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BACKGROUND OF THE INVENTION The present invention relates generally to a
magnetic disk device for writing and reading information on and from a
plurality of disk-like magnetic recording 5 media with a plurality of
magnetic recording heads. More specifically, the invention is concerned
with a dummy write technique for coping with such situation in which a
reproduced signal derived from the output of a magnetic head suffers as
problem such as deformation of signal 10 waveform. When a waveform
deformation or the like abnormality makes appearance in a reproduced signal
of a magnetic head of a magnetic disk device, such approach has heretofore
been taken that a recording current for a 15 magnetic head suffering
abnormality is gradually from a time point decreased immediately after
write operation to thereby regenerate the magnetic head in an effort to
suppress the waveform deformation of the reproduced' signal, as disclosed
in JP-A-5-282607. As another 20 approach for solving the problem mentioned
above, there has been proposed such technique that dummy write operation is
conducted at specific addresses by using the magnetic head suffering
abnormality for thereby suppressing the waveform deformation by
regenerating concerned 25 the magnetic head, as disclosed in JP-A-6-111218.
9 DEC 2004 - 1  BACKGROUND OF THE INVENTION The present invention relates
generally to a magnetic disk device for writing and reading information on
and from a plurality of disk-like magnetic recording 5 media with a
plurality of magnetic recording heads. Mare specifically, the invention is
concerned with a dummy write technique for coping with such situation in
which a reproduced signal derived from the output of a magnetic head
suffers as problem such as deformation of signal 10 waveform. When a
waveform deformation or the like abnor mality makes appearance in a
reproduced signal of a magnetic head of a magnetic disk device, such
approach has heretofore been taken that a recording current for a 15
magnetic head suffering abnormality is gradually from a time point
decreased immediately after write operation to 



thereby regenerate the magnetic head in an effort to suppress the waveform
deformation of the reproduced signal, as.disclosed in JP A-5-282607. As
another 20 approach for solving the problem mentioned above, there has been
proposed such technique that dummy write operation is conducted at specific
addresses by using the magnetic head suffering abnormality for thereby
suppressing the waveform.deformation by regenerating concerned 25 the
magnetic head, as disclosed in JP-A-6-1l1218.   - 9 DEC 2004 2  With the
method taught in JP-A-5-28267, there arises necessity fox providing areas
for effectuating suppression of the waveform deformation in all of sectors,
respectively. As a result of this, however, 5 effective storage capacity of
the magnetic disk device as a whole decreases, which is of course
undesirable. On the other hand, according to the technique disclosed in
JP-A-6-111218, it is sufficient to allocate a dummy write area of one
sector to each of the magnetic 10 head. Accordingly, the problem of the
effective storage capacity of the magnetic disk device being decreased can
essentially be avoided. However, when the magnetic disk. device is of an
embedded-servo type, problems mentioned below will be encountered. 15 The
magnetic disk device of the embedded-servo type,features that read/write
operation is performed by a magnetic head selected currently and that
seeking operation and following operation for a target track are conducted
on the basis of servo information written or 20 recorded on a disk of
concern at a predetermined location. Now, let's assume that some
abnormality or irregularity occurs in a given magnetic head of the
embedded-servo type magnetic disk device, as a result of 25 which waveform
of the reproduced signal outputted from that magnetic head varies or
deforms to such extent that data recorded on the magnetic recording disk
surface can not be read out correctly. In that case, the seeking   ,- 9 DEC
2004 - 3  operation and following operation are attempted in an effort to
perform a dummy write operation at a specific address. In reality, however,
the servo information recorded on the magnetic recording disk surface can
not  5 be read out because of abnormality of the magnetic head and hence
deformation of the waveform of the reproduced signal involving seeking
error or following operation error. SUMMARY OF THE INVENTION 10 In the
light of the state of the art described above, it is an object of the
present invention to provide a magnetic disk device having a dummy write
function which device is essentially immune to the problems of the
conventional magnetic disk devices 15 described above. In view of the above
and other objects which 



