2 discloses a substrate holder 100 as shown
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b!m%hamber, it is necessary to have an additional
vacuum processing chamber in which the changing
mechanism is installed. The cost of the vacuum
processing chamber, which is several hundred
20 thousand dollars, affects manufacturing costs.
If there is no space available for the vacuun
. 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 layersjto 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 tower side of the substrate 101 as
shown in Fig. 1, and the bias is applied in this
state. Since the bias voltage -4- is applied only
through the contact section 104a4 —-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 nagnetic
di sk. SUMVARY OF THE | NVENTI ON A general object of
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a manufacturing method therefor and magnetlc

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 1is

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 nenbers. In this magnetic di sk manufacturing

-5- nethod, a conductive |ayer—-ig Lorned 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
supported as it is, a novable electrode is brought
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t he gen&maattosection between the insulating Substrate
and the support members. Therefore, the support
members and the conductive layer is electrically
connected. Therefore, the bias voltage is
20 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
. 25 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
30 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
35 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
mnimzed. 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 form ng the 35 recording |ayer.
Accordingly, the cost for a f aci ity for these
operations can be saved. Therefore, the manufacturing
cost is reduced. -6- The novabl e el ectrode may incl ude
an el ectrode body, a contact term nal provided on a
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the substrate with a biasing force of the
electrode spring of the movable electrode while
the bias voltage is 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 wvacuum
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 spatlal 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



provi ded on the upper side of the vacuum processing
chanber where there are relatively 30 | ess spatia
limtations. When-the novabl e el ectrode contacts the
end face, the novable electrode may apply a force
onto the insulating substrate in a circunferentia
direction of the insulating 35 slbstrate 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
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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

20 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

25 capacity can be manufactured at low

. manufacturing cost.

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

30 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;

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

Fig. 4 is a schematic diagram showing a



nanufacturing cost. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 shows a related-art bias- 30 applying
mechanism Fig. 2 is a cross-sectional view show ng
an exanple of a magnetic disk manufactured by a
manuf acturing method according to the present
invention; 35 Fig. 3 is a schemggic diagram show ng a
magneti ¢ di sk manufacturing apparatus; Fig. 4 is a
schemati c di agram showi ng a -8- vacuum processi ng
chanber used for a manufacturing nethod according to
the present invention; Figs. 5A and 5B are front
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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. 92 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 to 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




25 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT
Exenpl ary enbodi nents of the present invention are
descri bed hereinafter with reference to the
acconmpanyi ng drawi ngs. 30 (First Enbodinent) Fig. 2 is
a cross-sectional view showi ng an exanple of a
magneti c di sk manufactured by a,manufacturing nethod
according to an enbodi nent of the present invention.
35 Referring to Fig. 2, a magnetic disk 10 conprises
a substrate 11, an under |ayer 12 forned on the
substrate 11, a recording layer 13 - 9 fornmed on the
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apmﬂggn%%fgeCr 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 vcltage is applied to the
under layer 12 when the recording layer 13 is
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



under l|ayer 12 when the recording layer 13 is forned.
25 The recording layer 13 is nmade of a ferromagnetic
mat erial such as Co, Ni, Fe, Co alloys, N alloys, or
Fe alloys. Particularly, CoCr, a CoCr alloy, CoCrTa,
a CoCrTa alloy, CoCrPt and a CoCrPt alloy are

pref erabl e anong 30 the Co al l-oyi;y -The recordi ng | ayer
13 may conprise two ferromagnetic |ayers and a non-
magnetic interlayer therebetween for
antiferromagnetically coupling the ferromagnetic

| ayers. 35 The protection film 14 may be nmade of,
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drawmngs, o or nore seed | ayers nade of net al
mat etfal s may be provided between the substrate 11
and the underalajesugd dbe sdeswhayierstheveirawings, one

lectrical _caondugtiv. T or t
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ﬂ§W9£y£E£@9£H¥h8r%t%&égnJéiHhBEaSthe bias voltage is
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

20 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.

