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(57) A miniature fan includes a housing (10) having
a mounting portion (12) with a shaft seat (13). A base
(20, 40) is mounted to the mounting portion (12) of the
housing (10). The base (20, 40) includes first and second
faces spaced along an axis, An outer layer (21, 41) is
provided on the first face of the base (20, 40). A bottom
layer (22, 42) is provided on the second face of the base
(20, 40). The base (20, 40) further includes a coil unit
(23, 43) intermediate the outer layer (21, 41) and the
bottom layer (22, 42). The coil unit (23, 43) is electrically
connected to a drive circuit (45). Animpeller (30) includes
a shaft (311) and a permanent magnet (32). The shaft
(311) is coupled to the shaft seat (13) of the housing (10)
and rotatable about the axis. The permanent magnet (32)
is aligned with the coil unit (23, 43). The axial height of
the miniature fan is reduced, and the structure of the min-
iature fan is simplified.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 295 815 A1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a miniature fan
and, more particularly, to a miniature fan with a reduced
axial height and with a reduced volume.

2. Description of the Related Art

[0002] FIGS. 1 and 2 show a conventional heat-dissi-
pating fan 8 including a housing 81 and a lid 82 mounted
on top of the housing 81. The housing 81 includes a com-
partment 811 in which a base 812 is formed. A circuit
board 83 and a coil unit 84 are mounted on the base 812.
The base 812 further includes at least two positioning
members 85. A shaft tube 813 is formed on a center of
the base 812. A rotor 86 is rotatably coupled to the shaft
tube 813 and rotatably received in the compartment 811.
A magnet 861 is mounted to an inner side of the rotor 86
and interacts with the coil unit 84 to drive the rotor 86 to
rotate. The heat-dissipating fan 8 can be mounted on
differing electronic devices or equipment for heat-dissi-
pating purposes. However, the axial heights of the circuit
board 83 and the coil unit 84 outside of the circuit board
83 cause limitation to the reduction in the overall axial
height of the heat-dissipating fan. As a result, it is difficult
to achieve light, compact design of the heat-dissipating
fan 8 and, thus, difficult to mount the heat-dissipating fan
8 in miniature electronic devices or equipment.

[0003] FIGS. 3 and 4 show another conventional heat-
dissipating fan 9 including a base 91, an impeller 92, a
disc-like magnet 93, and a shaft 94. The base 91 includes
a hole 911 for rotatably receiving an end of the shaft 94.
The other end of the shaft 94 is coupled to the impeller
92 that has a plurality of blades 921. A coil unit 912 is
mounted on the base 91. The heat-dissipating fan 9 can
be mounted on differing electronic devices or equipment
for heat-dissipating purposes. An example of such a
heat-dissipating fan is disclosed in Taiwan Patent No.
1293106. However, the axial heights of the base 91 and
the coil unit 912 cause limitation to the reduction in the
overall axial height of the heat-dissipating fan 9. As a
result, it is difficult to achieve light, compact design of the
heat-dissipating fan 9 and, thus, difficult to mount the
heat-dissipating fan 9 in miniature electronic devices or
equipment.

[0004] Thus, a need exists for a miniature fan with a
reduced axial height and with a reduced volume to meet
the design trend of compactness and miniaturization.

SUMMARY OF THE INVENTION
[0005] The presentinvention solves this need and oth-

er problems in the field of miniaturization of fans by pro-
viding, in a first aspect, a miniature fan including a hous-
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ing having a mounting portion with a shaft seat. A base
is mounted to the mounting portion of the housing. The
base includes first and second faces spaced along an
axis. An outer layer is provided on the first face of the
base. A bottom layer is provided on the second face of
the base. The base further includes a coil unit interme-
diate the outer layer and the bottom layer. The coil unit
is electrically connected to a drive circuit. An impeller
includes a shaft and a permanent magnet. The shaft is
coupled to the shaft seat of the housing and rotatable
about the axis. The permanent magnet is aligned with
the coil unit. The axial height of the miniature fan is re-
duced, and the structure of the miniature fan is simplified.
[0006] In a preferred form, the layout layer includes a
plurality of circuit layers stacked along the axis. Each
circuit layer has two opposite faces spaced along the
axis. The coil unit includes a plurality of electrically con-
nected coils formed on at least one of the two opposite
faces of each circuit layer. More coils can be formed to
increase the speed and the torque of the miniature fan.
A circuit area is formed between two adjacent coils of
one of the circuit layers. The drive circuit is mounted in
the circuit area. An electrically insulating layer is formed
on one of the two opposite faces and between any adja-
cent two of the circuit layers.

