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(57) Abstract: A flat vibration motor is provided. The flat vibration motor includes a rotor portion, a stator portion, a fixing mount,
a pair of terminals, and a base portion. The rotor portion generates vibrating force when rotating. The stator portion houses and
couples with the rotor portion to allow the rotor portion to rotate. The fixing mount extends from a side of a lower case of the stator
portion. Each terminal includes a contacting portion, an elastic portion, and a joining portion. The base portion forms a plurality of
& supporting holes through which each of the terminals respectively passes. The joining portion of the terminal connects electrically
to the circuit board through a peripheral lower surface around the supporting hole, when the base portion and the fixing mount are

coupled.
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Description

FLAT VIBRATION MOTOR
Technical Field

The present invention relates to a vibration motor, and more particularly, a flat

vibration motor.

Background Art

A flat vibration motor is a miniature motor that can be installed in cellular phones,
smart phones, personal digital assistants (PDA), and similar mobile telecommunication
terminals and various other electronic devices. When a signal is received from a call
center, a flat vibration motor can alert a user of an incoming call through vibrations
instead of sound.

More specifically, when set in "manner mode", a mobile telecommunication
terminal transmits vibrations through the operating of such a flat vibration motor.

A flat vibration motor is coin-sized and generates a strong vibrating force, so that it
requires a relatively durable coupling structure. However, its terminals are often
deformed due to the strong vibrating force, so that the contact points are altered.

Fig. 1 is a perspective view of a flat vibration motor according to the related art.

Referring to Fig. 1, a flat vibration motor according to the related art includes a
stator portion 10, a rotor portion (inside the stator portion), and a base portion 30.

The stator portion 10 forms a housing within which the rotor portion is rotatably
disposed, so that vibrating force imparted by the rotor portion can be transmitted to the
outside. Also, the stator portion 10 has a second circuit board 40 for transmitting
electricity to the rotor portion, and a fixing mount 13 extending from a side thereof.
Here, the second circuit board 40 is supported by the fixing mount 13 on the stator
portion 10.

The base portion 30 has a terminal 50 through which electricity is transmitted from
an external source, and is coupled to the stator portion 10. The terminal 50 is
connected to the second circuit board 40 on the fixing mount 13.

In further detail, the bottom part of the terminal 50 is fixed with solder 80 between
the bottom surface of the base portion 30 and the second circuit board 40 on the fixing
mount 13.

The base portion 30 is coupled to the stator portion 10 with an adhesive 90.

Here, after the base portion 30 is assembled, during the fixing process of the
terminal 50 to the second circuit board 40 using solder 80, many problems can arise.

The terminal 50 is fixed at its lower portion with solder 80 to the second circuit
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board 40, while its remainder is exposed to the outside. Accordingly, when the
terminal 50 is subjected to external forces during manufacturing or load while being
installed on a device such as a mobile telecommunication terminal, the solder 80
portion of the terminal 50 can be deformed or detached, resulting in an altering of the
contact point between the terminal 50 and an external terminal.

When even a slight force is applied when the solder has not hardened, the coupled
region can easily be deformed. Liquid solder can be deposited by a solder iron during
the soldering process on other regions of the flat vibration motor. In these two cases, a
faulty contact problem between terminals can occur. Additionally, the outer
appearance of the product is compromised giving the impression of inferior quality.

Also, the base portion 30 can be deformed or burnt by excess heat that is generated
during the soldering process, impeding efforts to lower product defect rates.

Moreover, the base portion 30 and the stator portion 10 that are coupled with the
adhesive 90 may become loose or disengage due to ineffectiveness of the adhesive 90
or a from an externally-applied shock, such as one from a user dropping the mobile
telecommunication terminal.

When such a problem of coupling the stator portion 10 and the base portion 30
occurs, it can induce a problem in the connection between the terminal 50 and the
circuit board 40, and disrupt the supply of electricity.

Fig. 2 is an exploded perspective view showing a disassembled state of the base
portion 30 and terminals 50 from the stator portion of the flat vibration motor in Fig. 1.

Referring to Fig. 2, the fixing mount 13 is in the form of a rectangular plate
extending from a side of the lower case 12, and the second circuit board 40 is disposed
on the top surface of the fixing mount 13.

The terminal 50 is formed of a contacting portion 52, an elastic portion 54, and a
joining portion 56. The joining portion 56 is inserted and fixed between the second
circuit board 40 and the base portion 30, and is soldered and coupled to a conducting
portion 40a of the second circuit board 40.

However, with only the joining portion 56 of the terminal 50 fixed (as shown in Fig.
2), the elastic portion 54 and the contacting portion 52 are not supported by a wall of
the base portion 30 and are exposed to the outside. Therefore, when the terminal 50 is
compressed, it lacks support or protection from external forces.