25 Fig. 3 is a schematic diagram showing a
magnetic disk mandfactqring apparatus 20.
Referring to Fig. 3, the manufacturing apparatus
20 comprises a load lock chamber 21, wvacuum
processing chambers 22A through 22D, an unlecad

30 lock.,chamber 23, and gate valves 25 for
jsolating the chambers 21 through 23 from each
other. The manufacturing apparatus 20 also
comprises a substrate holder 40 for supporting
the substfate 11, and a transfer mechanism-24

35 for transferring the substrate holder 40 from
the load lock chamber 21 to the unload lock
chamber 23 through the vacuum processing



will be described belowin greater detail. The
follow ng describes a magnetic di sk manufacturing

nmet hod according to a first enbodi nent of the present
invention. 25 Fig. 3 is a schematic diagram showi ng a
magneti c di sk manufacturing apparatus 20. Referring
to Fig. 3, the manufacturing appbkatus 20 conprises a
| oad | ock chanber 21, vacuum processing chanbers 22A
t hrough 22D, an unload 30 | ock chanmber 23, and gate
val ves 25 for isolating the chanbers 21 through 23
fromeach other. The nanufacturln g ar at us 20 al so
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1bet vegh st hemboWiRehtSPrtige et3sapbdhe spasingtse 43 are

areé%8v1ded 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

20 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

25 instead.

Next, the air inside the load lock
chamber 21 is evacuated by the evacuation
mechanism to create a vacuum atmosphere. When

: the vacuum atmosphere is'creafed, the gate valve

30 25 is opened to transfer the substrate holder 40
to the next vacuum proceSsing chamber 22A. While
treatments are performed in each of the wvacuum
processing chambers 222 through 22D, the gate
valves 25 are kept closed. However, in the case

35 where the vacuum processing chambers 222 through
22D are set to the same atmosphere, the
treatments in the chambers 22A through 22D may



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 provided in this

enbodi ment, two or nore than three support springs 43
may be prOV|ded 25 instead. Nextl2 the air inside the
load | ock chanber 21 is evacuat ed by the evacuation
mechanismto create a vacuum at nosphere. When the
vacuun1atnnsphere is created, the gate valve 30 25 is
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HEoannismﬁmm91mhtﬁeomﬂtheaﬁmri&cﬂheﬁ,ﬂhm substrate
subsgrat erhfler ¢4Q holifistr1P8 holder 40 holding the
substrate 11 is transferred to the next vacuum
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 22C 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.



substrate 11 is transferred to the next vacuum
processi ng chanber 223. 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 schematic di agram showi ng the
vacuum processi ng chanber 22C usgd for a
manuf acturing the explanati on of the nethod 25
according to the present invention. Al though the
vacuum processi ng chanber 22C shown in Fig. 4 is used
fo.r formng the recording |ayer 13, the conponents
of tHe gééuuﬁﬁbpédfes@@ﬁ@adma%eﬁOzzéo%r%uﬁpéd%hgv\nﬁr gas
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Si‘gf & tREY Urfhe 2M1dY 891 202dY nPorii}® applying a
blas 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 dalso 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 vacuum 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
tc 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).



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, NiP, and the thickness of the seed

| ayer may be set to around 20 5 nmthrough 100 nm

The seed | ayer may al so be nade b4 A Ru having a B2

crystal structure. The wunder. layer 12 or a

| am nation | ayer of the seed |ayer and the under

| ayer 12 serving as a conductive | ayer can be nade
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ana
1nto contact w1th the substrate 1l1. 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 is
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 CoCrPtB 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 filﬁ), 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 SB are front views of the
substrate holder 40 according to a first example
‘of the present invention. More specifically, Fig.



at the hol der conducting section 41 at the upper side
of the substrate 11. The novabl e el ectrode 15 45 is
pushed downward by a guide plate 28 fixed to the
vacuum processi ng chanber 22C and urged into contact
with the substrate 11. The guide plate 28 is
electrically insulated formthe l3acuum processing
chanber 22C by an insulator 36. 20 While the bias
voltage is supplied, the inside of the vacuum
processi ng chanber 22Cis set to an Ar gas atnosphere

wth_pressure of. 0.67 Pa. Th di I 13 |
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W thfhe y@vahbs ek s8¢lr ode, 5 45 being in contact with
the substrate 11.. Referring to Fi 5A and 5B, _the

substrate hol de® ko ‘?:Bnﬁﬂese§upﬁ’é’ﬁBI FRELRGRAULEi fF 2
15ectsppidly phatwldadd nsfl at imgtadechateri?alt lsaich as

LI SERURIELL OB PERGETALISh 12 18 4B o, sor
example, approx1mate y 0.5 mm. The support
spring 43 has its base section fixed to the
inner circumference of the opening 4la, and a

20 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 l1lla of the outer edge
of the substrate 11. The contact section 43a is

25 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.

