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SPINDLE MOTOR, DISK DRIVE APPARATUS,
AND METHOD OF MANUFACTURING BASE
UNIT OF SPINDLE MOTOR

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a spindle motor, a
disk drive apparatus, and a method of manufacturing a base
unit of the spindle motor.

[0003] 2. Description of the Related Art

[0004] A disk drive apparatus, such as, for example, a hard
disk apparatus or an optical disk apparatus, typically includes
a spindle motor arranged to rotate a disk about a rotation axis
thereof, and an access portion including a head portion
arranged to read or write data from or to the disk. A disk drive
apparatus including a spindle motor and a head portion is
described in, for example, JP-A 2009-159701.

[0005] In the disk drive apparatus described in JP-A 2009-
159701, an access portion includes head portions and arms
(i.e., carriage portions). Each carriage portion is rotatably
supported by a columnar rotation shaft, and the head portion
is attached to a tip of each carriage portion (see paragraph
[0036] and FIGS. 1 and 2 of JP-A 2009-159701).

[0006] In this disk drive apparatus, the rotation shaft of the
arms of the access portion is arranged to be perpendicular to
disks. Meanwhile, the head portions are attached to the tips of
the arms. Therefore, if the rotation shaft of the arms is bent, a
distance between each head portion and a corresponding one
of the disks may become inappropriate for data writing or
reading.

SUMMARY OF THE INVENTION

[0007] According to a preferred embodiment of the present
invention, there is provided a method of manufacturing a base
unit to which an armature of a spindle motor is fixed, the
method including the steps of a) defining a base plate made of
a metal and including a plate-shaped support fitting portion
and a hole portion passing through the support fitting portion
by press working, casting, or forging; b) after step a), fitting a
substantially columnar support extending along a central axis
to the hole portion by crimping, press fitting, or welding; ¢)
after step b), measuring an inclination of a plane of the sup-
port fitting portion with respect to a reference surface of the
base plate; d) after step c¢), calculating a laser irradiation area
and a laser irradiation output based on the inclination; e) after
step d), irradiating the support fitting portion with a laser
beam based on the laser irradiation area and the laser irradia-
tion output; and f) after step e), measuring the inclination of
the plane of the support fitting portion with respect to the
reference surface of the base plate.

[0008] According to another preferred embodiment of the
present invention, there is provided a spindle motor including
a stationary portion including an armature and a base plate to
which the armature is fixed; and a rotating portion including
a magnet, and arranged to rotate about a rotation axis with
respect to the stationary portion. The base plate is defined by
press working, casting, or forging. The base plate includes a
flat reference surface; a plate-shaped support fitting portion
arranged to extend parallel or substantially parallel to the
reference surface; and a hole portion arranged to pass through
the support fitting portion. A substantially columnar support
extending along a central axis is fitted to the hole portion by
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crimping, press fitting, or welding. The support fitting portion
includes a melting mark defined at at least a portion of an area
surrounding the support.

[0009] According to preferred embodiments of the present
invention, a distortion of the support can be reduced. Accord-
ingly, a distortion ofa central axis which is a rotation center of
an access portion can be reduced.

[0010] The above and other elements, features, steps, char-
acteristics and advantages of the present invention will
become more apparent from the following detailed descrip-
tion of the preferred embodiments with reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a vertical cross-sectional view of a disk
drive apparatus according to a preferred embodiment of the
present invention.

[0012] FIG. 2 is a top view of a base plate according to a
preferred embodiment of the present invention.

[0013] FIG. 3 is a top view of the disk drive apparatus
according to a preferred embodiment of the present invention
with a cover removed therefrom.

[0014] FIG. 41isa partial vertical cross-sectional view of the
disk drive apparatus according to a preferred embodiment of
the present invention.

[0015] FIG. 5 is a flowchart illustrating a procedure of a
portion of a process of manufacturing a base unit according to
a preferred embodiment of the present invention.