When a flat vibration motor with the above-described structure is installed in a
device such as a mobile telecommunication terminal, the contacting portion 52
contacts a power terminal of the device to be supplied with power. Here, the contacting
portion 52 and the elastic portion 54 generate a certain amount of pressure at the
joining portion on the power terminal.

However, because the elastic portion 54 cannot be supported on all four sides, if a
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load is applied in a predetermined direction on the elastic portion 54, it is prone to
warp or permanently compress, altering a contacting position with a power terminal of
a mobile telecommunication terminal. In this case, during product manufacturing,
assembly defects can occur.

Additionally, when the terminal 50 is unable to withstand a certain amount of
pressure and is deformed in the direction of the open side of the base, its elasticity
decreases, so that cannot maintain an adequate pressure for contacting an external
terminal.

Furthermore, a flat vibration motor according to the related art has somewhat
complex manufacturing and assembling processes.

Disclosure of Invention
Technical Problem

To solve these problems, the present invention provides a flat vibration motor that
allows easy assembly of a base portion, terminal, and stator portion.

Furthermore, the flat vibration motor according to the present invention firmly
couples the base portion and the stator portion in order to prevent deformation of the
terminal.

Additionally, the flat vibration motor according to the present invention uses a
mechanical structure for coupling the base portion and the stator portion, so that the
terminal and a circuit board are reliably connected to conduct electricity.

Moreover, the flat vibration motor according to the present invention provides an
improved supporting structure of the base portion for preventing deforming of an
elastic portion of the terminal.

Also, the flat vibration motor according to the present invention provides a structure
that facilitates assembly of the base portion and the terminal, while maintaining a

contacting point between the terminal and an external terminal.

Technical Solution

To achieve the above objects, there is provided a flat vibration motor comprising: a
rotor portion for generating vibrating force when rotating; a stator portion housing and
coupled with the rotor portion to allow the rotor portion to rotate, the stator portion for
transmitting electricity; a fixing mount extending from a side of a lower case of the
stator portion for supporting a part of a circuit board thereon; a pair of terminals, each
terminal including a contacting portion contacted with an external terminal, an elastic
portion for providing elasticity to the contacting portion, and a joining portion formed

wider than the contacting portion and the elastic portion for electrically connecting to
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the circuit board; and a base portion including a plurality of supporting holes through
which each the contacting portion and the elastic portion of the terminals respectively
passes, and coupled with the fixing mount and the stator portion, wherein the joining
portion of the terminal connects electrically to the circuit board through a peripheral
lower surface around the supporting hole, when the base portion and the fixing mount
are coupled.

According to another aspect of the present invention, there is provided a flat
vibration motor including: a rotor portion for generating vibrating force when
rotating; a stator portion housing and coupled with the rotor portion for allowing the
rotor portion to rotate, the stator portion for transmitting electricity; a fixing mount
extended from a side of a lower case of the stator portion for supporting a part of a
circuit board thereon; a pair of terminals, each terminal including a joining portion
electrically connected to a portion of the circuit board, a contacting portion contacted
with an external terminal, and an elastic portion formed between the contacting portion
and the joining portion for providing elasticity; and a base portion coupled to the fixing
mount and the stator portion, the base portion including a plurality of supporting holes
for guiding an elastic deformation of the respective terminals when the terminals are
inserted therein.

According to a further aspect of the present invention, there is provided a flat
vibration motor including: a rotor portion for generating vibrating force when rotating;
a stator portion coupled with the rotor portion for allowing the rotor portion to rotate; a
fixing mount extended from a side of a lower case of the stator portion for supporting a
part of a circuit board thereon; a terminal including a joining portion coupled to the
circuit board, a contacting portion contacted with an external terminal, and an elastic
portion formed between the contacting portion and the joining portion for providing
elasticity; and a base portion coupled with the fixing mount and the stator portion, and
supporting the terminal, wherein the base portion includes a stepped space for inserting
at least a part of the joining portion therein, and the joining portion is soldered to the

circuit board after the part thereof is inserted into the stepped space.

Advantageous Effects

An advantage of the flat vibration motor according to the present invention is that it
employs a mechanical joining structure to reliably connect the terminal and the circuit
board electrically, preventing deformation of the base portion, contact failure, envi-
ronmental pollution, and other adverse effects.

Also, the flat vibration motor according to the present invention supports its
terminal with the inner walls of a supporting hole and guides the terminal in only a
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vertical direction (in which the terminal is elastic), to allow for compression and de-
compression to reliably maintain the contacting position of the terminal, so that
wobbling or deformation of the terminal is prevented when it is subjected to lateral
pressure, shock, or excessive compression.

Furthermore, the flat vibration motor according to the present invention also
maintains a consistent distance between terminals and between the center of the motor
and a terminal.

Additionally, the flat vibration motor according to present invention supports a
terminal before it reaches a changing point in its elasticity, preventing deformation of
the terminal due to excessive compression thereof when in contact with an external
terminal, so that a contact point is reliably maintained.

