DESCRIPTION

Title of the Invention: STERILIZATION CASE

Technical Field

[0001] The present invention relates to a sterilization
case for sterilizing a mobile communication device such as a
smartphone.

Background Art

[0002] For example, a smartphone serving as a mobile
communication device can be wiped and cleaned on i1ts surface
with a cloth-like material. The smartphone is not only cleaned
but then also sterilized generally through a wiping operation
with cleaner and/or disinfectant such as alcohol.

However, in this sterilization method, the smartphone
must be wiped manually, which requires a great deal of time
and effort. In addition, 1T disinfectant or the like adheres
to the hands, there is a concern that this may cause a rash.
[0003] There has hence been proposed a sterilization
apparatus described in Patent Literature 1, for example, as
a technique capable of sterilizing a smartphone without a need
for such a wiping operation.

The sterilization apparatus has a structure serving as
a charger for the smartphone as well as a sterilizer.

Specifically, the smart phone is housed in the casing of the



apparatus and the charging terminal of the smartphone is
connected to the connector of the apparatus so that the
smartphone is supplied with electric power. Moreover, an
ultraviolet lamp is provided inside the casing and, during
charging, the smartphone is irradiated with ultraviolet light
from the lamp and thereby sterilized.

Citation List

Patent Literature

[0004] PLT 1: Japanese Application Laid-Open No. 2014-068484

Summary of the Invention

Technical Problem

[0005] However, the above-described conventional
technique suffers from the following problems.

That is, the above-described sterilization apparatus can
sterilize only a portion of the smartphone irradiated with
ultraviolet light. Thus, the side surface and gaps of the
smartphone, which are less likely to be irradiated with
ultraviolet light, are not sterilized sufficiently. To
address this, in order for the apparatus to have a structure
in which all the surfaces of the smartphone including the side
surface can be sterilized, portions inside the apparatus
opposed to all the surfaces, i1.e., the upper surface, the lower

surface, and the side surface of the smartphone must be equipped



with ultraviolet lamps. Accordingly, the apparatus itself
must be Increased in size to have a structure in which all the
surfaces of the smartphone can be sterilized. As a result, a
problem of an increase in the size and weight of the apparatus
occurs.

In the case of a smartphone with accessories and/or cases
attached thereto, portions hidden behind these accessories,
etc., cannot be sterilized with such a light-based technique.
[0006] The present invention has been made to solve the
above-described problems, and an object thereof is to provide
a sterilization case whereby the size of the case itself can
be reduced, and i1t is possible to reliably sterilize not only
the surface of a mobile communication device but also hidden
portions thereof as well, the amount of space used for
sterilization of the mobile communication device can be reduced,
and charging and sterilization can be performed
simultaneously.

Solution to the Problems

[0007] In order to solve the above-described problems, the
invention of claim 1 is directed to a sterilization case
including: a case main body having a loading part with a surface
on which an electrode sheet is laid, the electrode sheet formed

by housing at least one of a pair of electrodes within a



sheet-like dielectric, and in which a mobile communication
device can be loaded on the electrode sheet and a voltage
supplying part for supplying a predetermined voltage to the
electrode sheet and the mobile communication device; and a
cover body attached to the case main body in an openable and
closable manner, in which the voltage supplying part includes:
a first circuit for converting a power source into a voltage
necessary to generate ozone and supplying the voltage to the
pair of electrodes; and a second circuit for converting the
power source into a power source voltage of the mobile
communication device and supplying the power source voltage
to a male connector connectable to a female connector for power
supply to the mobile communication device.

With the arrangement above, the mobile communication
device is loaded on the electrode sheet of the case main body
with the cover body being opened and the male connector of the
second circuit of the voltage supplying part is connected to
the female connector fTor power supply to the mobile
communication device.

After closing the cover body, when the power source 1is
turned on, the first circuit of the voltage supplying part
supplies a voltage necessary to generate ozone to the pair of

electrodes of the electrode sheet. As a result, ozone 1is



emitted from the electrode sheet to sterilize the mobile
communication device loaded on the electrode sheet.

In parallel, the second circuit converts the power source
into a power source voltage of the mobile communication device
and supplies the power source voltage to the mobile
communication device through the male connector and the female
connector for power supply to the mobile communication device.
As a result, the mobile communication device is charged.

The sterilization case according to the present
invention thus allows for sterilization with ozone and charging
at one time. That is, it is no longer necessary to perform
a separate sterilizing operation for the mobile communication
device, which requires extra time and effort, but asterilizing
operation can be performed automatically as part of the routine
of the regular charging operation.

In addition, since gaseous ozone is emitted with the
mobile communication device being confined within the
sterilization case, the sterilizationcase is filledwith ozone.
As a result, the ozone wraps around the entire mobile
communication device to sterilize not only the surface of the
mobile communication device but also portions hidden behind
the accessories, etc.

Further, while ceramic is commonly used as a material



of ozone generators, using such an electrode sheet as in the
present invention as an ozone generator allows ozone to be
emitted and blown directly onto the surfaces of the mobile
communication device. As a result, the amount of ozone
generation per unit area from the electrode sheet can be smaller
than the amount of ozone generation per unit area from ceramic.
As a result, the amount of consumption of the power source for
driving the ozone generator can be reduced to save energy.

After completion of the sterilization, the power source
Is then turned off and the cover body is opened, whereby the
mobile communication device can be taken out of the case main
body.

In addition, the sterilization case according to the
present invention, which is constituted by the case main body
for housing the mobile communication device therein and the
cover body, can be close in overall size to the size of the
mobile communication device, and it is therefore possible to
reduce the size and weight of the case itself. As a result,
the sterilizing operation can be made even iIn such a small
operation space.

Further, the electrode sheet itself, which is arranged
to be laid within the case main body, is in a thin sheet form

and therefore cannot increase the size of the sterilization



case.
[0008] The 1invention of claim 2 is directed to the
sterilization case according to claim 1, in which an electrode
sheet separate from the electrode sheet is provided on the inner
surface of the top wall of the cover body, and in which the
first circuit is connected also to a pair of electrodes of the
separate electrode sheet.

With the arrangement above, ozone can be emitted from
both above and below the mobile communication device. As a
result, the sterilization time for the mobile communication
device can be shortened.
[0009] The 1invention of claim 3 is directed to the
sterilization case according to claim 1 or 2, in which a spacer
for loading the mobile communication device is provided In a
manner protruding on the electrode sheet on the loading part.

With the arrangement above, a large amount of air gains
entrance also under the mobile communication device, and
thereby the rate of ozone generation by the electrode sheet
increases. Thiscanresult inan increase in the sterilization
effect.
[0010] The 1invention of claim 4 is directed to the
sterilization case according to claim 1 or 2, in which the

loading part is formed to have a waved cross-sectional shape



and the electrode sheet is laid along the waved loading part.

With the arrangement above, the gap between the waved
loading part and the mobile communication device is filled with
a large amount of air, and thereby the rate of ozone generation
by the electrode sheet iIncreases. This can result In an
increase in the sterilization effect. Further, since the
loading part is formed not in a planar shape but in a waved
shape and the electrode sheet is laid along the loading part,
the area of the electrode sheet can be increased.
[0011] The 1invention of claim 5 is directed to the
sterilization case according to any one of claims 1 to 4, in
which the power source is an alternate-current power source,
and in which the first circuit is a circuit for converting the
alternate-current voltage of the power source iInto an
alternate-current voltage or a pulsed voltage of a desired
value and supplying the voltage to the pair of electrodes, and
in which the second circuit is a circuit for converting the
alternate-current voltage of the power source into a
direct-current voltage of a desired value and supplying the
voltage to the male connector.