will become apparent as the description proceeds, it is proposed according
to a general feature of the present invention that the seeking operation or
following opera 20 tion to a target track is performed after changing over
a magnetic head suffering abnormality to a magnetic head operating normally
by taking advantage of a fact that a probability of simultaneous occurrence
of waveform deformation in reproduced signals outputted from a plurality 25
of magnetic heads, respectively, is low'. In a mode for carrying out the
invention, the magnetic head suffering abnormality is guided to a sector
- 9 DEC 2004 - 4  position for effectuating a dummy write operation by a
magnetic head operating normally. Servo information is discretely recorded
on the magnetic recording medium or disk. In a data area where the servo
information is not 5 written or recorded, a.control circuit is changed over
to the magnetic head suffering abnormality to thereby perform the dummy
write operation, whereon control for the following operation is changed
over to the normally operating. magnetic head before the magnetic head per
10 formed the dummy write operation flies over a succeeding servo
information area. To say in another way, changeover of the magnetic heads
mentioned above is carried out during a period intervening between read-out
operations for two adjacent ones of the servo information. 15 With the
magnetic disk device according to the present invention, the seeking
operation or following operation to a target track can be performed
positively without fail by using the normally operating magnetic head upon
dummy write operation for the magnetic head 20 suffering abnormality,
whereby the abnormal magnetic head can be guided (by seeing or following
operation) to a location or portion (cylinder) where the dummy write
operation is to be performed. In a preferred mode for carrying out the 25
invention, only the dummy write operation is performed for the magnetic
head suffering abnormality. Since the magnetic head can not perform the
following operation or the seeking operation by reading the servo
information  



-~ 9 DEC 2004 - 5  immediately after the regeneration, no adverse influence
can not be exerted to the following operation performed till then by using
the normal magnetic head. The above and other objects, features and 5
attendant advantages of the present invention will more easily be
understood by reading the following description of the preferred
embodiments thereof taken, only by way of example, in conjunction with the
accompanying drawings. 10 BRIEF DESCRIPTION OF THE DRAWINGS In the course
of the description which follows, reference is made to the drawings, in
which Fig. i is a block diagram showing schematically a general
configuration of a magnetic disk device 15 according to an embodiment of
the present invention; Figs. 2A is a timing chart for illustrating
operation of the magnetic disk device shown in Fig. l; Fig. 2B is a timing
chart for illustrating operation in which dummy write operation is
performed 20 twice in the operation shown in Fig. 2A; Fig. 3A is a plan
view of a magnetic recording disk which can be employed in the magnetic
disk device according to the invention and shows disposition of tracks
provided substantially circularly and 25 concentrically on the magnetic
recording disk; Fig) 3H is a plan view illustrating a modification of the
magnetic recording disk.shown in    9 DEC 2004 - 6  Fig. 3A and shows
disposition of plural tracks provided substantially circularly and
concentrically; 



Fig. 4A is a plan view of a magnetic recording disk according to a second
embodiment of the present 5 invention; Fig. 4B is a plan view showing a
modification of the magnetic recording disk shown in Fig. 4A in which a
plurality of dummycwrite areas are disposed in a direction substantially
radially of the magnetic 10 recording disk; Fig. 5 is a plan view showing a
structure of a magnetic disk device according to an.embodiment of the
present invention; and Fig. 6 is a side elevational view showing the 15
same with a portion being broken away. DESCRIPTION OF THE PREFERRED
EMBODIMENTS Now, the present invention will be described in detail in
conjunction with [shat is presently considered as preferred or typical
embodiments thereof by reference 20 to the drawings. Referring to Figs. 5
and 6, a mechanical structure of a magnetic disk device according to an
embodiment of the present invention will first be described. 25 As can be
seen in the figures, the magnetic disk device is comprised of an enclosing
case 40 (see Fig. 5), magnetic recording disks 41 each serving as a   - 9
DEC 2004  magnetic recording medium, a spindle motor 42 for supporting and
rotationally driving the magnetic recording disks 41, a head assembly 43
including magnetic heads for writing/reading out information on/from the 5
magnetic recording disks 41 and suspension arms, a swing arm including a
pivot shaft 44 fox supporting the head assembly 43 swingably over the
magnetic recording disks 41., a voice coil motor 45 for driving the swing
arm, a control circuit board 51 for controlling write and read 10
operations of the magnetic heads performed for the magnetic recording disks
41, a controller 1 (not shown in Figs. 5 and 6) for controlling operations
or actuations of the spindle motor 42 and the pivot shaft 44, and a printed
wiring board 46 for making electrical connections 