Moreover, the flat vibration motor according to the present invention allows easy
assembly of the base portion, terminal, and stator to simplify the assembly process,

reduce cost, and increase production.

Brief Description of the Drawings

The spirit of the present invention can be understood more fully with reference to
the accompanying drawings. In the drawings:

Fig. 1 is a perspective view of a flat vibration motor according to the related art;

Fig. 2 is an exploded perspective view showing a disassembled state of the base
portion and terminals from the stator portion of the flat vibration motor in Fig. 1;

Fig. 3 is a schematic sectional view showing an internal structure of a flat vibration
motor according to an embodiment of the present invention;

Fig. 4 is an exploded perspective view showing the assembly of the base portion,
the terminals, and the stator portion of a flat vibration motor according to the first
embodiment of the present invention;

Fig. 5 is a perspective view of a terminal showing the embossing formed on a
bottom surface thereof according to the first embodiment of the present invention;

Fig. 6 is a perspective view of a flat vibration motor according to the first
embodiment of the present invention employing rivet connecting;

Fig. 7 is an exploded perspective view showing the assembly of the base portion,
the terminals, and the stator portion of a flat vibration motor according to the second
embodiment of the present invention;

Fig. 8 is a perspective view showing the base portion coupled with the terminals of
a flat vibration motor according to the second embodiment of the present invention;

Fig. 9 is an exploded perspective view showing the assembly of the base portion,
the terminals, and the stator portion of a flat vibration motor according to the third
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embodiment of the present invention;

Fig. 10 is a plan view and a vertical view showing the assembly of the base portion,
terminals, and fixing mount of a flat vibration motor according to the third
embodiment of the present invention;

Fig. 11 is an enlarged side view showing an asembling structure of the base portion,
a terminal, and a fixing mount of a flat vibration motor according to the third
embodiment of the present invention; and

Fig. 12 is an enlarged side view showing another assembling structure of the base
portion, a terminal, and a fixing mount of a flat vibration motor according to the third

embodiment of the present invention are assembled.

Best Mode for Carrying Out the Invention

Hereinafter, preferred embodiments of a flat vibration motor according to the
present invention will be described in detail with reference to the accompanying
drawings.

Fig. 3 is a schematic sectional view showing an internal structure of a flat vibration
motor according to an embodiment of the present invention.

A flat vibration motor, according to one embodiment of the present invention,
includes a rotor portion 100, a stator portion 200, and a base portion 300. The rotor
portion 100 includes a coil 130, a vertical portion 140, and a first circuit board 150.
The stator portion 200 includes an upper case 210, a lower case 220, a second circuit
board 230, a brush 240, and a permanent magnet 250. The base portion 300 includes a
terminal 400.

The shaft 110 is fixed to the lower case 220 and provides a central axis around
which the rotor 100 rotates. A bearing 120 is interposed between the shaft 110 and the
rotor 100.

The first circuit board 150 is electrically connected to the coil 130, contacting the
brush 240 through a commutator (not shown) to transmit electricity to the coil 130.

In this structure, the rotor 100, with an eccentric load, rotates within the stator 200
to generate vibrating force. To create the eccentric load, the rotor 100 may include an
unbalancing member or may be formed to revolve asymmetrically around the
rotational axis.

The second circuit board 230 is electrically connected to the terminal 400 on the
base 300 and the brush 240.

The permanent magnet 250 is donut-shaped and is disposed on the lower case 220
to generate magnetic repulsion with the coil 130.

The base portion 300 includes the terminal 400 and supplies electricity to the flat
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vibration motor according to embodiments of the present invention. The terminal 400
may be provided in plurality according to embodiments of the present invention.

First Embodiment

A detailed description of a flat vibration motor according to the first embodiment of
the present invention will be given below with reference to the diagrams.

Fig. 4 is an exploded perspective view showing how the base portion 300, the
terminals 400, and the stator portion 200 of a flat vibration motor according to the first
embodiment of the present invention are assembled.

Referring to Fig. 4, a fixing mount 260, for supporting the base portion 300, is
formed on a side of the lower case 220 of the stator portion 200.

The fixing mount 260 is rectangular plate with a second circuit board 230 disposed
on a top surface thereof.

The terminal 400 includes a contacting portion 410, an elastic portion 420, and a
joining portion 430. In the first embodiment of the present invention, the terminal 400
is provided in duplicate, and the two terminals are symmetrically opposed to one
another on the second circuit board 230. However, an alternate number of terminals
400 may be provided.

The joining portion 430 of the terminal 400 is attached to a conducting portion 230a
formed on the upper surface of the exposed portion of the second circuit board 230,
and contacting portion 410 contacts a power terminal of a mobile telecommunication
terminal if the motor is installed in the mobile telecommunication terminal.

