
- 1   TITLE OF THE INVENTION METHOD AND APPARATUS FOR
WRITING DATA IN A DISK DRIVE  BACKGROUND OF THE
INVENTION The present invention generally relates to a
disk  5 drive, and particularly relates to a method
for  writing data in a disk drive of a perpendicular
magnetic recording method. In general, in a disk drive
which represents a  hard disk drive, a rotary type
(rotation type) 10 actuator is used as a mechanism for
positioning a head  at a targeted position (track of
an access object) on  a disk medium which is a data
recording medium. In the case where a head mounted on
such a rotary  type actuator is subjected to
positioning control 15 (servo control) in the radial
direction on the disk  medium by control of a CPU
which is a main controller  of the drive, a so-called
azimuth angle is generated  in an inner
circumferential area or outer circumferential area of
the disk medium. 20 In a disk drive, the servo control
is carried out  by reproducing a servo pattern (servo
data) recorded  on the disk medium by a read head
contained in the  head. In this case, the azimuth
angle becomes larger  



in, for example, the outer circumferential area on the
25 disk medium, and thus, a detection range (detection
sensitivity) by the read head is expanded.
Consequently, it is a factor causing the lowering of
the preciseness of the head positioning. In order to
solve such a problem, there has been  proposed a disk
drive in which an interval of servo  tracks having a
servo pattern recorded therein is made 5 narrower in,
for example, an outer circumferential  area where an
azimuth angle becomes larger (see, for  example, Jpn.
Pat. Appln. KOKAI Publication No. 6-60573). Moreover,
when an azimuth angle is larger, an 10 effective track
width of a data track having user data  recorded
therein is variable, and thus, there is an  influence
such that the recording density is lowered  and so on.
In order to solve the problem, a constitution in which
a distance between tracks 15 adjoining in the radial
direction on a disk medium is  changed has been
proposed (see, for example, Jpn. Pat.  Appln. KOKAI
Publication No. 2002-237142). As a result of an
influence generated by the  azimuth angle of the head,
a so-called fringe area is  20 generated except for an
effective recording area in the data tracks in the
case where data is written on  the disk medium by a
write head. This fringe area is  an area where data
cannot be normally read out by the  read head.
Particularly, in a disk drive of a 



25 perpendicular magnetic recording method, a single
pole  type head having the length in the
circumferential  direction of the track is used as a
write head, so that the fringe area is generated in a
degree that  cannot be neglected due to the azimuth
angle. In the above-described prior-art literatures,
the  technology capable of solving, particularly, the
5 influence of the fringe area by the azimuth angle
has  not been proposed. BRIEF SUMMARY OF THE INVENTION
An object of the invention is to provide a method  for
writing data for a disk drive, the method being 10
capable of suppressing, particularly, the influence of
a fringe area by an azimuth angle, resulting
improvement of the data recording/reproducing
characteristics. According to one aspect of the
present invention,  is there is provided a data write
method which is applied  to a disk drive, for
recording data on a disk medium  by a head mounted on
a rotary type actuator, the  method comprising: a step
of deciding a position of a  data track to write data
on the disk medium in 20 accordance with an
instruction sent from a host  system; a step of
determining whether or not the  position of the data
track is included in an  intermediate circumferential
area on the disk medium;  a conversion step of, in the
case where the position 25 of the data track is
included in an inner  



circumferential area or an outer circumferential area
on the disk medium in accordance with the
determination results, carrying out a track pitch
conversion processing so that a track pitch of the
data track is set larger than a track pitch in the
intermediate circumferential area based on azimuth 5
angle of the head; a servo control step of carrying
out servo control for positioning the head at the
position of the data track on the disk medium based on
the track pitch converted by the track pitch
conversion processing or the track pitch in the 10
intermediate circumferential area; and a step of
carrying out a data write operation by the head
positioned by the servo control. BRIEF DESCRIPTION OF
THE SEVERAL VIEWS OF THE DRAWING  The accompanying
drawings, which are incorporated  15 in and constitute
a part of the specification, illustrate embodiments of
the invention, and together  with the general
description given above and the  detailed description
of the embodiments given below,  serve to explain the
principles of the invention. 20 FIG. 1 is a block
diagram showing the major  portions of a disk drive
according to an embodiment of  the present invention;
FIG. 2 is a view showing a data format according  to
the embodiment; 25 FIG. 3 is a view showing a shape of
a servo  pattern according to the embodiment; 