With the arrangement above, when the power source 1is
supplied to the voltage supplying part, the first circuit

converts the alternate-current voltage of the power source into



an alternate-current voltage or a pulsed voltage of a desired
value and supplies the voltage to the pair of electrodes. At
the same time, the second circuit converts the
alternate-current voltage of the power source into a
direct-current voltage of a desired value and supplies the
voltage to the male connector.

[0012] The 1invention of claim 6 is directed to the
sterilization case according to any one of claims 1 to 4, in
which the power source is a direct-current power source, and
in which the first circuit is a circuit for converting the
direct-current voltage of the power source Into an
alternate-current voltage or a pulsed voltage of a desired
value and supplying the voltage to the pair of electrodes, and
in which the second circuit is a circuit for converting the
direct-current voltage of the power source 1iInto a
direct-current voltage of a desired value and supplying the
voltage to the male connector.

With the arrangement above, when the power source 1is
supplied to the voltage supplying part, the first circuit
converts the direct-current voltage of the power source into
an alternate-current voltage or a pulsed voltage of a desired
value and supplies the voltage to the pair of electrodes. At

the same time, the second circuit converts the direct-current



voltage of the power source into a direct-current voltage of
a desired value and supplies the voltage to the male connector.
[0013] The 1invention of claim 7 is directed to the
sterilization case according to claim 6, in which the second
circuit is a circuit for supplying the direct-current voltage
of the power source directly to the male connector.

With the arrangement above, the second circuit supplies

the direct-current voltage of the power source directly to the
male connector.
[0014] The 1invention of claim 8 is directed to the
sterilization case according to any one of claims 1 to 7, 1In
which at least the dielectric of the electrode sheet is formed
of polymeric resin.

With the arrangement above, the electrode sheet, inwhich
at least the dielectric is formed of polymeric resin, can
generate ozone.

While ceramic is commonly used as a material of ozone
generators, using such apolymeric resin sheet as in the present
invention as an ozone generator allows the thickness and weight
of the electrode sheet to be reduced and the area of the ozone
generation part to be increased as well as, due to its
flexibility, the electrode sheet to be laid In a manner

following the shape of the loading part of the case main body

10



even if the loading part may be curved, for example.
[0015] The 1invention of claim 9 is directed to the
sterilization case according to any one of claims 1 to 8, iIn
which a switch mechanism is provided on the case main body,
the switch mechanism capable of turning the power source on
only when the cover body is closed and turning the power source
off after a predetermined period of sterilization time with
the power source on.

wWith the arrangement above, when the mobile
communication device is housed within the case main body and
the cover body is then closed, the power source is turned on
by the switch mechanism. This causes the housed mobile
communication device to be sterilized automatically. When the
sterilization is completed after a predetermined period of
sterilization time, the power source is turned off by the switch
mechanism.
[0016] The 1invention of claim 10 is directed to the
sterilization case according to any one of claims 1 to 9, in
which a sterilization meter for displaying sterilization
processing time is provided on the case main body.

With the arrangement above, the sterilization processing
time can be roughly visualized by the sterilization meter to

be checked and it is therefore possible to feel a real sense
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of sterilization accomplishment.
[0017] The 1invention of claim 11 is directed to the
sterilization case according to any one of claims 1 to 10, iIn
which the pair of electrodes are each formed in a comb shape
and the comb teeth of the pair of electrodes are engaged with
each other at a regular interval.

With the arrangement above, a discharge phenomenon
occurs between the pair of electrodes, in which the comb teeth
are engaged with each other at a regular interval, whereby ozone
IS generated.

[0018] The 1invention of claim 12 is directed to the
sterilization case according to any one of claims 1 to 10, iIn
which one of the pair of electrodes is housed within the
dielectric and the other electrode with a number of holes or
in a comb shape i1s disposed on the surface of the dielectric
Iin a manner opposed to the one electrode.

[0019] The 1invention of claim 13 is directed to the
sterilization case according to any one of claims 1 to 12, iIn
which the loading part is provided with a maintaining part for
maintaining the distance between the electrode sheet and the
mobile communication device or the case of the mobile
communication device loaded on the loading part within a range

of 10 mm or less.
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With the arrangement above, even a mobile communication
device having a textured surface or a mobile communication
device with a case made of textured material or cloth can be
sterilized reliably.

Effects of the Invention

[0020] As described in detail hereinbefore, the
sterilization case according to the present invention thus
allows for sterilization with ozone and charging of the mobile
communication device at one time in a very useful way.

The arrangement of sterilization not with light but with
gaseous ozone also allows not only the surface but also hidden
portions of the mobile communication device to be sterilized.

In addition, the sterilization case according to the
present invention can be close in overall size to the size of
the mobile communication device, and it is therefore possible
to reduce the size and weight of the case itself.

[0021] Particularly, in accordance with the invention of
claim 2, the sterilization time for the mobile communication
device can be shortened.
[0022] Also, In accordance with the invention of claim 3,
the rate of ozone generation and therefore the sterilization
effect can be increased.

[0023] Also, In accordance with the invention of claim 4,
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the rate of ozone generation can be further increased.
[0024] Also, In accordance with the invention of claim 8,
further size reduction can be achieved.

[0025] In accordance with the inventions of claims 9 and
10, the power source can be turned off automatically after
completion of the sterilization and the sterilization
processing time can be roughly visualized for checking in a
very useful way.

Brief Description of the Drawings

[0026] Fig. 1 is an exploded perspective view of a
sterilization case according to a first embodiment of the
present invention.

Fig. 2 1s a front view of a case main body.

Fig. 3 is a cutaway schematic plan view of the case main
body.

Fig. 4 is a cross-sectional view indicated by the arrows
A-A in Fig. 3.

Fig. 5 1s a schematic view showing the structure of a
switch circuit.

Fig. 6 1s a side view showing an arrangement state of
a pin body of the switch circuit.

Fig. 7 1is a schematic cross-sectional view of a

sterilization meter.
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Fig. 8 1s a front view of a cover body on the opening
side.

Fig. 9 is a cross-sectional view showing a state where
the cover body is fitted to the case main body.

Fig. 10 is a schematic side view showing an example of
how the sterilization case is used, where Fig. 10 (a) shows
a state where a smartphone is loaded on the case main body,
Fig. 10 (b) shows a state where the smartphone is connected
electrically to the case main body, and Fig. 10 (c) shows a
state where the cover body is closed.

Fig. 11 is a perspective view showing a state where the
smartphone is loaded on the case main body and the cover body
iIs closed completely.

Fig. 12 is a schematic view showing a state where ozone
IS generated from an electrode sheet.

Fig. 13 1s a cross-sectional view illustrating the
sterilization mechanism of ozone.

Fig. 14 is a cross-sectional view of a sterilization case
according to a second embodiment of the present invention.

Fig. 15 is a cross-sectional view of a sterilization case
according to a third embodiment of the present invention.