15 among the elements or components mentioned above. The magnetic recording
disk 41, the spindle motor 42, the head assembly 43, a part of the printed
wiring board 46 and the voice coil motor 45 are hermetically accommodated
within the enclosing case 40. 20 The spindle motor 42 is constituted by a
hubhoused type electric motor which includes a hub having an outer
peripheral surface on which the magnetic recording disks 41 are fixedly
mounted and a rotor and a stator disposed internally of the hub. The
spindle motor 42 is 25 installed on a base member constituting a part of
the enclosing case 40. The magnetic recording disk 41 constitutes an
important part of the magnetic disk device which determines the data
storage capacity of the   9 DEC 2004 _8_ magnetic disk device. Usually,
there may be incorporated two or several magnetic disks in dependence on a
desired data storage capacity to be ensured for the magnetic disk device.
In the case of the magnetic disk device accord 5 , ing to the instant
embodiment of the invention, it is presumed that a plurality of magnetic
recording disks 41 are mounted on the outer peripheral surface of the hub
of the spindle motor 42 alternately with disk spacers 48a which are
interposed between the adjacent disks, respec 10 tively, as can be seen in
Fig. 6. The disk stack constituted by the magnetic recording disks 41 and
the disk spacers 48a disposed alternatively are clamped together by means
of a disk clamp 48b in the direction axially of the spindle motor 42. In
this manner, the 15 magnetic recording disks 41 are fixedly secured to the
spindle motor 42. There are provided a number of swing arms which
corresponds to that of the magnetic recording disks 41, wherein each of the
swing arms is constituted by a slider 20 49 having the magnetic head
mounted thereon and a suspen sion arm 50 (see Fig. 5). The swing arms are
mounted on the base member rotatably or swingably by means.of the pivot
shaft 44. More specifically, the magnetic head may be implemented in the
form of a dual-head type structure 25 in Which a thin-film magnetic head
for writing informa tion on the disk and a magnetoresistance-effect-type
head for reading information from the disk are combined integrally or in
coalition, wherein the dual-type   9 DEC 2004 - g  magnetic head is mounted
on the associated one of the sliders 49. Of course, the invention is never
limited to the magnetic head mentioned above. Other types of heads such as
an inductive head, a thin-film head, a MIG 



~5 (Metal-In-Gap) head or the like may be employed in the magnetic disk
device according to the invention. In the magnetic disk device according to
the instant embodiment of the invention, there is adopted a '~ rotary
actuator based on an embedded-servo schema, 10 wherein,servo information
which can be reproduced periodically is recorded on one track. Further, a
servo patterns (not shown) are written at positions determined by the
magnetoresistance-effect-type head upon write operation of the thin-film or
inductive head. 15 Figure 1 is a block diagram showing schematically.an
electric configuration of a magnetic disk device according to an embodiment
of the present invention, and Figs. 2A and 28 show timing charts for
illustrating operations of the magnetic disk device shown 20 in Fig. 1.
Description will first be directed to the configuration of the magnetic
disk device by reference to Fig. 1. It is assumed that there are provided
five magnetic heads 11, 12, 13, 14 and 15 designated by identification
numbers "No.0", "No.1", "No.2", "No.3" and 25 "No.4", respectively.
Hereinafter, these magnetic heads will be referred to as the No.O head, the
No.1 head and so forth. Of these magnetic heads 11 to 15, only one is '
selected by a head select circuit 3. To this end, the   - 9- DEC 200 -lo
controller 1 issues a head charge command signal 18 indicating the head
identification number (No.). In response to the head change command signal
18, the head select circuit 3 selects the magnetic head designated by 5 the
head identification number issued by the controller 1. Now, let s assume
that the No.O head li is . selected by the head select circuit 3. In that
case, the No.O head 11 reads out data and servo information 10 recorded
magnetically on a disk surface of the magnetic recording disk 19 located in
front of the No.O head 11, whereby a read-out signal 10 is outputted to be
supplied to both a read/write circuit 2 and a servo information reading
circuit 4. The data contained in the head read 15 out signal 10 is
extracted by the read/write circuit 2, whereon the data as extracted is
supplied to the controller 1 as a read data signal 7. The controller 1 is
imparted with a function or capability for making decision whether the data
carried by the read data signal 20 7 as received is correct or not. On the
other hand, in the servo information reading circuit 4, only the servo
information contained in the head read-out signal 10 supplied to the servo
information reading circuit 4 is discriminatively 25 extracted. In this
conjunction, the servo information contains information concerning the
current position of the No.O head 11, i.e., the ID number of the track and
that of the sector at which the magnetic head is   - 9 DEC 2004 



