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(57) ABSTRACT

A rotating device includes a hub on which a magnetic record-
ing disk is to be mounted, a base supporting the hub in a freely
rotatable manner through a fluid dynamic bearing, a stator
core which is fixed to the base, and which includes an annular
portion and multiple salient poles extending therefrom, coils
wound around the respective salient poles, and a flexible
printed board transmitting electrical power to the coils. A
drawn wire of the coil is electrically connected with the
flexible printed board at a connection position avoiding a
location right below the coil where the drawn wire is drawn.

20 Claims, 10 Drawing Sheets
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1
ROTATING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the [nvention

The Embodiment of the present disclosure relates to a
rotating device including coils.

2. Description of the Related Art

Example rotating devices known are disk drive devices like
a hard disk drive. Downsizing, thinning, and weight saving
are advancing for disk drive devices, and such disk drive
devices are now built in various electronic devices. In par-
ticular, disk drive devices are often built in portable electronic
devices, such as alaptop computer and a digital video camera.
Forexample, JP 2012-172781 A discloses aconventional disk
drive device.

Improvements of the shock resistance and the vibration
resistance are necessary for disk drive devices built in por-
table electronic devices in comparison with ones built in
stationary electronic devices so as to withstand against shock
due to, for example, falling, and vibration at the time of
carriage.

Recent advancements of downsizing, thinning, and weight
saving of portable electronic devices are remarkable, and thus
further downsizing, thinning, and weight saving are neces-
sary for disk drive devices. In order to advance the downsiz-
ing, thinning and weight saving of disk drive devices, for
example, abase may be made thin. In addition, a distance
between a base and a stator core may be reduced. When,
however, the base is made thin or the distance between the
base and the stator core is reduced, the shock resistance and
vibration resistance of disk drive devices may be deteriorated.

The present disclosure has been made in view of the afore-
mentioned circumstances, and it is an objective of the present
disclosure to provide a rotating device that enables downsiz-
ing, thinning and weight saving while suppressing a deterio-
ration of the shock resistance and the vibration resistance.

SUMMARY OF THE INVENTION

To accomplish the above objective, a rotating device
according to an aspect of the present disclosure includes: a
hub including a mount portion on which a recording disk is to
be mounted; a base including a sheet-metal bottom formed of
an aluminum plate or a steel plate, and supporting the hub in
a freely rotatable manner through a fluid dynamic bearing; a
core fixedly supported by the sheet-metal bottom, and includ-
ing an annular portion and a plurality of salient poles extend-
ing from the annular portion; coils wound around the plurality
of salient poles, respectively; and a wiring structure transmit-
ting electric power to the coils, in which: the wiring structure
includes a wiring substrate fixed to the sheet-metal bottom,
and a drawn wire from the coil electrically connected with a
connection portion of the wiring substrate; and the connec-
tion portion is provided at a location distant from the coil in a
circumferential direction, and the drawn wire includes a
loosen portion in an axial direction and in the circumferential
direction so as to have a play.

To accomplish the above objective, a rotating device
according to another aspect of the present disclosure
includes: a hub including a mount portion on which a record-
ing disk is to be mounted; a base including a sheet-metal
bottom formed of an aluminum plate or a steel plate, and
supporting the hub in a freely rotatable manner through a fluid
dynamic bearing; a core fixedly supported by the sheet-metal
bottom, and including an annular portion and a plurality of
salient poles extending from the annular portion; coils wound
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around the plurality of salient poles, respectively; and a wir-
ing structure transmitting electric power to the coils, in
which: the wiring structure includes a wiring substrate fixed
to the sheet-metal bottom, and a drawn wire from the coil
electrically connected with a connection portion ofthe wiring
substrate, the connection portion being provided at a location
distant from the coil in a circumferential direction; and the
wiring substrate includes: a first portion fixed on a surface of
the sheet-metal bottom at the core side, and provided with the
connection portion; and a second portion taken out through an
opening of the sheet-metal bottom; and the first portion and
the second portion are formed integrally with each other.

Any arbitrary combination of the aforementioned compo-
nents, and mutual replacements of the components and
expressions of the present disclosure among a method, an
apparatus, and a system, etc., are also effective as a form of
the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a top view illustrating a rotating device accord-
ing to a first embodiment;

FIG. 1B s a side view illustrating the rotating device of the
first embodiment;

FIG. 2 is a cross-sectional view taken along a line A-A in
FIG. 14A;

FIG. 3 is a cross-sectional view taken along a line B-B in
FIG. 1A;

FIG. 4A is a perspective view around a coil as viewed from
the top;

FIG. 4B is a perspective view around a coil as viewed from
the top;

FIG.5 is an explanatory diagram for a connection position;

FIG. 6A is a diagram around a flexible printed board,

FIG. 6B is a diagram around the flexible printed board; and

FIG. 7 is an enlarged cross-sectional view around the lead-
ing end of a drawn wire of a coil in an enlarged manner.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present disclosure will be explained
below with reference to the accompanying drawings.