Fig. 16 is a cross-sectional view of a sterilization case

according to a fourth embodiment of the present invention.
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Fig. 17 1s a schematic plan view showing an electrical
connection structure between an electrode sheet and a boosting
circuit.

Fig. 18 is a partially cutaway schematic side view of
the sterilization case.

Fig. 19 is a cutaway schematic cross-sectional view of
a case main body of a sterilization case according to a fifth
embodiment of the present invention.

Fig. 20 is a cutaway schematic cross-sectional view of
a case main body of a sterilization case according to a sixth
embodiment of the present invention.

Fig. 21 is a schematic side view of a sterilization case
according to a seventh embodiment of the present invention.

Fig. 22 is a cross-sectional view showing a substantial
part of a sterilization case according to an eighth embodiment
of the present invention.

Fig. 23 is an exploded perspective view of the substantial
part shown in Fig. 22.

Fig. 24 is aplan view showing a variation of an electrode
according to the eighth embodiment.

Fig. 25 is a cross-sectional view showing a substantial
part of a sterilization case according to a ninth embodiment

of the present invention.
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Fig. 26 is a partially enlarged cross-sectional view
illustrating the sterilization mechanism.

Fig. 27 is a transferred view of photos showing viability
states of bacteria.

Fig. 28 is a diagrammatic view showing the relationship
between the viability of bacteria and the distance.

Fig. 29 is a cross-sectional view showing a substantial
part of a sterilization case according to a variation of the
ninth embodiment.

Description of the Embodiments

[0027] The best mode of the present invention will
hereinafter be described with reference to the accompanying
drawings.
[0028] (First Embodiment)
Fig. 1 is an exploded perspective view of a sterilization
case according to a first embodiment of the present invention.
As shown in Fig. 1, the sterilization case 1-1 according
to this embodiment includes a case main body 2 and a cover body
3.
[0029] Fig. 2 is a front view of the case main body 2.
As shown in Figs. 1 and 2, the case main body 2 is a base
for setting a smartphone 100 serving as a mobile communication

device thereon, including a loading part 4 and a voltage
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supplying part 6.

The loading part 4 is a rectangular plate body with a
thickness “t” and a width “w”, on the surface thereof is laid
an electrode sheet 5 on which the smartphone 100 can be loaded.
[0030] The electrode sheet 5 is a flexible sheet that
generates ozone.

Fig. 3 is a cutaway schematic plan view of the case main
body 2, and Fig. 4 is a cross-sectional view indicated by the
arrows A-A in Fig. 3.

As shown in Figs. 3 and 4, the electrode sheet 5 is formed
by a sheet-like dielectric 50 and a pair of electrodes 51, 52
housed within the dielectric 50.

Specifically, as shown in Fig. 4, the dielectric 50 is
formed of two dielectric layers 50a, 50b, in which the
electrodes 51, 52 are formed on the lower dielectric layer 50b
and the upper dielectric layer 50a is laminated on the
dielectric layer 50b in a manner covering the electrodes 51,
52.

The thus arranged electrode sheet 5 i1s entirely formed
of polymeric resin. In this embodiment, not only are the
dielectric layers 50a, 50b respectively formed of polyimide
resin, but the electrodes 51, 52 are also formed of conductive

polymer, an example of polymeric resin. The electrode sheet
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5 thus entirely formed of polymeric resin has increased
flexibility as well as reduced thickness and weight of the
electrode sheet 5, and allows the area of the ozone generation
part of the electrode sheet 5 to be iIncreased.

Further, as shown in Fig. 3, the pair of electrodes 51,
52 are each formed in a comb shape and the comb teeth 5la, 52a
are engaged with each other at a regular interval.

[0031] The voltage supplying part 6 is arranged to supply
a predetermined voltage to the electrode sheet 5 and the
smartphone 100.

Specifically, as shown In Fig. 3, the voltage supplying
part 6 is housed within a housing part 60 that is disposed on
the rear end side of the loading part 4 (upper end side in Fig.
3).

The voltage supplying part 6 includes a boosting circuit
61 serving as a first circuit, a direct-current conversion
circuit 62 serving as a second circuit, a switch circuit 63
serving as a switch mechanism, and a sterilization meter 64.
[0032] The boosting circuit 61 is acircuit for converting
the power source voltage into a voltage necessary to generate
ozone and supplying the voltage to the electrodes 51, 52 of
the electrode sheet 5.

Specifically, in this embodiment, a commercial
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alternate-current voltage power source 65 of 100 V is used as
the power source, and the boosting circuit 61 is connected
electrically to the power source 65 via the switch circuit 63.
The boosting circuit 61 has a function of boosting the
alternate-current voltage of 100 V input from the power source
65 to an alternate-current voltage or a pulsed voltage of, for
example, 2 kV to 10 kV and supplying the voltage to the
electrodes 51, 52 of the electrode sheet 5.

[0033] The direct-current conversion circuit 62 is a
circuit for converting the alternate-current voltage power
source 65 into a power source voltage of the smartphone 100
(see Fig. 1) and supplying the power source voltage to a male
connector 7.

Specifically, like the boosting circuit 61, the
direct-current conversion circuit 62 1is also connected
electrically to the power source 65 via the switch circuit 63.
The direct-current conversion circuit 62 has a function of
converting the alternate-current voltage of 100 V input from
the power source 65 to adirect-current voltage of, for example,
5 V and supplying the voltage to the male connector 7.

As shown in Figs. 1 and 2, the male connector 7 is provided
in a protruding manner in the central and lower part of the

front wall 60a of the housing part 60. In a detailed
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arrangement, when the smartphone 100 is loaded on the electrode
sheet 5 of the loading part 4, a female connector 101 provided
In the rear surface of the smartphone 100 can be connected to
the male connector 7. As shown Fig. 3, the male connector 7
Is also provided with power source terminals 7a, 7b and, when
the male connector 7 is connected to the female connector 101,
the power source terminals 7a, 7b are to be in contact with
power source terminals (not shown) of the female connector.
[0034] The switch circuit 63 is a circuit for connecting
or disconnecting the power source 65 to/from the boosting
circuilt 61, the direct-current conversion circuit 62, and the
sterilization meter 64.
[0035] Fig. 5 Is a schematic view showing the structure
of the switch circuit 63, and Fig. 6 Is a side view showing
an arrangement state of a pin body of the switch circuit 63.

As shown in Fig. 5, the switch circuit 63 includes a pin
body 63a, a spring 63b, a fixed terminal 63c, and a movable
terminal 63d.

As shown in Fig. 6, the leading end of the pin body 63a
Is inserted through a hole 60b provided in the front wall 60a
of the housing part 60. Moreover, the spring 63b is interposed
between the pin body 63a and the housing part 60 to urge the

pin body 63a to protrude outward from the front wall 60a.
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On the other hand, as shown in Fig. 5, the fixed terminal
63c is connected electrically to one of the iInput terminals
of each of the boosting circuit 61, the direct-current
conversion circuit 62, and the sterilization meter 64, while
the movable terminal 63d is connected electrically to one of
the output terminals of the power source 65. The movable
terminal 63d is a plate-spring-like metal body and, when not
subject to an external force, in pressure contact with a stopper
63e from the rear (top in Fig. 5, right in Fig. 6) toward the
front (bottom in Fig. 5, left in Fig. 6) of the housing part
60. Accordingly, the movable terminal 63d, when not subject
to a pressing force from the pin body 63a, is not in contact
with the fixed terminal 63c. However, when the pin body 63a
moves rearward to press the movable terminal 63d rearward as
indicated by the broken line, the movable terminal 63d comes
into contact with the fixed terminal 63c.

