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Description

Title of Invention: MOBILE PHONE CHARGER WITH STER-

[1]

[2]

[3]

[4]

[5]

ILIZATION ULTRAVIOLET LED
Technical Field

The present invention relates to a mobile phone charger, and more particularly, to a
mobile phone charger with a sterilization ultraviolet (UV) LED.
Background Art

Recently, a portable terminal such as a mobile phone has been common to such an
extent that almost everyone ranging from adults to teenagers carries a portable
terminal. Furthermore, the portable terminal is becoming a necessity of modern life.
Although such a portable terminal offers great convenience to modern life, various
bacteria existing on the portable terminal may have a bad effect on a user's body
because the portable terminal is carried at all times. In particular, most of portable
terminals which are recently used include a touch screen operated through a touch of a
user's finger. Thus, when a screen area of a portable terminal is insanitary, a user
becomes highly likely to be infected with harmful bacteria. Recently, a sterilization
device has been proposed, which is capable of sterilizing a mobile phone during a
charging operation.

The conventional sterilization device includes a sterilization unit using a UV lamp,
and is configured to charge only a battery of the mobile phone or charge the mobile
phone using an adapter. In the conventional sterilization device, however, the UV lamp
occupies a large space to thereby make it difficult to design a product. Thus, the con-
ventional sterilization device has a limit to miniaturization and ultra-miniaturization.
Furthermore, the conventional sterilization device cannot perform sterilization at the
same time while the portable terminal is charged. When the UV lamp is broken by an
external impact, mercury or the like leaking from the UV lamp may cause envi-
ronmental pollution, and have a fatal influence on user's health. Furthermore, due to
the characteristic of the UV lamp, the UV lamp cannot intensively sterilize a specific

portion of the portable terminal. Thus, the sterilization efficiency inevitably decreases.
Disclosure of Invention
Technical Problem

Embodiments of the present invention are directed to a mobile phone charger with a
sterilization UV LED, which is capable of performing a sterilization operation while
charging a mobile phone.
Solution to Problem

In one embodiment, a mobile phone charger with a sterilization UV LED may
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include: a charger case having a space formed therein and including a mobile phone
stand formed at the front surface thereof; and one or more first UV LEDs installed at
one side of the space of the charger case.

The mobile phone stand may include: a mounting groove formed at the front surface
of the charger case so as to communicate with the space; an edge surface formed along
the edge of the mounting groove so as to support the edge of the mobile phone; and a
bump protruding from the bottom of the charger case so as to support the bottom of the
mobile phone.

At this time, the first UV LEDs may be mounted in the mounting groove.

In another embodiment, a mobile phone charger with a sterilization UV LED may
include: a charger case having a first insertion groove for inserting a mobile phone and
a second insertion groove for inserting a battery wherein the first insertion groove and
the second insertion groove are formed separately from each other; and one or more
second UV LEDs provided in the charger case so as to sterilize the mobile phone and
the battery.

The mobile phone charger may further include a speaker case installed at one side of
the charger case and having a speaker installed therein.

The mobile phone charger may further include: a speaker grill provided on the
surface of the speaker case so as to protect the speaker; and one or more third UV
LEDs installed in the speaker case.

The speaker grill may be coated with photocatalyst for air cleaning.

The photocatalyst for air cleaning may include TiO..

The mobile phone charger may further include an operation sensor provided at one
side of the charger case so as to stop the operation of the first UV LEDs or the second
UV LEDs.

In another embodiment, a mobile phone charger with a sterilization UV LED may
include: a charger body performing a charging operation on a mobile phone mounted
on one surface; a handle folded from one side of the charger body to the top of the
charger body; and a sterilization UV LED attached to the inner surface of the handle.

The sterilization UV LED may include a plurality of UV LEDs.

Power may be supplied to the sterilization UV LED as soon as the handle is lifted.

The mobile phone charger may further include a switch to manually supply power to
the sterilization UV LED.