30 ‘ Since the end face 1la 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 cuxrve
be slight in view of easier formation of a

35 bridging section for electrically connecting the
contact section 43a to the under layer 12 formed

on the substrate 11.
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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 nade of a nmetal material such as |ncone

(TM and having a thickness of, for exanple,

approximately 0.5 mm The supppris Spring 43 has its

base section fixed to the inner circunference of the
openi ng 4la, and a 20 contact section 43a forned by

bending a front end of the support spring 43 at
approximately a right angle. The contact-section 43a

if iﬂ contacthéhmbWa&ms fAcecha cdet U6 asbmp rddges a
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subs#mate 11 is bulging outwardly as shown in Fig. 2,
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get f%ﬁmmaterlaﬁ which may be the same material
as the support,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



mat eri 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. The contact term nal 48
is made of a 15 netal materials mhich may be the sane
material as the support springs 43. A part of the
contact section 48a that contacts the end face ha of
the substrate 11 nmay have any shape. The substrate
hol der 40 has a hole 41b in which the 20 pole bolt 46
is i BderteBA.Alternatively, the substrate holder 40

may have a gui ge g@tpngw@k $hove) %'Eﬁe SaEhaee
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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 lla 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 lla 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




chanber, and the novabl e el ectrode 45 is. pushed
downward. Therefore, the contact section 48a comes
into contact with the end face ha on the 10 upper side
of the substrate 11 as shown in Fig 5B. The under

| ayer 12 on the end face ha of Pg substrate 11 is
electrically connected to the hol der conducti ng

section 41 of the substrate hol der 40 through the
novabl e 15 el ectrode 45. Even if the novabl e el ectrode
45 is pushed downward excessively, the contact
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subst%%@elllwlaﬁa'et hehecomate clecseart ¥8a df3aheés in
suppténeRdtdw4dIh the 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 1la 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



5 Referring to Fig. 6, the front end face of the
contact section 43a is inwardly curved, while the end

face ].la of the end face ha of the substrate 11 is
outwardly bul ging. During the process of formng the
under |ayer 12, netal 10 particl 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 | ayer 12 on the
surface and the end face ha of the substrate 11. 15
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f rne rate -19- hol de is transferre
m%ﬁe§§qm Ehaﬁﬂ# XS mpAen thePa. Then,

subsauhegh frequency power (e.g. 100W) is supplied
to a plasma generating section 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 unload lock chamber 23. In the unload
lock chamber 23, the magnetic disk 10 (the
substrate 11) is unlocaded 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



hol der 40 is transferred, the novable electrode 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 processi ng chanber 22D
the protection film 14 such as a rbon hydride film
is formed to cover the recordlng% ayer 13 10 by, for
exanple, a Plasma CVD process. To form the carbon
hydride film a hydrocarbon gas, a hydrogen gas, an
inert gas or the like is supplied into the vacuum
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vacuum_processing 15 chanber 22D is set to
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10 (the substrate
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to thmaaeummyta@mefaﬁe@ebrbaeiset Qaﬁaefiacbe lla is
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pr odidarougtcot Henghd wabhies elbedi Fedle 4beandethd0-support
springs 43. With the bias voltage supplied 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. Also, a uniform and high-quality _
protection film 14 can be formed by supplying a

30 bias voltage 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 tg a second
example of the present invention. More
specifically, Fig. 7A shows the substrate holder



under layer 12 is forned, the substrate 11 nmade 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 contact wwth the end face
ha to formthe recording |ayer ¥3. ~ Since the under

| ayer 12 is fornmed on the end face ha 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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Phep deehoLbom ) o a i g aon fa €8N FAEMSL Pixed to
a front end of the pole bolt 54. Two plate
spring sections 53¢ bent at support points 53b

20 and extending 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 53c is in contact with a
top face 51b of the holder conducting section 51.

25 The pole bolt 53 and the contact terminal 54 are
pushed upward by the plate spring sections 53c
so that contact sections 54a (to be discussed
below) are kept out of contact with the end face
lla of the substrate 11. _

30 The contact terminal 54 is configured

- to extend from the lower part of the pole bolt

53 in opposite directions along the end face lla
of the substrate 11. The contact terminal 54
includes the contact sections 54a, which are

35 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



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 holder 50 with the novable electrode 52
being in contact wwth the substrate 5 11. Elenents

identical to those previously 3 scri bed bear the sane
reference nunbers and are not further described.