[0016] FIG. 6 is a partial bottom view of the base plate
according to a preferred embodiment of the present invention.
[0017] FIG. 7 is a partial cross-sectional view illustrating a
portion of the base plate and a support according to a pre-
ferred embodiment of the present invention before and after
laser beam irradiation.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0018] Hereinafter, preferred embodiments of the present
invention will be described with reference to the accompany-
ing drawings. It is assumed herein that a direction parallel to
a rotation axis of a spindle motor is referred to by the term
“axial direction”, “axial”, or “axially”, that directions perpen-
dicular to the rotation axis of the spindle motor are each
referred to by the term “radial direction”, “radial”, or “radi-
ally”, and that a direction along a circular arc centered on the
rotation axis of the spindle motor is referred to by the term
“circumferential direction”, “circumferential”, or “circum-
ferentially”. It is also assumed herein that an axial direction is
a vertical direction, and that a side on which a stator is
arranged with respect to a base portion is an upper side, and
the shape of each member or portion and relative positions of
different members or portions will be described based on the
above assumptions. It should be noted, however, that the
above definitions of the vertical direction and the upper and
lower sides are not meant to restrict in any way the orientation
of a spindle motor or a disk drive apparatus according to any
preferred embodiment of the present invention when in use.

[0019] FIG. 1 is a vertical cross-sectional view of a disk
drive apparatus 1 according to a first preferred embodiment of
the present invention. FIG. 2 is a top view of a base plate 12.
FIG. 3 is a top view of the disk drive apparatus 1 with a cover
13 removed therefrom.
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[0020] The disk drive apparatus 1 is an apparatus arranged
to rotate a magnetic disk 14 (hereinafter referred to simply as
the “disk 14”) and perform reading and writing of informa-
tion from or to the disk 14. Referring to FIG. 1, the disk drive
apparatus 1 includes a spindle motor 11, the base plate 12, the
cover 13, the disk 14, and an access portion 15.

[0021] The spindle motor 11 is arranged to rotate the disk
14 about a rotation axis 90 while supporting the disk 14. The
spindle motor 11 includes a stationary portion 2 including a
base portion 21, and a rotating portion 3. The base portion 21
is a portion of the base plate 12, and is defined integrally with
a remaining portion of the base plate 12.

[0022] Thebase plate 12 includes a bottom portion 121 and
a wall portion 122. The bottom portion 121 is arranged to
extend perpendicularly to the rotation axis 90. The bottom
portion 121 includes the base portion 21, a disk arranging
portion 41, and a support fitting portion 42. As suggested
above, the base portion is a portion of the spindle motor 11.
The disk arranging portion 41 is arranged to extend radially
outward from the base portion 21. Referring to FIGS. 1 and 3,
once the disk 14 is installed in the disk drive apparatus 1, the
disk 14 is arranged over the disk arranging portion 41. The
support fitting portion is a substantially disk-shaped portion
arranged radially outward of the disk arranging portion 41.
Arms 151, which will be described below, of the access
portion 15 are fitted to the support fitting portion 42.

[0023] The wall portion 122 is arranged radially outward of
the disk 14 and the access portion 15, and is arranged to
extend upward from an outer circumferential portion of the
bottom portion 121. In addition, the wall portion 122 is
arranged to surround the bottom portion 121. Referring to
FIG. 1, the base plate 12 has an opening 123 on an upper side
thereof. An upper end surface of the wall portion 122 is flat
and is arranged to extend perpendicularly to the rotation axis
90. The upper end surface of the wall portion 122 defines a
reference surface 120 which serves as a reference for the
height of a base unit 10 made up of the spindle motor 11, the
base plate 12, and the access portion 15.

[0024] The base plate 12 according to the present preferred
embodiment is produced by subjecting rolled steel to press
working to define a base material and coating a surface of the
base material with electroless nickel plating. Note that the
base plate 12 may alternatively be produced by, for example,
defining a base material made of aluminum by casting or
forging and coating a surface of the base material with a resin
coating. Further, the base plate 12 may alternatively be made
of another metallic material, and may alternatively be pro-
duced by another method.