The edges of the joining portion 430 are extended so that the joining portion 430
has a greater width than those of the contacting portion 410 or the elastic portion 420.

The elastic portion 420 is formed between the contacting portion 410 and the
joining portion 430, and provides elasticity. To provide elasticity the terminal 400 may
be made of tensile metal.

The terminal 400 may be a connector-type, spring-type, or one of various other
types.

The base 300 may have a supporting hole 310 formed respectively for inserting
each terminal 400 therein.

The supporting hole 310 according to the first embodiment may be formed in
plurality, in which case, the supporting holes 310 are separated from each other and
firmly support the terminals 400 by means of their inner supporting walls 320.

The supporting hole 310 may be provided in duplicate in the first embodiment, or in
an alternate number corresponding to the number of terminals 400 provided.

The elastic portion 420 and the connecting portion 410 of the terminal 400 pass
through the supporting hole 310, and at least the connecting portion 410 from the two
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portions is exposed towards the top of the base portion 300. The contacting portion 430
of the terminal 400 catches on the bottom of the base portion 300. More specifically,
the extended ends of the contacting portion 430 catch on the periphery of the base
portion 300 forming the supporting hole 310.

Accordingly, when the base 300 is coupled to the fixing mount 260, both extended
ends of the contacting portion 430 of the terminal 400 press against the periphery of
the supporting hole 310, so that the terminal 400 is firmly connected to the second
circuit board 230.

In addition, a groove having fixing ledge 330 is formed on each side of the base
portion 300, so that a fixing arm 224 formed on each end of the fixing mount 260 is
disposed opposite to the fixing ledge 330.

Here, the number of the fixing ledge 330 and the fixing arm 224 and their shapes
may vary, and are respectively provided in duplicate on the base portion and the fixing
mount 260 in rectangular forms in the first embodiment.

The second circuit board 230, the terminal 400, and the base portion 300 are se-
quentially positioned on the fixing portion 260, and the end portion of the fixing arm
224 is permanently bent upwards towards the top of the fixing ledge 330, so that the
base portion 300 is coupled with the fixing mount 260.

In addition to this mechanical coupling of the base portion 300 and fixing mount
260, the base portion 300 is also attached to the stator portion 200 by means of an
adhesive applied therebetween, for an even firmer coupling.

The terminal 400 in the above-described structure does not require soldering on the
conducting portion 230a of the second circuit board 230. Here, the conducting portion
230a may be plated with a tin, lead, gold, or silver metal alloy. Also, an electrically
conductive material such as a compound film of high-density carbon fiber may be
applied between the joining portion 430 of the terminal 400 and the conducting portion
230a to improve conductivity.

Furthermore, the elastic portion 420 of the terminal 400 is protected and guided by
the inner wall of the supporting hole 310, so that when it is subjected to an excessive
amount of compressing force or an external shock, the curved part of the elastic
portion 420 can be supported by the supporting wall 320.

Fig. 5 is a perspective view of a terminal showing the joining portion 430 with a
convexo-concave structure 430a formed thereon according to the first embodiment of
the present invention.

Referring to Fig. 5, the contact between the joining portion 430 of the terminal 400
and the conducting portion 230a may be unevenly formed on the bottom surface of the
joining portion, i.e., in a convexo-concave structure or an embossed structure, so that
the joining structure is stronger.
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Also, the upper surface of the second circuit board 230 may be formed in a
convexo-concave or embossed structure to correspond to the bottom surface of the
joining portion 430, for better joining.

The joining structure of the fixing ledge 330 and the fixing arm 224 may employ
another type of mechanical joining method, for example, a rivet joining method.

Fig. 6 is a perspective view of a flat vibration motor according to the first
embodiment of the present invention employing rivet connecting.

Referring to Fig. 6, the fixing mount 260 and the base portion 300 have a hole (B)
formed in alignment therethrough from top to bottom, with a rivet (A) passing through
the hole (B). That is, the rivet (A) is inserted through the hole (B) after the fixing
mount 260, the second circuit board 230, the terminal 400, and the base portion 300 are
joined in sequence. The end of the rivet (A) at the bottom of the fixing mount 260 is
then processed to fasten the fixing mount 260 to the base portion 300.

In Fig. 6, rivet coupling is used to achieve the coupling of the base portion 300 and
the fixing mount 260; however, a screw or bolt and nut coupling may easily be
substituted.

The flat vibration motor according to the first embodiment of the present invention
employs a mechanical joining structure to securely connect the terminal and the circuit
board without the use of solder (which can cause deformation of the base portion,
contact failure, environmental pollution, and other adverse effects of soldering).

Also, the joining structure according to the first embodiment of the present
invention reduces manufacturing cost and increases assembling efficiency of the base
portion, the terminal, and the stator portion.