FIGS. 4A to 4C are views for illustrating a servo
pattern and an azimuth angle of a head according to
the embodiment; FIGS. 5A to 5C are views for
illustrating the  relationship between an azimuth
angle of a write head  5 and a data track width
according to the embodiment; FIG. 6 is a view for
illustrating a track pitch  of data track in a data
write operation according to  the embodiment; FIG. 7
is a flowchart for illustrating the 10 procedure of
the data write operation according to the  embodiment;
FIGS. 8A to 8C are graphs each showing one  example of
a set value of the track width with respect  to the
position of the write head in the radial 15 direction
according to the embodiment; and FIG. 9 is a flowchart
for illustrating the  procedure of a data write
operation using a track  conversion equation according
to the embodiment. DETAILED DESCRIPTION OF THE
INVENTION  20 Hereinafter, one embodiment of the
present  invention will be described with reference to
the  accompanying drawings. (Constitution of disk
drive) FIG. 1 is a block diagram showing the major 25
portions of a disk drive of a perpendicular magnetic
recording method according to the present embodiment.
A disk drive 10 has a disk medium 11 which is 



rotated by a spindle motor 16, a head 12 for
performing data recording or reproduction, and a
microprocessor (CPU) 17 which is a main controller.
The head 12 has a structure in which a write head  5
element and a read head element are mounted on a
slider. The write head element (120) is a single pole
type head capable of performing perpendicular magnetic
recording on the disk medium (11). The read head
element is a reproduction head which reads out a servo
10 pattern (servo data) or user data recorded on the
disk  medium 11. The head 12 is mounted on a rotary
type  (rotational type) actuator 13. The actuator 13
rotates in the radial direction on the disk medium 11
15 by a voice coil motor (VCM) 14. The VCM 14 is
driven  and controlled according to servo control of
the CPU 20. The CPU 20 carries out control for
recording or  reproducing data to/from a targeted
position (access  20 targeted track) on the disk
medium 11 in accordance with an instruction sent from
a host system such as,  for example, a personal
computer located outside the  drive. In the present
embodiment, the CPU 20 carries  out servo control
(head positioning control) including 25 a track pitch
conversion processing described later.  The disk drive
10 is also provided with a circuit  board 15 on which
circuit parts such as a head amplifier connected to
the write head element and the  



read head element of the head 12, respectively, are
mounted. (Track format) 5 In a disk drive, as shown in
FIG. 1, a servo  pattern (servo data) 200 is recorded
on the disk  medium 11 during the manufacturing
process. An area  where the servo pattern 200 has been
recorded may be  referred to as a servo sector. The
servo sectors are 10 arranged at equal intervals in
the circumferential  direction on the disk medium 11.
The CPU 20 carries out the servo control (head
positioning control) by using the servo pattern 200,
thereby configuring a data track 100 for recording 15
user data between servo sectors. FIG. 2 is a view in
which a data surface on the  disk medium 11 shown in
FIG. 1 has been developed on a  flat plane. As shown
in FIG. 2, a large number of data tracks  20 100 are
arranged concentrically in the radial  direction 210
on the disk medium 11. The respective  data tracks are
divided into multiple data sectors  100a to 100c and
managed. More specifically, in a  disk drive, a data
sector is an access unit. In servo 25 sectors 200a,
200b, a track address (cylinder code) An  for
identifying the data track 100 and servo burst  data
(A to D) described later have been recorded as data
included in the servo pattern. Here, an interval (STw)
of a track (servo track)  