That is, the switch circuit 63 has a function of
connecting or disconnecting the commercial power source 65
depending on the movement of the pin body 63a.

The switch circuit 63 further has a function of turning
the power source off after a predetermined period of time with
the power source on.

Specifically, a controller 63f is provided at a stage
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subsequent to the fixed terminal 63c. The controller 63f
incorporates a timer (not shown) and, when the power source
Is turned on, activates the timer. Based on the time passage
of the timer, the controller 63f then disconnects the fixed
terminal 63c electrically from the boosting circuit 61, the
direct-current conversion circuit 62, and the sterilization
meter 64 after a predetermined period of time. When the power
source is turned off, the controller 63T then resets the timer
and again connects the fixed terminal 63c electrically to the
boosting circuit 61, the direct-current conversion circuit 62,
and the sterilization meter 64.

[0036] The sterilization meter 64 1is a device for
displaying sterilization processing time.

Fig. 7 is a schematic cross-sectional view of the
sterilization meter 64.

As shown in Fig. 7, the sterilization meter 64 is mounted
on the top wall 60c of the housing part 60 while being connected
electrically to the power source 65 via the switch circuit 63.
This causes, when the switch circuit 63 is closed and thereby
the power source is turned on, the sterilization meter 64 to
be activated to display sterilization processing time.
[0037] On the other hand, as shown in Fig. 1, the cover

body 3 is a box body fittable to the case main body 2 iIn an
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openable and closable manner and formed by a bottom wall 31,
a topwall 32, sidewalls 33, 34, and a frontwall 35. Moreover,
an opening 30 is provided in a face opposed to the case main
body 2.

Fig. 8 1s a front view of the cover body 3 on the opening
30 side, and Fig. 9 is a cross-sectional view showing a state
where the cover body 3 is fitted to the case main body 2.

As shown In Fig. 8, the cover body 3 has a pair of grooves
33a, 34a.

Specifically, the groove 33a is formed at a corner between
the side wall 33 and the bottom wall 31, while the groove 34a
Is formed at a corner between the side wall 34 and the bottom
wall 31. The thus arranged grooves 33a, 34a are set to have
a width (vertical width in Fig. 8) approximately equal to the
thickness “t” of the loading part 4 of the case main body 2
(see Fig. 2) and a distance therebetween approximately equal
to the width “w” of the loading part 4.

Since the cover body 3 has such a structure, the grooves
33a, 34a can be fitted slidably at the respective ends of the
loading part 4 of the case main body 2 in a manner positioning
the bottom wall 31 of the cover body 3 under the loading part
4, as shown in Fig. 9. Starting from this state, the cover

body 3 can be slid toward the housing part 60 of the case main
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body 2 to be closed completely.
[0038] As mentioned above, the sterilization case 1-1
according to this embodiment can be close in overall size
including the case main body 2 and the cover body 3 to the size
of the smartphone 100, and it is therefore possible to reduce
the size and weight of the sterilization case 1-1 itself.
Further, the thin electrode sheet 5, which iIs arranged
to be laid within the case main body 2, cannot increase the
size of the sterilization case 1-1.
[0039] Next will be described an example of how the
sterilization case 1-1 according to this embodiment is used.
Fig. 10 is a schematic side view showing an example of
how the sterilization case 1-1 is used, where Fig. 10 (&) shows
a state where the smartphone 100 is loaded on the case main
body 2, Fig. 10 (b) shows a state where the smartphone 100 is
connected electrically to the case main body 2, and Fig. 10
(c) shows a state where the cover body 3 is closed. Also, Fig.
11 is a perspective view showing a state where the smartphone
100 is loaded on the case main body 2 and the cover body 3 is
closed completely.
[0040] The smartphone 100 can be charged and sterilized
as follows using the sterilization case 1-1 according to this

embodiment.
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First, in Fig. 10 (a), a user inserts the power source
65 of the case main body 2 into a commercial power source socket
(not shown).

In this state, since the pin body 63a of the switch circuit
63 1s not subject to an external pressing force, the movable
terminal 63d is not In contact with the fixed terminal 63c as
indicated by the solid line in Fig. 5, and the power source
iIs In an off state. The commercial power source is therefore
not input to the case main body 2.

In this state, as shown in Fig. 10 (a), the smartphone
100 i1s loaded on the electrode sheet 5 of the loading part 4,
with the female connector 101 facing the male connector 7 of
the case main body 2, and then moved toward the housing part
60. When the smartphone 100 is moved fully toward the housing
part 60, the female connector 101 can be connected to the male
connector 7 that protrudes from the housing part 60, as shown
in Fig. 10 (b). That is, in this state, the smartphone 100
Is connected electrically to the direct-current conversion
circuit 62 (see Fig. 5) through the female connector 101 and
the male connector 7.
[0041] Next, the cover body 3 is fitted to the loading part
4 as indicated by the alternate long and two short dashed line.

Specifically, as shown in Fig. 9, the grooves 33a, 34a of the
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cover body 3 is fitted at the respective ends of the loading
part 4 and the cover body 3 is slid toward the housing part
60 of the case main body 2.

When the cover body 3 is then moved fully toward the
housing part 60 as shown in Fig. 10 (c), the cover body 3 is
closed completely as shown in Fig. 11.

In this state, since the pin body 63a of the switch circuit
63 (see Fig. 5) is subject to a pressing force from the bottom
wall 31 of the cover body 3 to move into the voltage supplying
part 6 as shown in Fig. 10 (c), the movable terminal 63d comes
into contact with the fixed terminal 63c as indicated by the
broken line in Fig. 5. As a result, the power source is turned
on and the commercial power source is input via the power source
65 and the switch circuit 63 to the boosting circuit 61, the
direct-current conversion circuit 62, and the sterilization
meter 64 for activation thereof.

[0042] Fig. 12 is a schematic view showing a state where
ozone is generated from the electrode sheet 5.

When the boosting circuit 61 1is activated, the
alternate-current voltage of 100 V input from the power source
65 at the commercial alternate-current voltage is boosted by
the boosting circuit 61 to an alternate-current voltage or a

pulsed voltage of 2 kV to 10 kV and supplied to the electrodes
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51, 52 of the electrode sheet 5, as shown in Fig. 12. The
polarity of the comb teeth 5la of the electrode 51 and the
polarity of the comb teeth 52a of the electrode 52 then become
opposite and thereby discharging occurs between the comb teeth
5l1a and 52a, so that ozone O3 Is generated. As aresult, a large
amount of ozone O3 is emitted around the electrode sheet 5 as
indicated by the arrows.

[0043] Fig. 13 is a cross-sectional view 1llustrating the
sterilization mechanism of ozone.

When a large amount of ozone Oz is emitted around the
electrode sheet 5 as mentioned above, the gaseous ozone Oz IS
confined within the closed sterilization case 1-1 to fill the
entire sterilization case 1-1, as shown inFig. 13. Asaresult,
the ozone 03 will wrap around the entire smartphone 100 to
sterilize not only the surface of the smartphone 100 but also
portions hidden behind the accessories, etc.

