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(57) Abstract: Sterilization apparatuses are provided. The
sterilization apparatus includes a case having a sidewall sur-
face and a top surface, a plurality of ultraviolet light emitting
diodes (UV LEDs) disposed on an outer surtace of the case to
generate UV rays, and a prop on which the case is mounted.
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Description
Title of Invention: STERILIZATION APPARATUSES USING UL-

TRAVIOLET LIGHT EMITTING DIODES
Technical Field

[1] The present disclosure herein relates to sterilization apparatuses and, more par-
ticularly, to sterilization apparatuses using ultraviolet light emitting diodes (UV LEDs).
Background Art

[2] Ultraviolet (UV) rays have different properties according to wavelengths thereof. Ac-
cordingly, the UV rays have been used in sterilization apparatuses utilizing their own
properties which are different according to the wavelengths thereof. The sterilization
apparatuses using the UV rays may include mercury lamps. Lights emitted from the
mercury lamps may generate an ozone (O3) gas, and the ozone gas may act as a
sterilizer.

[3] In general, the sterilization apparatuses using UV LEDs may correspond to stationary
sterilization apparatuses in which the mercury lamps are fixed. For example, the
mercury lamps may be fixed in refrigerators to sterilize food and water. In such a case,
since the mercury lamps are fixed to specific positions, there may be limitations in
sterilizing all spaces in the refrigerators. Moreover, the mercury lamps contain a

mercury material to cause environmental contamination as the time elapses.
Disclosure of Invention
Technical Problem

(4] Embodiments of the present disclosure provide sterilization apparatuses that are
movable to freely sterilize using UV LEDs without any spatial limitations.
Solution to Problem

[5] In one embodiment, a sterilization apparatus includes a case configured to have a
sidewall surface and a top surface, a plurality of ultraviolet light emitting diodes (UV
LEDs) disposed on an outer surface of the case to generate UV rays, and a prop on
which the case is mounted.

[6] In some embodiments, the case may have a cylindrical shape with a horizontal
sectional view of a circular shape or a pillar shape with a horizontal sectional view of a
rectangular shape.

[7] In some embodiments, the plurality of UV LEDs may be disposed on at least one
surface of the case and may emit UV rays having a wave length of about 250
nanometers to about 280 nanometers.

[8] In some embodiments, the sterilization apparatus may further include an adsorption

plate or a magnetic plate attached to a bottom surface of the prop. The adsorption plate
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may include a rubber material.

In some embodiments, the prop may include a power button for turning on or off the
sterilization apparatus, an illumination sensor disposed at one side of the power button
to sense brightness of light, and a timer for controlling a time that the UV rays are
emitted from the UV LEDs.

In some embodiments, the sterilization apparatus may further include a supporter
attached to a bottom surface of the case to connect the case to the prop. The supporter
may support the case and may be rotatable together with the case. The supporter may
be rotatable within a range of 10 degrees to 360 degrees.

In some embodiments, the sterilization apparatus may further include a plurality of
reflection hats surrounding respective ones of the UV LEDs.

In some embodiments, a diameter of each of the reflection hats may increase toward
a direction that the UV rays emitted from each of the UV LEDs travel.

In some embodiments, the case may have a plurality of sidewalls and the case may
further include reflection plates outwardly extending from edges of the plurality of
sidewalls.

In some embodiments, the reflection plates may extend from edges that the plurality
of sidewalls of the case contact each other or from all edges of the plurality of
sidewalls of the case.

In some embodiments, each of the reflection plates may further include an uneven
surface causing an irregular reflection of the UV rays.

According to further embodiments, a sterilization apparatus includes a case having a
bellows-type structure including first reflection plates and second reflection plates
which are alternately stacked. The first reflection plates have a negative sloped profile
and the second reflection plates have a positive sloped profile. A plurality of first ul-
traviolet light emitting diodes (UV LEDs) are disposed on the first reflection plates and
a plurality of second UV LEDs are disposed on the second reflection plates. The
plurality of first UV LEDs and the plurality of second UV LEDs emit UV rays. The
case is mounted on a prop.

In some embodiments, the plurality of first and second UV LEDs on the first and
second reflection plates adjacent to each other may be disposed to face each other.

In some embodiments, each of the first and second reflection plates may have an
uneven surface causing an irregular reflection of the UV rays.

According to further embodiments, a sterilization apparatus includes a lamp body
including a screw-shaped plug having a connection terminal. An ultraviolet light
emitting diode (UV LED) illumination portion is combined with the lamp body. The
UV LED illumination portion includes a case and a plurality of UV LEDs disposed on

a surface of the case. An optical lens portion is combined with the lamp body to cover
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the UV LED illumination portion.
In some embodiments, the lamp body may have a reflection hat shape, and the case

may include a cylinder-shaped sidewall and a lower end portion attached to a lower
end of the cylinder-shaped sidewall.

According to further embodiments, a sterilization apparatus includes a case and a
plurality of ultraviolet light emitting diodes (UV LEDs). The case has a front surface,
sidewall surfaces and a top surface. The case includes a plurality of openings disposed
at the front surface, the sidewall surfaces and the top surface. The plurality of UV
LEDs are disposed in the case and are exposed by the plurality of openings of the case.

According to further embodiments, a sterilization apparatus includes a case, a
plurality of openings, and a plurality of ultraviolet light emitting diodes (UV LEDs).
The case has a top surface and a bottom surface. The top surface includes a flat top
surface and a pair of top mesa sidewall surfaces extending from both edges of the flat
top surface to have downwardly inclined profiles, and the bottom surface includes a
flat bottom surface and a pair of bottom mesa sidewall surfaces extending from both
edges of the flat bottom surface to have upwardly inclined profiles. The plurality of
openings are disposed at a front surface and sidewall surfaces of the case. The plurality
of UV LEDs are disposed in the case and are exposed by the plurality of openings of
the case.

Advantageous Effects of Invention

According to the present disclosure, sterilization apparatuses using UV LEDs are not
fixed to specific places but movable to freely sterilize without any spatial limitations.

For example, the sterilization apparatuses according to the embodiments may be

rotatable to perform sterilization processes even in blind spots or dead zones.

