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SYSTEM

(57) Provided are a wireless earphone charger, a
wireless earphone, and a wireless earphone system that
improve visibility and design of an indicator of the charg-
er.

The wireless earphone charger 3 is configured to
charge a wireless earphone including a receiving circuit
141, 241 configured to receive a sound signal via a wire-
less communication line, and an earphone rechargeable
battery 15, 25 configured to charge power to be supplied
to the receiving circuit. The wireless earphone charger
includes a rechargeable battery 35 configured to charge
power to be supplied to the earphone rechargeable bat-
tery, an indicator 34A configured to indicate a plurality of
indication modes, and a controller 39 configured to switch
the indication modes. The indication modes of the indi-
cator include a first indication mode for indicating a re-
maining power of the rechargeable battery, and a second
indication mode for indicating a remaining power of the
earphone rechargeable battery. The indicator indicates
only one of the indication modes.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a wireless ear-
phone charger, a wireless earphone, and a wireless ear-
phone system.

BACKGROUND ART

[0002] Recently, wireless type earphones (hereinafter,
referred to as "wireless earphones") without a cord for
connecting to a sound source have been commercially
available. Generally, a wireless earphone includes a pair
of right and left sound emitting units. The wireless ear-
phone receives a sound signal from a sound source such
as a portable music player, for example, via a wireless
communication line such as Bluetooth (registered trade-
mark). The wireless earphone includes a wireless ear-
phone in which left and right sound emitting units are
connected by a cable, and what is called a complete wire-
less earphone in which left and right sound emitting units
are completely independent (the left and right sound
emitting units are not connected by a cable).
[0003] The wireless earphone is not physically con-
nected to the sound source via a cord, as described
above. Therefore, the wireless earphone cannot receive
power from the sound source in use. Thus, each sound
emitting unit is provided with a rechargeable battery for
charging power from an external power and supplying
power to a plurality of components (electronic compo-
nents) of the wireless earphone.
[0004] As a charging method of a wireless earphone
rechargeable battery, a charging method in which a hous-
ing case used for housing or carrying a wireless earphone
is used as a charger has been proposed (for example,
see CN 205681594 U.)
[0005] The charger disclosed in CN 205681594 U in-
cludes a rechargeable battery and a light emitter. The
rechargeable battery charges power from an external
power source, and supplies power to a rechargeable bat-
tery within the wireless earphone (hereinafter, referred
to as "earphone rechargeable battery"). The light emitter
emits light corresponding to a remaining power of the
rechargeable battery, a charging state of the recharge-
able battery (whether charging is in progress), and a
charging state of the earphone rechargeable battery
(whether charging is in progress) when the wireless ear-
phone is being charged. A user can identify a state of the
charger or the wireless earphone by visually recognizing
light emission modes of the light emitter. In such a charg-
er, if the user can recognize the remaining power of the
earphone rechargeable battery (the charging amount of
the earphone rechargeable battery) even when the wire-
less earphone is housed in the charger, the convenience
of the user is improved.
[0006] A charger that enables the user to recognize
the remaining power of the earphone rechargeable bat-

tery with the light emission modes of the light emitter
when the wireless earphone is housed in the charger has
been proposed (e.g., see JP 2017-99259 A).
[0007] The charger (a case) disclosed in JP
2017-99259 A includes a rechargeable battery and a plu-
rality of light emitters. One of the light emitters emits light
in a color corresponding to the remaining power of the
rechargeable battery, so that an indicator indicates the
remaining power. Another light emitter emits light in a
color corresponding to the remaining power of the ear-
phone rechargeable battery, so that the indicator indi-
cates the remaining power. Therefore, the charger dis-
closed in JP 2017-99259 A, simultaneously indicates in-
formation on power such as the remaining power of the
rechargeable battery within the charger or the earphone
rechargeable battery on the indicator when the wireless
earphone is housed in the case to enable the user to
recognize the information.
[0008] However, in order to enable the user to recog-
nize the charging state and the remaining power of each
of the rechargeable battery within the charger and the
earphone rechargeable battery, when a plurality of light
emitters provided in the charger emit light simultaneously
and in a plurality of colors, the user cannot instantly rec-
ognize information on power, and accordingly the visibil-
ity and design of the indicator of the charger deteriorate.

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0009] An object of the present invention is to solve the
problem in related art as described above and to improve
visibility and design of an indicator of a charger.

