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(57) ABSTRACT

A vibration motor includes a housing; a vibration unit
accommodated and suspended in the housing, the vibration
unit including a first vibrator having a first resonant fre-
quency, and a second vibrator having a second resonant
frequency; a first elastic member having one end fixed to the
first vibrator and another end fixed to the housing for
suspending the first vibrator in the housing; and a second
elastic member having one end fixed to the second vibrator
and another end fixed to the housing for suspending the
second vibrator in the housing. By virtue of the configura-
tion, the vibration motor is capable of working at two
different resonant frequencies.

6 Claims, 6 Drawing Sheets
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1
FLAT LINEAR VIBRATION MOTOR WITH
TWO VIBRATORS AND TWO RESONANT
FREQUENCIES

FIELD OF THE DISCLOSURE

The present disclosure generally relates to vibration
motors, and more particularly to a vibration motor used in a
portable consumer electronic device.

BACKGROUND

With the development of the electronic technologies,
portable consumer electronic devices are more popular and
desired by people. A portable consumer electronic device,
such as a wireless communication device, generally includes
a vibration motor sued for generating tactile feedback.

Typically, flat linear vibration motors are commonly used.
A flat linear vibration motor includes an elastic member, a
vibration unit suspended by the elastic member, and a
housing for accommodating the elastic member and the
vibration unit therein. The elastic member is generally
welded to the vibration unit. Such a vibration motor only has
one resonant frequency, at which the vibration motor has
maximum vibration amplitude. For some certain applica-
tions, the vibration motor needs two resonant frequencies for
performing desired requirements. Such a typical vibration
motor cannot satisfy the requirements.

For this reason, it is necessary to provide a novel vibration
motor to overcome the shortcomings above.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the embodiments can be better under-
stood with reference to the following drawings. The com-
ponents in the drawing are not necessarily drawn to scale,
the emphasis instead being placed upon clearly illustrating
the principles of the present disclosure. Moreover, in the
drawings, like reference numerals designate corresponding
parts throughout the several views.

FIG. 1 is an isometric view of a vibration motor in
accordance with a first exemplary embodiment of the pres-
ent disclosure.

FIG. 2 is an exploded view of the vibration motor in FIG.
1.

FIG. 3 is a bottom view of the vibration motor in FIG. 1,
a substrate thereof being removed.

FIG. 4 is an isometric view of a vibration unit of the
vibration motor in FIG. 1.

FIG. 5 is an exploded view of the vibration unit in FIG.
4.

FIG. 6 is a side view of a first vibrator of the vibration unit
along a direction A in FIG. 2, wherein a connecting member
thereof has been removed.

FIG. 7 is a cross-sectional view of the vibration unit taken
along line VII-VII in FIG. 4.

FIG. 8 is a cross-sectional view of the vibration unit taken
along line VIII-VIII.

FIG. 9 is an isometric of a vibration unit of a vibration
motor in accordance with a second exemplary embodiment
of the present disclosure.

DETAILED DESCRIPTION

The present disclosure will be described in detail below
with reference to the attached drawings and exemplary
embodiments thereof.
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Referring to FIGS. 1-3, a vibration motor 10 in accor-
dance with a first exemplary embodiment of the present
disclosure includes a cover 11, a substrate 12, a housing
formed cooperatively by the cover 11 and the substrate 12,
and a vibration unit 13 suspended in the housing. The
vibration unit 13 includes a plurality of elastic members 131
for suspending the vibration unit 13 in the housing and the
elastic members are fixed to sidewalls of the housing.

Referring to FIG. 4, the vibration unit 13 further includes
a first vibrator 132, and a second vibrator 133 separated from
the first vibrator 132. The elastic members 131 includes a
pair of first elastic members 131a each having one end fixed
to the first vibrator 132 and a pair of second elastic member
1314 each having one end fixed to the second vibrator 133.
Referring to FIG. 3 again, each of the elastic members
includes a first fixing part 21 connecting with the corre-
sponding vibrator, a second fixing part 22 connecting with
the housing, and an elastic arm 23 connecting the first fixing
part 21 to the second fixing part 22.

Referring to FIG. 5, an exploded view of the vibrator unit
13, the first vibrator 132 and the second vibrator 133
cooperatively form the vibration unit 13. The first vibrator
132 is separated from the second vibrator 133, and each of
the vibrators is suspended in the housing by the elastic
members. The first vibrator 132 includes a main part 1321,
an auxiliary part 1322 opposed to the main part 1321, a
connecting member 1323 for combining the main part 1321
and the auxiliary part 1322, a pole plate 1325 for carrying
the main part 1321. The main part 1321 further includes a
first weight 1321a and a main magnet 13215 assembled with
the first weight 1321a. The auxiliary part 1322 further
comprises a first support plate 1322¢ and an auxiliary
magnet 13225 assembled with the first support plate 1322a.
The connecting member 1323 is used to combine or
assemble the main part 1321 with the auxiliary part 1322 for
fixing the auxiliary part 1322 relative to the main part 1321.
For achieving the purpose mentioned above, the connecting
member 1323 is configured to have a top plate 13234, a side
plate 13235, and a bottom plate 1323¢ connected to the top
plate 1323a by the side plate 132354. The first elastic
members 131aq is connected to the main part 1321 of the first
vibrator 132, so that the first vibrator, i.e., the combination
of the main part 1321, the auxiliary part 1322, the connect-
ing member 1323 and the pole plate 1325, is suspended by
the first elastic members 131a.