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.

FIGS. 1 and 2 illustrate a perspective view and a front view of a sterilization
apparatus according to some embodiments of the present disclosure, respectively.

FIG. 3 illustrates a front view of a sterilization apparatus according to some em-
bodiments of the present disclosure.

FIGS. 4 and 5 illustrate perspective views of sterilization apparatuses according to
some embodiments of the present disclosure.

FIGS. 6A and 6B illustrate a reflection plate portion of the sterilization apparatuses
shown in FIGS. 4 and 5.

FIG. 7 illustrates a front view of a sterilization apparatus according to some em-
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bodiments of the present disclosure.
FIG. 8 illustrates an example of a reflection plate of the sterilization apparatus shown

in FIG. 7.

FIG. 9 illustrates a sterilization apparatus according to some embodiments of the
present disclosure.

FIGS. 10A and 10B illustrate a sterilization apparatus according to some em-
bodiments of the present disclosure.

FIGS. 11 and 12 illustrate a sterilization apparatus according to some embodiments
of the present disclosure.

FIGS. 13 and 14 illustrate sterilization apparatuses according to some embodiments
of the present disclosure.

FIGS. 15A and 15B illustrate sterilization apparatuses according to some em-
bodiments of the present disclosure.

FIG. 16 illustrates a sterilization apparatus according to some embodiments of the
present disclosure.

FIG. 17 illustrates a plurality of sterilization apparatuses combined with each other
according to some embodiments of the present disclosure.

FIG. 18A illustrates a plurality of sterilization apparatuses combined with each other
according to a modified embodiment of the present disclosure.

FIG. 18B illustrates a plurality of sterilization apparatuses combined with each other
according to another modified embodiment of the present disclosure.

Mode for the Invention

Korean Patent Application Nos. 10-2013-0089163 and 10-2013-0106338, filed on
July 26, 2013 and September 4, 2013, respectively, are incorporated herein by
reference in their entirety.

Exemplary embodiments of the present disclosure will be described more fully
hereinafter with reference to the accompanying drawings. In the drawings, the sizes
and the shapes of elements (e.g., layers and regions) are exaggerated for clarity. It will
be understood that when an element is referred to as being on, above, below, or under
another element, it can be directly on, above, below, or under the other element, re-
spectively, or intervening elements may also be present.

Like reference numerals refer to like elements throughout the specification and the
drawings. As used herein, the singular terms "a," "an" and "the" are intended to include

the plural forms as well, unless the context clearly indicates otherwise. It will be

"o "o "o

further understood that the terms "comprise,” "comprising," "includes," "including,"
"have", "having" and variants thereof specify the presence of stated features, integers,

steps, operations, elements, and/or components, but do not preclude the presence and/
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or addition of one or more other features, integers, steps, operations, elements,
components, and/or groups thereof.

FIG. 1 is a perspective view illustrating a sterilization apparatus 100 according to
some embodiments of the present disclosure, and FIG. 2 is a front view of the ster-
ilization apparatus 100 shown in FIG. 1.

Referring to FIGS. 1 and 2, the sterilization apparatus 100 may include a case 110
defining an external appearance of the sterilization apparatus 100, a plurality of ul-
traviolet light emitting diodes (UV LEDs) 115 attached to and arrayed on an outside
surface of the case 110, a prop 125 on which the case 110 is mounted, and a supporter
120 for connecting the case 110 to the prop 125 and for supporting the case 110.

Although FIG. 1 illustrates an example in which the case 110 of the sterilization
apparatus 100 has a cylindrical shape with a horizontal sectional view of a circular
shape, the inventive concept is not limited thereto. For example, in some embodiments,
the case 110 may have a horizontal sectional view of a rectangular shape. As described
above, the UV LEDs 115 may be disposed on the outside surface of the case 110. The
UV LEDs 115 may be arrayed in at least one column on the outside surface of the case
110. In some embodiments, the UV LEDs 115 may be arrayed in two or more vertical
column lines on the outside surface of the case 110. The UV LEDs 115 may emit UV
rays having a wavelength of about 200 nanometers to about 400 nanometers. For
example, the UV LEDs 115 may emit UV rays having a wavelength of about 250
nanometers to about 280 nanometers.

The case 110 may be mounted on and fixed to the prop 125. The sterilization
apparatus 100 may further include an adsorption plate 145 which is attached to a
bottom surface of the prop 125 opposite to the case 110 to fix the sterilization
apparatus 100 to a certain place. The adsorption plate 145 may include a rubber
material. Although not shown in the drawings, the sterilization apparatus 100 may be
fixed to a certain place using a magnetic force.

The prop 125 may include a power button 130. The power button 130 is a button for
electrically turning on or off the sterilization apparatus 100. The prop 125 may further
include an illumination sensor 135 which is disposed at one side of the power button
130. The illumination sensor 135 may sense brightness of light to control an on-off
operation of the UV LEDs 115. For example, the illumination sensor 135 may sense
brightness of light in shoes, sinks such as kitchen furniture, or clothes closets to
prevent users from being exposed to UV rays.

In addition, the prop 125 may further include a timer 140 which is disposed at the
other side of the power button 130. The timer 140 may control an on-off operation of
the UV LEDs 115 to adjust time that UV rays generated from the UV LEDs 115 are ir-

radiated. The sterilization apparatus 100 may be configured to receive electric power
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through a plug 150 for home appliances, a universal serial bus (USB) cable 160, or a
cigar jack 170 used in automobiles. Moreover, the sterilization apparatus 100 may be
configured to receive the electric power from a rechargeable battery (not shown). Ac-
cordingly, the sterilization apparatus 100 may be used in houses as well as au-
tomobiles. In addition, if the sterilization apparatus 100 is configured to receive the
electric power from a rechargeable battery, the sterilization apparatus 100 may be used
as a portable sterilization apparatus to perform a sterilizing action without limitation of
places.