- 11  currently positioned as well as information concerning the deviation
or distance from the center of the track. All the contents of the servo
information are informed to the controller 1 by the servo data signal 8.
,On the 5. basis of the servo information as received, the controller 1
generates a servo control circuit control signal 9 for controlling a servo
control circuit 5. In conformance with the control signal 9, the servo
control circuit 5 outputs a carriage driving current signal 16 10 for
driving a head carriage 17 to thereby realize the positioning of the
magnetic head. Next, description will turn to write operation in the
magnetic disk device. The controller 1 selects. previously the magnetic
head destined for write operation 15 and outputs a corresponding head
change command signal 18. Subsequently, the controller 1 issues a write
data signal 21 containing data to be written and a write command signal 6
to the read/write circuit 2 for thereby commanding the read/write circuit 2
to perform write 20 operation. Upon reception of the write operation
command, the read/write circuit 2 issues a write command signal 20 to the
head select circuit 3 for thereby making the selected magnetic head (No.O
magnetic head in this assumed case) perform write operation on the magnetic
25 recording disk 19. Next, assuming that waveform deformation takes place
in the signal 'reproduced by the No.0 head 11, making impossible for the
No.0 head 11 to read out   - 9 DEC 2004 - 12  information from the servo
data recording area of the magnetic recording disk, description will be
made of a regeneration method of the magnetic head according to the
teachings of by the present invention by reference to 5 Fig. 2. In the
first place, it should be mentioned that the regeneration method for the
magnetic head suffering :abnormality can be carried out recursively. Fore
specifically, when a magnetic head selected in place of 10 the abnormality
suffering magnetic head is detected as suffering also from abnormality,
another or third magnetic head is selected, whereon regeneration processing
(dummy write operation) is performed for.the abnormality suffering magnetic
heads. 15 Furthermore, when the regeneration processing performed once for
the abnormality suffering magnetic head failed to regenerate that magnetic
head, the regeneration processing may be performed for the abnormality
suffering magnetic head twice or more. 20 Twice or more regeneration
processings may be carried out during a period intervening between reproduc
tions of two adjacent servo signals (see Fig. 2B) or during a period
intervening between reproductions of other two adjacent servo signals. 25
Occurrence of waveform deformation in the output signal of the No.O head 11
can be decided by the controller 1 on the basis of the data contained in
the 