The second vibrator 133 includes a second support plate
133a, a second weight 1335 connected with the second
support plate 133a, and a coil 1334 fixed and positioned by
the second support plate 133a. In this embodiment, the
second vibrator 133 has two second weights 1335 located at
two sides of the second support plate 133a. A thickness of
the second weight 1335 is greater than a thickness of the
second support plate 133a, and accordingly a voidance 133¢
is formed cooperatively by the second support plate 133a
and the second weights 1335. The second support plate 133a
and the second weights 1335 may be an integrated piece and
made of the same material. In fact, the second weight 1335
may also be a separated component from the second support
plate 133a and assembled with the second support plate
1334. The second elastic members 1315 are connected to the
second weights 1335 for suspending the second vibrator 133
in the housing.

Referring to FIGS. 6-7, while assembled, the auxiliary
part 1322 keeps a distance from the main part 1321 and a gap
1324 is accordingly formed between the auxiliary part 1322
and the main part 1321. The combination of the first support
plate 13224 and the auxiliary magnet 132254, i.e., the aux-
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iliary part 1322, is fixed on the top plate 1323a of the
connecting member 1323 and is at least partially received in
the voidance 133c¢. The second support plate 133a is located
in the gap 1324 formed between the auxiliary part 1322 and
the main part 1321, and has no contact with any of the main
part 1321 and the auxiliary part 1322. The second vibrator
133 is suspended in the housing by the connection between
the second elastic members 1316 and the second weights
1334. The first vibrator 132 is suspended in the housing by
the connection between the first elastic members and the first
weights 1321a. The coil 1334 is located right between the
auxiliary magnet 13225 and the main magnet 13215. When
electrified, Ampere Force is accordingly generated. Refer-
ring to FIG. 8, which clearly illustrate how the auxiliary part
1322 is assembled with the main part 1321, the auxiliary part
1322 is attached to the top plate 1323a of the connecting
member, and the main part is attached to the bottom plate
1323c¢ of the connecting member. A height of the side plate
13235 is greater than a total height of the auxiliary part 1322
and the main part 1321, by which the gap 1324 (see FIG. 6)
is formed. The second support plate 133« is located in the
gap 1324.

Referring FIGS. 1-8, by virtue of the configuration
described above, the first vibrator 132, i.e., the combination
of the main part 1321, the auxiliary part 1322, the connect-
ing member 1323 and the pole plate, is capable of moving
along the deformation direction of the first elastic members
131a with the auxiliary part 1322 moving through the
voidance 133¢, and the second vibrator 133, i.e., the com-
bination of the second support plate 133a, and the second
weights 1335, is capable of moving along the deformation
direction of the second elastic members 1315 with the
second support plate moving through the gap 1324.

The first vibrator 132 is configured to have a resonant
frequency that is different from a resonant frequency of the
second vibrator 133. When the coil receives a driving signal,
one of the first and second vibrators which has a resonant
frequency substantially close to the frequency of the driving
signal will vibrate, and the other will not vibrate, or the other
will only vibrate slightly. Because the vibration unit 13 has
two vibrators having different resonant frequencies, the coil
133d could receive driving signals comprising two frequen-
cies close to or substantially same to the resonant frequen-
cies of the two vibrators, by which the first or the second
vibrator could vibrate with the maximum amplitude.
Another word, the vibration motor is capable of working at
two resonant frequencies for satistying the desires of the
users.

Referring to FIG. 9, a vibration motor in accordance with
a second exemplary embodiment of the present disclosure is
disclosed. The second embodiment is similar to the first
embodiment, and the difference is that the connecting mem-
ber in the first embodiment is replaced by the integrated
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one-piece structure of the auxiliary part and the main part.
The auxiliary part 1322' includes an extending wall 1326’
extending to the main part 1321'. A height of the extending
wall determines the gap 1324'".

It is to be understood, however, that even though numer-
ous characteristics and advantages of the present embodi-
ments have been set forth in the foregoing description,
together with details of the structures and functions of the
embodiments, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size,
and arrangement of parts within the principles of the inven-
tion to the full extent indicated by the broad general meaning
of the terms in which the appended claims are expressed.

What is claimed is:

1. A vibration motor, comprising:

a housing;

a vibration unit accommodated and suspended in the
housing, the vibration unit including a first vibrator
having a first resonant frequency, and a second vibrator
having a second resonant frequency;

a first elastic member having one end fixed to the first
vibrator and another end fixed to the housing for
suspending the first vibrator in the housing;

a second elastic member having one end fixed to the
second vibrator and another end fixed to the housing for
suspending the second vibrator in the housing, wherein,

the first vibrator includes a gap for receiving a portion of
the second vibrator, and the second vibrator includes a
voidance for receiving a portion of the first vibrator.

2. The vibration motor as described in claim 1, wherein
the first vibrator includes a main part and an auxiliary part
keeping a distance from the main part for forming the gap.

3. The vibration motor as described in claim 2, wherein
the first vibrator further includes a connecting member
comprising a top plate attached to the auxiliary part, a
bottom plate for carrying the main part, and a side plate
connecting the top plate to the bottom plate.

4. The vibration motor as described in claim 2, wherein
the main part includes a first weight and a main magnet
positioned by the first weight, and the auxiliary part includes
a first support plate and an auxiliary magnet positioned by
the first support.

5. The vibration motor as described in claim 4, wherein
the second vibrator comprises a second support plate at least
partially received in the gap, a pair of second weights
located at two sides of the second support plate, a thickness
of'the second weight is greater than a thickness of the second
support plate for forming the voidance for receiving the
auxiliary part.

6. The vibration motor as described in claim 5 further
including a coil positioned by the second support plate and
located between the main magnet and the auxiliary magnet.
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