In the following explanation, the same or equivalent struc-
tural element or member illustrated in respective drawings
will be denoted by the same reference numeral, and the dupli-
cated explanation thereof will be omitted. In addition, the
dimension of a member in each drawing will be enlarged or
scaled-down to facilitate understanding to the present disclo-
sure. Still further, a part of a member not important to explain
the embodiment in each drawing will be omitted.

A rotating device according to an embodiment is suitably
utilized as a disk drive device, in particular, a hard disk drive
on which a magnetic recording disk is to be mounted and
which rotates and drives the mounted magnetic recording
disk.

First, a background to reach the present disclosure of this
embodiment will be explained.

Further downsizing, thinning and weight saving are
required for rotating devices like disk drive devices. In order
to accomplish downsizing, thinning and weight saving of a
rotating device, for example, a base may be made thin. As an
example, a base including an embossed portion formed by
pressing a thin metal sheet is applicable. In addition, a dis-
tance between the base and a stator core may be reduced.
When, however, the base is made thin or the distance between
the base and the stator core is reduced, a wire wound around
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the stator core may breaks due to shock and vibration, and
thus the rotating device becomes defective.

The inventor of the present disclosure found that, in the
case of, for example, a rotating device with the following
features:

(1) a base includes an embossed portion formed by press-
ing a thin metal sheet;

(2) a stator core around which coils are wound is fixed to
the embossed portion; and

(3) the drawn wire of the coil is drawn to the lower face side
of the base at a position closer to the rotation axis of a hub
relative to the outer circumference of the stator core,

when a shock of 1200 G is applied to such a rotating device,
the base is deformed, and the minimum distance between the
stator core and the base is changed over 0.1 mm. When the
base is deformed in a direction in which the distance from the
stator core increases, excessive stress is applied to the wire in
a tensile direction. When this stress is repeatedly applied to
the wire, the wire breaks because of metal fatigue. That is,
when the base is made thin, the base is likely to be deformed,
and the wire is likely to break because of such a deformation.
Based on the above-explained studies, the inventor of the
present disclosure got to accomplish the present disclosure.

FIGS. 1A and 1B illustrate a rotating device 100 of a first
embodiment. FIG. 1A is a top view of the rotating device 100.
FIG. 1B is a side view thereof. In FIG. 1A, in orderto show the
internal structure of the rotating device 100, the condition in
which a top cover 2 is detached. The rotating device 100
includes a stationary body. a rotating body that rotates relative
to the stationary body, a magnetic recording disk 8 to be
attached to the rotating body, and a data reader/writer 10. The
stationary body includes a base 4, the top cover 2, and six
screws 20. The rotating body includes a clamper 36 and a disk
fixing screw 38.

In the following explanation, a side at which the rotating
body is mounted relative to the base 4 will be defined as an
upper side.

The magnetic recording disk 8 is, for example, a 2.5-inch
magnetic recording disk formed of glass, and having a diam-
eter of 65 mm. The diameter of a center hole is 20 mm, and the
thickness is 0.65 mm. The magnetic recording disk 8 is to be
mounted on the hub 28 (unillustrated in FIGS. 1A), and is
rotated together with a rotation of the hub 28. The clamper 38
1s pressed against the upper face of the hub 28 by the disk
fixing screw 38, and pushes the magnetic recording disk 8
against a disk mount face of the hub 28.

The base 4 is formed by, for example, pressing a steel sheet
oran aluminum plate. The base 4 includes a bottom portion 4
forming the bottom of the rotating device 100, and an outer
circumference wall 45 formed along the outer circumference
of the bottom portion 44 so as to encircle an area where the
magnetic recording disk 8 is to be placed. Six screw holes 22
are provided in an upper face 4¢ of the outer circumference
wall4b. The base 4 may be formed and shaped by die-casting
of an aluminum alloy.

FIG. 2 is a cross-sectional view taken along a line A-A in
FIG. 1A. In FIG. 2, the illustration of the magnetic recording
disk 8 is omitted. As illustrated in FIG. 2, the outer circum-
ference wall 45 employs a fold-back structure. In other words,
the outer circumference wall 45 includes a circular recess 4f
having a lower face 4% concaved upwardly.