SOLUTION TO PROBLEM

[0010] A wireless earphone charger according to the
present invention is configured to charge a wireless ear-
phone including a receiving circuit configured to receive
a sound signal via a wireless communication line, and
an earphone rechargeable battery configured to charge
power to be supplied to the receiving circuit. The wireless
earphone charger includes a rechargeable battery con-
figured to charge power to be supplied to the earphone
rechargeable battery, an indicator configured to indicate
a plurality of indication modes, and a controller config-
ured to switch the indication modes. The indication
modes of the indicator include a first indication mode for
indicating a remaining power of the rechargeable battery,
and a second indication mode for indicating a remaining
power of the earphone rechargeable battery. The indica-
tor indicates only one of the indication modes.

ADVANTAGEOUS EFFECTS OF INVENTION

[0011] According to the present invention, the present
invention improves visibility and design of the indicator
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of a charger.

BRIEF DESCRIPTION OF DRAWINGS

[0012]

FIG. 1 is a perspective view illustrating an exemplary
embodiment of a wireless earphone system accord-
ing to the present invention.
FIGS. 2A and 2B are a rear view illustrating an ex-
emplary embodiment of the earphone: FIG. 2A is a
rear view of the left sound emitting unit, and FIG. 2B
is a rear view of the right sound emitting unit.
FIG. 3 is a functional block diagram of the wireless
earphone of FIGS. 2A and 2B.
FIG. 4 is a plan view illustrating an exemplary em-
bodiment of a wireless earphone charger according
to the present invention.
FIG. 5 is a front view of the wireless earphone charg-
er in a state in which a lid of the wireless earphone
in FIG. 4 is closed.
FIG. 6 is a rear view of the wireless earphone charger
in FIG. 5.
FIG. 7 is a schematic diagram illustrating an indica-
tion mode of the indicator of the wireless earphone
charger when a power supply cable is not connected
to the wireless earphone charger.
FIG. 8 is a schematic diagram illustrating an indica-
tion mode of the indicator of the wireless earphone
charger when the power supply cable is connected
to the wireless earphone charger.
FIG. 9 is a functional block diagram of the wireless
earphone system in FIG. 1 when the wireless ear-
phone system is not connected to an external power
source.
FIG. 10 is a functional block diagram of the wireless
earphone system in FIG. 1 when the wireless ear-
phone system is connected to the external power
source.
FIG. 11 is a flowchart illustrating a charging indica-
tion operation of the wireless earphone system in
FIG. 1.
FIG. 12 is a flowchart of a first indication processing
included in the flowchart of FIG. 11.
FIG. 13 is a flowchart of a second indication process-
ing included in the flowchart of FIG. 11.
FIG.14 is a flowchart of a third indication processing
included in the flowchart of FIG. 11.
FIG. 15 is a flowchart of a fourth indication process-
ing included in the flowchart of FIG. 11.

DESCRIPTION OF EMBODIMENTS

[0013] Embodiments of a wireless earphone charger,
a wireless earphone, and a wireless earphone system
according to the present invention will now be described
below with reference to the attached drawings.

Wireless Earphone System

[0014] A wireless earphone system according to the
present invention (hereinafter, referred to as the "present
system") will now be described. The system includes a
wireless earphone according to the present invention
(hereinafter, referred to as the "present earphone") and
a wireless earphone charger according to the present
invention (hereinafter, referred to as the "present charg-
er").

Configuration of Wireless Earphone System

[0015] FIG. 1 is a perspective view illustrating an ex-
emplary embodiment of the present system.
[0016] FIG. 1 illustrates a state in which the present
earphone 1 constituting the present system S is housed
in the present charger 3 constituting the present system
S, and a lid (part) of the present charger 3 is opened.
[0017] The present earphone 1 includes a left sound
emitting unit 10 and a right sound emitting unit 20. The
present system S houses the present earphone 1 (the
left sound emitting unit 10 and the right sound emitting
unit 20) in the present charger 3. The present charger 3
charges the present earphone 1.

Wireless Earphone

[0018] The wireless earphone according to the present
invention will now be described.