read data signal 7 outputted from the No.O head 11   - 9 DEC 2004 - 13
selected by the head select circuit 3. Upon decision of the waveform
deformation in the reproduced signal outputted from the No.O head 11, the
controller 1 starts a waveform deformation suppressing operation. 5 At
first, the.controller 1 issues the head change command signal 18 commanding
to change over of the No.O head 11 to one of the other magnetic heads 12
to.l5. At this puncture, let's assume, only by way of example, that the
No.0head 11 is changed over to the No.l head . 10 12. In that case, the
servo information reading circuit 4 extracts the servo information from the
head read-out signal 10 of the No. 1 head 12 and supplies 811 the servo
information to the controller 1 as the servo data signal 8. The controller
i then responds to the servo informa 15 tion transmitted by the servo data
signal 8 to seek a relevant cylinder portion for effectuating the waveform
deformation suppressing operation for the reproduced signal of the No. 1
head. In cylinder portions for effectuating the 20 waveform deformation
suppressing operation, there are stored the servo information at same
timing positions, as exemplified by the servo information 3 for the No.O
head 11 and the servo information 1 for the No.i head 12 as well as the
servo information 4 for the No.O head ll and 25 the servo information 2 fox
the No.l head 12, respectively, as can be seen in the timing chart shown in
Fig. 2. When the controller 1 detects the servo information 1 for the No.l
head 12 and confirms that the servo information   9 DEC 2004 _ lg .. , 1
has passed by beneath the No.l head 12, the controller 1 issues the head
change command signal 18 for thereby changing over the No.l head 12 again
to the No.0 head 11 (i.e., the magnetic head suffering abnormality of . 5
waveform deformation). 'In response to the write command signal 6 and the
write data signal 21, a dummy write operation for suppressing the waveform
deformation of the signal reproduced by the No.O head 11 is then performed
Subsequently, in precedence to the flying of 10 the No.0 head 11 over the
succeeding servo information 2 immediately after the dummy Write operation,
the controller 1 issues the head change command signal 18 for thereby
change over the No. 0 head 11 again to the No.l head i.2 . 15 . In the
operation described above, the dummy write operation may be performed
plural times (twice in the case of the instant embodiment of the
invention), after the head change-over of the No.O head ll during a period
intervening between reproductions of the mutually 20 adjacent servo
signals. ' Next, by reference to Figs. 3A, 3B, 4A and 48, description will
be made of locations on the magnetic recording disk at which the dummy
write operation is to be performed. 25. Figure 3A is a plan view showing
disposition of tracks traced Substantially circularly and concentrically on
the magnetic regarding disk 2S. In the case of the instant embodiment of
the invention, an interval 22 is   9 DEC 2004 - 15  provided between a data
and data management area 24 and a dummy write track 23 in such manner as
illustrated in Fig. 3A with a view to protecting the data areas, i.e., the
data and data management area 24, from being 5 destroyed due to deviation
of the dummy write location in the radial direction of the magnetic
recording disk, which may be brought about by offset between the magnetic 



heads due to inclinations or the lik: event of the head carriage after the
write operation of the servo informa 10 Lion. In a preferred mode for
carrying out the inven tion, the interval 22 should be so selected as to .
correspond at least two tracks as viewed in the radial direction of the
disk. In the case of the magnetic recording disk 15 according to another
embodiment of the invention, two sets of data and data management areas 24
and the dummy write tracks 23 are provided, respectively. In this
conjunction, it is to be mentioned that a plurality of data and data
management areas 24 and dummy write tracks 20 23 should be provided, as
illustrated in Fig. 3H, in order to complete within a short time the
seeking operation upon dummy write operation. Figure 4A is a plan view
showing a magnetic recording disk 28 according to a second embodiment of
the 25 present invention. In the case of the magnetic recording disks shown
in Figs. 3A and 3B, the location or portion(s) where the dummy write
operation is to be performed is selected on the dummy write tracks) 23. By
- 9 DEC 2004 - 16  contrast, in the case of the magnetic recording disk 28
shown in Figs. 4A and 4D, a dummy write area 26 is provided so as to extend
substantially in a direction radially of the magnetic recording disk. To
say in 5 another way, the dummy write areas are provided on a11 the tracks
within the data and data management area 27 at same timing positions. Owing
to the arrangement described above, substantially no time loss is involved
in the seeking operation upon dummy write operation. In 10 this case, the
normal magnetic head (i.e., magnetic head suffering no abnormality). is
employed for the following operation, and it is only during the period
intervening between the adjacent servo information that the write operation
is performed by changing over to the abnormal 15 magnetic head for the
dummy write operation. In the case of the.magnetic head shown in Fig. 4B,
there are provided two areas, i.e., the data and data management area 27
and the.dummy write area 26. When the dummy write area 26 shown in Fig. 4A
is provided 20 to the vicinity of the outer periphery of the magnetic
recording disk 28, such situation may arise in which decrease in the
storage capacity of the magnetic disk device can no more be ignored. In
that case, the dummy write area 26 should preferably be divided into a 25
plurality of subareas, as illustrated in Fig. 4B. Furthermore, in order to
shorten the time taken for the abnormal magnetic head to arrive at the
position above the dummy write area 26 in the magnetic recording disks 