Referring to Figs. 7A and 7B, the substrate hol der 50
conprises a holder 10. conducting section 51, a hol der
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18he that &aleebrihlal 534 i ePYARAEd URTAFE RYt k& tront
pl atengerid® s6d i ©R6 PIcat 80 dhat nepns aet isessi GBc in

54 to,be di bel kept -
oI oREAGE PG Bheort TR. Bfet ShRHT TpfThgtder
conteehduermingl seictd cgonbilgwedt hiad ekb@nwl?h§mc_t’¢1e

| onel ¢ PRty n% ;Shlea pﬁ!g% %%ﬁe%tno@p@féh&%@tr%@.tﬂlpnﬁhe

st
al ong the e ace substrate
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1gonteRd ﬁﬁ%@n%1%4°ﬁlﬁ#ﬁdéy?ﬁéaﬁ%?aahS%Eﬂﬂﬂgwn in Fig.
54a,7ahi ch are

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

20 is 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 53c of thé 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



35 forned by bending both ends of the contact

termnal 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 <circle
havi ng substantially the sane rgg%us of the end face
ha of the substrate 11. The ct termnal 54 is
made of the sane material .5 as the contact term na
46 of the first exanple shown in Fig. 5. Wen the
substrate hol der 50 is in the vacuum processing
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face 53a of thgs described above, the substrate

holder 50 is provided with plate spring sections
53¢ 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 bearlng
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



pol e bolt 53 reaches the bearing 56 while the plate
spring sections 53c are pushed downward by 35 the
beari ng 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 - vwé% pushed downward by
the bearing 56, so that the t ontact sections 54a
of the contact termnal 54 cone into contact with the
end face ha of the substrate 11. Even if the pole
bolt 5 53 is pushed domnmard wi th an excessive force,
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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
simultaneously 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 is 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

4Chig gegetion



nunber of feeding points, the bias voltage can be
further uniformy distributed. The upper face 51b of
t he hol der conducting section 51 has a curved shape,
al t hough ot her shapes may be used 35 alternatively.
Fig. 8is a front view of a substrate holder 60
according to a third exanpl e of 2%e- -24- present
invention. The substrate holder 60 of the third
exanple is a nodification of the second exanple.

El ements identical to those previously described bear
the sane reference 5 nunbers and are not further
descekiba 1 eReffer theg R Fegt sinMan Ededt + aMR T ol der
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ha %pgg%gs 43 fixed to the inner circumference of
an opening 5la 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 fhe 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 0 between the horizontally extending
part of the arm section 74a and the contact



substrate 11, the electric conduction between 30 the
novabl e el ectrode 62 and the under |ayer 12 forned on
the substrate 11 is further inproved. The application
of the bias voltage is perforned in the sanme manner
as in the substrate holder 50 of the second exanpl e,
and is not further 35 described.2@iys. 9A and 98 are
front views of a substrate holder 70 according to a
fourth -25- exanple of the present invention. Mre
specifically, Fig. 9A shows the substrate holder 70
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support springs 43 come into contact with the
end face lla on which the under layer 12 1is
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 82 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 holder
conducting section 81, a holder insulating



along the end face Ila of the substrate 11, and
contact sections 74c and 74d respectively fornmed by
bendi ng front ends of the armsections 74a 30 and 74b
at approximately a right angle. The distance between
the I ower part 53d of the pole bolt 53 and the
contact section 74c is differen? fromthe distance
between the | ower part 53d and the contact section
74d. That is, the arm 35 section 74a is |onger than
the armsection 74b. An angl e Obetween the
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present 1 nvention re speci g g
holder 80, second arms B84 conn cted to the

corresponding first arms 83 and extending
substantially vertically, and contact terminals
85 fixed to corresponding front ends of the
second arms B84. '

Each 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 86c. 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 bolt 53 causes
the support point 86a to move downward and the
support points 86c to move upward.