defined by the servo sectors 200a, 200b and a distance
between the adjoining data tracks 100 in the radial 5
direction are not necessarily the same. With respect
to the servo track interval, the data tracks 100 are
arranged in the radial direction with a distance of
1.5-fold, for example. It should be noted that the
distance between the adjoining data tracks 100 in the
10 radial direction means an interval between a
central  line of a data track width (Tw) (dotted line
of FIG. 2) and a central line of the adjoining track.
FIG. 3 shows a shape of the servo pattern 200
radially arranged in the radial direction on the disk
15 medium 11. In a disk drive, as described above, the
head 12 moves in the radial direction on the disk
medium 11 by the rotary type actuator 13. Thus, it is
preferable that the servo pattern 200 indicates a
circular arc shape 300 along the rotational trace of
20 the head 12. (Servo pattern and azimuth angle)
FIGS. 4A to 4C are views for illustrating a servo
pattern and an azimuth angle of the head 12 according
to the present embodiment. 25 The servo pattern
includes, as shown in FIG. 4A,  servo burst data (A to
D) 400 and a track address  (cylinder code) 401. In
this case, the CPU 20 carries out servo control for
performing positioning control  of the head 12 by
controlling the actuator 13 at a  targeted data track
(for example, track address k)  



included in the intermediate circumferential area on 5
the disk medium 11. Usually, the CPU 20 positions the
head 12 at a center position of a track identified by
the track address k by using the servo burst data A,
B. In FIG. 4A, the CPU 20 positions the read head of
10 the head 12 at the targeted data track. Here, in
the intermediate circumferential area, the azimuth
angle  of the head 12 is approximately zero in
accordance  with the state of the rotary type actuator
13. In  contrast to this, as shown in FIG. 4B, the
azimuth 15 angle is generated in the head 12 in, for
example, the  outer circumferential area. In this
case, the servo  pattern is arranged so that the data
tracks are at an  equal interval (Tw) in the radial
direction of the  disk medium 11 not depending on the
azimuth angle of  20 the head 12. With such an
arrangement of the servo pattern, in  the servo
control, the servo pattern in a wide range  is
detected when the read head has an azimuth angle.  In
order to solve such a problem, it is preferable 25
that, as shown in FIG. 4C, when the servo pattern is
recorded on the disk medium 11, the servo pattern is
recorded such that the track interval (cylinder 10
interval) is made narrower in accordance with the
azimuth angle (0) of the head 12 at the track position
included in the outer circumferential area or inner  



circumferential area. For this reason, it becomes 5
possible that the detection sensibility of the servo
pattern is maintained at a predetermined level not
depending on the azimuth angle when the read head
detects the servo pattern in the outer circumferential
area and the inner circumferential area. It should be
10 noted that it is practical that the servo patterns
are  recorded at an interval in accordance with the
respective azimuth angles each zone divided in the
radial direction on the disk medium 11. (Azimuth angle
and data track width) 15 Next, with reference to FIGS.
5A to 5C, the  relationship between the azimuth angle
of the write  head 120 of the head 12 and the data
track width will  be explained below. First, in a disk
drive of a perpendicular 20 magnetic recording method,
the write head 120 is, as  shown in FIG. 5A, a single
pole type head whose main  magnetic pole has the
length in the circumferential  direction of the track.
It should be noted that the  main magnetic pole
corresponds to a magnetic gap of 25 the write head for
use in a drive of a longitudinal  magnetic recording
method. As shown in FIG. 5A, since the azimuth angle
is approximately zero in the intermediate
circumferential  area, user data is written in
accordance with a  magnetic recording width (W) of the
write head 120,  and a data track having a recording
area DT is 