Configuration of Wireless Earphone

[0019] FIGS. 2A and 2B are a rear view illustrating an
exemplary embodiment of the present earphone 1: FIG.
2A is a rear view of the left sound emitting unit 10, and
FIG. 2B is a rear view of the right sound emitting unit 20.
[0020] FIG. 3 is a functional block diagram of the
present earphone 1.
[0021] The present earphone 1 is worn on an ear of a
user of the present earphone 1 and outputs sound wave
corresponding to a sound signal from a sound source
100 such as a portable music player. The present ear-
phone 1 receives the sound signal from the sound source
100 via a wireless communication line such as Bluetooth
(registered trademark), for example.
[0022] The present earphone 1 is what is called a com-
plete wireless earphone in which the left sound emitting
unit 10 and the right sound emitting unit 20 are completely
independent without being connected by a cable and the
like.
[0023] Note that, in the wireless earphone according
to the present invention, the left and right sound emitting
units may be physically connected by a cable or the like.
[0024] In the following description, the front side of the
present earphone 1 is a direction toward the head of the
user in the state in which the present earphone 1 is worn
on the head of the user (hereinafter, referred to as the
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"wearing state"). The rear side of the present earphone
1 is a direction opposite to the direction toward the head
of the user in the wearing state.
[0025] The left sound emitting unit 10 is worn on the
left ear of the user, and outputs the sound wave corre-
sponding to the sound signal from the sound source 100.
The left sound emitting unit 10 includes a left casing 11,
a left earpiece 12, a left electroacoustic transducer 13, a
left circuit board 14, a left earphone rechargeable battery
(hereinafter, referred to as a "left rechargeable battery")
15, a left hook 16, left magnets 17, and a left acoustic
resistor 18 (see FIG. 1).
[0026] The left casing 11 houses the left electroacous-
tic transducer 13, the left circuit board 14, and the left
rechargeable battery 15. The left casing 11 is made of
synthetic resin such as plastic, for example. The left cas-
ing 11 includes a sound conduit 111, a first communica-
tion hole 11h (see FIG. 1), and a second communication
hole (not illustrated). The left casing 11 holds the left
acoustic resistor 18.
[0027] The sound conduit 111 guides the sound wave
from the left electroacoustic transducer 13 to the external
auditory meatus of the user when the present earphone
1 is in use. The sound conduit 111 has a substantially
cylindrical shape. The sound conduit 111 is provided
therein with a space (hereinafter, referred to as an "in-
ternal space") in which the sound wave from the left elec-
troacoustic transducer 13 are guided. The sound conduit
111 is disposed in front of the left casing 11. Specifically,
the sound conduit 111 protrudes in front of the left casing
11. The internal space of the sound conduit 111 commu-
nicates with an internal space of the left casing 11.
[0028] Note that the sound conduit may be configured
separately from the left housing as long as the internal
space of the sound conduit communicates with the inter-
nal space of the left casing 11.
[0029] The first communication hole 11h and the sec-
ond communication hole communicate a space inside
the left casing 11 with the space outside the left casing
11 (hereinafter, referred to as an "external space"). The
first communication hole 11h allows the sound wave out-
put from the left electroacoustic transducer 13 to pass.
[0030] The second communication hole suppresses
an increase in pressure in the internal space of the left
casing 11, which is generated when the left sound emit-
ting unit 10 is worn on the left ear of the user (when worn
on the auricle of the user), and prevents damage to the
left electroacoustic transducer 13 (e.g., damage to a di-
aphragm (not illustrated) included in the left electroa-
coustic transducer 13). The second communication hole
is disposed in front of the left casing 11.
[0031] The left earpiece 12 is in close contact with an
inner wall of the ear canal of the user in the worn state.
The left earpiece 12 is attached to an outer peripheral
surface of the sound conduit 111. The left earpiece 12 is
made of an elastic material such as silicone rubber, for
example. The left earpiece 12 has a substantially double
cylindrical shape in which a front end side is folded back