The second arms 84 are arranged in
guide grooves 81lb provided on the holder
conducting section B81l. Horizontal movements of
the second arms 84 are restricted by the guide
grooves B81lb. Vertical movements of the second

arms 84 are interlocked with the vertical



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. | OB shows the substrate
hol der 80 with the novable el ectrodes ' 52 and 82
being in contact with the substrate 11. 30 The
substrate hol der 80 of the fiftR8exanple is a

nodi fication of the second exanple. Elenents

identical to those previously described bear the sane
ref erence nunbers and are not further . described. 35

Referring to Figs., 10A an ubs% te _hal d th
80 CBABFMERTS Kof oERe c%‘ﬁaea%gpgelcfﬁsn B ROV Gepy the
|n&Eﬂtsmga£ﬁs:ﬁmt|®a¢H oﬂwthesmnmtaqﬂnta@mmsals 85
fix t r fe a p 8 f

the I(?e &ggk&ﬁl ng ngg?élﬁof?@ﬁ ah ft?r?ﬂ%&aéﬁe

el ectrode 52 pibendedhat St"rifesﬁﬁﬁetresp&’é'-%?rt P 515 in the
§Ub5¢ééh%nillpr®r&aéﬂintgf\ﬂcﬁamr neabl Re add £nyyr ades

82 | ocked h the f bl |
The THPEE ARbbI P ticToF RERY &, RHERS 1Hyer 12,

conftlyer atd ba & XteS3oviabl puaha%dr@d@’axﬁ spngf tihee
SUb%éﬁE%éPl de'c tSPon tf.h«?as%cfonghéxaf‘@kgtsh@&\@alb'le

onprises a contact termnal 54 at a %ga of the
I

end otestyRdendd %Bd féa%hC&rn’fﬁstse%%ﬁ&Jrﬂﬁab
16l eds 008l SGRovedpei ededtkoides N8 283 prt drepphgout of

hmﬂzon wlgc%iﬁkegb %ﬁ@'% bolt 133 %ft@hé %ﬁbstrate

nmovab? B3 CalBhg aSurface of the su
hol det 88, zkewmd iamnEign. cdfdect@n ttheénhether hand, when

-corrgsponding: Hiatsd AL S3 8nd £xt andi PHe vacuum
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184. Ikegbrofl3petfhea sEiarsts A3 veslen eehelctrode 52 is
pushed downward by the bearing 56. Therefore,
the contact sections 54a come into contact with
the end face l1la as shown in Fig. 10B. At the
‘same time, the support point B6a on the first
20 arms 83 that are fixed at the support points 86Db
is moved downward, and the support points Béc
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 lla 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



rotatably connected to the pole bolt 53 at a support
poi nt 86a and the other end rotatably 25 connected to
the second arm 84 at a support point 86¢c. There is
al so provided a support point 86b on the first arm
83. The support point 86b is fixed to the hol der
conducting section 81. A dowwargl novenent of the
pol e 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 guide grooves 81b
provi ded on the hol der conducting section 81.
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86bThe magnetic head 98 is 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. o
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 is 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 pldral 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



is noved downward, and the support points 86c are
nmoved upward. The second arns 84 are also noved
upward. Wth theses novenents, the contact termnals
85 are noved upward, so that the 25 contact sections
85a contact the end face ha 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
the support springs 43. The bias voltage is further
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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.



.GW\R el ement (giant magneto resistance effect 20
elenment), or a TMR el enent (tunnel magneto resistance
effect elenent). The basic configuration of this
magneti c recording deice 90 is well known in the art
and therefore not further discussed. 25 The magnetic
di sk 93 includes, for exanple, a nmagnetic disk

manuf actured by manufacturing nethod of the first
enbodi nent. The magnetic di sk 93 has a recording

| ayer on which a coercive force is uniformy !

di stribpggad st orouxept 18s surface. Therefore, the
recordi'ng. density of the magnetic disk 93 can be

i ncreased. Mbdreover, since the bias voltage is
supplied fromplural points, generation of abnornal

el ectrical discharge and defects caused by the 35
generation of the abnormal electrical discharge are
mr?mized. This contributes to inprove the vyield. '
Therefore, a hight-capacihygmegneti ciSk- mawefdiafpuring
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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 movaple
- electrode and the substrate support members, the subsirate support

25  members having ‘a contact sectionwhose front end face coming in contact with the
" insulating substrate is inward{y curved. ;