5 configured. Here, the data track width Tw
corresponding to the distance between adjoining tracks
is determined with a margin such as an erase band
width and a positioning error based on the recording
area DT. The width corresponding to this margin is 10
called as a guard band area GB. On the other hand, in
the outer circumferential  area or inner
circumferential area, data write is  carried out by
the write head 120 in a state of the  azimuth angle
being generated as shown in FIG. 5B. In 15 this case,
a fringe area (or side write area) DTf  where data
reproduction is not stable is generated.  In this
case, as shown in FIG. 5C, it is preferable  that the
guard band area GB for sufficiently maintaining the
distance between adjoining tracks is  20 secured in
accordance with the fringe area DTf. Here, provided
that the magnetic recording width  (write head width)
is W, the magnetic recording length  is L, the guard
band width is G, and the azimuth angle  of the write
head 0, the adjoining distance (track 25 width) Tw of
the data tracks in the radial direction  can be
formulated as indicated in the following  formula (1):
12 Tw > W x cosO + L x sinJ0J + G (1)  It should be
noted that the magnetic recording length L may be an
equivalent value for indicating the  amount of the
fringe area DTf. Moreover, in the case  



5 where the value of L cannot be neglected from the
above-described formula (1), it is necessary to secure
the adjoining track distance Tw longer in accordance
with sinO. FIGS. 8A to 8C are graphs each showing one
10 example of a track width (cylinder width STw) of a
servo pattern with respect to the position of the
write head 120 in the radial direction (horizontal
axis) on the disk medium'll and a set value (distance
of vertical axis) of a data track width (interval Tw).
15 As shown in FIG. 8A, a track width 810 of the servo
pattern is set so as to be narrower at the position of
the inner circumferential area or outer
circumferential area where an azimuth angle is
generated. On the other hand, a data track width 800
20 is set so as to become wider (distance becomes
larger)  in the inner circumferential area or outer
circumferential area where an azimuth angle is
generated. FIG. 8B shows a ratio of a data track width
820  25 based on the track width (cylinder width STw)
of the  servo pattern. More specifically, the servo
cylinder  interval can be widest, and to the contrary,
a user 13  data adjoining distance can be narrowest in
the case  where there is no azimuth angle of the write
head 120  and the fringe area (side write area) can be
neglected. Hence, at the ratio of the data track 



5 width 820 based on the servo track interval, it is
set  so as to become the minimum value. To the
contrary, in the case where an azimuth  angle is
generated in the write head 120, the contrary
tendency is indicated, so that, at the ratio based on
10 the servo track interval, it is set so that the
data  track width 820 becomes larger. FIG. 8C shows
one example of the set value used  in a practical case
in a processing (track pitch  conversion processing)
of setting the data track width 15 (data track pitch)
when the CPU 20 carries out the  write operation as
described later. That is, the ratio based on the servo
track  interval is set so that it becomes a certain
value at  a certain interval in the radial direction
on the disk  20 medium 11. More specifically, a data
track width (interval) 830 which is set per
intermediate  circumferential area, outer
circumferential area and  inner circumferential area
in the radial direction on  the disk medium 11 is
utilized as a zone setting 25 value. (Data write
operation) Hereinafter, the data write operation of
the 14 present embodiment will be explained below with
reference to FIGS. 6 and 7. FIG. 6 is a view for
illustrating a state of  track pitches of data track
in the case where user  



5 data is recorded in the radial direction (outer
circumferential direction 60 and inner circumferential
direction 61) on the disk medium 11 according to the
present embodiment. Herein, track pitches (TP1, TP2)
are referred to  10 as an adjoining track interval
with the center line  (shown by dotted lines) of the
data track as a  reference. The data track width (Tw)
becomes a range  including the recording area DTd, the
fringe area  (side write area) DTf, and the guard band
area GB. 15 When the CPU 20 receives a command of data
write  sent from the host system, the CPU 20 obtains a
track  address (cylinder code) indicating a data track
position (targeted position) on the disk medium 11 at
which the relevant write operation is carried out 20
(Step Sl). In this case, write data to be recorded on
the disk medium 11 is also included in the command
sent from the host system. The CPU 20 determines
whether or not a zone  including the obtained track
address is within the  25 range of the intermediate
circumferential area (Step S2). Here, each zone
includes a plurality of track  addresses. 15  In the
case where the targeted data track  position which is
an access object is included in the  intermediate
circumferential area on the disk medium  11, the CPU
20 carries out an usual servo control 