The case 110 may be connected to the prop 125 through the supporter 120 attached
and fixed to a bottom surface of the case 110. The supporter 120 may have a pillar
shape to support the case 110. The supporter 120 may be configured to rotate. For
example, the supporter 120 may rotate together with the case 110 within a range of 10
degrees to 360 degrees. If the supporter 120 rotates 360 degrees, the case 110 may also
rotate 360 degrees. In such a case, the UV rays generated from the UV LEDs 115 may
be irradiated in all directions. If the supporter 120 does not rotate, the UV rays
generated from the UV LEDs 115 may be irradiated only in specific directions to
create dead zones in which a sterilization action is insufficiently occurred. However,
the supporter 120 fixed to the case 110 may be configured to rotate, as described
above. Thus, the sterilization apparatus 100 according to the embodiment may suf-
ficiently perform a sterilization action without any dead zones in a limited space. The
sterilization apparatus 100 may further include a link 180 disposed on a top portion
thereof. Accordingly, the sterilization apparatus 100 may be suspended in a space
defined by clothes closets or shoe racks using the link 180, thereby sterilizing an inside
space of the clothes closets or the shoe racks. UV LEDs of the present disclosure are
not fixed to specific places such as an inside wall of a refrigerator or an inside wall of a
closet but movable to freely sterilize without any spatial limitations.

FIG. 3 illustrates a front view of a sterilization apparatus 200 according to some em-
bodiments of the present disclosure.

Referring to FIG. 3, the sterilization apparatus 200 may include a case 210 defining
an external appearance of the sterilization apparatus 200, a plurality of UV LEDs 215
arrayed on an outside surface of the case 210, a prop 225 on which the case 210 is
mounted, and a supporter 220 for connecting the case 210 to the prop 225 and for
supporting the case 210.

The case 210 of the sterilization apparatus 200 may have a cylindrical shape with a
horizontal sectional view of a circular shape, but not limited thereto. For example, in
some embodiments, the case 210 may have a horizontal sectional view of a rectangular
shape. The UV LEDs 215 may be arrayed in at least one column on the outside surface

of the case 210. In some embodiments, the UV LEDs 215 may be arrayed in two or
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more vertical column lines on the outside surface of the case 210. The UV LEDs 215
may emit UV rays having a wavelength of about 200 nanometers to about 400
nanometers. For example, the UV LEDs 215 may emit UV rays having a wavelength
of about 250 nanometers to about 280 nanometers.

The sterilization apparatus 200 may further include a plurality of reflection hats 240.
The reflection hats 240 may be disposed to surround respective ones of the UV LEDs
215, and each of the UV LEDs 215 may have a funnel shape. That is, a diameter of
each of the reflection hats 240 may increase toward a direction that UV rays generated
from each UV LED 215 travel. The reflection hats 240 may be formed of a material
which is capable of reflecting the UV rays. For example, the reflection hats 240 may
be formed to include an aluminum material. Because each the reflection hats 240
having funnel shapes is disposed to surround each UV LED 215, the UV rays emitted
from each UV LED 215 may travel in a specific direction. Thus, each of the reflection
hats 240 may concentrate the UV rays emitted from each UV LED 215 on a specific
area to increase the intensity of the UV rays. As a result, the reflection hats 240 may
improve a sterilization effect of the sterilization apparatus 200. Each of the reflection
hats 240 may be fabricated to have an opening angle 1 of about 30 degrees to about 45
degrees. Accordingly, even though the number of the UV LEDs 215 is less than the
number of the UV LEDs 115 of the sterilization apparatus 100, a sterilization ef-
ficiency of the sterilization apparatus 200 including the reflection hats 240 may be
equal to or greater than that of the sterilization apparatus 100 without the reflection
hats 240.

The case 210 may be mounted on and fixed to the prop 225. The sterilization
apparatus 200 may further include an adsorption plate 245 which is attached to a
bottom surface of the prop 225 opposite to the case 210 to fix the sterilization
apparatus 200 to a certain place. The adsorption plate 245 may include a rubber
material. Although not shown in the drawings, the sterilization apparatus 200 may be
fixed to a certain place using a magnetic force.

The prop 225 may include a power button 230. The power button 230 is a button for
electrically turning on or off the sterilization apparatus 200. The prop 225 may further
include an illumination sensor 235 which is disposed at one side of the power button
230. The illumination sensor 235 may sense brightness of light to control an on-off
operation of the UV LEDs 215. In addition, the prop 225 may further include a timer
240 which is disposed at the other side of the power button 230. The timer 240 may
control an on-off operation of the UV LEDs 215 to adjust time that UV rays generated
from the UV LEDs 215 are irradiated. Although not shown in FIG. 3, the sterilization
apparatus 200 may also be configured to receive electric power through a plug for

home appliances, a USB cable, a cigar jack, or a rechargeable battery, as described
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with reference to FIG. 2.

The case 210 may be connected to the prop 225 through the supporter 220 attached
and fixed to a bottom surface of the case 210. The supporter 220 may have a pillar
shape to support the case 210. The supporter 220 may be configured to rotate. For
example, the supporter 220 may rotate together with the case 210 within a range of 10
degrees to 360 degrees.

FIGS. 4 and 5 illustrate perspective views of sterilization apparatuses 300 and 400
according to some embodiments of the present disclosure, respectively.

Referring to FIGS. 4 and 5, the sterilization apparatus 300 (or 400) may include a
case 310 (or 410) defining an external appearance of the sterilization apparatus 300 (or
400), a plurality of UV LEDs 315 (or 415) arrayed on outer sidewall surfaces of the
case 310 (or 410), a prop 325 (or 425) on which the case 310 (or 410) is mounted, and
a supporter 320 (or 420) for connecting the case 310 (or 410) to the prop 325 (or 425)
and for supporting the case 310 (or 410).

Although FIGS. 4 and 5 illustrate examples in which each of the cases 310 and 410 is
a square pillar having four sidewalls, the inventive concept is not limited thereto. For
example, in some embodiments, the case 310 (or 410) may be a cylindrical pillar
having a horizontal sectional view of a circular shape. Two or more UV LEDs 315 (or
415) may be arrayed in at least one vertical column on each of four outer sidewall
surfaces of the case 310 (or 410). At one of the UV LEDs 315 (or 415) may also be
disposed on a top surface of the case 310 (or 410). In some embodiments, the UV
LEDs 315 (or 415) may be disposed on one outer sidewall surface of the case 310 (or
410), two opposing outer sidewall surfaces of the case 310 (or 410), or all of the four
outer sidewall surfaces of the case 310 (or 410). The UV LEDs 315 (or 415) may emit
UV rays having a wavelength of about 200 nanometers to about 400 nanometers. For
example, the UV LEDs 315 (or 415) may emit UV rays having a wavelength of about
250 nanometers to about 280 nanometers.