[0007] In preferred forms, each of the outer layer and
the bottom layer forms an electrically insulating layer for
the base, assuring normal operation of the miniature fan.
The base includes a through-hole extending from the out-
erlayer through the bottom layer along the axis. The shaft
of the impeller extends through the through-hole and is
coupled to the shaft seat, allowing easy assembly.
[0008] In another aspect, a miniature fan includes a
housing having a mounting portion with a shaft seat. A
base is mounted to the mounting portion of the housing.
The base includes two faces spaced along an axis. An
outer layer provided on one of the faces of the base. The
base further includes a coil unit on a side of the outer
layer. The coil unit is electrically connected to a drive
circuit. An impeller includes a shaft and a permanent
magnet. The shaftis coupled to the shaft seat of the hous-
ing and rotatable about the axis. The permanent magnet
is aligned with the coil unit.

[0009] The present invention will become clearer in
light of the following detailed description of illustrative
embodiments of this invention described in connection
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The illustrative embodiments may best be de-
scribed by reference to the accompanying drawings
where:

FIG. 1 shows an exploded, perspective view of a
conventional miniature fan.

FIG 2 shows a cross sectional view of the miniature
fan of FIG. 1.
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FIG. 3 shows an exploded, perspective view of an-
other conventional miniature fan.

FIG. 4 shows a cross sectional view of the miniature
fan of FIG 3.

FIG. 5 shows an exploded, perspective view of a
miniature fan of a first embodiment according to the
preferred teachings of the present invention.

FIG 6 shows a cross sectional view of the miniature
fan of FIG 5.

FIG 7 shows an exploded, perspective view of a min-
iature fan of a second embodiment according to the
preferred teachings of the present invention.

FIG 8 shows an exploded, perspective view of abase
of the miniature fan of FIG. 7.

[0011] Allfigures are drawn for ease of explanation of
the basic teachings of the present invention only; the ex-
tensions of the figures with respect to number, position,
relationship, and dimensions of the parts to form the pre-
ferred embodiments will be explained or will be within the
skill of the art after the following teachings of the present
invention have been read and understood. Further, the
exact dimensions and dimensional proportions to con-
form to specific force, weight, strength, and similar re-
quirements will likewise be within the skill of the art after
the following teachings of the present invention have
been read and understood.

[0012] Where used in the various figures of the draw-
ings, the same numerals designate the same or similar
parts. Furthermore, when the terms "first", "second",
"third", "fourth”, "outer", "end", "axial", "height", "width",
and similar terms are used herein, it should be under-
stood that these terms have reference only to the struc-
ture shown in the drawings as it would appear to a person
viewing the drawings and are utilized only to facilitate
describing the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0013] A miniature fan of a first embodiment according
to the preferred teachings of the present invention is
shown in FIGS. 5 and 6. The miniature fan includes a
housing 10, a base 20, and an impeller 30.

[0014] The housing 10includes a compartment 11 and
amounting portion 12 inthe compartment 11. The mount-
ing portion 12 includes a shaft seat 13. The housing 10
further includes an air inlet 14 and an air outlet 15 both
in communication with the compartment 11. The housing
10 shown in FIGS. 5 and 6 is of a type for an axial flow
fan, However, the housing 10 can be of a type for a blower
fan.

[0015] The base 20is preferably a printed circuit board
and has opposite first and second faces spaced along
an axis. A coil unit 23 is formed on one of the first and
second faces by layout. The coil unit 23 includes a plu-
rality of electrically connected coils 231. An electrically
insulating outer layer 21 is provided on the first face of
the base 20 to form an electrically insulating layer. An-
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other electrically insulating bottom layer 22 is provided
on the second face of the base 20 to form an electrically
insulating layer. The coil unit 23 is between the outer
layer 21 and the bottom layer 22 along the axis. The base
20 further includes a through-hole 24 extending from the
outer layer 21 through the bottom layer 22 for coupling
with the shaft seat 13. The coils 231 surround the
through-hole 22. The base 20 is mounted to the mounting
portion 12 with the shaft seat 13 extending through the
through-hole 24 and with the bottom layer 22 in contact
with the mounting portion 12. It can be appreciated that
the base 20 does not have to include the bottom layer
22. Inthis case, the coil unit 23 is between the outer layer
21 and the mounting portion 12 along the axis.

[0016] The coil unit 23 can be electrically connected
to a drive circuit directly mounted on the base 20. Alter-
natively, the coil unit 23 can be electrically connected to
an external drive circuit notin direct, physical contact with
the base 20.

[0017] The impeller 30 includes a hub 31 with blades
and a permanent magnet 32. The hub 31 includes a shaft
311 extending through the through-hole 24 and coupled
to the shaft seat 13 so that the hub 31 is rotatably in the
compartment 11 of the housing 10 about the axis. The
permanent magnet 32 is coupled to the hub 31 and
aligned with the coil unit 23.