- 9 DEC 2004 _ 1~ _ shown in Figs. 4A and 4B, a plurality of dummy write
areas 26' may be provided on the disk 28. . At this juncture, it should be
mentioned that the dummy write area 26 is shown to present such a shape 5
in which an area defined between two circular arcs is delimited by two
lines extending radially of the magnetic recording disk. However, this is
only for the purpose of . facilitating the understanding. In the strict
sense, because the rotary actuator swings along a circular arc, 10 the
dummy write area 26 assumes such shape which is defined between two
circular arcs and delimited by two circular arcs in the radial direction of
the magnetic recording disk. At any rate, the dummy write area 26 may be so
provided as to extend substantially along the 15 radial direction of the
magnetic disk or medium. As can now be appreciated from the foregoing
description, with the structure of the magnetic disk device according to
the present invention, there can be obtained such advantageous effect that
when abnormality l0 takes place in the signal reproduced by the magnetic
head due to a defect of the magnetic head itself, operation for
regeneration of the magnetic head (i.e., dummy write operation) can be
performed stably at a high speed with high reliability. Besides, by virtue
of such arrangement 25 that the magnetic head is used neither for the
following operation nor seeking operation immediately after the dummy write
operation, stable position control of the magnetic head can be ensured.   9
DEC 2004 _ 1g _ WHAT IS CLAIMED IS 1. A magnetic disk device adopting a
rotary actuator based on an embedded-servo scheme, comprising: a plurality
of magnetic recording disks supported rotatably and storing
discretely,reproducible servo information; a plurality of magnetic bases
fox performing information .read/writa operation !or said plurality of
magnetic recording disks, respectively; an actuator for positioning one of
said plurality of .magnetic heads relative to one of said. plurality of
magnetic recording disks on the basis of said servo information; controller
!or sending out a signal !or selecting ono of said plurality of magnetic
heads and a signal commanding an information writing operation; and control
circuits for controlling an information 



read/write operation performed for one of said plurality of magnetic
recording disks, a reading operation of servo information from one of said
plurality of magnetic recording ~~ disks and a driving operation of said
actuator; wherein said controller, between two consecutive reproductions of
servo information) sends a signal selecting a magnetic head from said
plurality of magnetic heads, a signal instructing a write operation of
information, and a Signal   - 9 DEC 2004 - 20  selecting a magnetic head
without a characteristic deterioration from said plurality of magnetic
heads. 2.. A magnetic disk device according to claim 1, wherein in response
to said signal commanding the in=ormation write operation gent out from
said controller, information corresponding to said signal ie stored in the
relevant recording disk in a circumferential direction at a location
distanced from an area for data read/wxite tracks at least by two tracks in
a direction.radially of said magnetic recording disk. 3. R magnetic disk
device according to claim 1, wherein in response to said signal commanding
the information write operation seat out from said controller, information
corresponding to said signal is stored in said magnetic recording disk in
an area provided substantially in a direction radially of said magnetic
recording disk A magnetic disk device according to claim 3, wherein a
plurality o! areas are provided on said magnetic recording disk in a
direction radially of said disk.   - 9 DEC 2004 - 21  5. A magnetic disk
device adopting a rotary actuator based on an embedded-servo scheme,
comprising: a plurality of magnetic recording disks supported rotatably and
storing discretely reproducible servo information; a plurality of magnetic
heads for performing information read/write operation for said plurality of
magnetic recording disks, respectively; an actuator Ion positioning one of
said plurality of magnetic hads relative tQ one of said plurality of
magnetic recording disks on the basis of said servo information; a
controller for sanding out a signal far selecting 