Returning to FIGS. 1A and 1B, the data reader/writer 10
includes an unillustrated recording/playing head, a swing arm
14, a voice coil motor 16, and a pivot assembly 18. The
recoding/playing head is attached to the tip of the swing arm
14, records data in the magnetic recording disk 8, or reads the
data therefrom. The pivot assembly 18 supports the swing
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arm 14 in a swingable manner to the base 4 around a head
rotating axis S. The voice coil motor 16 allows the swing arm
14 to swing around the head rotating axis S to move the
recording/playing head to a desired location over the top face
of the magnetic recording disk 8. The voice coil motor 16 and
the pivot assembly 18 are configured by a conventionally
well-known technology of controlling the position of a head.

The top cover 2 is fastened to the upper face 4¢ of the outer
circumference wall 45 of the base 4 using six screws 20. The
six screws 20 correspond to the respective six screw holes 22.
In particular, the top cover 2 and the upper face dc of the outer
circumference wall 45 are fastened together in such a way that
no leak to the interior of the rotating device 100 occurs from
the joined portion therebetween.

FIG. 3 is a cross-sectional view taken along a line B-B in
FIG.1A.InFIG. 3, theillustrations of the magnetic recording
disk 8, the clamper 36, and the disk fixing screw 38 are
omitted. The rotating body further includes a shaft 26, a thrust
member 30, and a cylindrical magnet 32. The stationary body
further includes a stator core 40, coils 42, a sleeve 44, and a
coreholder 46. A lubricant 48 is continuously applied in some
gaps between the rotating body and the stationary body.

The hub 28 is formed by, for example, cutting and machin-
ing or pressing a ferrous material with a soft magnetism like
SUS 430, and is formed in a predetermined shape like a
substantially cup shape. In order to suppress a peeling from
the surface of the hub 28, a surface layer forming process like
electroless nickel plating may be applied to the surface of the
hub 28.

The hub 28 includes a hub protrusion 28a to be engaged
with the center hole of the magnetic recording disk 8, a mount
portion 286 provided outwardly in the radial direction (i.e.,
the direction orthogonal to a rotation axis R) relative to the
hub protrusion 284, and a downward projection 284 protrud-
ing downwardly from the lower face of the hub protrusion 28a
and encircling the sleeve 44. The magnetic recording disk 8 is
to be mounted on a disk mount face 28¢ that is the upper face
of the mount portion 285.

The hub protrusion 28a is provided with a shaft hole 28%
along the rotation axis R. The upper end portion of the shaft
26 is fixed to the shaft hole 28% by a combination of press-
fitting and bonding. That is, the circumferential surface of the
shaft hole 28/ is a contact part between the shaft 26 and the
hub 28. The shaft 26 is formed of a harder ferrous material
than the material of the hub 28, such as SUS 420 J2.

The thrust member 30 is formed in an annular shape. The
thrust member 30 is fixed to an inner circumference 28e of the
downward projection 284 of the hub 28 by bonding.

The cylindrical magnet 32 is bonded and fixed to a cylin-
drical inner circumference 28/ of the hub 28 corresponding to
the inward cylindrical face thereof. The cylindrical magnet 32
is formed of a rare-earth material, such as neodymium, iron,
or boron, and faces nine salient poles 405 of the stator core 40.
Driving magnetization with 12 polarities is applied to the
cylindrical magnet 32 in a circumferential direction thereof (a
tangent line direction of a circle around the rotation axis R and
orthogonal thereto). A surface layer is formed on the surface
of the cylindrical magnet 32 by electrodeposition coating or
spray painting. The surface layer suppresses, for example, a
peeling from the surface of the cylindrical magnet 32, and a
corrosion thereof.

The stator core 40 includes an annular portion 40a and the
nine salient poles 405 extending therefrom outwardly in the
radial direction, and is fixed to the upper-face-44 side of the
base 4. The stator core 40 can be formed by laminating two to
32 thin magnetic steel sheets each having a thickness within a
range between 0.1 to 0.8 mm. In this embodiment, the stator
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core 40 is formed by laminating six thin magnetic steel sheets
each having a thickness of 0.35 mm and integrating those
together by caulking. An insulation coating by electrodepo-
sition coating or powder coating is formed on the surface of
the stator core 40. The coil 42 is wound around each salient
pole 405 of the stator core 40. When three-phase substantially
sinusoidal drive currents are caused to flow through the
respective coils 42, drive magnetic fluxes are produced along
the respective salient poles 405. Note that the stator core 40
may be formed by solidifying powder materials with magne-
tism like a sintered body.