The mobile phone charger may further include a reflecting plate interlocked with the
handle, disposed at one side of the mobile phone when the handle is lifted, and re-
flecting UV light emitted from the sterilization UV LED toward the mobile phone,

thereby increasing sterilization efficiency.
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Advantageous Effects of Invention

In accordance with the embodiment of the present invention, the mobile phone
charger with a sterilization UV LED may sterilize a mobile phone through UV LEDs
while charging the mobile phone, thereby protecting a user's health. At this time, only
the sterilization operation may be performed without charging the mobile phone. Fur-
thermore, the mobile phone charger may prevent the environmental pollution caused
by the conventional sterilization UV lamp, thereby protecting a user's health. Fur-
thermore, the mobile phone charger may intensively sterilize a portion which needs to
be sterilized may be intensively sterilized, using the UV LEDs, and the compact con-
figuration of the mobile phone charger may improve the degree of freedom of design
for a product.

Brief Description of Drawings

The accompanying drawings, together with the specification, illustrate some
exemplary embodiments of the present invention, and, together with the description,
serve to explain principles and aspects of the present invention.

FIG. 1 is a perspective view of a mobile phone charger with a sterilization UV LED
in accordance with an embodiment of the present invention.

FIG. 2 is a cross-sectional view of the mobile phone charger with a sterilization UV
LED in accordance with the embodiment of the present invention.

FIGS. 3 and 4 are perspective views of a mobile phone charger with a sterilization
UV LED in accordance with another embodiment of the present invention.

FIG. 5 is a diagram illustrating a state in which the mobile phone charger with a ster-
ilization UV LED in accordance with the embodiment of the present invention is used.

FIG. 6 is a plan view illustrating a state in which a handle of a mobile phone charger
with a sterilization UV LED in accordance with another embodiment of the present
invention is folded.

FIG. 7 is a plan view illustrating a state in which the handle of the mobile phone
charger with a sterilization UV LED in accordance with the embodiment of the present
invention is lifted.

FIG. 8 is a cross-sectional view illustrating an example of a cross-sectional structure
taken along line I-I' of FIG. 7.

FIG. 9 is a cross-sectional view illustrating another example of the cross-sectional
structure taken along line I-I' of FIG. 7.

Best Mode for Carrying out the Invention

Embodiments of the invention will hereinafter be described in detail with reference

to the accompanying drawings. It should be noted that the drawings are not to precise

scale and may be exaggerated in thickness of lines or sizes of components for de-
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scriptive convenience and clarity only. Furthermore, the terms as used herein are
defined by taking functions of the invention into account and can be changed
according to the custom or intention of users or operators. Therefore, definition of the
terms should be made according to the overall disclosures set forth herein.

FIG. 1 is a perspective view of a mobile phone charger with a sterilization UV LED
in accordance with an embodiment of the present invention. FIG. 2 is a cross-sectional
view of the mobile phone charger with a sterilization UV LED in accordance with the
embodiment of the present invention. As illustrated in FIGS. 1 and 2, the mobile phone
charger with a sterilization UV LED in accordance with the embodiment of the present
invention (hereafter, referred to as the charger) may include a charger case 100 and a
light emitting unit 130. The charger case 100 may have a space 110 formed therein and
include a mobile phone stand 120 formed on the front surface thereof, and the light
emitting unit 130 may be installed at one side of the space 110 of the charger case 110
and include one or more first UV LEDs. The mobile phone stand 120 may include a
mounting groove 121, an edge surface 122, and a bump 123. The mounting groove 121
may be formed at the front surface of the charger case 100 so as to communicate with
the space 110, the edge surface 122 may be formed along the edge of the mounting
groove 121 so as to support the edge of the mobile phone 10, and the bump 123 may
protrude from the bottom of the charger case 100 so as to support the bottom of the
mobile phone 10. At this time, the mobile phone stand 20 may further include a
transparent window provided at the front surface of the mounting groove 121. Fur-
thermore, the front surface of the charger case 100 may be inclined in such a manner
that the mobile phone 10 is placed to lean against the front surface, and the rear surface
of the charger case 100 may be formed to be rounded. Furthermore, the light emitting
unit 130 may include one or more first UV LEDs, and may be formed in such a manner
that a plurality of UV LED chips 132 are mounted on a substrate 131. At this time, the
first UV LED may include a top view or side view-type UV LED.