ono of said plurality of magnetic heads and a signal commanding an
information writing operation; and control circuits for controlling an
information read/write operation performed for one o= said plurality of
magnetic recording disks) a reading operation of servo information from one
of said~plurality of magnetic recording~ disks and a driving operation of
said actuator; wherein said controller, between two consecutive
reproductions of said servo information, sends a signal selecting a first
magnetic head from said plurality of magnetic heads, a signal instructing a
write operation of information, and a signal selecting a second magnetic
head   - 9 DEC 200 - 22  different from said first magnetic bead and
without a characteristic deterioration from said plurality of magnetic
heads. s. A magnetic disk device according to claim 3, wherein a time
period intervening between said two consecutive reproductions of said servo
information is identical with a time period intervening between a second
two consecutive reproductions of said servo information. 7- A magnetic disk
device adopting a rotary actuator based on an embedded-servo scheme,
comprising: a plurality of magnetic recording disks supported f rotatably
acrd .storing discretely reproducible servo information ~ a plurality of
magnetic heads for performing information read/write operation for said
plurality of magnetic recording disks, respectively ~ , ,-... - . . .. ..
.. . ~ . . an actuator for positioning one of said plurality of magnetic
heads relative to one of said plurality of magnetic recording disks on the
basis of said servo informationf a controller for sending out a signal tar
selecting one of said plurality of magnetic heads and a signal commanding
an information writing operation; and   - 9 DEC 2004 - 23  



control circuits for controlling an information read/write operation
performed for one of said plurality of magnetic recording disks, a reading
operation of sago information from one of said plurality o! magnetic
recording disk and a driving operation of said actuator; wherein acid
controller, between two consecutive reproductions of said servo
information, sends a first signal selecting a first magnetic head without
characteristic deterioration from said plurality of magnetic heads, a
second signal, selecting a second magnetic head, a third signal instructing
a write operation of information, and a fourth signal selecting said first
magnetic head again. 8. Amagnetic disk device according to claim 7, wherein
a time period intervening between two consecutive reproductions of said
servo information is identical to a time period intervening between a
second two -. . connsecutive reproductions~ of said servo information. ~ '
- 9 DEC Z004 - 24  9. A magnetic disk device, comprising: a plurality of
magnetic recording disk surfaces supported rotatably cad storing discretely
reproducible servo information; a plurality of magnetic heads for
performing inforsnation read/vrite operation for saidmagnetic recordiag
disk surfaces, respectively~ as actuator for positioring said magnetic
heads relative tv acid magnetic recording disk surfaces based on an
embedded-sezvo scheme with said servo information; control circuits for
controlling a head change operation performed with a head change signal, as
information read/write operation performed for one of said plurality of
magnetic recording disk surfaces, a reading operation of servo information
from one of acid plurality of magnetic rewording disk surfaces and a
following operation of said actuator= wherein said control circuits)
between two consecutive reproductions of servo information) execute the
steps of sending out a first signal for selecting one of said. magnetic
heads,. sending out a signal commanding .said information write operation,
~ and . sending out a second signal for selecting one of said magnetic
heads. 10. A magnetio disk device according to claim 9, wherein _.. ~ ~ ,
said signall commanding said information write operation is performed for a
selected magnetic head.correspondiag to said first signal. 11. al, magnetic
disk device according to claim 9, wherein a selected magnetic head
corresponding to said second signal is one of said plurality of magnetic
heads used for said following operation just before sending out said first
signal.   - 9 SEC Z004 12. A method of controlling a magnetic disk device
having a plurality of magnetic recording disk surfaces supported rotatably
and storing discretely reproducible servo information, a plurality of
magnetic heads for performing an information read/write operation for said
plurality of respective magnetic recording disk surfaces, 