The case 310 (or 410) may include reflection plates 340 (or 440) outwardly
extending from four edges that the four sidewalls thereof contact each other. The re-
flection plates 340 (or 440) may extend from the edges of the sidewalls at a prede-
termined angle 2, for example, at an angle of 135 degrees to the sidewalls of the case
310 (or 410). The reflection plates 340 may be disposed to extend from only the four
edges between the four sidewalls of the case 310, as illustrated in FIG. 4. Alternatively,
the reflection plates 440 may be disposed to extend from all of eight edges that the four
sidewalls and the top surface of the case 410 contact each other, as illustrated in FIG.
5. If an intensity or a density of the UV rays irradiated on a unit area increases, a ster-
ilization time may be reduced even without degradation of the sterilization effect.

According to the sterilization apparatus 300 (or 400) having the aforementioned con-
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figuration, the reflection plates 340 (or 440) may reflect the UV rays emitted from the
UV LEDs 315 (or 415) to concentrate the UV rays on specific areas. As a result, the
reflection plates 440 may increase the intensity of the UV rays to improve the ster-
ilization effect of the sterilization apparatus 300 (or 400) even though an operation
time of the sterilization apparatus 300 (or 400) is reduced. The reflection plates 340 (or
440) may be formed of a material which is capable of reflecting the UV rays. For
example, the reflection plates 340 (or 440) may be formed to include an aluminum
material.

In some embodiments, each of the reflection plates 340 (or 440) may be configured
to include an uneven surface 345 causing an irregular reflection of the UV rays, as
shown in a perspective view of FIG. 6A and a horizontal cross-sectional view of FIG.
6B. The uneven surface 345 of each of the reflection plates 340 (or 440) may ir-
regularly reflect the UV rays emitted from the UV LED 315 (or 415) to spread the UV
rays. That is, the reflection plates 340 (or 440) including the uneven surfaces 345 may
increase an area of a region on which the reflected UV rays are irradiated. As a result,
the reflection plates 340 (or 440) including the uneven surfaces 345 may increase a
sterilization area of the sterilization apparatus 300 (or 400).

The case 310 (or 410) may be mounted on and fixed to the prop 325 (or 425). The
sterilization apparatus 300 (or 400) may further include an adsorption plate 345 (or
445) which is attached to a bottom surface of the prop 325 (or 425) opposite to the case
310 (or 410) to fix the sterilization apparatus 300 (or 400) to a certain place. The ad-
sorption plate 345 (or 445) may include a rubber material. Although not shown in the
drawings, the sterilization apparatus 300 (or 400) may be fixed to a certain place using
a magnetic force. The prop 325 (or 425) may include a power button 330 (or 430). The
power button 330 (or 430) is a button for electrically turning on or off the sterilization
apparatus 300 (or 400). The prop 325 (or 425) may further include an illumination
sensor 335 (or 435) which is disposed at one side of the power button 330 (or 430).
The illumination sensor 335 (or 435) may sense brightness of light to control an on-off
operation of the UV LEDs 315 (or 415). In addition, the prop 325 (or 425) may further
include a timer 337 (or 437) which is disposed at the other side of the power button
330 (or 430). The timer 337 (or 437) may control an on-off operation of the UV LEDs
315 (or 415) to adjust time that UV rays generated from the UV LEDs 315 (or 415) are
irradiated. Although not shown in FIGS. 4 and 3, the sterilization apparatus 300 (or
400) may also be configured to receive electric power through a plug for home ap-
pliances, a USB cable, a cigar jack, or a rechargeable battery, as described with
reference to FIG. 2.

The case 310 (or 410) may be connected to the prop 325 (or 425) through the
supporter 320 (or 420) attached and fixed to a bottom surface of the case 310 (or 410).



10

WO 2015/012592 PCT/KR2014/006702

[65]

[66]

[67]

[68]

[69]

The supporter 320 (or 420) may have a pillar shape to support the case 310 (or 410).
The supporter 320 (or 420) may be configured to rotate. For example, the supporter
320 (or 420) may rotate together with the case 310 (or 410) within a range of 10
degrees to 360 degrees.

FIG. 7 illustrates a front view of a sterilization apparatus 500 according to some em-
bodiments of the present disclosure, and FIG. 8 illustrates an example of a reflection
plate of the sterilization apparatus 500 shown in FIG. 7.

Referring to FIG. 7, the sterilization apparatus 500 may include a case 510 defining
an external appearance of the sterilization apparatus 500, a plurality of UV LEDs 515
arrayed on outside surfaces of the case 510, a prop 525 on which the case 510 is
mounted, and a supporter 520 for connecting the case 510 to the prop 525 and for
supporting the case 510.

The case 510 may have a bellows-type structure including a first reflection plate 511
and a second reflection plate 512 which are alternately stacked. The first reflection
plate 511 may correspond to a first partition 513 and the second reflection plate 512
may correspond to a second partition 514. That is, the first partition 513 may have a
negative sloped profile and the second partition 514 may have a positive sloped profile.
At least one among the UV LEDs 515 may be disposed on each first partition 513 and
at least one among the UV LEDs 515 may be disposed on each second partition 513.
The UV LEDs 515 may emit UV rays having a wave length of about 200 nanometer to
about 400 nanometers. In some embodiments, the UV LEDs 515 may emit UV rays
having a wavelength corresponding to a UV-C range, for example, a wave length of
about 250 nanometer to about 280 nanometers. The first reflection plate 511 and the
second reflection plate 512 may be combined with each other at a predetermined angle
3. The first and second reflection plates 511 and 512 may be formed of a material
which is capable of reflecting the UV rays. For example, the first and second reflection
plates 511 and 512 may be formed to include an aluminum material.