The coil 42 is formed by winding a wire around the salient
pole 405 of the stator core 40 by the necessary number of
turns. The wire is first wound around an arbitrary salient pole
406 from the lower side, and is continuously wound around
the salient pole 405 functioning as the same phase as that of
the foregoing salient pole 405 in three-phase driving from the
upper side. The leading end of the wound wire (hereinafter,
referred to as a “drawn wire”) is drawn to the lower side of the
salient poles 405.

FIGS. 4A, 4B are perspective views around the coil as
viewed from the top. FIG. 4A is a perspective view around a
coil 142 of a comparative example, while FIG. 4B is a per-
spective view around the coil 42 of this embodiment. Accord-
ing to the coil 142 of the comparative example, a drawn wire
142¢ is connected with a flexible printed board 162 by a
solider 164 at a position right below a drawing position 172
where the drawn wire 142q is drawn from the coil 142, and is
fixed to the base 4 (unillustrated in FIG. 4A). That is, a
connection position 170 where the drawn wire 142a is con-
nected with the flexible printed board 162 is located right
below the drawing position 172. According to this compara-
tive example, the drawn wire 142a has no play, and thus stress
is likely to be applied to the drawn wire 142¢ when the base
4 is deformed.

Conversely, according to the coil 42 of this embodiment,
the drawn wire 42a is connected with a flexible printed board
(wiring substrate) 62 by a solder 64 at a position avoiding a
location right below the drawn position 72 where the drawn
wire 42¢ is drawn from the coil 42, and also avoiding a
location right below the coil 42 from which the wire 42a is
drawn. That is, the connection position 70 where the drawn
wire 42q¢ is connected with the flexible printed board 62
avoids the drawn position 72 and a location right below the
coil 42 from which the wire 424 is drawn. When the drawn
wire 42a and the flexible printed board are soldered at an
outward location relative to the outer circumferences of the
salient poles 40, such a soldering becomes an obstacle to the
cylindrical magnet 32 and the mount portion 285. Hence, it is
desirable that the connection position should be located
inwardly relative to the outer circumferences of the salient
poles 405.

The drawn wire 42a includes bent portions pre-bent in a
cranked shape. Hence, the drawn wire 42a can have a play.
More specifically, the drawn wire 42a includes a first base-
direction extending portion 426 extending from the lower
side ofthe coil 42 where the wire 42a is drawn, 1.e., toward the
base 4 (unillustrated in FIG. 4B), a planar-direction extending
portion 42¢ extending from the end of the first base-direction
extending portion 425 along the upper face 4d of the base 4,
and a second base-direction extending portion 424 extending
downwardly from the end of the planar-direction extending
portion 42¢. As will be explained later with reference to FIG.
7, the second base-direction extending portion 424 is fixed to
the base 4 and the flexible printed board.

The bent portions are formed in such a way that the end of
the drawn wire 42a is located near a printed board hole 4 (to

20

25

35

40

45

60

65

6

be discussed later) when the stator core 40 provided with the
coils 42 is attached to the base 4 at a predetermined angle.
Hence, the end of the drawn wire 42a can be easily inserted in
the printed board hole 4, making the work effective. The
longer the planar-direction extending portion 42¢ is, the more
the drawn wire can have a play, and thus stress is not likely to
be applied to the drawn wire 42a when the base 4 is deformed.
The planar-direction extending portion 42¢ may be formed
longer than the first base-direction extending portion 425. In
addition, at least a part of the bent portion between the planar-
direction extending portion 42¢ and the second base-direction
extending portion 42d may be covered with a solder.

FIG. 5 is an explanatory diagram for explaining the con-
nection position in more detail. In FIG. 5, an angle between
respective extending directions of the adjoining two salient
poles 405 is referred to as a pitch angle 0t. In addition, an
angle between the extending direction of the salient pole 405
around which the coil 42 with the drawn wire is wound and a
straight line passing through the rotation axis R and the con-
nection position 70 when the stator core 40 is projected on a
plane orthogonal to the rotation axis R and passing through
the connection position 70 is referred to as a connection
position angle Ow. At this time, it is desirable that the rotating
device 100 should be constructed so as to satisfy the following
formula (1).

[Formula 1]
146t Ow30t 1)

In this case, as explained above, the drawn wire 42a can be
provided with a play, and the good workability at the time of
manufacturing can be accomplished. In this embodiment, the
stator core 40 has the nine salient poles, and those are pro-
vided at an equal pitch in the circumferential direction.
Hence, the salient pole pitch angle 6t is 40 degrees. Hence, 20
degrees=0w=120 degrees can be satisfied. In addition, the
connection position 70 is located not right below the coil 42
but between the coil 42 and the adjoining coil 42. This is
further desirable in view of the easiness of soldering. Still
further, in this embodiment, the connection position 70 is
provided at a location where the distances from the drawn
position 72 and from the rotation axis R are substantially
equal to each other.