[0025] The cover 13 is arranged to cover the opening 123 of
the base plate 12. In other words, the cover 13 is arranged to
close an upper side of the base plate 12. The base plate 12 and
the cover 13 are arranged to together define a case. The
rotating portion 3 of the spindle motor 11, the disk 14, and the
access portion 15 are accommodated inside the case.

[0026] The disk 14 is supported by the rotating portion 3 of
the spindle motor 11. Once the spindle motor 11 is driven, the
disk 14 is caused to rotate together with the rotating portion 3.
[0027] The access portion 15 includes the arms 151 and
head portions 152. The arms 151 are arranged to rotate about
a support 43 fitted to the support fitting portion 42 to move the
head portions 152 along recording surfaces of the disk 14.
Each head portion 152 is arranged to perform reading and
writing of information from or to the disk 14. Note that each
head portion 152 may alternatively be arranged to perform
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only one of the reading and the writing of information from or
to the disk 14. Fitting of the access portion 15 to the base plate
12 will be described below.

[0028] Note that the disk drive apparatus 1 may alterna-
tively be arranged to include two or more disks 14.

[0029] Next, the structure of the spindle motor 11 described
above will now be described below. Referring to FIG. 1, the
spindle motor 11 includes the stationary portion 2, which is
stationary relative to the base plate 12 of the disk drive appa-
ratus 1, and the rotating portion 3, which is arranged to rotate
about the rotation axis 90 while supporting the disk 14.
[0030] The stationary portion 2 according to the present
preferred embodiment includes the base portion 21, a stator
22, and a bearing unit 23.

[0031] The base portion 21 is arranged to extend perpen-
dicularly to the rotation axis 90 below the rotating portion 3,
the disk 14, and the access portion 15. In addition, as sug-
gested above, the base portion 21 is a portion of the bottom
portion 121 of the base plate 12.

[0032] The stator 22 includes a stator core 51 and a plurality
of coils 52. The stator core 51 and the coils 52 are arranged
above the base portion 21. The stator core 51 includes an
annular core back 511 and a plurality of teeth 512. An inner
circumferential surface of the core back 511 is fixed to the
base portion 21. The stator 22 is thus fixed to the base plate 12.
The teeth 512 are arranged to project radially outward from
the core back 511. Each coil 52 is defined by a conducting
wire wound around a separate one of the teeth 512.

[0033] The bearing unit 23 is arranged to accommodate a
lower end portion and its vicinity of a shaft 31, which will be
described below, and cover a lower end surface of the shaft 31.
That is, the bearing unit 23 has a bottom and is cylindrical. In
addition, the bearing unit 23 is arranged radially inside of the
base portion 21, and is fixed to the base portion 21. Note that
the bearing unit 23 may be defined either by a plurality of
members as illustrated in FIG. 1 or by a single monolithic
member.

[0034] The rotating portion 3 includes the shaft 31, a hub
32, and a magnet 33.

[0035] The shaft 31 is a columnar member arranged to
extend in an axial direction. A metal, such as stainless steel,
for example, is used as a material of the shaft 31. As men-
tioned above, the lower end portion of the shaft 31 is accom-
modated inside the bearing unit 23.

[0036] The hub 32 is arranged to extend radially outward
from a peripheral portion of an upper end portion of the shaft
31. The hub 32 includes a disk mount portion 321 at an outer
edge portion thereof. In addition, as illustrated in FIG. 1, the
disk 14 is mounted on the disk mount portion 321, and is fixed
to the hub 32 through a clamper (not shown).

[0037] A lubricating fluid is arranged between the bearing
unit 23 and a combination of the shaft 31 and the hub 32. A
lubricating oil, for example, is used as the lubricating fluid.
The shaft 31 is supported to be rotatable with respect to the
bearing unit 23 through the lubricating fluid. The rotating
portion 3 is thus arranged to rotate about the rotation axis 90.
[0038] The magnet 33 is arranged radially outside of the
stator 22, and is fixed to the hub 32.