In this state, as shown in Fig. 11, the sterilization
processing time, that is, the time of activation of the
sterilization case 1-1 can be visualized by the sterilization
meter 64 to be checked.

[0044] On the other hand, the alternate-current voltage
of 100 V from the power source 65 is converted by the

direct-current conversion circuit 62 to a direct-current
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voltage of, for example, 5 V and, as shown in Fig. 10, the
direct-current voltage is supplied to the smartphone 100
through the male connector 7 and the female connector 101.

That is, the smartphone 100 is sterilized and charged at one

time.
[0045] In this power-on state, as shown in Fig. 5, the timer
has been activated by the controller 63f. After a

predetermined period of time during which the sterilization
and charging are considered to have been accomplished
sufficiently, the controller 63f then disconnects the fixed
terminal 63c electrically from the boosting circuit 61, the
direct-current conversion circuit 62, and the sterilization
meter 64 to complete the sterilization and charging.

After confirming that the sterilization has been
completed, the user slides the cover body 3 in the state shown
in Fig. 10 (c¢) leftward as shown in Fig. 10 (b). This causes
the pressing force from the cover body 3 on the pin body 63a
to be released and thereby the power source to be turned off.
As a result, the controller 63f resets the timer and again
connects the fixed terminal 63c electrically to the boosting
circuit 61, the direct-current conversion circuit 62, and the
sterilization meter 64.

Then, as shown in Fig. 10 (a), removing the cover body
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3 from the case main body 2 allows the smartphone 100, which
has been sterilized and charged, to be taken out of the
sterilization case 1-1.

[0046] (Second Embodiment)

Next will be described a second embodiment of the present
invention.

Fig. 14 is a cross-sectional view of a sterilization case
1-2 according to the second embodiment of the present
invention.

As shown In Fig. 14, the sterilization case 1-2 according
to this embodiment differs from the above-described first
embodiment in that spacers 8 are provided.

That i1s, the multiple spacers 8 are disposed on the

electrode sheet 5 of the case main body 2. Specifically, four
or more spacers 8 are fastened onto the electrode sheet 5 to
support thereon the four corners of the lower surface of the
loaded smartphone 100.
[0047] With the arrangement above, a clearance S1 is formed
between the lower surface of the smartphone 100 and the
electrode sheet 5, and a large amount of air gains entrance
also into the clearance S1.

This allows a large amount of oxygen to be secured over

the electrode sheet 5 and thereby the rate of ozone generation
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by the electrode sheet 5 to increase.

Since the other configurations, operations, and effects
are the same as those in the above-described first embodiment,
the description thereof will be omitted.

[0048] (Third Embodiment)

Next will be described a third embodiment of the present
invention.

Fig. 15 is a cross-sectional view of a sterilization case
1-3 according to the third embodiment of the present invention.

As shown In Fig. 15, the sterilization case 1-3 according
to this embodiment differs from the above-described first and
second embodiments In the shape of the loading part 4 and the
electrode sheet 5.

That i1s, the loading part 4 is curved to have a waved
cross-sectional shape, and a flexible electrode sheet 5 is laid
along the shape of the loading part 4.

With the arrangement above, a number of clearances S2
are formed between the lower surface of the smartphone 100 and
the waved electrode sheet 5, and a large amount of air fills
the clearances S2.

This allows a large amount of oxygen to be secured around
the electrode sheet 5 and thereby the rate of ozone generation

by the electrode sheet 5 to increase.
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Further, the electrode sheet 5, which is thus laid in
a waved shape, can have a large area.

Since the other configurations, operations, and effects
are the same as those in the above-described first and second
embodiments, the description thereof will be omitted.
[0049] (Fourth Embodiment)

Next will be described a fourth embodiment of the present
invention.

Fig. 16 is a cross-sectional view of a sterilization case
1-4 according to the fourth embodiment of the present
invention.

As shown In Fig. 16, the sterilization case 1-4 according
to this embodiment differs from the above-described first to
third embodiments in that an electrode sheet 5” separate from
the electrode sheet 5 is provided.

[0050] Specifically, the electrode sheet 5” is laid on the
inner surface of the top wall 32 of the cover body 3.

Fig. 17 1s a schematic plan view showing an electrical
connection structure between the electrode sheet 5° and the
boosting circuit 61.

As shown in Fig. 17, the electrode sheet 5” has the same
structure as the electrode sheet 5, having a dielectric 50 and

electrodes 51, 52. Moreover, terminals 53a, 53b of a female
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connector 53 are connected to the electrodes 51, 52 of the
electrode sheet5”, while terminals 54a, 54b of a male connector
54 are connected to the output terminals of the boosting circuit
61. This causes, when the male connector 54 is inserted into
the female connector 53, the terminals 53a, 53b of the female
connector 53 and the terminals 54a, 54b of the male connector
54 to come into contact with each other, whereby the boosting
circuit 61 and the electrodes 51, 52 of the electrode sheet
5”7 are connected electrically via the female connector 53 and
the male connector 54.
[0051] Fig. 18 is a partially cutaway schematic side view
of the sterilization case 1-4 according to this embodiment.
As shown in Fig. 18, the electrode sheet 5 is applied
on the inner surface of the top wall 32 of the cover body 3
and the female connector 53 is attached in the rear of the top
wall 32. On the other hand, the male connector 54 connected
to the boosting circuit 61 is provided In a manner protruding
on an upper part of the front wall 60a of the voltage supplying
part 6.
[0052] Since the sterilization case 1-4 is thus configured,
when the cover body 3 is fitted to the loading part 4 of the
case main body 2 to which the smartphone 100 is connected and

moved toward the housing part 60, the female connector 53 of
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the electrode sheet 5” comes close to the male connector 54
of the housing part 60. When the cover body 3 is then brought
closest to the housing part 60, the male connector 54 is
inserted into the female connector 53. As a result, the
boosting circuit 61 of the voltage supplying part 6 and the
electrodes 51, 52 of the electrode sheet 5” are connected
electrically via the female connector 53 and the male connector
54.

In this state, since the power source is on with the
movement of the pin body 63a, an alternate-current voltage or
a pulsed voltage is supplied from the boosting circuit 61 to
the electrodes 51, 52 of both the electrode sheet 5 and the
electrode sheet 5”. This causes ozone to be emitted from the
upper electrode sheet 5” and the lower electrode sheet 5 toward
the smartphone 100, whereby the smartphone 100 is sterilized
in a short period of time.

Since the other configurations, operations, and effects
are the same as those iIn the above-described first to third
embodiments, the description thereof will be omitted.
[0053] (Fifth Embodiment)

Next will be described a fifth embodiment of the present
invention.

Fig. 19 is a cutaway schematic cross-sectional view of
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a case main body 2 of a sterilization case 1-5 according to
the fifth embodiment of the present invention.

As shown In Fig. 19, the sterilization case 1-5 according
to this embodiment differs from the above-described first to
fourth embodiments In that the power source is a battery 65’
serving as a direct-current power source.

In this embodiment, the battery 65” is a dry cell capable
of supplying a direct-current voltage of, for example, 6 V and
can be housed within the housing part 60 of the case main body
2.