The UV LEDs 515 may include first UV LEDs 515a disposed on the first partitions
513 having a negative sloped profile and second UV LEDs 515b disposed on the
second partitions 514 having a positive sloped profile. Thus, the first UV LEDs 515a
disposed on the first partitions 513 may face the second UV LEDs 515b disposed on
the second partitions 514. The UV rays reflected from surfaces of the first and second
partitions 513 and 514 may travel along arrows illustrated in FIG. 7.

A portion of the UV rays emitted from the first UV LEDs 515a may be directly ir-
radiated onto objects (nor shown) to be sterilized and the remaining portion of the UV
rays emitted from the first UV LEDs 515a may be reflected from the surfaces of the
second partitions 514 to travel toward the objects to be sterilized. Similarly, a portion
of the UV rays emitted from the second UV LEDs 515b may be directly irradiated onto
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the objects to be sterilized and the remaining portion of the UV rays emitted from the
second UV LEDs 515b may be reflected from the surfaces of the first partitions 513 to
travel toward the objects to be sterilized. In FIG. 7, light paths L2 and L4 may denote
paths of the UV rays reflected from the surfaces of the second and first partitions 514
and 513, respectively. Thus, the light paths L2 and L4 may occur constructive in-
terference with light paths L1 and L2 corresponding to paths of the UV rays that are
directly irradiated from the first and second UV LEDs 515a and 515b onto the objects
to be sterilized. In such a case, a total intensity of the UV rays irradiated onto the
object to be sterilized may increase to improve the sterilization effect even though an
operation time of the sterilization apparatus 500 is reduced.

In some embodiments, each of the first and second reflection plates 511 and 512 may
be configured to include an uneven surface 545 causing an irregular reflection of the
UV rays, as illustrated in FIG. 8. The uneven surface 545 may irregularly reflect the
UV rays emitted from the UV LEDs 515 to spread the UV rays. That is, the first and
second reflection plates 511 and 512 including the uneven surfaces 545 may increase
an area of a region on which the reflected UV rays are irradiated. As a result, the first
and second reflection plates 511 and 512 including the uneven surfaces 545 may
increase a sterilization area of the sterilization apparatus 500.

The case 510 may be mounted on and fixed to the prop 525. The sterilization
apparatus 500 may further include an adsorption plate (not shown) which is attached to
a bottom surface of the prop 525 opposite to the case 510 to fix the sterilization
apparatus 500 to a certain place. The adsorption plate may include a rubber material.
Although not shown in the drawings, the sterilization apparatus 500 may be fixed to a
certain place using a magnetic force instead of the adsorption plate.

The prop 525 may include a power button 530. The power button 530 is a button for
electrically turning on or off the sterilization apparatus 500. The prop 525 may further
include an illumination sensor 535 which is disposed at one side of the power button
530. The illumination sensor 535 may sense brightness of light to control an on-off
operation of the UV LEDs 515. In addition, the prop 525 may further include a timer
540 which is disposed at the other side of the power button 530. The timer 540 may
control an on-off operation of the UV LEDs 515 to adjust time that UV rays generated
from the UV LEDs 515 are irradiated. Although not shown in FIGS. 7 and 8, the ster-
ilization apparatus 500 may also be configured to receive electric power through a plug
for home appliances, a USB cable, a cigar jack, or a rechargeable battery, as described
with reference to FIG. 2.

The case 510 may be connected to the prop 525 through the supporter 520 attached
and fixed to a bottom surface of the case 510. The supporter 520 may have a pillar
shape to support the case 510. The supporter 520 may also be configured to rotate. For
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example, the supporter 520 may rotate together with the case 510 within a range of 10
degrees to 360 degrees.

FIG. 9 illustrates a sterilization apparatus 600 according to some embodiments of the
present disclosure.

Referring to FIG. 9, the sterilization apparatus 600 may include a lamp body 620,
UV LED illumination portion 617, and an optical lens portion 630. The lamp body 620
may include a screw-shaped plug 625 having a connection terminal 627 disposed on a
top surface thereof. The lamp body 620 may be configured to have a reflection hat
shape for diffusion of UV rays emitted from the UV LED illumination portion 617.
The UV LED illumination portion 617 may be combined with the lamp body 620. The
UV LED illumination portion 617 may include a case 613 and a plurality of UV LEDs
615 arrayed on outside surfaces of the case 613.

The case 613 may be configured to include a cylinder-shaped sidewall 611 and a
lower end portion 612 attached to a lower end of the cylinder-shaped sidewall 611. At
least one among the UV LEDs 615 may be disposed on each of the cylinder-shaped
sidewall 611 and the lower end portion 612. Although the present embodiment il-
lustrates an example in which the case 613 includes the cylinder-shaped sidewall 611,
the inventive concept is not limited thereto. For example, the case 613 may be
configured to have any one of various shapes described with reference to FIGS. 1 to 8.
The UV LEDs 615 may emit UV rays having a wave length of about 200 nanometer to
about 400 nanometers. In some embodiments, the UV LEDs 615 may emit UV rays
having a wavelength corresponding to a UV-C range, for example, a wave length of
about 250 nanometer to about 280 nanometers.

The optical lens portion 630 may be combined with the lamp body 620 to physically
protect the UV LED illumination portion 617. The optical lens portion 630 may be de-
tachable from the lamp body 620 and may be composed of a transparent material to
diffuse the UV rays emitted from the UV LED illumination portion 617. As described
above, the lamp body 620 is configured to include the screw-shaped plug 625 having
the connection terminal 627 disposed on a top surface thereof. Thus, the sterilization
apparatus 600 may be inserted into a general socket for electric bulbs. Accordingly, the
sterilization apparatus 600 may be used as a sterilizer in houses or office buildings
even without installation of any special sockets. As a result, the sterilization apparatus
600 may be realized to include the optical lens portion 630 for diffusing the UV rays
and the screw-shaped plug 625 for combining with general sockets to serve as a ster-
ilization lamp.