[0039] Once electric drive currents are supplied to the coils
52 in the spindle motor 11 as described above, magnetic flux
is generated around each of the teeth 512. Then, interaction
between the magnetic flux of the teeth 512 and that of the
magnet 33 produces a circumferential torque, so that the
rotating portion 3 is caused to rotate about the rotation axis 90
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with respect to the stationary portion 2. In addition, the disk
14 supported by the hub 32 is caused to rotate about the
rotation axis 90 together with the rotating portion 3.

[0040] Next, a structure which fits the access portion 15 to
the base plate 12 will now be described below with reference
to FIG. 4. FIG. 4 is a partial cross-sectional view of the disk
drive apparatus 1.

[0041] The support fitting portion 42 of the base plate 12 is
a plate-shaped portion arranged to extend parallel or substan-
tially parallel to the reference surface 120. A hole portion 421
passing through the support fitting portion 42 in the vertical
direction is defined in a substantial center of the support
fitting portion 42. The support 43 is fitted to the hole portion
421.

[0042] The support 43 is a substantially columnar member
fitted to the support fitting portion 42 above an upper surface
of'the support fitting portion 42. The support 43 is arranged to
extend in the axial direction along a central axis 91, which is
a rotation center of the access portion 15. That is, the access
portion 15 is arranged to rotate about the support 43. In
addition, a through hole extending in the vertical direction is
defined in a center of the support 43.

[0043] The support 43 is fitted to the hole portion 421 by
crimping. Specifically, a lower end portion of the support 43
is plastically deformed to make contact with a lower surface
of the support fitting portion 42. As a result, a crimping
portion 431 arranged to extend along the lower surface of the
support fitting portion 42 is defined in the lower end portion of
the support 43 as illustrated in FIG. 4. Note that the support 43
may alternatively be fitted to the hole portion 421 through
press fitting or welding. On the other hand, an upper end
portion of the support 43 is fixed to the cover 13 by, for
example, screwing.

[0044] A pivot assembly 6 is fitted to an outer circumfer-
ential surface of the support 43. The pivot assembly 6
includes an inner cylindrical portion 61, an outer cylindrical
portion 62, and bearing portions 63. Each of the inner cylin-
drical portion 61 and the outer cylindrical portion 62 is a
substantially cylindrical member. An inner circumferential
surface of the inner cylindrical portion 61 is fixed to the outer
circumferential surface of the support 43. An inner circum-
ferential surface of the outer cylindrical portion 62 is rotat-
ably fitted to an outer circumferential surface of the inner
cylindrical portion 61 through the bearing portions 63. In
addition, the arms 151 of the access portion 15 are fixed to an
outer circumferential surface of the outer cylindrical portion
62.

[0045] The bearing portions 63 are arranged to support the
access portion 15 through the outer cylindrical portion 62
such that the access portion 15 is rotatable. Ball bearings
arranged to rotate outer and inner races relative to each other
through balls are used as the bearing portions 63 according to
the present preferred embodiment. Note, however, that
another type of bearing, such as, for example, a plain bearing
or a fluid bearing, may be used instead of the ball bearings.
[0046] As described above, the access portion 15 is rotat-
ably fitted to the support 43 through the pivot assembly 6.
Accordingly, if a direction in which the support 43 extends is
bent with respect to the spindle motor 11, the central axis 91,
which is the rotation center of the access portion 15, is bent
with respect to the rotation axis 90 of the spindle motor 11.
This may change relative positions of the disk 14 supported
by the spindle motor 11 and the head portions 152 of the
access portion 15. In particular, according to the present pre-
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ferred embodiment, a length of each arm 15 is much greater
than a length of the support 43. Therefore, an inclination of
the support 43 will displace each head portion 152 to a great
extent. It is therefore necessary to improve parallelism of the
support fitting portion 42 with the reference surface 120 in a
process of manufacturing the base unit 10.