Returning to FIG. 3, the base 4 includes an annular wall 4/
encircling the stator core 40 and the lower side of the mount
portion 284. The annular wall 4/ is formed with the printed
board hole 4i that causes the upper face 4d of the base 4 facing
with the coils 42 to be in communication with the lower face
4} of the bottom portion 4a facing with the magnetic record-
ing disk 8. The flexible printed board 62 is taken out to the
lower-face-4d side from the upper-face-da side through this
printed board hole 4i. A portion of the flexible printed board
62 inserted in the printed board hole 4i is formed so as to come
close to the hub 28 in the axial direction toward the external
side in the radial direction.

FIGS. 6A, 6B are diagrams around the flexible printed
board. FIG. 6 A is a view illustrating the base 4 as viewed from
the top, while FIG. 6B is a view illustrating the base 4 as
viewed from the bottom. The portion of the flexible printed
board 62 inserted in the printed board hole 4/ includes a width
increasing portion 62a increasing the width in the circumfer-
ential direction toward the external side in the radial direction.
The width increasing portion 62« is fixed by a bond 66
applied in the printed board hole 4i with at least one of the
ends in the widthwise direction contacting the inner circum-
ference of the printed board hole 4i. In this case, the width
increasing portion 62a is fixed with both ends contacting the
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inner circumference of the printed board hole 4. The bond 66
fixes the width increasing portion 62a, and plugs off the
printed board hole 4i. Hence, an entrance of foreign materials
into the motor internal space 68 can be suppressed.

FIG. 7 is an enlarged cross-sectional view around the lead-
ing end of the drawn wire 424 of the coil 42 in an enlarged
manner. The second base-direction extending portion 42d of
the drawn wire 42a enters a base hole (bottom hole) 4% pro-
vided in the base 4 through a board hole (substrate hole) 624
provided in the flexible printed board 62. Note that the base
hole 4 is formed larger than the board hole 624. The second
base-direction extending portion 424 is fixed by the bond 66
in a condition entering in the base hole 4%. The bond 66 is
applied in the base hole 4% so as to cover the end of the second
base-direction extending portion 424. In addition, the second
base-direction extending portion 424 is connected with the
flexible printed board 62 by a solder 64. That is, both are
electrically connected with each other.

Returning to FIG. 3, the base 4 includes an uplift portion de
which protrudes upwardly and which encircles the rotation
axis R. The uplift portion 4e has the lower face concaved
toward the hub 28, and has the upper face protruding toward
the hub 28. In other words, the uplift portion 4e has a cross-
section formed in a reversed U-shape. The uplift portion 4e
includes a sleeve encircling portion 4m encircling the sleeve
44, a holder supporting portion 4» which encircles the sleeve
encircling portion 4m, and to which the core holder 46 is
fixed, and a joint portion 4p that joins the sleeve encircling
portion 4m with the holder supporting portion 4. The inner
circumference of the sleeve encircling portion 4m defines a
bearing hole 4f around the rotation axis R.

The core holder 46 is bonded and fixed to the outer circum-
ference of the holder supporting portion 4r together with
press-fitting or loose fitting. The core holder 46 is formed in
an annular shape. The stator core 40 is bonded and fixed to an
outer circumference 46a of the core holder 46 together with
press-fitting or loose fitting.

The sleeve 44 is an annular member, is fitted in or engaged
with the bearing hole 4f, and is fixed thereto by bonding or
press-fitting, etc. The sleeve 44 encircles the shaft 26 with a
radial gap 60. The sleeve 44 is formed by cutting and machin-
ing the base material like brass. The sleeve 44 may be formed
of a ferrous material like SUS 430. An electroless nickel
plating may be applied to the surface of the sleeve 44 having
undergone cutting and machining. For example, a strike plat-
ing may be applied as the undercoat layer of the surface
electroless nickel plating. A spreading portion 44q spreading
outwardly in the radial direction is formed at the upper-end
portion of the sleeve 44. This spreading portion 44a restricts
the movement of the rotating body in the axial direction
together with the thrust member 30.

The cover 58 is fixed to the lower face of the sleeve 44 by
bonding so as to plug off the lower end of the sleeve 44.