[0018] In use, the drive circuit can activate the coil unit
23 to interact with the permanent magnet 32 for driving
the impeller 30 to rotate. Air currents are driven by the
impeller 30 into the compartment 11 via the air inlet 14
and then exit the housing 10 via the air outlet 15 to pro-
ceed with heat dissipation. Thus, the miniature fan ac-
cording to the preferred teachings of the present inven-
tion can be mounted in differing electronic devices or
equipment and provide desired heat-dissipating effect.
[0019] Since the coil unit 23 is on a side of the outer
layer 21 of the base 20 (and preferably between the outer
layer 21 and the bottom layer 22 of the base 20), the coil
unit 23 can be integrated into an interior of the base 20
without protruding out of the outer layer 21 of the base
20. Specifically, no coils are located between the impeller
30 and the outer layer 21 of the base 20. The height of
the base 20 along the axis is not significantly increased,
although the coil unit 23 is integrated into the base 20 by
layout. The overall height of the miniature fan along the
axis is reduced while having a simplified structure. Thus,
the miniature fan formed by the base 20, the housing 10,
and the impeller 30 according to the preferred teachings
of the present invention meets the design trend of com-
pactness and miniaturization.

[0020] FIGS. 7 and 8 show a miniature fan of a second
embodiment according to the preferred teachings of the
present invention. The miniature fan incudes a housing
10, a base 40, and an impeller 30. The housing, 10 and
the impeller 30 of the second embodiment are substan-
tially the same as those of the first embodiment and, thus,
not described in detail to avoid redundancy.

[0021] The base40includes a plurality of circuit layers.



5 EP 2 295 815 A1 6

In the preferred form shown in FIGS. 7 and 8, the base
40 has first, second, third, and fourth circuit layers 40a,
40b, 40c, and 40d stacked along the axis. An outer layer
41 and a bottom layer 42 are provided on opposite faces
of the base 40 formed by the first, second, third, and
fourth circuit layers 40a, 40b, 40c, and 40d. Preferably,
the outer layer 41 and the bottom layer 42 are electrically
insulative to provide electrically insulating layers for the
base 40. Each circuit layer 40a, 40b, 40c, 40d has two
faces spaced along the axis. An electrically insulating
layer 46 can be formed between two mutually facing fac-
es of two adjacent circuit layers 40a and 40b, 40b and
40c, 40c and 40d. In the preferred form shown in FIGS.
7 and 8, an electrically insulating layer 46 is formed on
aface of each of the second, third, and fourth circuitlayers
40b, 40c, and 40d. The base 40 includes a coil unit 43
formed on a side of the outer layer 41 by layout. The coil
unit 43 includes a plurality of electrically connected coils
431 formed on at least one of the faces of each of the
first, second, third, and fourth circuit layers 40a, 40b, 40c,
and 40d. Note that an outer face of the circuit layer 40a
forms an outer face of the whole base 40, and an outer
face of the circuit layer 40d forms another outer face of
the whole base 40. Each circuit layer 40a, 40b, 40c, 40d
has a through-hole 49. When the first, second, third, and
fourth circuit layers 40a, 40b, 40c, and 40d are stacked
together, the through-holes 49 form a through-hole 44 of
the whole base 40 extending from the outer layer 41
through the bottom layer 42.

[0022] The coils 431 can be formed by layout on the
faces of the first, second, third, and fourth circuit layers
40a, 40b, 40c, 40d that form the base 40 to increase the
total turns of the coils 431. Thus, the speed and the torque
of the miniature fan according to the preferred teachings
of the present invention can be increased without signif-
icantly increasing the overall axial height of the base 40
and without changing the width of the base 40, meeting
the design trend of compactness and miniaturization.
[0023] A drive circuit 45 can be directly formed in any
one of the circuit layers 40a, 40b, 40c, and 40d. In the
preferred form shown in FIGS. 7 and 8, the drive circuit
45 is formed on the outer face of the first circuit layer 40a.
A circuit area 48 can be formed between two adjacent
coils 431 of the first circuit layer 40a to provide a space
for receiving the drive circuit 45. By incorporating the
drive circuit 45 into the base 40, the complexity of struc-
ture and assembly can be reduced.

[0024] As mentioned above, since the coil unit 23, 43
of the base 20, 40 is on a side of the outer layer 21, 41
(and preferably between the outer layer 21, 41 and the
bottom layer 22, 42), the axial height and the overall vol-
ume of the miniature fan according to the preferred teach-
ings of the Present invention are reduced, meeting the
design trend of compactness and miniaturization.
[0025] Thus since the invention disclosed herein may
be embodied in other specific forms without departing
from the spirit or general characteristics thereof, some
of which forms have been indicated, the embodiments
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described herein are to be considered in all respects il-
lustrative and not restrictive. The scope of the invention
is to be indicated by the appended claims, rather than by
the foregoing description, and all changes which come
within the meaning and range of equivalency of the claims
are intended to be embraced therein.