2. The magnetic disk manufacturing -
30 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



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 application is based on
Japanese Priority Application_Ng, 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. A magnetic di sk manufacturing nethod, conprising:
a figehtdep ofidRrahg Goadntictivee 1hgpar on ahe end

ol ur SR EEy B LRI r B RPeHS APy, aPE e

of a conductive material and are connected to a
conductive 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 the conductive |ayer; wherein, in the

second step, mm&@hgwﬁggﬁ%%¥@ Hgg%ng #QE%Uﬁlng‘

contact with the con er-on an en
t he mothesl| asi iyl siped at B torﬂafllms Yept supported by

the substrate ﬁHEI&‘Hinn”E@S@fﬁov@Iﬂléh%I@@ﬁﬁ:did@ includes

ayer is _for in i a volta
bhe%%n&&ﬁ? 6%%% #Qéy) éhéﬁﬂ?ﬁﬁ&ﬂﬁ% %iog yaded
the&mbatﬁﬂen&wﬁmdtmﬁmEhe QIECQMQmeab9QMnn@ﬂd an
25 Q;f@g&ﬁxnggl ﬁ%qtact secti onwhose front end

face comnn in C nta with the |nsulat|n% substrate
is inwardly cuibedconbacthetgggHdiprd digkkept out of

many aatedtowitth rehkodk R dadeedithchaifodce 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
ofAthe_electrode spring such that the contact
terminal is kept in contact with the conductive
20 layer on the end face in the second step.

25 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 nenbers include a
plurality of. support springs substantially equally
spaced apart fromeach .. 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 novabl e el ectrode is uf g&¥l Tnto -32- contact
with the conductive layer on the end face between the
adj acent support springs. 5 3. The magnetic disk
manufacturing nethod as clalned inclaiml, wherein

h bl I d d I d
L Contact termind BPIAELe Shedle2lf I BPEaEY

el ecticotew body , byné amreelsecrtgoﬁ@rsiprpﬂrgbﬂ-ﬁ@d:ohna@t vacuum
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di reohi athepeesdt €atae aodi tdod | appoért sd der o et he

el ecﬂ.l%qlelg .g_{}_gwgtg]?%%‘pgg: the contact termnal is

kept~in con &~ conduct i ve 20. | ayer on the
end face in the second step. 25 4. The magnetic di sk
manufacturing mnethod as clained in claim3, wherein
the contact termnal includes a plurality of contact
sections each of which contacts the conductive |ayer
10n the end face. 30 5. The magnetic di sk manufacturing

35 method as ckai mag.glen ﬁéﬁh@&cwa%@knn{a{}?ufmfgng

el ectrode is arran at t per sid
|ns%aF|Ws§§st¢hPém%dln331 aim 5, wherein the

pressing part includes a bearing 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 bearing.

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
mowvable electrode contacts the end face, the



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 substrate. 10 6. The magnetic
di sk manuf acturing nethod as <cl*imed in claimb5,
wherein the pressing part includes a bearing
configured to rotate in a direction in which the
substrate 15 holder is noved, and mhen the substrate
hol der _i ve toward the hearin u s f

of tlﬂgv%blegee?ggfjrqg%eaggﬁtja%tﬂ‘s gge}rl(ﬁg? th@ﬁ8
rnwabhewﬂettngkﬁubsm¥§33dxmmnwﬂxkbymﬁQJGZGlal
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almed 1n claimb, eint el ectrode spr
applhe¥ea %Peé:lt%nar@s’% ? g SR abflaec%I &&%a&%ﬁ the
Souss hipplaep e ingst act 1 herintmak couthef sogppaatt wsprings.
the end 30 face. 3.5 8. The magnetic disk

manuf acturing nethod as clained in claim2, wherein

when the novable electrode contacts the end face, the

-34- novabl e el ectrode applies a force onto the

i nsul ating substrate in a circunferential direction

of the insulating substrate so as to nove positions
16f the end fac®.conThet etk gpyetthiec Sdduppomarspfangairing
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sk ranufac uring aimed_in claim3
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‘sprigWe cdetget acériimanalidathdding a heseesexicdbion
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
300 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



connected to the el ectrode body and a contact 15
section forned by bending a front end of the contact
term nal at approxinmately 90 degrees. 20 10. The
magneti ¢ di sk manufacturing nethod as clained in
claim 3, wherein the electrode spB8bng is integra

wth the electrode body. 25 11. The magnetic di sk
manufacturing 30 nethod as claimed in claim1,
wherein, in the second step, a plurality of novable
el ectrodes are brought into the contact with the end
face of the insulating substrate at respective points

substantially equa |y '.tStPéCﬁ& B8ti2b-d18k ThenmEmetiuring
di sk nanufacturlng

ascﬂa med in.cl
wher ef FRHBAMARA 618 5 ’orf'efjhe”bl Ao d i PR ggahen any
IS[NGSmEiOf5tﬂé pmnn@iaMQwebéﬁr@&@§tﬂ@d§an@ﬁtpressed,