[0047] A method of manufacturing the base unit 10 will
now be described below with reference to FIG. 5. FIG.Sis a
flowchart illustrating a procedure of a portion of the process
of manufacturing the base unit 10. FIG. 6 is a bottom view of
the support fitting portion 42. FIG. 7 is a partial vertical
cross-sectional view illustrating a portion of the base plate 12
and the support 43 before and after laser beam irradiation. In
FIG. 7, a state before the laser beam irradiation is represented
by solid lines, while a state after the laser beam irradiation is
represented by chain double-dashed lines.

[0048] Inthe process of manufacturing the base unit 10, the
base material of the base plate 12 is first defined (step S101).
Specifically, according to the present preferred embodiment,
the rolled steel is subjected to press working to define the base
material of the base plate 12. Note that the base material of the
base plate 12 may alternatively be defined by casting or forg-
ing, and may alternatively be made of another metal, such as,
for example, aluminum.

[0049] Next, the base material of the base plate 12 is sub-
jected to electroless nickel plating (step S102). As a result, a
plating layer is defined at a surface of the base plate 12. This
contributes to preventing the base plate 12 from gathering
rust. The base plate 12 defined by steps S101 and S102
includes the support fitting portion 42 and the hole portion
421 passing through the support fitting portion 42.

[0050] Thereafter, the support 43 is fitted to the support
fitting portion 42 (step S103). According to the present pre-
ferred embodiment, as mentioned above, the support 43 is
fitted to the support fitting portion 42 by crimping. Here, a
stress applied to the support fitting portion 42 in this crimping
step may reduce the parallelism of the support fitting portion
42 with the reference surface 120. A large inclination of the
support fitting portion 42 with respect to the reference surface
120 will distort the central axis 91, which is a rotation center
of the arms 151. Accordingly, in subsequent steps S104,
S105, S106, and S107, the parallelism of the support fitting
portion 42 with the reference surface 120 is improved.

[0051] Note that the support 43 may alternatively be fitted
to the support fitting portion 42 through press fitting or weld-
ing. Even in this case, a stress applied to the support fitting
portion 42 in a press fitting step or a welding step may reduce
the parallelism of the support fitting portion 42 with the
reference surface 120.

[0052] After step S103, an inclination of the support fitting
portion 42 with respect to the reference surface 120 is mea-
sured (step S104). More specifically, an inclination of an
upper surface 422 of the support fitting portion 42 with
respect to the reference surface 120 is measured.

[0053] At step S104, first, axial heights of a plurality of
reference points P1 in the reference surface 120 of the base
plate 12 are measured. Referring to FIG. 2, the reference
points P1 are set at, for example, four corners of the reference
surface 120 of the base plate 12. Then, a reference plane H1
(see FIG. 7) which substantially coincides with the reference
surface 120 is determined by calculation based on the respec-
tive heights of the reference points P1. Note that, although the
four reference points P1 are set in the present preferred
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embodiment, three or more than four reference points P1 may
be set in other preferred embodiments of the present inven-
tion.

[0054] Meanwhile, referring to FIG. 2, axial heights of
three measuring points P2 in the upper surface 422 of the
support fitting portion 42 are measured. Specifically, the
height of each of the three measuring points P2 with respect to
the reference surface 120 is measured. Then, a measuring
plane H2 (see FIG. 7), which represents how the upper sur-
face 422 extends, is determined by calculation based on the
respective heights of the measuring points P2. The measuring
points P2 according to the present preferred embodiment are
set at three points in the upper surface 422, the three points
lying on the same circle centered on the central axis 91. This
makes it possible to efficiently and accurately determine the
measuring plane H2.