The Iubricant 48 is applied in gaps between a part of the
rotating body including the shaft 26, the hub 28, and the thrust
member 30, and, a part of the stationary body including the
sleeve 44 and the cover 58. The lubricant 48 contains a fluo-
rescent material. When irradiated with light like ultraviolet
rays, the lubricant 48 emits light different from the irradiated
light, such as blue or green light by the action of the fluores-
cent material. Since the lubricant 48 contains the fluorescent
material, the liquid level of the lubricant 48 can be easily
inspected. In addition, a sticking of the lubricant 48 and a
leakage thereof can be easily detected.

A pair of first radial dynamic pressure generating grooves
50 and second radial dynamic pressure generating grooves 52
distant from each other and formed in a herringbone or spiral
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shape are formed in the inner circumference of the sleeve 44.
The first radial dynamic pressure generating grooves 50 are
formed above the second radial dynamic pressure generating
grooves 52. Atleast one of the first and second radial dynamic
pressure generating grooves 50, 52 may be formed in the
outer circumference of the shaft 26 instead of the sleeve 44.
When the rotating body rotates, the rotating body is supported
in a non-contact manner with the stationary body in the radial
direction by the dynamic pressure of the lubricant 48 gener-
ated by the first and second radial dynamic pressure generat-
ing grooves 50, 52.

Thrust dynamic pressure generating grooves 54 in a her-
ringbone or spiral shape are formed in the upper face of the
sleeve 44. The thrust dynamic pressure generating grooves 54
may be formed in the lower face of the hub protrusion 28a
instead of the upper face of the sleeve 44. When the rotating
body rotates, the rotating body is supported in a non-contact
manner with the stationary body in the axial direction by the
dynamic pressure of the lubricant 48 generated by the thrust
dynamic pressure generating grooves 54.

The sleeve 44 is provided with a communication hole 445
that causes the upper end side of the first radial dynamic
pressure generating grooves 50 and the outer circumference
side of the thrust dynamic pressure generating grooves 54 to
be linearly in communication with the lower end side of the
second radial dynamic pressure generating grooves 52. That
is, both ends in the radial gap 60 in the axial direction are in
communication with each other through the communication
hole 445 that is formed separately from the radial gap 60.
Hence, the pressures of the lubricant 48 at both ends of the
radial gap 60 are balanced, thereby suppressing an occurrence
of an excessive pressure difference. As a result, the radial
dynamic pressure can be increased at the time of rotation
without being restricted by the occurrence of the pressure
difference, and thus the rigidity of the bearing can be
enhanced.

An explanation will now be given of an operation of the
rotating device 100 employing the above-explained structure.
In order to rotate the magnetic recording disk 8, three-phase
drive currents are supplied to the coils 42 through the flexible
printed board 62. When the drive currents flow through the
coils 42, magnetic fluxes are produced along the nine salient
poles. Such magnetic fluxes apply torque to the cylindrical
magnet 32, and thus the hub 28 and the magnetic recording
disk 8 engaged therewith are rotated. Simultaneously, the
voice coil motor 16 swings the swing arm 14 to move the
recording/playing head within the swing range on the mag-
netic recording disk 8. The recording/playing head converts
magnetic data recorded in the magnetic recording disk 8 into
electric signals, and transmits the electric signals to an unil-
lustrated control board, or writes data transmitted from the
control board in the form of electric signals in the magnetic
recording disk 8 as magnetic data.

According to the rotating device 100 of this embodiment,
the drawn wire 42¢ is formed in a cranked shape, and is
provided with a play. Hence, although the base 4 is deformed
by shock or vibration, stress is not likely to be applied to the
drawn wire 42a. Accordingly, even if the base 4 is made thin,
the drawn wire 42a is not likely to break. That is, according to
the rotating device 100 of this embodiment, further downsiz-
ing, thinning, and weight saving of the rotating device 100 are
enabled while suppressing a deterioration of the shock resis-
tance and the vibration resistance.

According to the rotating device 100 of this embodiment,
the outer circumference wall 45 of the base 4 employs a
fold-back structure. Hence, even if the base 4 is made further
thin, a deformation like warpage is not likely to occur. As a
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result, stress is not likely to be applied to the drawn wire 42a,
thereby reducing the possibility of the breaking of the drawn
wire 42a4. In addition, the outer circumference wall 454
includes the circular recess 4/ concaved upwardly. Accord-
ingly, the base 4 can be made lightweight by what corre-
sponds to the circular recess 4. Still further, according to the
rotating device 100 of this embodiment, the base 4 includes
the uplift portion 4e. When the base 4 includes the outer
circumference wall 45 employing the fold-back structure at
the external side and the uplift portion 4e at the internal side,
a deformation like warpage of the intermediate area, i.e., the
area facing the stator core 40 can be prevented further effec-
tively.