FIG. 10A and FIG. 10B illustrates a front side of a sterilization apparatus 650
according to some embodiments of the present disclosure, and FIG. 11 illustrates a rear
side of the sterilization apparatus 650 shown in FIG. 10A and 10B. FIG. 12 illustrates a
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UV irradiation region of the sterilization apparatus 650 shown in FIGS. 10 and 11.
Referring to FIGS. 10A, 10B and 11, the sterilization apparatus 650 may include a
case 660 defining an external appearance of the sterilization apparatus 650 and having
a plurality of openings 665, a plurality of UV LEDs 670 exposed by the openings 665,

and a pair of props 690 on which the case 660 is mounted.

The case 660 may be a polyhedron, for example, a hexahedron. If the case 660 is a
hexahedron, the openings 665 may be disposed at a front surface A, two opposing
sidewall surfaces C, and a top surface B of the case 660. Each of the openings 665 may
have a rectangular shape or a circular shape. Although FIG. 10A and FIG. 10B il-
lustrate an example in which three openings of the openings 665 are disposed at three
points of the front surface A to correspond to three vertices of a triangle, the inventive
concept is not limited thereto. For example, four or more openings of the openings 665
may be disposed at the front surface A. The openings 665 disposed at the sidewall
surfaces C and the top surface B may be arrayed in a single line.

A storage portion 680 for accommodating batteries may be disposed at a rear surface
D of the case 660, as illustrated in FIG. 11. The storage portion 680 may provide a
space in which batteries 685 such as primary batteries or secondary batteries are
loaded. The storage portion 680 may be sealed with a cover 683.

The UV LEDs 670 disposed in the case 660 may be exposed by the openings 665.
The UV LEDs 670 may emit UV rays having a wave length of about 200 nanometer to
about 400 nanometers. In some embodiments, the UV LEDs 670 may emit UV rays
having a wavelength corresponding to a UV-C range, for example, a wave length of
about 250 nanometer to about 280 nanometers.

The pair of props 690 may be provided to stand and fix the case 660. Each of the pair
of props 690 may have a groove 695 in which a portion of the case 660 is inserted. Ac-
cordingly, the case 660 may be combined with the pair of props 690 to stably install on
a certain place if the case 660 is inserted into the grooves 695 of the props 690, as il-
lustrated in FIG 10B.

Referring to FIG. 12, each of the UV LEDs 670 may emit UV rays at a spread angle
which is equal to or greater than 90 degrees, for example, a spread angle of about 100
degrees to about 135 degrees. Thus, two or more UV LEDs 670 may be disposed at
each of the front surface A, the top surface B and the two sidewall surfaces C of the
case 660 to minimize an area of dead zones between irradiation regions of the UV rays
which are emitted from the UV LEDs 670 through the openings 665 of the front
surface A of the case 660. In such a case, the irradiation regions U1, U2 and U3 of the
UV rays emitted from the UV LEDs 670 through the openings 665 of the front surface
A of the case 660 may partially overlap with each other to provide an overlapping ir-

radiation region U4. Accordingly, the intensity of the UV rays irradiated on the
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overlapping irradiation region U4 may increase. The distribution of the irradiation
regions of the UV rays may vary according to the number of the openings 665 and the
locations of the openings 665.

Meanwhile, if two or more sterilization apparatuses may be combined with each
other, an area or a volume of the sterilization region may increase.

FIGS. 13 illustrates a sterilization apparatus 700 according to some embodiments of
the present disclosure. FIG. 14 illustrates two sterilization apparatuses to be combined
with each other, and FIG. 15 illustrates four sterilization apparatuses combined with
each other.

Referring to FIG. 13, the sterilization apparatus 700 may include a case 710 defining
an external appearance of the sterilization apparatus 700 and having a plurality of
openings 705 and a plurality of UV LEDs 720 exposed by the openings 705.

The case 710 may be a polyhedron, for example, a hexahedron. The case 710 may be
designed to have a width and a height which are less than 100 millimeters and a
thickness which is less than 32 millimeters. This is for improving a portability of the
sterilization apparatus 700. The openings 705 may be disposed at a front surface A,
two opposing sidewall surfaces B, a top surface C and a rear surface D of the case 710.
Each of the openings 705 may have a rectangular shape or a circular shape. Although
FIG. 13 illustrates an example in which three openings of the openings 705 are
disposed at three points of the front surface A to correspond to three vertices of a
triangle, the inventive concept is not limited thereto. The openings 705 disposed at the
sidewall surfaces B and the top surface C may be arrayed in a single line. A clamping
protrusion 730 may be disposed at each of edges that the top surface C, the front
surface A and the rear surface D of the case 710 contact each other. In addition, a
clamping groove 740 may be disposed at each of edges that a bottom surface, the front
surface A and the rear surface D of the case 710 contact each other.

Referring to FIG. 14, a clamping protrusion 730a of a first case 710a of a first ster-
ilization apparatus having substantially the same configuration as the sterilization
apparatus 700 may be slid into a clamping groove 740b of a second case 710b of a
second sterilization apparatus having substantially the same configuration as the ster-
ilization apparatus 700 in order to combine the first sterilization apparatus with the
second sterilization apparatus. A unified sterilization apparatus including the first and
second sterilization apparatuses combined with each other by sliding the clamping
protrusion 730a into the clamping groove 740b may sterilize without any limitations of
a volume or an area of a place which is sterilized. For example, in some embodiments,
a plurality of sterilization apparatuses 750a, 750b, 750c and 750d may be vertically
combined with each other by sliding the clamping protrusions thereof into the

clamping grooves thereof (see FIG. 15A). Alternatively, two sterilization apparatuses
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760a and 760b may be vertically disposed and one sterilization apparatus 760c may be
horizontally disposed and combined with the sterilization apparatuses 760a and 760b
by sliding the clamping protrusions of the sterilization apparatuses 760a and 760b into
the clamping grooves of the sterilization apparatus 760c (see FIG. 15B). Therefore, a
plurality of sterilization apparatuses including the clamping protrusions 730a and the
clamping grooves 740b may be combined with each other to constitute a high per-
formance sterilization apparatus which is appropriate to sterilize a large place.