Second Embodiment

A detailed description of the joining structure of the base portion 300", the terminal
400', and the stator portion 200" according to the second embodiment of the present
invention will be given below with reference to the diagrams.

Fig. 7 is an exploded perspective view showing how the base portion 300', the
terminals 400', and the stator portion 200’ of a flat vibration motor according to the
second embodiment of the present invention are assembled, and Fig. 8 is a perspective
view showing the base portion 300' coupled with the terminals 400’ of a flat vibration
motor according to the second embodiment of the present invention.

Referring to Figs. 7 and 8, the stator portion 200’ forms a fixing mount 260
extending from a lower case of the stator portion 200'. The fixing mount 260 is a
rectangular plate and has a second circuit board 230 fixed thereabove.

The terminal 400" includes a contacting portion 410, an elastic portion 420, and a
joining portion 430'. Two terminals 400’ are arranged in mutual opposition on the
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second circuit board 230.

The joining portion 430" is coupled to a conducting portion 230a of the second
circuit board 230 through soldering, and the contacting portion 410 contacts an
electrical terminal of a mobile telecommunication terminal, from which it receives
electricity.

The elastic portion 420 is formed between the contacting portion 410 and the
joining portion 430’ to provide elasticity, and has a depressed middle.

When the contacting portion 410 of the terminal 400" contacts a power terminal of a
mobile telecommunication terminal, the contacting force elastically contracts the
elastic portion 420. The tensility of the latter maintains the contact.

The base portion 300" has a supporting hole 310 formed respectively for inserting
each terminal 400', with a supporting wall 320 provided between two supporting holes
310. The supporting wall 320 may be integrally formed with the main body of the base
portion 300'.

Also, as shown in Fig. 7, a flat vibration motor according to the second embodiment
of the present invention may include a fixing ledge 330 formed on each side of the
base portion 300", and a fixing arm 224 formed on either side of the fixing mount 260
to oppose the fixing ledge 330.

Although the numbers and shapes of the fixing ledge 330 and the fixing arm 224
may vary, in the second embodiment, one of each is formed at either side of the base
portion 300" and the fixing mount 260 in a rectangular shape.

A second circuit board 230, a terminal 400', and a base portion 300' are sequentially
disposed on the fixing portion 260, and the end portion of the fixing arm 224 may be
permanently bent upwards towards the top of the fixing ledge 330, in order to firmly
fix the base portion 300" and the fixing mount 260.

The flat vibration motor according to the second embodiment of the present
invention may form the supporting holes 310 in duplicate or in an alternate number to
coincide with the number of terminals 400' provided.

The supporting hole 310 in the second embodiment may be formed in a rectangular
shape, or in a shape with its middle portions concaving inward to improve the coupling
with the terminal 400" inserted therein.

The structure of the supporting hole 310 allows the elastic portion 420 of the
terminal 400’ to be firmly supported by the supporting wall 320 that is the inner wall of
the supporting hole 310.

The elastic portion 420 is disposed within the supporting hole 310, the contacting
portion 410 is exposed towards the top of the supporting hole 310 to contact a power
terminal of a mobile telecommunication terminal, and the joining portion 430’ is
exposed at the bottom to join with the second circuit board 230.
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The joining portion 430’ of the terminal 400’ in the second embodiment may be
widely formed for better contact with the second circuit board 230.

The elastic portion 420 of the terminal 400’ in the above structure is protected by
the inner walls of the supporting hole 310, so that its curved part can be supported by
the supporting wall 320 in the event of being subjected to excessive compression or a
lateral shock.

Also, the elastic portion 420 retains a degree of movement to maintain a secure
contact with an external power terminal. The size of the supporting hole 310 and the
height of the supporting wall 320 may be adjusted so that the elastic portion 420 can be
supported by the supporting wall 320 if it is excessively compressed.

The supporting wall 320 may be formed to be the same height or higher than the
elastic portion 420 of the terminal 400', so that the terminal 400" may be firmly
supported.

A flat vibration motor according to the second embodiment of the present invention
supports its terminal with the inner wall of a supporting hole and guides the terminal in
only a vertical direction to allow for compression and decompression to reliably
maintain the contacting position of the terminal, so that wobbling or deformation of the
terminal is prevented when the terminal is subjected to lateral pressure or shock or
excessive compression.

The flat vibration motor according to the second embodiment also maintains a
consistent distance between terminals and between the center of the motor and a
terminal.

Furthermore, by supporting a terminal before it reaches a changing point in its
elasticity, the flat vibration motor according to the second embodiment prevents de-
formation of the terminal due to excessive compression thereof when in contact with

an external terminal, so that a contact point is reliably maintained.

Third Embodiment

Fig. 9 is an exploded perspective view showing how the base portion 300", the
terminals 400", and the stator portion 200 of a flat vibration motor according to the
third embodiment of the present invention are assembled.