[0055] Then, based on the determined reference plane H1
and the determined measuring plane H2, a direction (herein-
after referred to as a “downwardly inclining direction”) in
which the upper surface 422 inclines downward with respect
to the reference surface 120 is calculated. In FIG. 6, a “most
downwardly inclined line segment” L., which is a line seg-
ment extending from the central axis 91 in the downwardly
inclining direction, is shown. The most downwardly inclined
line segment L. is a line segment which is inclined most
downwardly with respect to the reference surface 120 of all
line segments which join the central axis 91 and an edge
portion 425 of a lower surface 423 of the support fitting
portion 42.

[0056] Next, a laser irradiation area, which is an area to be
irradiated with a laser beam, and a laser irradiation output,
which is an output of the laser beam, are calculated (step
S105). According to the present preferred embodiment, the
lower surface 423 is irradiated with the laser beam at step
S106, which will be described below. If the lower surface 423
is irradiated with the laser beam, a portion of the support
fitting portion 42 adjacent to the lower surface 423 undergoes
thermal contraction. As a result, a portion of the support
fitting portion 42 adjacent to the laser irradiation area is
deformed upward.

[0057] Accordingly, the laser irradiation area is arranged to
overlap with the most downwardly inclined line segment L.
As a result, a portion of the support fitting portion 42 which
has a relatively small height with respect to the reference
surface 120 is irradiated with the laser beam, so that the
parallelism of the support fitting portion 42 with the reference
surface 120 is improved.

[0058] An area of the laser irradiation area and the laser
irradiation output are calculated based on an angle defined by
the reference plane H1 with the measuring plane H2, that is,
the inclination of the support fitting portion 42. According to
the present preferred embodiment, the area of the laser irra-
diation area is fixed regardless of the inclination of the sup-
port fitting portion 42. Meanwhile, the calculated laser irra-
diation output is arranged to increase as the inclination of the
support fitting portion 42 increases.

[0059] Note thatthe area of the laser irradiation area may be
varied in accordance with the inclination of the support fitting
portion 42 while the laser irradiation output is fixed. In this
case, the calculated area of the laser irradiation area is
arranged to increase as the inclination of the support fitting
portion 42 increases. Also note that both the area of the laser
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irradiation area and the laser irradiation output may be varied
in accordance with the inclination of the support fitting por-
tion 42.

[0060] Then, based on the laser irradiation area and the
laser irradiation output calculated at step S105, the lower
surface 423 of the support fitting portion 42 is irradiated with
the laser beam as indicated by a white arrow in FIG. 7 (step
S106). As a result, the support fitting portion 42 undergoes
thermal contraction, and the portion of the support fitting
portion 42 adjacent to the laser irradiation area is deformed
upward. Thus, a distortion of the support 43 is corrected as
illustrated in FIG. 7. As a result, the distortion of the support
43 in the disk drive apparatus 1 is reduced.

[0061] In addition, as illustrated in FIGS. 4, 6, and 7, a
melting mark 424 which is depressed upward is defined in the
lower surface 423 of the support fitting portion 42 as a result
of'the laser beam irradiation. The melting mark 424 is defined
in the laser irradiation area.

[0062] Here, as mentioned above, the base material of the
base plate 12 is coated with the plating layer. Once the lower
surface 423 of the support fitting portion 42 is irradiated with
the laser beam at step S106, a portion of the plating layer
melts. At this time, the laser irradiation output is preferably
set to a value which does not cause the base material of the
base plate 12 to be exposed at the melting mark 424. This
contributes to preventing the base plate 12 from gathering
rust.