5 ("Yes" in Step S2, S3). That is, the CPU 20 performs
the positioning control of the write head 120 of the
head 12 at the targeted data track position by driving
and controlling the actuator 13 (actually, VCM 14)
using the track address and the servo burst data which
10 are reproduced by the read head of the head 12.
Furthermore, the CPU 20 directs the positioned  write
head 120 to carry out the write operation for  writing
the data at the targeted data track position  (Step
S4). Here, since the azimuth angle of the write 15
head 120 is approximately zero in the intermediate
circumferential area, the data track of only the
recording area DTd where no fringe area DTf is
reproduced is recorded as shown in FIG. 6 (see  FIG.
5A). 20 In this case, since the azimuth angle of the
write head 120 is approximately zero in the
intermediate circumferential area, the interval (track
pitch) of the adjoining data tracks is determined by
the recording area DTd and the guard band area GB 25
without considering the fringe area DTf. On the other
hand, the CPU 20 carries out the  track pitch
conversion processing in the case where - 16  the
targeted data track position which is an access.
object is included in not the intermediate
circumferential area, but, for example, the outer
circumferential area (arrow 60) on the disk medium 11 



5 ("No" in Step S2, S5). Specifically, in the outer
circumferential area, the write head 120 carries out
the write operation for writing data in a state where
the azimuth angle is generated (see FIG. 5C). The
track pitch conversion processing is a 10 processing
for setting the track pitches (TP1, TP2) at  the time
when a predetermined guard band area GB is  secured in
the data width including the fringe area  DTf which is
generated when the write operation is  performed based
on the azimuth angle of the write 15 head 120. Next,
the CPU 20 carries out servo control by  using the
track address and the servo burst data which  are
reproduced by the read head of the head 12 (Step  S6).
In this servo control, the CPU 20 performs the 20
positioning control of the center position of the
write head 120 in accordance with the track pitch (for
example, TP1) calculated by the track pitch conversion
processing. In other words, the CPU 20 carries out the
25 positioning control of the write head 120 so that
the  track pitch (set by cylinder code) corresponding
to  the original targeted data track position becomes
a - 17  track pitch which has been converted based on
the  azimuth angle of the write head 120. In this
case,  the conversion amount of the track pitch based
on the  azimuth of the write head 120 is determined by
the 



5 range of the fringe area DTf in accordance with the
relevant azimuth angle, that is, the range of the
guard band area GB which is secured in accordance with
the increase of the relevant fringe area DTf.
(Concrete example of track pitch conversion 10
processing) The CPU 20 carries out a concrete
processing as  followings as the track pitch
conversion processing.  Namely, the CPU 20 set the
ratio of the servo cylinder interval versus data track
interval as  15 multiple (integer multiple) of number
k as a zone  setting value in the case where the
address of the  targeted data track is converted into
the cylinder  code of the servo pattern. More
Specifically, in the case where it is set  20 as, for
example, "k = 1/4" in 1/3 feed of the servo  pattern,
the amount of off-set of the servo pattern as  the
following can be set. That is, in the case where  it
is set as "ratio = 6/4", the servo pattern position
for use in the positioning control of the writhe head
25 120 becomes "1/8", "1 + (5/8)" and "3 + (1/8)". In
the case where it is set as "ratio = 7/4", the servo
pattern position for use in the positioning control of
18  the write head 120 becomes "1/8", "1 + (7/8)" and
"3 + (5/8)". In the case where "ratio = 8/4", the
servo  pattern position for use in positioning control
of the  write head 120 becomes "1/8", "2 + (1/8)" and
"4 + 