The light emitting unit 130 may be installed in the mounting groove 121 of the
charger case 100, and the first UV LED may emit light at a wavelength of 200 to
400nm for sterilization. Thus, the surface of the mobile phone 10 placed on the mobile
phone stand 120 (for example, a display screen) may be sterilized through the first UV
LEDs. If necessary, the first UV LEDs may be concentrated at an area of the mounting
groove 121, which faces a specific portion of the mobile phone 10 when the mobile
phone 10 is placed on the mobile phone stand 120, thereby intensively sterilizing the
specific portion of the mobile phone 10. At this time, the mobile phone 10 placed on
the mobile phone stand 120 may be selectively charged or sterilized, or may be
charged and sterilized at the same time. The sterilization function may be performed

only for a predetermined time. Furthermore, an operation sensor (not illustrated) may
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be provided at one side of the charger case 100. In this case, when the operation sensor
senses an action around the charger, the operation of the light emitting unit 130 may be
stopped to secure user's safety. At this time, when the first UV LEDs are exposed to
the outside, the circuit may be forcibly shorted to completely stop the operation of the
light emitting unit 130, or coupled to automatically operate the light emitting unit 130.
Furthermore, in order to increase the sterilization effect, a reflecting cover (not il-
lustrated) may be provided at one side of the light emitting unit 130 so as to cover the
mobile phone 10. The reflecting cover may be formed of a material having high re-
flectivity.

FIGS. 3 and 4 are perspective views of a mobile phone charger with a sterilization
UV LED in accordance with another embodiment of the present invention. The charger
in accordance with the present embodiment has substantially the same function as the
embodiment described with reference to FIGS. 1 and 2, but is different from the em-
bodiment described with reference to FIGS. 1 and 2 in that a mobile phone 10 and a
battery 20 are slid and mounted in a charger case 200. Thus, the detailed descriptions
of the same functions and components as the above-described embodiment are omitted
herein.

The charger in accordance with the present embodiment may include the charger
case 200 and a light emitting unit (not illustrated). The charger case 200 may have a
first insertion groove 210 for inserting the mobile phone 10 and a second insertion
groove 220 for inserting the battery 20. The first insertion groove 210 and the second
insertion groove 220 may be formed separately from each other. The light emitting unit
may include one or more second UV LEDs provided in the charger case 200 so as to
sterilize the mobile phone 10 and the battery 20. At this time, the charger case 200 may
have a flat bottom surface so as to be laid down, and the top surface of the charger case
200 may be convexly curved. Furthermore, the mobile phone 10 and the battery 20
may be sterilized and charged at the same time, or any one of the mobile phone 10 and
the battery 20 may be selectively sterilized or charged. Like the above-described em-
bodiment, the charger may further include a circuit or operation sensor for turning off
the light emitting unit in a predetermined time or controlling the operation of the light
emitting unit.

FIG. 5 is a diagram illustrating a state in which the mobile phone charger with a ster-
ilization UV LED in accordance with the embodiment of the present invention is used.
As illustrated in FIG. 5, the charger in accordance with the embodiment of the present
invention may further include a speaker. Such a configuration may be applied to the
embodiment illustrated in FIGS. 3 and 4. At this time, a user may listen to the sound of
music or video stored in the mobile phone 10 through the speaker, and the speaker may

be installed in a pair of speaker cases 300 installed at one side or both sides of the
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charger case 100. The speaker cases 300 may have a similar shape to the charger case
100 illustrated in FIG. 2. That is, the speaker cases 300 may have an inclined surface
formed at the front surface thereof and a rounded surface formed at the rear surface
thereof. At this time, the speaker cases 300 may include a speaker grill 310 formed on
the front surface thereof and a light emitting unit (not illustrated) installed therein. The
speaker grill 310 may serve to prevent the permeation of foreign matters or moisture
and protect a diaphragm of the speaker, and the light emitting unit may include one or
more third UV LEDs. At this time, the light emitting unit may include a plurality of top
view or side view-type UV LEDs mounted on a substrate, like the above-described em-
bodiment. The surface of the speaker case 300, or desirably, the speaker grill 310 may
be coated with photocatalyst for air cleaning. More desirably, the surface of the
speaker case 300 may be coated with TiO, for an air cleaning function of removing en-
vironmental hormone using UV light emitted from the light emitting unit.