a rotary actuator for positioning one of said plurality of magnetic heads
relative to one of said plurality of magnetic recording disk surfaces on
the basis of embedded-servo information, and a controller for sending out a
signal for selecting one of said plurality of magnetic heads and a signal
commanding an information writing operation, the method comprising: a first
step for reading a servo information from one of said plurality of magnetic
recording disk surfaces; a second step for selecting a magnetic head from
said plurality of magnetic heads; a third step for writing information once
or more; a fourth step for selecting another magnetic head from said
plurality of magnetic heads; and a fifth step for reading a second servo
information adjacent to said servo information of the first step. 13. A
method of controlling a magnetic disk device having a plurality of magnetic
recording disk surfaces supported rotatably and storing discretely
reproducible servo information, a plurality of magnetic heads for
performing an information read/write operation for said plurality of
respective magnetic recording disk surfaces, a rotary actuator for
positioning one of said plurality of magnetic heads relative to one of said
plurality of magnetic recording disk surfaces on the basis of
embedded-servo information, and a controller for sending out a signal for
selecting one of said plurality of magnetic heads and a signal commanding
an information writing operation, the method comprising: a first step for
reading a servo information from one of said plurality of magnetic
recording disk surfaces; a second step for positioning said actuator; a
third step for selecting a magnetic head from said plurality of magnetic
heads; a fourth step for writing information at least once; a fifth step
for selecting another magnetic head different from said previously selected
magnetic heads; and a sixth step for reading consecutive servo information.
- 9 DEC 2004 14. A controlling method of a magnetic disk device having an
actuator based on an embedded-servo scheme, a plurality of magnetic
recording disk surfaces supported rotatably and storing discretely
reproducible servo information, a plurality of magnetic heads for
performing information read/write operation respectively for said plurality
of magnetic recording disk surfaces, an actuator for positioning one of
said plurality of magnetic heads relative to one of said plurality of
magnetic recording disk surfaces on the basis of said servo information,
and a controller for sending out a signal for selecting one of said
plurality of magnetic heads and a signal commanding an information writing
operation, the method comprising: a first step for reading a servo
information from one of said plurality of magnetic recording disk surfaces
by one magnetic head of said plurality of magnetic heads; a second step for
selecting another magnetic head from said plurality of magnetic heads; a
third step for writing information at least once on a corresponding disk by
the selected magnetic head selected in the second step; and a fourth step
for changing over from the selected magnetic head to the one magnetic head
in the first step to read a second servo information from the one of said
plurality of magnetic recording disk surfaces. 15. A controlling method of
a magnetic disk device according to claim 14, wherein said second servo
information is defined as a succeeding or adjacent to said servo
information of the first step. 16. A method of controlling a magnetic disk
device having 



a plurality of magnetic recording disks supported rotatably and storing
discretely reproducible servo information, a plurality of magnetic heads
for performing an information read/write operation for said plurality of
respective magnetic recording disk surfaces, a rotary actuator for
positioning one of said plurality of magnetic heads relative to one of said
plurality of magnetic recording disk surfaces on the basis of
embedded-servo information, and a controller for sending out a signal for
selecting one of said plurality of magnetic heads and a signal commanding
an information writing operation, the method comprising: a first step for
reading a servo information from one of said plurality of magnetic
recording disk surfaces; and a second step for writing information at least
twice upon reading second servo information;   ~ 9 DEC 2004 17. A magnetic
disk device, comprising: a plurality of magnetic recording disk surfaces
supported rotatably and storing discretely reproducible servo information,
a plurality of magnetic heads for performing information read/write
operation for said magnetic recording disk surfaces, respectively; an
actuator for positioning said magnetic heads relative to said magnetic
recording disk surfaces based on an embedded-servo scheme with said servo
information, control circuits for controlling a head change operation
performed with a head change signal, an information read/write operation
performed for one of said plurality of magnetic recording disk surfaces, a
reading operation of servo information from one of said plurality of
magnetic recording disk surfaces and a seeking operation performed from one
track to another by said actuator; wherein said control circuits execute
the step of sending out, between two consecutive reproductions of servo
information, a plurality of said information write operation. 18. A
magnetic disk device according to claim 17, wherein said control circuits
further execute the step of executing said seeking operation before said
sending out a plurality of said information write operation.
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