The battery 65” is connected via the switch circuit 63
to a boosting circuit 617, adirect-current conversion circuit
627, and the sterilization meter 64.

The boosting circuit 61” has a function of boosting the
direct-current voltage of 6 V from the battery 65 to an
alternate-current voltage or a pulsed voltage of 2 kV to 10
kv, and the direct-current conversion circuit 62 has a
function of converting the direct-current voltage of 6 V from
the battery 657 into a direct-current voltage of 5 V.
[0054]

With the arrangement above, the direct-current voltage
of 6 V from the battery 65” is converted by the boosting circuit

61” into an alternate-current voltage or a pulsed voltage of
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2 kv to 10 kV. The alternate-current voltage or the pulsed
voltage is then supplied from the boosting circuit 61” to the
electrodes 51, 52 of the electrode sheet 5. At the same time,
the direct-current voltage of 6 V from the battery 65” is
converted by the direct-current conversion circuit 62” into
a direct-current voltage of 5 V and supplied to the male
connector 7.

Since the other configurations, operations, and effects
are the same as those in the above-described first to fourth
embodiments, the description thereof will be omitted.
[0055] (Sixth Embodiment)

Next will be described a sixth embodiment of the present
invention.

Fig. 20 is a cutaway schematic cross-sectional view of
a case main body 2 of a sterilization case 1-6 according to
the sixth embodiment of the present invention.

As shown In Fig. 20, the sterilization case 1-6 according
to this embodiment differs from the above-described first to
fitth embodiments i1n that the direct-current conversion
circuit 627~ has a structure for supplying the direct-current
power source voltage directly to the male connector 7.

Specifically, a female connector 66 is provided in a rear

wall 60d of the housing part 60 of the voltage supplying part
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6 and electrically connected via the switch circuit 63 to a
boosting circuit 61”7, the direct-current conversion circuit
62”7, and the sterilization meter 64.

The direct-current conversion circult 62”7 is a circult
for outputting the direct-current power source from the female
connector 66 directly with no conversion to the male connector
7 and formed by wires 62a, 62b themselves.

[0056] The power source according to this embodiment is
a 5 V direct-current power source supplied from a well-known
charger 200 used for the smartphone 100.

Specifically, the charger 200 includes a converter 201
for converting the 100V commercial voltage 1iInto a
direct-current voltage of 5 V, a cable 202 drawn out of the
converter 201, and a USB connector 203 attached to a leading
end portion of the cable 202.

When the USB connector 203 of the charger 200 is inserted
into the female connector 66 of the case main body 2, power
source terminals (not shown) of the USB connector 203 come into
contact with terminals 66a, 66b of the female connector 66.
[0057] With the arrangement above, when the converter 201
of the charger 200 is connected to the commercial power source
socket and the USB connector 203 is connected to the female

connector 66 of the case main body 2, the 5 V direct-current
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voltage from the USB connector 203 is supplied to the boosting
circuit 61”7, the direct-current conversion circuit 62””, and
the sterilization meter 64 when the switch circuit 63 is on.
The 5V direct-current voltage is then converted by the boosting
circuit 617”7 into an alternate-current voltage or a pulsed
voltage of 2 kV to 10 kV, while supplied by the direct-current
conversioncircuit62’>directly asab5Vdirect-current voltage
to the male connector 7.

Since the other configurations, operations, and effects
are the same as those in the above-described first to fifth
embodiments, the description thereof will be omitted.
[0058] (Seventh Embodiment)

Next wi Il be described a seventh embodiment of the present
invention.

Fig. 21 is a schematic side view of a sterilization case
1-7 according to the seventh embodiment of the present
invention.

The above-described TfTirst to sixth embodiments are
arranged such that the cover body 3 can be slid and fitted to
the case main body 2. The sterilization case 1-7 according
to this embodiment differs from the above-described first to
sixth embodiments in that the cover body 3 is fitted rotatably

to the case main body 2, as shown in Fig. 21.
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Specifically, a lower part of the front wall 35 of the
cover body 3 is fitted rotatably using a shaft 39 to the front
(left in Fig. 21) of the loading part 4 of the case main body
2.

Moreover, the pin body 63a of the switch circuit 63 is

attached onto the top wall 60c of the housing part 60 of the
case main body 2.
[0059] With the arrangement above, the cover body 3 can
be opened to load the smartphone 100 on the case main body 2
as indicated by the solid line in Fig. 21. The cover body 3
can then be closed to confine the smartphone 100 within the
sterilization case 1-7 as indicated by the alternate long and
two short dashed line iIn Fig. 21. When the cover body 3 is
thus closed, the top wall 32 of the cover body 3 presses the
pin body 63a, whereby the power source is turned on.

Since the other configurations, operations, and effects
are the same as those in the above-described first to sixth
embodiments, the description thereof will be omitted.
[0060] (Eighth Embodiment)

Next wi Il be described an eighth embodiment of the present
invention.

Fig. 22 is a cross-sectional view showing a substantial

part of a sterilization case according to the eighth embodiment
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of the present invention, and Fig. 23 is an exploded perspective
view of the substantial part shown In Fig. 22.

As shown in Fig. 22, the sterilization case according
to this embodiment includes an electrode sheet 5”7 having a
structure different from those of the electrode sheets 5, 5~
according to the above-described embodiments.

That is, only one electrode 517 is housed within the

dielectric 50 and the other electrode 52”-1 is provided on the
surface of the dielectric 50.
[0061] Specifically, as shown in Fig. 23, the solid
electrode 51” is formed in a laminated manner on the lower
dielectric layer 50b and the upper dielectric layer 50a is
laminated on the dielectric layer 50b in a manner covering the
electrode 517. Moreover, the electrode 527-1 having
approximately the same shape as the electrode 51~ is formed
on the dielectric layer 50a. Further, a protective layer 55
iIs laminated on the electrode 527-1.

A terminal part 5la’ is provided at a corner of the
electrode 51° and a rectangular feed port 50c through which
the terminal part 5l1a” is exposed is formed at a corner of the
upper dielectric layer 50a. Further, a feed port 55a in
communication with the feed port 50c is provided at a corner

of the protective layer 55. Moreover, a wire 6la extending
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from one of the output terminals of the boosting circuit 61
Is connected to the terminal part 5la’ of the electrode 51~
through the feed ports 55a and 50c.

On the other hand, a terminal part 52a” is provided at
a corner of the electrode 52”-1 and a rectangular feed port
55b through which the terminal part 52a” is exposed is formed
at a corner of the upper protective layer 55. Moreover, awire
61b extending from the other output terminal of the boosting
circuit 61 is connected to the terminal part 52a” of the
electrode 52”-1 through the feed port 55b.

Further, a number of circular holes 52b” are bored at
a regular interval in the electrode 52”-1 that is provided on
the surface of the dielectric 50.

Like the electrode sheet 5 according to the
above-described first embodiment, the electrode sheet 57~
according to this embodiment is also formed entirely of
polymeric resin. That is, not only are the dielectric layers
50a, 50b and the protective layer 55 respectively formed of
polyimide resin, but the electrodes 51”7, 52”-1 are also formed
of conductive polymer, an example of polymeric resin.

It is noted that in this embodiment, the protective layer
55, which i1s provided on the electrode 52”-1 existing on the

surface of the dielectric 50, is not an essential member and,
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In some cases, may not necessarily be provided.