As such, when the speaker cases 300 having an air cleaning function are installed at
both sides of the charger case 100 or 200 in accordance with the above-described em-
bodiment, a user may listen to the sound of music or video while performing the
charging and/or sterilization operation. At this time, the air cleaning operation may
also be performed at the same time.

FIG. 6 is a plan view illustrating a state in which a handle of a mobile phone charger
with a sterilization UV LED in accordance with another embodiment of the present
invention is folded. FIG. 7 is a plan view illustrating a state in which the handle of the
mobile phone charger with a sterilization UV LED in accordance with the embodiment
of the present invention is lifted. Referring to FIGS. 6 and 7, the charger 400 in ac-
cordance with the embodiment of the present invention may include a charger body
410 which charges a mobile phone 420 when the mobile phone 420 is mounted
thereon. The power supply from the charger body 410 may be performed in a wired or
wireless manner. The charger body 410 may include a foldable handle 430 attached
thereon. As illustrated in FIG. 6, the handle 430 may be positioned at one side of the
charger body 410 in a state where it is folded. Furthermore, as illustrated in FIG. 7, the
handle 430 may be positioned at the center of the charger body 410 in a state where it
is lifted. The handle 430 may include a plurality of sterilization UV LEDs 440 attached
on an inner surface thereof. Thus, when the handle 430 is lifted to the center of the
charger body 410, the plurality of sterilization UV LEDs 440 may be disposed to face
the surface of the mobile phone 420. Then, UV light emitted from the sterilization UV
LEDs 440 may be transmitted to the surface of the mobile phone 420. In an example,
the sterilization UV LEDs 440 may be configured in a module type.

Although not illustrated, a charging circuit may be disposed in the charger body 410

so as to perform a charging operation on the mobile phone 420. The charging circuit
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may be connected to the sterilization UV LEDs 440 attached on the handle 430. The
connection between the charging circuit and the sterilization UV LEDs 440 may be
performed through a switch on/off operation which is automatically performed
according to a predetermined condition. For example, as illustrated in FIG. 6, the
charging circuit may be switched off in a state where the handle 430 is folded at the
side of the charger body 410. In this case, no power is supplied to the sterilization UV
LEDs 440 attached to the handle 430, and the sterilization UV LEDs 440 may maintain
an off-state. On the other hand, as illustrated in FIG. 7, when the handle 430 is lifted
over the charger body 410, the charging circuit may be switched on. In this case, power
is supplied to the sterilization UV LEDs 440 attached to the handle 430, and the ster-
ilization UV LEDs 440 may be switched on to perform a sterilization operation using
UV light. The charging circuit connected to the sterilization UV LEDs 440 may be
switched on as soon as the handle 430 starts to be lifted. In this case, even while the
handle 430 is lifted, a sterilization operation may be performed. In another example,
power may be manually supplied to the sterilization UV LEDs 440. In this case, the
charger may further a separate switch to turn on/off the power supply to the ster-
ilization UV LEDs 440.

FIG. 8 is a cross-sectional view illustrating an example of a cross-sectional structure
taken along line I-I' of FIG. 7. Referring to FIGS. 7 and 8, a charging target, for
example, the mobile phone 420 may be mounted on the charger body 410. In this state,
when the handle 430 is lifted over the charger body 410, power may be automatically
supplied to the sterilization UV LEDs 440 attached to the handle 430, and the ster-
ilization UV LEDs 440 attached to the handle 430 lifted over the charger body 410
may emit UV light. The emitted UV light may be transmitted to the space 450 between
the mobile phone 420 and the handle 430, and then sterilize the mobile phone 420.