into caitacty g&bgrﬁsle@d &%f@tfadk@%e a%ulxslfb%ht into

subst rate. netlc nanuf cturin
neﬂumcaﬁﬁﬁﬁﬁmﬂﬁth &Qﬁnﬁ? fERERero e |§Pé§11§lng
a thirduyseprafdormng a protection filmon the
recording layer by a plasma CVD process while

appl ying a negative bias voltage to the recording

| ayer after the second step; wherein, in the third

st @pP. the novable 20 electrode is brought into

contact with the conductive |layer on the end face of

the insulating substrate that is kept supported by
thesubﬁratesnmmoﬂrnemuﬁgneﬁtbtﬂdsk manufacturing

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 voltage to the conductive layer and the
recording layer through the movable electrode
and the substrate support members.

. 30

+ 14, A magnetic disk, comprising:
ari insulating substrate; '
a conductive -layer formed on the

35 1nsulat1ng substrate; and _ 7
' a recording layer formed on the

chdudtive layer;



protection layer is formed while applying the 25 bias

voltage to the conductive |ayer and the recording

| ayer through the novable el ectrode and the substrate

support menbers. 30 ' 14. A nmghgtic di sk, conprising:

an insul ating substrate; a conductive |layer fornmed on

the 35 insulating substrate; and a"recording | ayer

fornmed on the conductive layer; | - 36 the nagnetic

di sk bei ng manufactured by a magnetic disk '

nanuf act uri ng y¥ps hpg dhét i capsksase iad imanwf@ptoired by

form ng the conductive 5 |layer on.a._s f

| nedl Ragnedins: fhek eaperres by BihpERRg chat

subsbmgseisupport nenbers that are made of a

conducti ve matertpl o Ak 8 FONPRGIRING EpeoRbisHUEL ive
and 1 se

substrate holder; cond, ste o{._)_form' ng tthzeate
5r echagian Onaﬁrsﬁr?ﬁm‘éec@rﬁjuEPievelFﬁ}@ra yhg subs

Sq%ag@d§teﬁ¥595%;$%hggﬁxkyimfasmgﬁmrp¢éﬂaupport
vol ta o the tonductive | ayer; . .
seé@)‘ﬁggﬁ%ﬁ, thabyade migeelégt Po%egﬁl?'g?gﬁgrhét hllﬁﬁtt(?rlal
conimdt axé hcidrenectretlictove | agadwativengubgerate

thgwiagi],atgglgi-substrate that is kept supported, and

the'recording Tayer is forned while applvyi t he bi?gin
10vol tage to the §@ﬂﬁ%ﬂiﬁ§?ﬁy&ftﬁ9&ﬁib§h 2D g

el agfy@de gwdtthe subshictevaipbayte rebers sputtering

bstr at t menb . havi j
hBEOFESR VB e PPRLTAbR BB Py L BERE ot Eage

I Ny decwordudbive layer:;
wherein, in the second step, a movable

15 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
-'20 movable electrode and the substrate support
members, the substrate support members having a contact section whose front

.ammﬂ“mhﬂmﬁBMmﬁmsmwtmehhmmd&nmnei

25

15. A magnetic recording device,
comprising: :

the magnetic disk of claim 14; and

a recording and reproducing part.

30

'16. A substrate holding mechanism,

35 . comprising:
‘ a conductive holder;
a plurality of conductive substrate



15. A magnetic recording device, . conprising: the
magnetic disk of claim14; and a recording and
reproduci ng part. 30 16. A substrate hol ding
mechani sm :35 conprising: a conductive holder; a
plurality of conductive substrate - 37 support
menbers each connected to the conductive hol der and
adapted to support an insulating_substrate the
conductive substrate support mertders havi ng a cont act
section whose front end face comng in contact wth
the insulating substrate is 5 inwardly curved; and a
novabl e el ectrode that is novable to be in contact

\gutbgili?ﬁggtrot blgemlllatergf e UH agtonné Jddif LRSYRLi Rdnductive

holder and adapted to support an insulating
substrate,’the conductive substtgte support members havine a contact
section whose front end face oonung in contact with the insulating substrate is

5  jnwardly curved: and .
a movable electrode that is movable to be in contact with and to be out

of contact with the insulating substrate.