While in this embodiment, the electrode 52”-1 having a
number of circular holes 52b” are applied as the other electrode,
a meshed electrode 527 -2 may be applied as the other electrode
as shown in Fig. 24 (a) or a comb-like electrode 52”-3 may be
applied as the other electrode as shown in Fig. 24 (b).

Since the other configurations, operations, and effects
are the same as those in the above-described first to seventh
embodiments, the description thereof will be omitted.
[0062] (Ninth Embodiment)

Next will be described a ninth embodiment of the present
invention.

Fig. 25 is a cross-sectional view showing a substantial
part of a sterilization case according to the ninth embodiment
of the present invention, and Fig. 26 is a partially enlarged
cross-sectional view i1llustrating the sterilization
mechanism.

As shown In Fig. 25, the sterilization case 1-9 according
to this embodiment differs from the above-described first to
eighth embodiments iIn that a structure is employed for
maintaining the distance “h” between the sterilization target
surface and the electrode sheet 5 at a constant value.

That is, in this embodiment, a spacer 8” serving as a
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maintaining part is set to have a height “h” within a range
of 10 mm or less.

[0063] IT the surface of the smartphone 100 is mirrored
as shown in the above-described second embodiment, etc.,
bacteria on the surface of the smartphone 100 can be removed
almost completely by ozone regardless of the distance between
the smartphone 100 and the electrode sheet 5.

However, if the surface of the smartphone 100 is textured

or 1T the smartphone 100 housed within a case made of textured
material or cloth is sterilized, the larger the distance
between the surface of the smartphone 100 or the surface of
the case to be sterilized and the electrode sheet 5, the less
the sterilization effect can be achieved.
[0064] Hence, in this embodiment, the height “h” of the
spacer 8” is set within a range of 10 mm or less to position
the sterilization target close to the electrode sheet 5 and
thereby to achieve a high sterilization effect even if the
surface of the smartphone 100 may be textured or the case may
be made of textured material or cloth.

Specifically, four or more spacers 8’ are fastened onto
the electrode sheet 5 such that the distance “h” between the
sterilization target and the electrode sheet 5 is maintained

within a range of 10 mm or less.
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[0065] With the arrangement above, as shown In Fig. 25,
when the smartphone 100 is housed within a case 110 (mobile
communication device case) made of textured material or cloth
and the case 110 is loaded on the spacer 8”, the distance “h”
between the surface of the case 110 and the electrode sheet
5 i1s maintained within a range of 10 mm or less.

In this state, when the cover body 3 is fitted to the
case main body 2 and ozone is generated, the ozone fills the
clearance between the case 110 and the electrode sheet 5 to
try to remove bacteria attached to the surface of the case 110.
[0066] However, if the surface of the case 110 is textured,
most of the bacteria K gain entrance into a number of recessed
portions 110b in the surface 110a of the case 110, as shown
in Fig. 26. Accordingly, if the distance “h” between the
surface 110a of the case 110 and the electrode sheet 5 is large,
the ozone cannot remove the bacteria K within the recessed
portions 110b, resulting in a significant reduction in the
sterilization effect.

However, iIn this embodiment, since the distance “h”
between the surface 110a of the textured case 110 and the
electrode sheet 5 is maintained by the spacer 8” within a range
of 10 mm or less to cause the surface 110a of the case 110 to

face the electrode sheet 5 in the vicinity thereof, the bacteria
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K within the recessed portions 110b can be removed reliably
by the ozone.

[0067] The i1nventors have conducted the following
experiment to demonstrate the effect.

Fig. 27 is a transferred view of photos showing viability
states of bacteria K.

The i1nventors have conducted the experiment under a
common indoor condition.

First, microorganisms (common viable bacteria;
hereinafter referred to as “bacteria K”) were preparatorily
grown separately and the bacteria K were sprayed onto a piece
of polyester cotton blended cloth not shown, and then the cloth
was dried.

The surface of the prepared cloth was then wiped with
a 5 cm square medium B, and the bacteria K were grown on the
medium B under a temperature of 35 degrees C for 48 hours. Then,
as shown in Fig. 27 (a), 137 bacteria K lived on the 5 cm square
medium B.

That is, 1twas ensured that the number of living bacteria
K was 137 with no ozone treatment.

Next, the prepared cloth was fixed “xX” mm immediately
above the electrode sheet 5 with the surface on which the

bacteria K were sprayed facing the electrode sheet 5. In this
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state, ozone was generated from the electrode sheet 5 and the
cloth was exposed to the ozone for two hours. Upon this, a
pulsed power source of p-p 14 kV at a frequency of 13 Hz was
supplied to the electrode sheet 5 to generate ozone.

Thereafter, the surface of the ozone-treated cloth was
then wiped with a 5 cm square medium B, and the bacteria K were
grown on the medium B under a temperature of 35 degrees C for
48 hours.

The distance “x” mm between the cloth and the electrode
sheet 5 was set to 2 mm, 5 mm, 10 mm, 20 mm, 30 mm for the ozone
treatment. As a result, the number of living bacteria K on
the 5 cm square medium B was 1 as shown in Fig. 27 (b) if the
distance between the cloth and the electrode sheet 5 was 2 mm,
the number of living bacteria K was 19 as shown in Fig. 27 (c)
iIT the distance was 5 mm, the number of living bacteria K was
51 as shown in Fig. 27 (d) if the distance was 10 mm, the number
of living bacteria K was 103 as shown in Fig. 27 (e) if the
distance was 20 mm, and the number of living bacteria K was
102 as shown in Fig. 27 (f) if the distance was 30 mm.

That is, it was ensured that with an ozone treatment,
the larger the distance between the cloth and the electrode
sheet 5, the larger the number of living bacteria K became.

[0068] Fig. 28 1is a diagrammatic view showing the
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relationship between the viability of bacteria K and the
distance.

The inventors defined the viability of bacteria K as
(number of bacteria after ozone treatment + number of bacteria
before ozone treatment) x 100 (%), and plotted the relationship
between the electrode sheet/cloth distance and the viability
of bacteria K in the above-described ozone treatment.

As shown in Fig. 28, points pl to p5 were then obtained.

As indicated by the points pl, p2, p3, the viability is
1%, 14%, 37% for the distance 2 mm, 5 mm, 10 mm, being less
than a reference viability of 50%.

However, as indicated by the points p4, p5, the viability
Is 75%, 74% for the distance 20 mm, 30 mm, being far over the
reference viability of 50%.

From the experimental result, it can be determined that
the distance between the cloth and the electrode sheet 5 at
which the viability reliably falls below 50% is 10mm or less.

Hence, the inventors set the distance “h” to be maintained
by the spacer 8> shown in Fig. 25 within a range of 10 mm or
less. Thus maintaining the distance “h” between the surface
110a of the case 110 and the electrode sheet 5 within a range
of 10 mm or less allows the viability of bacteria K living on

the surface 110a of the case 110 to be limited below the
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reference viability of 50%, as shown in Fig. 28.

[0069] It is noted that while in this embodiment, the
spacer 8~ provided in amanner protruding on the electrode sheet
5 is applied as a maintaining part, the maintaining part is
not limited to only such a spacer 8”. As shown in Fig. 29,
a spacer 8”” formed by projecting upward the corners of the
loading part 4 is also included.