5 (1/8)". In practice, the CPU 20 carries out the data
write operation as shown in a flowchart of FIG. 9 by
carrying out the conversion processing using the
following track pitch conversion equation (2). 10 That
is, supposing that the targeted data track  address is
A, the targeted servo cylinder code is B,  the pitch
conversion coefficient is p, and the  correction
coefficient is b, the track pitch  conversion equation
(2) can be represented as the 15 linear equation. B= p
x A+ b (2) In the example of "ratio = 6/4" described
above,  the track pitch conversion can be easily
achieved by  substituting "ratio = 6/4" for p, "1/8"
for b 20 respectively. The CPU 20 obtains the data
track address for  carrying out the write operation in
accordance with  the command sent from the host system
(Step S11).  Subsequently, the CPU 20 converts the
obtained address 25 into a servo cylinder code
recorded on the disk medium  11 by using the
above-described track pitch conversion  equation (2)
(Step S12). Then, the CPU 20 carries out - 19  the
servo control for positioning the write head 120
based on the servo cylinder code obtained by
conversion (Step S13). The positioned write head 120
is caused to carry out the write operation for writing



5 the user data on the disk medium 11. As described
above, according to the present  embodiment, setting
is made so that the track pitch in  the outer
circumferential area and the inner  circumferential
area where the influence by the 10 azimuth angle of
the write head 120 is larger than the  track pitch in
the intermediate circumferential area  where there is
no influence by the azimuth angle,  whereby an error
occurred by crosstalk between  adjoining data tracks
can be mitigated. More 15 specifically, the crosstalk
between adjoining data  tracks can be suppressed by
sufficiently securing the  guard band area GB in
accordance with the range of the  fringe area (side
write area) due to the azimuth angle. Therefore, a
data track can be configured  20 which can suppress
the influence of the fringe area  due to the azimuth
angle of the head and which is most  suitable for
recording and reproduction of user data.  In other
words, the data recording and reproduction
characteristics of a disk drive can be enhanced. 25 A
data write method of the present embodiment is
particularly effective for a write operation in the
case where a single pole type head is used as a write
20  head in a disk drive of a perpendicular magnetic
recording method. It should be noted that it is also
effective in a disk drive of a longitudinal magnetic
recording method. 



5 Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various 10
modifications may be made without departing from the
spirit or scope of the general inventive concept as
defined by the appended claims and their equivalents.
21 WHAT IS CLAIMED IS: 1. A data write method which is
applied to a  disk drive, for recording data on a disk
medium by a  head mounted on a rotary type actuator,
the method 5 comprising: deciding a position of a data
track to write data  on the disk medium in accordance
with an instruction  sent from a host system;
determining whether or not the position of the  10
data track is included in an intermediate
circumferential area on the disk medium; in the case
where the position of the data track  is included in
an inner circumferential area or an  outer
circumferential area on the disk medium in 15
accordance with the determination results, carrying
out a track pitch conversion processing so that a
track pitch of the data track is set larger than a
track pitch in the intermediate circumferential area
based on azimuth angle of the head; 



20 carrying out servo control for positioning the
head at the position of the data track on the disk
medium based on the track pitch converted by the track
pitch conversion processing or the track pitch in the
intermediate circumferential area; and 25 carrying out
a data write operation by the head  positioned by the
servo control. 2. The method according to claim 1,
wherein - 22  the decision decides a track address
corresponding to the position of the data track from
the group of tracks recorded on the disk medium, the
determination determines whether or not the  5 decided
track address isa track address included in  the
intermediate circumferential area on the disk  medium,
and the servo control carries out the servo control
by using the track address. 10 3. The method according
to claim 1, wherein the data track includes a data
recording area, a  fringe area and a guard band area
in the radial  direction of the disk medium, and the
track pitch conversion processing sets the  15 track
pitch of the data track included in the inner
circumferential area or outer circumferential area
based on the range of the fringe area that increases
in accordance with the azimuth angle of the head. 4.
The method according to claim 1, wherein 