[0063] Referring to FIG. 6, the melting mark 424 is
arranged in a circular arc with the central axis 91 as a center.
That is, the laser irradiation area is an area extending in a
circular arc with the central axis 91 as a center. [rradiating an
arc-shaped area which is a portion of an area surrounding the
support 43 with the laser beam enables the support fitting
portion 42 to be efficiently deformed while minimizing a
deterioration in flatness of the support fitting portion 42.
[0064] A middle portion of the melting mark 424 overlaps
with the most downwardly inclined line segment L. That is,
the laser irradiation area is arranged in such a manner that a
point on the most downwardly inclined line segment L coin-
cides with a middle of the laser irradiation area. The inclina-
tion of the support fitting portion 42 can thus be properly
corrected. Accordingly, the parallelism of the support fitting
portion 42 with the reference surface 120 can be improved.
That is, the distortion of the support 43 can be further reduced.
[0065] Inaddition, in the preferred embodiment illustrated
in FIG. 6, a central angle of the melting mark 424, with the
central axis 91 as an apex thereof, is about 90 degrees. A
central angle of the laser irradiation area is preferably
arranged to be in the range of 60 degrees to 120 degrees both
inclusive. Arranging the central angle of the laser irradiation
area to be in the range of 60 degrees to 120 degrees both
inclusive contributes to minimizing a deformation of a por-
tion of the support fitting portion 42 which is located above
the inclined central axis 91, and efficiently deforming a por-
tion of the support fitting portion 42 which is located below
the inclined central axis 91 upward.

[0066] Themelting mark 424 is arranged radially outside of
the outer circumferential surface of the support 43. That is,
the laser irradiation area is radially outside of the support 43.
If a portion of the support fitting portion 42 which axially
overlaps with the support 43 is irradiated with the laser beam,
accuracy with which the support 43 is fitted to the support
fitting portion 42 may be reduced. Moreover, the portion of
the support fitting portion 42 which axially overlaps with the
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support 43 is not easily deformed even if it is irradiated with
the laser beam. Therefore, it is preferable to irradiate an area
radially outside of the support 43 with the laser beam as
described above.

[0067] After step S106, the inclination of the support fitting
portion 42 with respect to the reference surface 120 is mea-
sured again (step S107). A specific procedure of step S107 is
similar to that of step S104. If the inclination of the support
fitting portion 42 with respect to the reference surface 120
measured at step S107 does not fall within tolerance, the laser
beam irradiation may be performed again, or the base plate 12
and the support 43 may be discarded as articles that are not up
to a standard.

[0068] In the process of manufacturing the base unit 10,
which includes the above-described steps S101 to S107, the
fitting of the support 43 to the base plate 12 and the correction
of' the inclination of the support fitting portion 42 are carried
out. The distortion of the support 43 can thus be reduced. That
is, a distortion of the central axis 91, which is the rotation
center of the access portion 15, can be reduced.

[0069] Note that, in the process of manufacturing the base
unit 10, the stator 22 and the bearing unit 23 may be fitted to
the base plate 12 either between steps S102 and S103 or after
step S107.

[0070] While a preferred embodiment of the present inven-
tion has been described above, it is to be understood that the
present invention is not limited to the above-described pre-
ferred embodiment.

[0071] Although, in the above-described preferred embodi-
ment, the heights of three points in the upper surface of the
support fitting portion are measured to calculate the inclina-
tion of the support fitting portion with respect to the reference
surface, this is not essential to the present invention. Alterna-
tively, heights of three points in the lower surface of the
support fitting portion may be measured to calculate the incli-
nation of the support fitting portion with respect to the refer-
ence surface based on the measured heights. In this case, it is
desirable that each of the three points in the lower surface of
the support fitting portion, the heights of which are measured,
be not included in the laser irradiation area.

[0072] Also note that, although the lower surface of the
support fitting portion is irradiated with the laser beam in the
above-described preferred embodiment, this is not essential
to the present invention. For example, the upper surface of the
support fitting portion may be irradiated with the laser beam
to correct the inclination of the support fitting portion.
[0073] Also note that the detailed shape of any member
may be different from the shape thereof as illustrated in the
accompanying drawings of the present application. Also note
that features of the above-described preferred embodiment
and the modifications thereof may be combined appropriately
as long as no conflict arises.

[0074] While preferred embodiments of the present inven-
tion have been described above, it is to be understood that
variations and modifications will be apparent to those skilled
in the art without departing from the scope and spirit of the
present invention. The scope of the present invention, there-
fore, is to be determined solely by the following claims.