Referring to Fig. 9, in a stator portion 200 including an upper case 210 and a lower
case 220, the lower case 220 has a fixing mount 260 formed at a side thereof, where
the fixing mount 260 is a rectangular plate supporting the bottom of the base portion
300" and has a second circuit board 230 above it.

The terminal 400" of the flat vibration motor according to the third embodiment
includes a contacting portion 410, an elastic portion 420", and a joining portion 430",
and is provided in mutual opposition on the fixing mount 260.
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The terminal 400" is provided in duplicate in the third embodiment, but may be
provided in an alternate number.

The joining portion 430" may be connected through soldering to a portion of the
second circuit board 230, and the contacting portion 410 contacts a power terminal of a
mobile telecommunication terminal.

The joining portion 430" has a portion on either side thereof protruding outward to
provide a larger surface area for a firmer joining between the base portion 300" and the
second circuit board 230, and also for easier soldering with the second circuit board
230.

The elastic portion 420" is formed between the contacting and joining portions 410
and 430", and provides elasticity. Thus, the terminal 400" may be formed of a tensile
metal. In order to retain its degree of elasticity, the elastic portion 420" is formed in a
winding structure. The contacting portion 410 contacts an external power terminal and
maintains a reliable contacting point through the elasticity of the elastic portion 420".

A stepped space 390 is formed on the base portion 300" in a region where the
joining portion 430" of the terminal 400" occupys. The stepped space 390 has a size
conforming to the joining portion 430", and the joining portion 430" is fixed so that it
does not move. The stepped space 390 may be opened at its outer end.

The joining portion 430" and the stepped space 390 according to the third
embodiment of the present invention are formed in a rectangular plate shape, but may
adopt various other shapes and thicknesses.

The base portion 300" of the flat vibration motor may include a fixing ledge 330
formed respectively on either side thereof, and a fixing arm 224 may be formed re-
spectively on either side of the fixing mount 260 opposite to the fixing ledge 330, as
shown in Fig. 9.

Here, the fixing ledge 330 and the fixing arm 224 may come in various numbers
and shapes, although one of each are respectively provided on either side of the base
portion 300" and the fixing mount 260, and they are both rectangularly shaped in the
third embodiment.

Fig. 10 is a plan view and a vertical view showing the assembled base portion 300",
terminals 400", and fixing mount 260 of a flat vibration motor according to the third
embodiment of the present invention.

Referring to Fig. 10, when the base portion 300" is coupled to the fixing mount 260,
a first portion 430"a of the joining portion 430 of the terminal 400" protruding inward
is fixed to the fixing mount 260, and a second portion 430"b of the joining portion
430" protruding outward is exposed to the outside and coupled to the second circuit
board 230 using solder 440.

In this structure, the base 300" is first coupled to the fixing mount 260 on a portion
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of the second circuit board 230, and the terminal 400" is pushed from the outside in
through the open part of the base 300". Then, soldering is performed on the second
circuit board 230.

When the second circuit board 230, the terminal 400", and the base portion 300" are
sequentially positioned on the fixing mount 260, the end of the fixing arm 224 is bent
upwards towards the top of the fixing ledge 330 to firmly couple the base portion 300"
to the fixing mount 260.

Fig. 11 is an enlarged side view showing how the base portion 300", a terminal
400", and a fixing mount 260 of a flat vibration motor according to the third
embodiment of the present invention are assembled.

Referring to Fig. 11, the base portion 300" includes the same coupling structure of
the stepped space 390 and joining portion 430" as in the previous example of the third
embodiment.

However, the base portion 300" forms a second stepped space 390a occupied by a
horizontal part 420"a that runs parallel to the bottom of the bending elastic portion
420",

That is, the lower part 340 of the base portion 300" is formed up to the bottom
surface of the horizontal portion 420"a, and a structure 350 disposed above the top
surface of the horizontal part 420"a forms a second stepped space 390a together with
the lower part 340 of the base portion 300".

The joining portion 430" and the first horizontal part 420"a are fixed and supported
through this structure of the base portion 300", to reduce the possibility of being
displaced or deformed by a load exerted by an external terminal.

Fig. 12 is a further enlarged side view showing another assembling structure of the
base portion 300", a terminal 400", and a fixing mount 260 of a flat vibration motor
according to the third embodiment of the present invention are assembled.

Referring to Fig. 12, the altered assembly of the base portion 300", the terminal
400", and the fixing mount 260" is basically the same as the preceding third
embodiment.

However, the stepped space 390 of the base portion 300" has a concaved part 312b
concaved upward, and the joining portion 430" has a convexed portion 432b formed in
a central portion from either side thereof to fit into the concaved portion 312b.

Thus, if the terminal 400" is forcefully inserted into the base portion 300", the
convexed portion 432b and concaved portion 312b are tightly pressed together.
Likewise, a portion of the joining portion 430" that is exposed to the outside may be
electrically coupled to the second circuit board 230 through soldering.