20 the data track includes a data recording area, a
fringe area and a guard band area in the radial
direction of the disk medium, and the track pitch
conversion processing sets the  track pitch so that
the guard band area of the data  25 track included in
the inner circumferential area or outer
circumferential area is secured at a certain  level
based on the range of the fringe area that 23
increases in accordance with the azimuth angle of the
head. 5. The method according to claim 1, wherein  the
data track includes a data recording area, a 5 fringe
area and a guard band area in the radial  direction of
the disk medium, and the track pitch conversion
processing sets a  track pitch of the data track
included in the inner  circumferential area or outer
circumferential area 10 based on an increasing data
track width for securing  the guard band area at a
certain level. 6. The method according to claim 1,
wherein at a ratio between a track width of a servo
track  configured by a servo pattern recorded on the
disk 15 medium and a track width of the data track,
the track pitch conversion processing sets a  track
pitch of the data track included in the inner I
circumferential area or outer circumferential area  



based on a ratio set with respect to the inner 20
circumferential area or outer circumferential area
supposing that the relevant ratio in the intermediate
circumferential area is the minimum value. 7. The
method according to claim 1, wherein  the disk drive
is a drive which records data on  25 the disk medium
by a perpendicular magnetic recording  method, and the
head is configured to include a single pole 24  type
head suitable for the perpendicular magnetic
recording method as a write head. 8. The method
according to claim 1, wherein  the group of data
tracks formed on the disk  5 medium is divided into a
plurality of zones in the  radial direction, and the
track pitch conversion processing sets the  track
pitch of the data track each zone included in  the
inner circumferential area or outer 10 circumferential
area. 9. A disk drive comprising: a rotary type
actuator having a head for  recording data on a disk
medium mounted thereon; and  a controller which
carries out write control for 15 writing data on a
data track position designated on  the disk medium in
accordance with an instruction sent  from a host
system, wherein the controller includes: 



means for deciding the data track position;  20 means
for determining whether or not the data  track
position is included in an intermediate
circumferential area on the disk medium; conversion
means for, in the case where the data  track position
is included in an inner circumferential  25 area or
outer circumferential area on the disk medium,
carrying out a track pitch conversion processing so
that a track pitch of the data track is set larger 25
than a track pitchin the intermediate circumferential
area based on an azimuth angle of the head; means for
carrying out a servo control for  positioning the head
at the data track position on the  5 disk medium based
on a track pitch converted by the conversion means or
a track pitch in the intermediate  circumferential
area; and means for carrying out a data write
operation by  the head positioned by the servo
control. 10 10. The disk drive according to claim 9,
wherein  the head includes a read head to read data
from  the disk medium, and a write head to carry out
the  write operation, which is a single pole type head
for  perpendicular magnetic recording. 15 11. The disk
drive according to claim 9, wherein  the controller
includes: means for deciding a track address
corresponding  to a position of the data track from
the group of  



tracks recorded on the disk medium; 20 means for
determining whether or not the decided  track address
is a track address included in the  intermediate
circumferential area on the disk medium; and means for
carrying out the servo control by using  25 the track
address. 12. The disk drive according to claim 9,
wherein  the data track includes a data recording
area, a - 26  fringe area and a guard band area in the
radial  direction of the disk medium, and the
controller sets a track pitch of the data  track
included in the inner circumferential area or  5 outer
circumferential area based on the range of the fringe
area that increases in accordance with the  azimuth
angle of the head. 13. The disk drive according to
claim 9, wherein  the data track includes a data
recording area, a  10 fringe area and a guard band
area in the radial direction of the disk medium, and
the controller sets the track pitch so that the  guard
band area of the data track included in the  inner
circumferential area or outer circumferential 15 area
is secured at a certain level based on the range  of
the fringe area that increases in accordance with  the
azimuth angle of the head. 14. The disk drive
according to claim 9, wherein  



at a ratio between a track width of a serve track  20
configured by a servo pattern recorded on the disk
medium and a track width of the data track, the
control sets a track pitch of data track  included in
the inner circumferential area or outer
circumferential area based on a ratio set with respect
25 to the inner circumferential area or outer
circumferential area. 