FIG. 16 illustrates a sterilization apparatus 800 according to some embodiments of
the present disclosure. FIG. 17 illustrates two sterilization apparatuses to be combined
with each other, and FIGS. 18A and 18B illustrate modified embodiments of the
present disclosure.

Referring to FIG. 16, the sterilization apparatus 800 may include a case 810 defining
an external appearance of the sterilization apparatus 800 and having a plurality of
openings 805 and a plurality of UV LEDs 820 exposed by the openings 805.

The case 810 may be a polyhedron, for example, a hexahedron or an octahedron. The
openings 805 may be disposed at a front surface 25 and two opposing sidewall surfaces
30 of the case 810. A top surface 20a of the case 810 may have a mesa-shaped cross-
section. That is, the top surface 20a may include a first top surface 10a having a flat
profile and a pair of first mesa sidewall surfaces 15a extending from both edges of the
first top surface 10a to have downwardly inclined profiles. Similarly, a bottom surface
20b of the case 810 may also have a mesa-shaped cross-section. That is, the bottom
surface 20b may include a second top surface 10b having a flat profile and a pair of
second mesa sidewall surfaces 15b extending from both edges of the second top
surface 10b to have upwardly inclined profiles.

Each of the openings 805 may have a rectangular shape or a circular shape. Although
FIG. 16 illustrates an example in which three openings of the openings 805 are
disposed at three points of the front surface 25 to correspond to three vertices of a
triangle, the inventive concept is not limited thereto. For example, four or more
openings of the openings 805 may be disposed at the front surface 25. The openings
805 disposed at the sidewall surfaces 30 may be arrayed in a single line.

The UV LEDs 820 disposed in the case 8§10 may be exposed by the openings 805.
The UV LEDs 820 may emit UV rays having a wave length of about 200 nanometer to
about 400 nanometers. In some embodiments, the UV LEDs 820 may emit UV rays
having a wavelength corresponding to a UV-C range, for example, a wave length of
about 250 nanometer to about 280 nanometers.

A second clamping protrusion 830 may be disposed on each of the first top surface
10a and the pair of first mesa sidewall surfaces 15a in a length direction of the case

810. The second clamping protrusion 8§30 may include a vertical plate 831 and a
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horizontal plate 832 disposed on the vertical plate 831 to have a T-shaped cross-
section. A second clamping groove 840 may be disposed on each of the second top
surface 10b and the pair of second mesa sidewall surfaces 15b in a length direction of
the case 8§10. The second clamping groove 840 may be designed such that the second
clamping protrusion 830 is inserted into the second clamping groove 840.

A plurality of sterilization apparatuses including the second clamping protrusions
830 and the second clamping grooves 840 may be combined with each other to
minimize an area of dead zones between irradiation regions of the UV rays which are
emitted from the UV LEDs 820 and to improve a sterilization effect. Specifically,
referring to FIG. 17, a second clamping protrusion 830a of a first case 810a of a first
sterilization apparatus having substantially the same configuration as the sterilization
apparatus 800 may be slid into a second clamping groove 840b of a second case §10b
of a second sterilization apparatus having substantially the same configuration as the
sterilization apparatus 800 in order to combine the first sterilization apparatus with the
second sterilization apparatus. In such a case, a distribution of the irradiation regions of
the UV rays emitted from the UV LEDs of the combined sterilization apparatus may be
different according to locations of the second clamping protrusion 830a and the second
clamping groove 840b which are combined with each other. Thus, if the locations of
the second clamping protrusion 830a and the second clamping groove 840b combined
with each other are appropriately selected, an area of dead zones between irradiation
regions of the UV rays emitted from the UV LEDs in the first and second cases §10a
and 810b can be minimized to improve a sterilization effect.

In some embodiments, as illustrated in 18B, if a first clamping groove 940a on a first
top surface 10a of a first sterilization apparatus 900a is combined with a second
clamping protrusion 930b on a second top surface 10b of a second sterilization
apparatus 900b, the first and second sterilization apparatuses 900a and 900b may be
arrayed in a single line. Thus, main UV rays V1 and V2 emitted from UV LEDs in the
first and second sterilization apparatuses 900a and 900b may travel in a first direction
perpendicular to a front surface 25a and a second direction perpendicular to a rear
surface 25b.

In some embodiments, as illustrated in 18A, a clamping groove 940c on a third mesa
sidewall surface 15c of a third sterilization apparatus 900c is combined with a
clamping protrusion 930d on a fourth top surface 10d of a fourth sterilization apparatus
900d. In such a case, third UV rays V3 emitted from a front surface 25a of the third
sterilization apparatus 900c may travel in a first direction perpendicular to the front
surface 25a of the third sterilization apparatus 900c and fifth UV rays V5 emitted from
a front surface 25a of the fourth sterilization apparatus 900d may travel in a second
direction crossing the third UV rays V3. Accordingly, the third UV rays V3 and the
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fifth UV rays V5 may overlap with each other to increase a density of total UV rays.
As a result, a sterilization efficiency on the front surfaces 25a of the third and fourth
sterilization apparatuses 900c and 900d may be improved. Meanwhile, fourth UV rays
V4 emitted from a rear surface 25b of the third sterilization apparatus 900c may travel
in a third direction perpendicular to the rear surface 25b of the third sterilization
apparatus 900c and sixth UV rays V6 emitted from a rear surface 25b of the fourth
sterilization apparatus 900d may travel in a fourth direction perpendicular to the rear
surface 25b of the fourth sterilization apparatus 900d. Accordingly, the fourth UV rays
V4 and the sixth UV rays V6 may be scattered to increase a total area of irradiation
regions of the fourth and sixth UV rays V4 and V6. As a result, an area of the ster-
ilization region on the rear surfaces 25b of the third and fourth sterilization apparatuses
900c and 900d may be increased.

[99] Although the embodiments of FIGS. 18A and 18B illustrate examples in which a
plurality of sterilization apparatuses are combined with each other to be arrayed in a
straight line or in a bent line when viewed from a plan view, it will be apparent to
those skilled in the art that various changes and modifications may be made without

departing from the spirit and scope of the inventive concept.
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Claims

A sterilization apparatus comprising:

a case configured to have a sidewall surface and a top surface;

a plurality of ultraviolet light emitting diodes (UV LEDs) disposed on
an outer surface of the case to generate UV rays; and

a prop on which the case is mounted.