The flat vibration motor according to the third embodiment of the present invention
allows easy assembly of the base portion, terminal, and stator to simplify the assembly
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process, reduce cost, and increase production.

Industrial Applicability

While the present invention has been described and illustrated herein with reference
to the preferred embodiments thereof, it will be apparent to those skilled in the art that
various modifications and variations can be made therein without departing from the
spirit and scope of the invention.

Thus, it is intended that the present invention covers the modifications and
variations of this invention that come within the scope of the appended claims and their

equivalents.
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Claims

A flat vibration motor comprising:

a rotor portion for generating vibrating force when rotating;

a stator portion housing and coupled with the rotor portion to allow the rotor
portion to rotate, wherein the stator portion transmits electricity to the rotor
portion;

a fixing mount extending from a side of a lower case of the stator portion for
supporting a part of a circuit board thereon;

a pair of terminals, each terminal including a contacting portion contacted with
an external terminal, an elastic portion for providing elasticity to the contacting
portion, and a joining portion formed wider than the contacting portion and the
elastic portion for electrically connecting to the circuit board; and

a base portion including supporting holes through which each the contacting
portion and the elastic portion of the terminals respectively passes, and coupled
with the fixing mount and the stator portion, wherein the joining portion of the
terminal connects electrically to the circuit board through a peripheral lower
surface around the supporting hole, when the base portion and the fixing mount
are coupled.

The flat vibration motor according to claim 1, further comprising a coupling
structure for mechanically coupling the base portion and the fixing mount.

The flat vibration motor according to claim 2, wherein the coupling structure
includes at least one fixing arm on either side of the fixing mount and at least one
fixing groove having fixing ledge on either side of the base portion for coupling
with the fixing arm.

The flat vibration motor according to claim 2, further comprising a hole formed
through the joining portion of the terminal, the fixing mount, and the base
portion, wherein the coupling structure passes through the hole and is riveted.
The flat vibration motor according to claim 2, wherein the coupling structure
includes a hole passing through the fixing mount and the base portion in a single
column from a top surface through to a bottom surface thereof, and a rivet for
coupling with the hole.

The flat vibration motor according to claim 1, wherein the joining portion
includes a concavo-convex structure on a bottom surface thereof, and a matching
pair with the concavo-convex structure for pressing against the joining portion is
formed on the the circuit board.

The flat vibration motor according to claim 1, wherein an adhesive is applied to

an area where the base portion adheres to the stator portion.
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The flat vibration motor according to claim 1, wherein one inner wall of the
supporting hole has different height from another inner wal thereof.

The flat vibration motor according to claim 1, wherein the supporting holes are
separated by an inner wall for supporting the terminals.

A flat vibration motor comprising:

a rotor portion for generating vibrating force when rotating;

a stator portion housing and coupled with the rotor portion for allowing the rotor
portion to rotate, wherein the stator portion transmits electricity to the rotor
portion;

a fixing mount extended from a side of a lower case of the stator portion for
supporting a part of a circuit board thereon;

a pair of terminals, each terminal including a joining portion electrically
connected to a portion of the circuit board, a contacting portion contacted with an
external terminal, and an elastic portion formed between the contacting portion
and the joining portion for providing elasticity; and

a base portion coupled to the fixing mount and the stator portion, the base
portion including supporting holes for guiding an elastic deformation of the
respective terminals when the terminals are inserted therein.

The flat vibration motor according to claim 10, wherein the fixing mount
includes at least one fixing arm formed at either side thereof, and the base
portion includes at least one fixing groove having fixing ledge formed on either
side thereof for coupling to the fixing arm, for mechanically coupling the base
portion with the fixing mount.

The flat vibration motor according to claim 10, wherein the joining portion is
formed larger than the supporting hole and is fixed by a periphery around the
supporting hole at a bottom of the base portion.

The flat vibration motor according to claim 10, wherein the elastic portion has a
bent part, and a supporting wall formed between two supporting holes is equal to
or higher than the bent part.

The flat vibration motor according to claim 10, wherein the supporting holes are
separated by an inner wall for supporting the terminals.

A flat vibration motor comprising:

a rotor portion for generating vibrating force when rotating;

a stator portion coupled with the rotor portion for allowing the rotor portion to
rotate, wherein the stator portion transmits electricity to the rotor portion;

a fixing mount extended from a side of a lower case of the stator portion for
supporting a part of a circuit board thereon;

a terminal including a joining portion coupled to the circuit board, a contacting
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portion contacted with an external terminal, and an elastic portion formed
between the contacting portion and the joining portion for providing elasticity;
and

a base portion coupled with the fixing mount and the stator portion, and
supporting the terminal, wherein the base portion includes a stepped space for
inserting at least a part of the joining portion therein, and the joining portion is
soldered to the circuit board after the part thereof is inserted into the stepped
space.