The structure of the rotating device according to this
embodiment and the operation thereof were explained above.
Such an embodiment is merely presented as an example, and
a combination of the components of the embodiment
described above permits various modifications, and it should
be understood for those skilled in the art that such modifica-
tions are also within the scope of the present disclosure.

In the embodiment described above, the explanation was
given of a so-called outer-rotor type rotating device having
the cylindrical magnet 32 located outwardly relative to the
stator core 40, but the present disclosure is not limited to this
type. For example, the present disclosure is applicable to a
so-called inner-rotor type rotating device having the cylindri-
cal magnet located inwardly relative to the stator core.

In the embodiment described above, the explanation was
given of an example case in which the stator core 40 has the
nine salient poles, but the present disclosure is not limited to
this case. For example, the stator core 40 may include six
salient poles. In this case, the labor work of forming the coils
42 can be reduced. In addition, the number of salient poles of
the stator core 40 may be an integral multiple of three
between, for example, 12 to 36. In this case, the number of
turns of the coil 42 can be increased.

Inthe embodiment described above, driving magnetization
with 12 polarities is applied to the cylindrical magnet 32, but
the present disclosure is not limited to this case. Driving
magnetization with even-numbered polarities between, for
example, 8to 16 may be applied to the cylindrical magnet 32.
Those descriptions are merely examples, and the number of
polarities of driving magnetization is not limited to such a
range.

In the embodiment described above, the planar-direction
extending portion 42¢ is formed in, as illustrated in FIG. 5, a
circular arc shape, but the present disclosure is not limited to
this case. In order to facilitate the labor work, the planar-
direction extending portion 42¢ may be formed in, for
example, a bent shape like multiple sides of a polygon, a
straight shape, and other shapes as needed.

In the embodiment described above, as illustrated in FIG.
5, the connection portion 70 is provided at a location having
substantially same distance from the drawn position 72 and
from the rotation axis R, but the present disclosure is not
limited to this structure. In order to facilitate the connection,
the connection position 70 may be provided at a location
further distant from the rotation axis R than the drawn posi-
tion 72.

The notations in the embodiment, such as SUS 430, SUS
303, and SUS 420 J2, indicate the kind of stainless-steel in the
JIS. Those notations are merely examples, and the compo-
nents formed of SUS 430, SUS 303, and SUS 420 J2 in the
embodiment described above may be formed of other metals
or a resin material that satisfy the specifications in designing
instead of SUS 430, SUS 303, and SUS 420 J2.
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In the embodiment described above, as wiring compo-
nents, the drawn wire 424 (i.e., wiring) is connected with the
flexible printed board 62 by soldering, but the present disclo-
sure is not limited to this structure. Other kinds of wiring
means, such as a rigid printed board and a connector may be
applied as the wiring components. In addition, a composite
component formed by coupling multiple wiring means may
be applied as the wiring component. Still further, other kinds
of connection techniques than soldering, such as welding and
bonding, may be applied.

An example bond 66 in the embodiment described above is
athermosetting epoxy-based or acrylic bond. In addition, this
bond may be ultraviolet curable making at least the surface
cured when irradiated with ultraviolet rays.

What is claimed is:

1. A rotating device comprising;

ahub including a mount portion on which a recording disk
is to be mounted;

a base including a sheet-metal bottom formed of an alumi-
num plate or a steel plate, and supporting the hub in a
freely rotatable manner through a fluid dynamic bearing;

a core fixedly supported by the sheet-metal bottom, and
including an annular portion and a plurality of salient
poles extending from the annular portion,

coils wound around the plurality of salient poles, respec-
tively; and

a wiring structure transmitting electric power to the coils,

wherein:

the wiring structure comprises a wiring substrate fixed to
the sheet-metal bottom, and a drawn wire from the coil
electrically connected with a connection portion of the
wiring substrate; and

the connection portion is provided at a location distant
from the coil in a circumferential direction, and the
drawn wire includes a loosen portion in an axial direc-
tion and in the circumferential direction so as to have a
play.

2. The rotating device according to claim 1, wherein:

when an angle between extending directions of the adjoin-
ing two salient poles is 0t; and

when an angle between an extending direction of the
salient pole around which the coil with the drawn wire is
wound and a straight line passing through the connec-
tion portion and a rotation axis of the hub on a plane
orthogonal to the rotation axis and passing through the
connection portion is Ow;

0w is equalto or greater than V2 of 0t and equal to or smaller
than three times of Ot.

3. The rotating device according to claim 1, wherein the

loosen portion includes pre-bent portions.