What is claimed is:

1. A method of manufacturing a base unit to which an
armature of a spindle motor is fixed, the method comprising
the steps of:

a) defining a base plate made of a metal and including a

plate-shaped support fitting portion and a hole portion
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passing through the support fitting portion by press
working, casting, or forging;

b) after step a), fitting a substantially columnar support
extending along a central axis to the hole portion by
crimping, press fitting, or welding;

c) after step b), measuring an inclination of a plane of the
support fitting portion with respect to a reference surface
of the base plate;

d) after step c), calculating a laser irradiation area and a
laser irradiation output based on the inclination;

e) after step d), irradiating the support fitting portion with a
laser beam based on the laser irradiation area and the
laser irradiation output; and

f) after step ), measuring the inclination of the plane of the
support fitting portion with respect to the reference sur-
face of the base plate.

2. The method of manufacturing the base unit according to
claim 1, wherein in step ¢), heights of three points in the plane
with respect to the reference surface, the three points lying on
the same circle centered on the central axis, are measured to
measure the inclination of the plane with respect to the refer-
ence surface.

3. The method of manufacturing the base unit according to
claim 1, wherein

in step b), the support is fitted to the support fitting portion
above an upper surface ofthe support fitting portion; and

in step e), a lower surface of the support fitting portion is
irradiated with the laser beam.

4. The method of manufacturing the base unit according to
claim 3, wherein the laser irradiation area is arranged to
overlap with a line segment which is inclined most down-
wardly with respect to the reference surface of all line seg-
ments which join the central axis and an edge portion of the
plane.

5. The method of manufacturing the base unit according to
claim 3, wherein the laser irradiation area is arranged radially
outside of the support.

6. The method of manufacturing the base unit according to
claim 1, wherein

the support fitting portion is substantially disk-shaped; and

the laser irradiation area is an area extending in a circular
arc with the central axis as a center.

7. The method of manufacturing the base unit according to
claim 6, wherein the laser irradiation area is an area extending
in a circular arc and having a central angle of 60 degrees to
120 degrees both inclusive.

8. The method of manufacturing the base unit according to
claim 1, wherein the laser irradiation output calculated at step
d) is arranged to increase as the inclination increases.

9. A spindle motor comprising:

a stationary portion including an armature and a base plate

to which the armature is fixed; and

a rotating portion including a magnet, and arranged to
rotate about a rotation axis with respect to the stationary
portion; wherein

the base plate is defined by press working, casting, or
forging;

the base plate includes:

a flat reference surface;

aplate-shaped support fitting portion arranged to extend
parallel or substantially parallel to the reference sur-
face; and

a hole portion arranged to pass through the support fit-
ting portion;
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a substantially columnar support extending along a central
axis is fitted to the hole portion by crimping, press fitting,
or welding; and

the support fitting portion includes a melting mark defined
at least a portion of an area surrounding the support.

10. The spindle motor according to claim 9, wherein

both the armature and the support are arranged above an
upper surface of the base plate; and

the melting mark is defined in a lower surface of the base
plate.

11. The spindle motor according to claim 9, wherein

the support fitting portion is substantially disk-shaped; and

the melting mark is arranged in a circular arc with the
central axis as a center.

12. The spindle motor according to claim 9, wherein the

melting mark is arranged radially outside of the support.

13. The spindle motor according to claim 9, wherein

the base plate is defined by subjecting rolled steel to press
working; and
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a surface of the base plate is coated with electroless nickel
plating.

14. The spindle motor according to claim 9, wherein

the base plate is made of aluminum, and is defined by
casting or forging; and

a surface of the base plate is coated with a resin coating.

15. A disk drive apparatus comprising:

the spindle motor of claim 9;

a head portion arranged to perform at least one of reading
and writing of information from or to a disk supported by
the rotating portion of the spindle motor; and

a cover; wherein

the head portion is arranged to rotate about the support; and

the rotating portion and the head portion are accommo-
dated inside a case made up of the base plate and the
cover.