The flat vibration motor according to claim 15, wherein the fixing mount
includes at least one fixing arm formed on either side thereof, and the base
portion includes at least one fixing groove having fixing ledge formed on either
side thereof for coupling with the fixing arm, to mechanically couple the base
portion with the fixing mount.

The flat vibration motor according to claim 15, wherein the joining portion has
extended ends, and one of the extended ends is inserted into the stepped space
and coupled with the stepped space.

The flat vibration motor according to claim 15, wherein the elastic portion has at
least one bent with horizontal part, the horizontal part having sides extended
outward, and

the stepped space is formed in a middle part of the base portion for coupling with
the horizontal part.

The flat vibration motor according to claim 15, wherein the joining portion
includes an outwardly-exposed part thereof that is soldered and electrically
coupled to the circuit board.

The flat vibration motor according to claim 15, wherein the stepped space
includes a concavo-convex structure on inner surface thereof, and the terminal
includes a corresponding concavo-convex structure for pairing with the concavo-

convex structure of the stepped space.



1/6

WO 2006/083128 PCT/KR2006/000394

(Related Art)

[Fig. 2]




2/6

WO 2006/083128 PCT/KR2006/000394

140130 120 '
210 = |
e D=l =l
|y o0

220




3/6

WO 2006/083128 PCT/KR2006/000394

[Fig. 9]

[Fig. 6]




4/6

WO 2006/083128 PCT/KR2006/000394

[Fig. 7]

224 260
[Fig. 8]




5/6

WO 2006/083128 PCT/KR2006/000394




WO 2006/083128

=
\ \
420"
340
-
[ ~
( 1)
/ N
|
\ >
‘ 7 p
" | 7
\ \
I \
\\\‘ / /\,

6/6

[Fig. 11]

[Fig. 12]

PCT/KR2006/000394



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2006/000394

A. CLASSIFICATION OF SUBJECT MATTER

HO2K 5/22(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC 8 HO2K 33/00 - 35/06

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
KR, JPIPC as above

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)
KIPONET (( vibration motor) <in> TL)<and>(( case) <in> AB)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 6600245 B1(Samsung Electro-Mechanics Co.,Ltd.) 29 JULY 2003 1-20
See column 4, line 18 - column 6, line 62;
figures 5, 6,7, 10;

claims 1-3,5

A US 2004/0227418 A1(Joo Hyoung Kim) 18 NOVEMBER 2004 1-20
See paragragh 6 - 19;
figures 1, 2

A US 2003/0025405 A1((Samsung Electro-Mechanics Co.,L.td.) 6 FEBRUARY 2003 1-20
See the abstract;
figures 4, 5

|:| Further documents are listed in the continuation of Box C. |X| See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E"  earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
17 MAY 2006 (17.05.2006) 18 MAY 2006 (18.05.20006)
Name and mailing address of the ISA/KR Authorized officer i
Korean Intellectual Property Office //
920 Dunsan-dong, Seo-gu, Daejeon 302-701, PARK, Bong Ser /
‘ Republic of Korea %\ﬁ
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5585 e

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/KR2006/000394

Patent document Publication Patent family Publication

cited in search report date member(s) date

US06600245 29.07.2003 CN1447494A 08.10.2003
DE10226589A1 09.10.2003
DE 1022658984 05.02.2004
FR2837653A1 26.09.2003
JP15275683 30.09.2003
JP2003275683A2 30.09.2003
JP3659934B2 15.06.2005
KR1020030075982 26.09.2003
KR2003075982A 26.09.2003
US481263S1 28.10.2003
US66002458 1 29.07.2003
US6600245BA 29.07.2003
USD0481263 28.10.2003

US2004227418A1 18.11.2004 NONE

US2003025405A1 06.02.2003 CN1224154C 19.10.2005
CN1332511 23.01.2002
CN1332511A 23.01.2002
CN1529399A 15.09.2004
DE10115437A1 10.01.2002
F120010669A 27.12.2001
F120050737A 08.07.2005
FR2810811A1 28.12.2001
FR2810811B1 14.01.2005
FR2810811A1 28.12.2001
JP14028570 29.01.2002
JP17192391 14.07.2005
JP2002028570A2 29.01,2002
JP2005192391A2 14.07.2005
JP3675728B2 27.07.2005
KR1020020001108 09.01.2002
KR2002001108A 09.01.2002
US06534886 18.03.2003
Usoe621188 16.09.2003
US20020047370A1 25.04.2002
US2002047370A1 25.04.,2002
US2002047370AA 25.04.2002
US20030025405A 1 06.02.2003
US2003025405AA 06.02.2003
US653488688 18.03.2003
US662118888 16.09.2003

Form PCT/ISA/210 (patent family annex) (April 2005)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