Since the other configurations, operations, and effects
are the same as those in the above-described first to eighth
embodiments, the description thereof will be omitted.
[0070] It is noted that the present invention is not
intended to be limited to the above-described embodiments, but
may be variously varied and changed within the spirit and scope
of the invention.

For example, while In the above-described embodiments,
the electrodes 51, 52, 517, 52°-1 to 52°-3 of the electrode
sheets 5, 5”” are also formed of conductive polymer, an example
of polymeric resin like the dielectric 50, the electrodes 51,
52, 517, 527-1 to 52”-3 may be formed of metal foil such as
copper or conductive iInk such as carbon or silver.

Also, while the electrode sheets 5, 5” according to the
above-described first to seventh embodiments employ the

structure in which the pair of comb-like electrodes 51, 52 are
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housed together within the dielectric 50 and the electrode
sheet 5”7 according to the above-described eighth embodiment
employs the structure in which the one electrode 51~ is housed
within the dielectric 50 and the other electrode 527-1 is
provided on the surface of the dielectric 50, the structure
of the electrode sheet is not limited thereto. For example,
a pair of electrodes may be formed in a flat-plate manner and
the two electrodes may be arranged side by side at a regular
interval or single electrodes may be formed together in a spiral
shape and the pair of spiral electrodes may be fitted to each
other at a regular interval.

Also, while the above-described embodiments illustrate
the sterilization cases 1-1 to 1-7 including the sterilization
meter 64, it will be appreciated that sterilization cases not
including the sterilization meter 64 also fall within the scope
of the invention.

Also, while the above-described embodiments illustrate
the smartphone 100 as an example mobile communication device,
it will be appreciated, without being limited thereto, that
cell phones such as so-called Galapagos cell phones and common
cell phones are also included In such a mobile communication

device.
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Reference Signs List

[0071] 1-1 to 1-7, 1-9 .. sterilization case, 2 .. case main
body, 3 .. cover body, 4 .. loading part, 5, 57, 5”” .. electrode
sheet, 6 .. voltage supplying part, 7, 54 .. male connector, 7a,
7b .. power source terminal, 53a, 53b, 54a, 54b, 66a, 66b ..
terminal, 8, 8”, 8”” .. spacer, 30 .. opening, 31 .. bottom wall,
32 .. top wall, 33, 34 .. side wall, 33a, 34a .. groove, 35 .. front
wall, 39 .. shaft, 50 .. dielectric, 50a, 50b .. dielectric layer,
50c, 55a, 55b .. feed port, 51, 52, 51”7, 527-1 to 527-3 ..
electrode, 51a, 52a .. comb teeth, 51a’, 52a” .. terminal part,
52b> .. circular hole, 53, 66, 101 .. female connector, 55 ..
protective layer, 60 .. housing part, 60a .. front wall, 60b ..
hole, 60c .. top wall, 60d .. rear wall, 61, 61”, 61~ .. boosting
circuit, 6la, 61b .. wire, 62, 62”7, 6277 .. direct-current
conversion circuit, 62a, 62b .. wire, 63 .. switch circuit, 63a
.. pin body, 63b .. spring, 63c .. fixed terminal, 63d .. movable
terminal, 63e .. stopper, 63f .. controller, 64 .. sterilization
meter, 65 .. power source, 65” .. battery, 100 .. smartphone, 110
.. case, 110a .. surface, 110b .. recessed portion, 200 .. charger,
201 .. converter, 202 .. cable, 203 .. USB connector, B .. medium,

h .. distance, K .. bacteria, S1, S2 .. clearance.
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CLAIMS:
[Claim 1] A sterilization case comprising:

a case main body having a loading part with a surface
on which an electrode sheet is laid, the electrode sheet being
formed by housing at least one of a pair of electrodes within
a sheet-1like dielectric, and in which a mobile communication
device can be loaded on the electrode sheet, and a voltage
supplying part supplying a predetermined voltage to the
electrode sheet and the mobile communication device; and

a cover body attached to the case main body in an openable
and closable manner, wherein

the voltage supplying part comprises:

a first circuit of converting a power source into a
voltage, the first circuit supplying the voltage to the pair
of electrodes so that ozone is generated through the at least
one of the pair of electrodes; and

a second circuit of converting the power source into a
power source voltage of the mobile communication device, the
second circuit supplying the power source voltage to a male
connector connectable to a female connector of power supply
to the mobile communication device.

[Claim 2] The sterilization case according to claim 1,
wherein

another electrode sheet separate from the electrode
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sheet is provided on an inner surface of a top wall of the cover
body, and wherein

the first circuit is connected also to electrodes of the
another separate electrode sheet.
[Claim 3] The sterilization case according to claim 1,
wherein

a spacer for loading the mobile communication device is
provided in a manner protruding on the electrode sheet on the
loading part.
[Claim 4] The sterilization case according to claim 1,
wherein

the loading part is formed to have a waved cross-sectional
shape and the electrode sheet is laid along the waved loading
part.
[Claim 5] The sterilization case according to claim 1, wherein

the power source is an alternate-current power source,
and wherein

the first circuit 1s a circuit for converting the
alternate-current voltage of the power source 1into an
alternate-current voltage or a pulsed voltage of a desired
value and supplying the voltage to the pair of electrodes, and
wherein

the second circuit is a circuit for converting the

alternate-current voltage of the power source into a
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direct-current voltage of a desired value and supplying the
voltage to the male connector.
[Claim 6] The sterilization case according to claim 1,
wherein

the power source is a direct-current power source, and
wherein

the first circuit 1is a circuit for converting the
direct-current voltage of the power source into an
alternate-current voltage or a pulsed voltage of a desired
value and supplying the voltage to the pair of electrodes, and
wherein

the second circuit is a circuit for converting the
direct-current voltage of the power source 1into a
direct-current voltage of a desired value and supplying the
voltage to the male connector.
[Claim 7] The sterilization case according to claim 6,
wherein

the second circuit 1is a circuit for supplying the
direct-current voltage of the power source directly to themale
connector.
[Claim 8] The sterilization case according to claim 1,
wherein

at least the dielectric of the electrode sheet is formed

of polymeric resin.
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[Claim 9] The sterilization case according to claim 1,
wherein

a switch mechanism is provided on the case main body,
the switch mechanism being capable of turning on the power
source only when the cover body is closed and turning off the
power source after a predetermined periodof sterilization time
with the power source on.
[Claim 10] The sterilization case according to claim 1,
wherein

a sterilization meter for displaying sterilization
processing time is provided on the case main body.
[Claim 11] The sterilization case according to claim 1,
wherein

each of the pair of electrodes is formed in a comb shape
and comb teeth of the pair of electrodes are engaged with each
other at a regular interval.
[Claim 12] The sterilization case according to claim 1,
wherein

one of the pair of electrodes is housed within the
dielectric and another electrode with a number of holes or in
a comb shape is disposed on a surface of the dielectric in a
manner opposed to the one electrode.
[Claim 13] The sterilization case according to claim 1,

wherein
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the loading part is provided with a maintaining part for
maintaining a distance between the electrode sheet and the
mobile communication device or a case of the mobile
communication device loaded on the loading part within a range

of 10 mm or less.
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