Claims
1. A miniature fan comprising, in combination:

a housing (10) including a mounting portion (12)
having a shaft seat (13);

a base (20, 40) mounted to the mounting portion
(12) of the housing (10), with the base (20, 40)
including first and second faces spaced along
an axis, with an outer layer (21, 41) provided on
the first face of the base (20, 40), with a bottom
layer (22, 42) provided on the second face of
the base (20, 40), with the base (20, 40) further
including a coil unit (23, 43) intermediate the out-
er layer (21, 41) and the bottom layer (22, 42),
with the coil unit (23, 43) electrically connected
to a drive circuit (45); and

an impeller (30) including a shaft (311) and a
permanent magnet (32), with the shaft (311)
coupled to the shaft seat (13) of the housing (10)
and rotatable about the axis, with the permanent
magnet (32) aligned with the coil unit (23, 43).

2. The miniature fan as claimed in claim 1, with the
base (40) including a plurality of circuit layers (40a,
40b, 40c, 40d) stacked along the axis, with each of
the circuit layers (40a, 40b, 40c, 40d) having two
opposite faces spaced along the axis, and with the
coil unit (43) including a plurality of electrically con-
nected coils (431) formed on at least one of the two
opposite faces of each of the circuit layers (40a, 40b,
40c, 40d).

3. The miniature fan as claimed in claim 2, with a circuit
area (48) formed between two adjacent coils (431)
of one of the circuit layers (40a, 40b, 40c, 40d), and
with the drive circuit (45) mounted in the circuit area
(48).

4. The miniature fan as claimed in claim 2 further com-
prising a plurality of electrically insulating layers (46),
with each of the electrically insulating layers (46) be-
ing formed on one of the two opposite faces and
between any adjacent two of the circuit layers (40a,
40b, 40c, 40d).

5. The miniature fan as claimed in claim 1, with the
outer layer (21,41) being an electrically insulating
layer (46).
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The miniature fan as claimed in claim 5, with the
bottom layer (22, 42) being an electrically insulating
layer.

The miniature fan as claimed in claim 5, with the
base (20, 40) further including a through-hole (24,
44, 49) extending from the outer layer (21, 41)
through the bottom layer (22, 42), with the shaft (311)
of the impeller (30) extending through the through-
hole (24, 44, 49) of the base (20, 40) and coupled to
the shaft seat (13) of the housing (10).

The miniature fan as claimed in claim 1, with the
base (20, 40) further including a through-hole (24,
44, 49) extending from the outer layer (21, 41)
through the bottom layer (22, 42), with the shaft (311)
of the impeller (30) extending through the through-
hole (24, 44, 49) of the base (20, 40) and coupled to
the shaft seat (13) of the housing (10).

A miniature fan comprising, in combination:

a housing (10) including a mounting portion (12)
having a shaft seat (13);

abase (20, 40) mounted to the mounting portion
(12) of the housing (10), with the base (20, 40)
including first and second faces spaced along
an axis, with an outer layer (21, 41) provided on
the first face of the base (20, 40), with the base
(20, 40) further including a coil unit (23, 43) on
a side of the outer layer (21, 41), with the coil
unit (23, 43) electrically connected to a drive cir-
cuit (45); and

an impeller (30) including a shaft (311) and a
permanent magnet (32), with the shaft (311)
coupled to the shaft seat (13) of the housing (10)
and rotatable about the axis, with the permanent
magnet (32) aligned with the coil unit (23, 43).

The miniature fan as claimed in claim 9, with the
base (40) including a plurality of circuit layers (40a,
40b, 40c, 40d) stacked along the axis, with each of
the circuit layers (40a, 40b, 40c, 40d) having two
opposite faces spaced along the axis, and with the
coil unit (43) including a plurality of electrically con-
nected coils (431) formed on at least one of the two
opposite faces of each of the circuit layers (40a, 40b,
40c, 40d).

The miniature fan as claimed in claim 10, with a cir-
cuit area (48) formed between two adjacent coils
(431) of one of the circuit layers (40a, 40b, 40c, 40d),
and with the drive circuit (45) mounted in the circuit
area (48).

The miniature fan as claimed in claim 10 further com-
prising a plurality of electrically insulating layers (46),
with each of the electrically insulating layers (46) be-
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13.

ing formed on one of the two opposite faces and
between any adjacent two of the circuit layers (40a,
40b, 40c, 40d).

The miniature fan as claimed in claim 9, with the
outer layer (21, 41) being an electrically insulating
layer (46).
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