FIG. 9 is a cross-sectional view illustrating another example of the cross-sectional
structure taken along line I-I' of FIG. 7. Referring to FIGS. 9 and 7, a charging target,
for example, the mobile phone 420 may be mounted on the charger body 410. In this
example, the handle 430 may be attached to a reflecting plate 500. When the handle
430 is lifted over the charger body 410, the reflecting plate 500 may be moved with the
handle 430 and disposed at a side of the mobile phone 420. As the handle 430 is lifted
over the charger body 410, power may be automatically supplied to the sterilization
UV LEDs 440 attached to the handle 430. As power is supplied to the sterilization UV
LEDs 440, the sterilization UV LEDs 440 attached to the handle 430 lifted over the
charger body 410 may emit UV light. The emitted UV light may be transmitted to the
space 450 between the mobile phone 420 and the handle 430, and then sterilize the
mobile phone 420. At this time, the reflecting plate 500 may reflect UV light
transmitted toward the side of the mobile phone 420 such that the UV light faces the
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mobile phone 420, thereby improving the sterilization efficiency of the UV light.
Although some embodiments have been provided to illustrate the invention in con-
junction with the drawings, it will be apparent to those skilled in the art that the em-
bodiments are given by way of illustration only, and that various modifications and
equivalent embodiments can be made without departing from the spirit and scope of

the invention. The scope of the invention should be limited only by the accompanying

claims.
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Claims

A mobile phone charger with a sterilization UV LED, comprising:

a charger case having a space formed therein and including a mobile
phone stand formed at the front surface thereof; and

one or more first UV LEDs installed at one side of the space of the
charger case.

The mobile phone charger of claim 1, wherein the mobile phone stand
comprises:

a mounting groove formed at the front surface of the charger case so as
to communicate with the space;

an edge surface formed along the edge of the mounting groove so as to
support the edge of the mobile phone; and

a bump protruding from the bottom of the charger case so as to support
the bottom of the mobile phone.

The mobile phone charger of claim 2, wherein the first UV LEDs are
mounted in the mounting groove.

A mobile phone charger with a sterilization UV LED, comprising:

a charger case having a first insertion groove for inserting a mobile
phone and a second insertion groove for inserting a battery wherein the
first insertion groove and the second insertion groove are formed
separately from each other; and

one or more second UV LEDs provided in the charger case so as to
sterilize the mobile phone and the battery.

The mobile phone charger of claim 1 or 4, further comprising a speaker
case installed at one side of the charger case and having a speaker
installed therein.

The mobile phone charger of claim 5, further comprising:

a speaker grill provided on the surface of the speaker case so as to
protect the speaker; and

one or more third UV LEDs installed in the speaker case.

The mobile phone charger of claim 6, wherein the speaker grill is
coated with photocatalyst for air cleaning.

The mobile phone charger of claim 7, wherein the photocatalyst for air
cleaning comprises TiO.,.

The mobile phone charger of claim 1 or 4, further comprising an
operation sensor provided at one side of the charger case so as to stop
the operation of the first UV LEDs or the second UV LEDs.
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[Claim 10] A mobile phone charger with a sterilization UV LED, comprising:
a charger body performing a charging operation on a mobile phone
mounted on one surface;

a handle folded from one side of the charger body to the top of the
charger body; and
a sterilization UV LED attached to the inner surface of the handle.

[Claim 11] The mobile phone charger of claim 10, wherein the sterilization UV
LED comprises a plurality of UV LEDs.

[Claim 12] The mobile phone charger of claim 10, wherein power is supplied to
the sterilization UV LED as soon as the handle is lifted.

[Claim 13] The mobile phone charger of claim 10, further comprising a switch to

manually supply power to the sterilization UV LED.

[Claim 14] The mobile phone charger of claim 10, further comprising a reflecting
plate interlocked with the handle, disposed at one side of the mobile
phone when the handle is lifted, and reflecting UV light emitted from
the sterilization UV LED toward the mobile phone, thereby increasing

sterilization efficiency.
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