4. The rotating device according to claim 1, wherein:

the wiring substrate comprises:

a first portion fixed on a surface of the sheet-metal bottom
at the core side, and provided with the connection por-
tion; and

asecond portion taken out through an opening of the sheet-
metal bottom; and

the first portion and the second portion are formed inte-
grally with each other.

5. The rotating device according to claim 1, wherein the
wiring substrate comprises a portion provided in a space in
the axial direction between the sheet-metal bottom and the
mount portion.

6. The rotating device according to claim 5, wherein the
wiring substrate comprises a portion formed in the space so as
to come close to the mount portion in the axial direction
toward an external side in a radial direction.
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7. The rotating device according to claim 1, wherein:

the wiring substrate comprises a portion fixed to a surface
ofthe sheet-metal bottom at the core side, and a substrate
hole is formed in an area of the portion corresponding to
the connection portion;

a larger bottom hole than the substrate hole is formed in an
area of the sheet-metal bottom corresponding to the
substrate hole; and

the drawn wire passes completely through the substrate
hole, and enters the bottom hole.

8. The rotating device according to claim 7, wherein a bond
1s applied in the bottom hole so as to cover an end of the drawn
wire.

9. The rotating device according to claim 1, wherein the
sheet-metal bottom comprises an uplift portion provided atan
area inwardly in a radial direction relative to the coils, the
uplift portion including a part at the hub side protruding
toward the hub.

10. The rotating device according to claim 9, wherein the
uplift portion encircles and supports the fluid dynamic bear-
ing.

11. The rotating device according to claim 1, wherein:

the base comprises a circumference wall protruding toward
the hub and surrounding the recording disk; and

the circumference wall comprises a circular recess that has
asurface of the circumference wall at an opposite side to
the hub concaved toward the hub.

12. The rotating device according to claim 1, further com-
prising an annular core holder which is fixed to the sheet-
metal bottom, has an outer circumference to which the annu-
lar portion of the core is fixed, is formed separately from the
sheet-metal bottom, and is fixed to the sheet-metal bottom.

13. A rotating device comprising:

a hub including a mount portion on which a recording disk
is to be mounted;

a base including a sheet-metal bottom formed of an alumi-
num plate or a steel plate, and supporting the hub in a
freely rotatable manner through a fluid dynamic bearing;

a core fixedly supported by the sheet-metal bottom, and
including an annular portion and a plurality of salient
poles extending from the annular portion;

coils wound around the plurality of salient poles, respec-
tively; and

a wiring structure transmitting electric power to the coils,

wherein:

the wiring structure comprises a wiring substrate fixed to
the sheet-metal bottom, and a drawn wire from the coil
electrically connected with a connection portion of the
wiring substrate, the connection portion being provided
at a location distant from the coil in a circumferential
direction; and

12

the wiring substrate comprises:

a first portion fixed on a surface of the sheet-metal bottom
at the core side, and provided with the connection por-
tion; and

asecond portion taken out through an opening of the sheet-
metal bottom; and

the first portion and the second portion are formed inte-
grally with each other.

14. The rotating device according to claim 13, wherein the
wiring substrate comprises a portion provided in a space in
the axial direction between the sheet-metal bottom and the
mount portion.

15. The rotating device according to claim 14, wherein the
wiring substrate comprises a portion formed in the space so as
to come close to the mount portion in the axial direction
toward an external side in a radial direction.

16. The rotating device according to claim 13, wherein:

the wiring substrate comprises a portion fixed to a surface
of the sheet-metal bottom at the core side, and a substrate
hole is formed in an area of the portion corresponding to
the connection portion;

a larger bottom hole than the substrate hole is formed in an
area of the sheet-metal bottom corresponding to the
substrate hole; and

the drawn wire passes completely through the substrate
hole, and enters the bottom hole.

17. The rotating device according to claim 16, wherein a
bond is applied in the bottom hole so as to cover an end of the
drawn wire.

18. The rotating device according to claim 13, wherein

the sheet-metal bottom comprises an uplift portion pro-
vided at an area inwardly in a radial direction relative to
the coils, the uplift portion including a part at the hub
side protruding toward the hub; and

the uplift portion encircles and supports the fluid dynamic
bearing.

19. The rotating device according to claim 13, wherein:

the base comprises a circumference wall protruding toward
the hub and surrounding the recording disk; and

the circumference wall comprises a circular recess that has
a surface of the circumference wall at an opposite side to
the hub concaved toward the hub.

20. The rotating device according to claim 13, further com-
prising an annular core holder which is fixed to the sheet-
metal bottom, has an outer circumference to which the annu-
lar portion of the core is fixed, is formed separately from the
sheet-metal bottom, and is fixed to the sheet-metal bottom.
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