The sterilization apparatus of claim 1, wherein the case has a
cylindrical shape with a horizontal sectional view of a circular shape or
a pillar shape with a horizontal sectional view of a rectangular shape.
The sterilization apparatus of claim 1, wherein the plurality of UV
LEDs are disposed on at least one surface of the case.

The sterilization apparatus of claim 1, wherein the plurality of UV
LEDs emit UV rays having a wave length of about 250 nanometers to
about 280 nanometers.

The sterilization apparatus of claim 1, further comprising an adsorption
plate or a magnetic plate attached to a bottom surface of the prop,
wherein the adsorption plate includes a rubber material.

The sterilization apparatus of claim 1, wherein the prop includes:

a power button for turning on or off the sterilization apparatus;

an illumination sensor disposed at one side of the power button to sense
brightness of light; and

a timer for controlling a time that the UV rays are emitted from the UV
LEDs.

The sterilization apparatus of claim 1, further comprising a supporter
attached to a bottom surface of the case to connect the case to the prop,
wherein the supporter supports the case and is rotatable together with
the case.

The sterilization apparatus of claim 7, wherein the supporter is rotatable
within a range of 10 degrees to 360 degrees.

The sterilization apparatus of claim 1, further comprising a plurality of
reflection hats surrounding respective ones of the UV LEDs.

The sterilization apparatus of claim 9, wherein a diameter of each of the
reflection hats increases toward a direction that the UV rays emitted
from each of the UV LEDs travel.

The sterilization apparatus of claim 1,

wherein the case has a plurality of sidewalls; and

wherein the case further includes reflection plates outwardly extending
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from edges of the plurality of sidewalls.

The sterilization apparatus of claim 11, wherein the reflection plates
extend from edges that the plurality of sidewalls of the case contact
each other or from all edges of the plurality of sidewalls of the case.
The sterilization apparatus of claim 11, wherein each of the reflection
plates further includes an uneven surface causing an irregular reflection
of the UV rays.

A sterilization apparatus comprising:

a case having a bellows-type structure including first reflection plates
and second reflection plates which are alternately stacked, the first re-
flection plates having a negative sloped profile and the second re-
flection plates having a positive sloped profile;

a plurality of ultraviolet light emitting diodes (UV LEDs) including a
plurality of first UV LEDs disposed on the first reflection plates and a
plurality of second UV LEDs disposed on the second reflection plates,
the plurality of UV LEDs emitting UV rays; and

a prop on which the case is mounted.

The sterilization apparatus of claim 14, wherein the plurality of first
and second UV LEDs on the first and second reflection plates adjacent
to each other are disposed to face each other.

The sterilization apparatus of claim 14, wherein each of the first and
second reflection plates has an uneven surface causing an irregular re-
flection of the UV rays.

The sterilization apparatus of claim 14, wherein the prop includes:

a power button for turning on or off the sterilization apparatus;

an illumination sensor disposed at one side of the power button to sense
brightness of light; and

a timer for controlling a time that the UV rays are emitted from the UV
LEDs.

The sterilization apparatus of claim 14, further comprising a supporter
attached to a bottom surface of the case to connect the case to the prop,
wherein the supporter supports the case and is rotatable together with
the case.

The sterilization apparatus of claim 18, wherein the supporter is
rotatable within a range of 10 degrees to 360 degrees.

A sterilization apparatus comprising:

a lamp body including a screw-shaped plug having a connection

terminal;
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an ultraviolet light emitting diode (UV LED) illumination portion
combined with the lamp body, the UV LED illumination portion
including a case and a plurality of UV LEDs disposed on a surface of
the case; and

an optical lens portion combined with the lamp body to cover the UV
LED illumination portion.

The sterilization apparatus of claim 20, wherein the lamp body has a re-
flection hat shape.

The sterilization apparatus of claim 20, wherein the case includes a
cylinder-shaped sidewall and a lower end portion attached to a lower
end of the cylinder-shaped sidewall.

A sterilization apparatus comprising:

a case having a front surface, sidewall surfaces and a top surface, the
case including a plurality of openings disposed at the front surface, the
sidewall surfaces and the top surface; and

a plurality of ultraviolet light emitting diodes (UV LEDs) disposed in
the case and exposed by the plurality of openings of the case.

The sterilization apparatus of claim 23,

wherein the openings disposed at the front surface are located adjacent
to edges of the front surface; and

wherein the openings disposed at the sidewall surfaces and the top
surface are arrayed in a single line.

The sterilization apparatus of claim 23, wherein the case further
includes a pair of clamping protrusions disposed on both edges of the
top surface of the case and a pair of clamping grooves disposed on both
edges of a bottom surface of the case.

A sterilization apparatus comprising:

a case having a top surface and a bottom surface, the top surface
including a flat top surface and a pair of top mesa sidewall surfaces
extending from both edges of the flat top surface to have downwardly
inclined profiles and the bottom surface including a flat bottom surface
and a pair of bottom mesa sidewall surfaces extending from both edges
of the flat bottom surface to have upwardly inclined profiles;

a plurality of openings disposed at a front surface and sidewall surfaces
of the case; and

a plurality of ultraviolet light emitting diodes (UV LEDs) disposed in
the case and exposed by the plurality of openings of the case.

The sterilization apparatus of claim 26, wherein the case further
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includes

a plurality of clamping protrusions disposed on respective ones of the
flat top surface and the pair of top mesa sidewall surfaces in a length
direction of the case; and

a plurality of clamping grooves disposed on respective ones of the flat
bottom surface and the pair of bottom mesa sidewall surfaces in a
length direction of the case.

The sterilization apparatus of claim 27, wherein each of the plurality of
clamping protrusions includes a vertical plate and a horizontal plate
disposed on the vertical plate to have a T-shaped cross-section.

The sterilization apparatus of claim 27, wherein the UV LEDs emits
UV rays having a wavelength of about 250 nanometers to about 280

nanometers.
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