in a U shape in the cross-sectional view.
[0032] The left electroacoustic transducer 13 outputs
the sound wave corresponding to the sound signal from
the sound source 100. The left electroacoustic transduc-
er 13 is, for example, a dynamic electroacoustic trans-
ducer. The left electroacoustic transducer 13 is disposed
in the internal space of the left casing 11 (housed in the
left casing 11).
[0033] The left circuit board 14 is a board to which the
below-described electronic circuits and terminals within
the earphone are attached (mounted). The left circuit
board 14 is disposed in the internal space of the left cas-
ing 11 (housed in the left casing 11). The left circuit board
14 is, for example, a printed circuit board (PCB). The left
circuit board 14 is connected to the left electroacoustic
transducer 13 via a signal line (not illustrated).
[0034] On the left circuit board 14, a receiving circuit
141, a signal processing circuit 142, a transmission circuit
143, a power receiving terminal 14a, a transmission ter-
minal 14b, and a connection terminal 14c are mounted.
The receiving circuit 141, the signal processing circuit
142, and the transmission circuit 143 are examples of
the electronic circuit within the earphone described
above. That is, the left sound emitting unit 10 includes
the receiving circuit 141, the signal processing circuit
142, the transmission circuit 143, the power receiving
terminal 14a, the transmission terminal 14b, and the con-
nection terminal 14c. The power receiving terminal 14a,
the transmission terminal 14b, and the connection termi-
nal 14c constitute a terminal group 14G.
[0035] The receiving circuit 141 receives the sound sig-
nal from the sound source 100 via a wireless communi-
cation line. The sound signal received by the receiving
circuit 141 is a digital signal. The receiving circuit 141
transmits the received sound signal to the signal process-
ing circuit 142 and the transmission circuit 143.
[0036] The signal processing circuit 142 processes the
sound signal received by the receiving circuit 141, and
transmits the processed signal to the left electroacoustic
transducer 13. The signal processing circuit 142 is, for
example, a D/A conversion circuit. That is, the signal
processed by the signal processing circuit 142 (herein-
after, referred to as a "processed signal") is, for example,
an analog signal digital signal obtained by D/A converting
the digital signal.
[0037] The transmission circuit 143 transmits the
sound signal from the receiving circuit 141 to the below-
described receiving circuit 241 of the right sound emitting
unit 20.
[0038] The power receiving terminal 14a is connected
to the below-described power supply terminal 32aL (see
FIG. 4) to receive power to be charged in the left re-
chargeable battery 15 from the present charger 3 (see
FIG. 1). The power receiving terminal 14a is mounted on
the left circuit board 14. Apart of the power receiving ter-
minal 14a in contact with the power supply terminal 32aL
is exposed to the outside of the left casing 11. The power
receiving terminal 14a is constituted by a pair of positive
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and negative terminals.
[0039] The transmission terminal 14b is connected to
the below-described receiving terminal 32bL (see FIG.
4) to transmit a signal indicating a remaining power of
the left rechargeable battery 15 to the receiving terminal
32bL. The transmission terminal 14b is disposed adja-
cent to the power receiving terminal (the pair of power
receiving terminals) 14a. Apart of the transmission ter-
minal 14b in contact with the receiving terminal 32bL is
exposed to the outside of the left casing 11. The signal
indicating the remaining power of the left rechargeable
battery 15 will be described below.
[0040] The connection terminal 14c is connected to the
below-described detection terminal 32cL (see FIG. 4).
The connection terminal 14c is disposed adjacent to the
transmission terminal 14b. Apart of the connection ter-
minal 14c in contact with the detection terminal 32cL is
exposed to the outside of the left casing 11.
[0041] The four terminals constituting the terminal
group 14G (the power receiving terminal (the pair of pow-
er receiving terminals) 14a, the transmission terminal
14b, and the connection terminal 14c) are arranged in a
row on the outer peripheral surface of the left casing 11,
as shown in FIG. 2.
[0042] Note that the arrangement of the terminal group
is not limited to the present embodiment. That is, for ex-
ample, the power receiving terminal (a pair of power re-
ceiving terminals), the transmission terminal, and the
connection terminal may be arranged in two rows.
[0043] The left rechargeable battery 15 stores (charg-
es) power from the power receiving terminal 14a and
supplies (feeds) power for driving the electronic circuits
within the earphone (such as the receiving circuit 141)
mounted on the left circuit board 14 to the electronic cir-
cuit within the earphone. That is, the left rechargeable
battery 15 charges the power to be supplied to the elec-
tronic circuit within the earphone from the power receiv-
ing terminal 14a and supplies the power for driving the
electronic circuit within the earphone to the electronic
circuit within the earphone. That is, the power charged
in the left rechargeable battery 15 is the power to be
supplied to the electronic circuit within the earphone. The
left rechargeable battery 15 is an example of the ear-
phone rechargeable battery in the present invention. The
left rechargeable battery 15 is, for example, a button-type
small rechargeable battery. The left rechargeable battery
15 supplies (feeds) power to the receiving circuit 141,
the signal processing circuit 142 and the transmission
circuit 143 via the left circuit board 14.
[0044] The left rechargeable battery 15 is disposed in
the internal space of the left casing 11 (housed in the left
casing 11).
[0045] The left hook 16 is disposed on the cymba con-
chae of the user in the wearing state, and fixes the left
casing 11 and the left earpiece 12 to the left ear of the
user. The left hook 16 is disposed on the outer peripheral
surface of the left casing 11. The left hook 16 is configured
separately from the left casing 11.

[0046] Note that the left hook may be integrally formed
with the left casing.
[0047] The left magnets 17 set (position) the position
of the left sound emitting unit 10 with respect to the
present charger 3 when the left sound emitting unit 10 is
housed in the present charger 3. The left magnets 17 are
constituted by a pair of magnets. The pair of magnets
constituting the left magnets 17 are arranged in a row
with the terminal group 14G therebetween. Apart of the
left magnets 17 is exposed to the outside of the left casing
11.
[0048] Note that the configuration of the left magnets
is not limited to the present embodiment. That is, for ex-
ample, the number of the left magnet may be one or three
or more. The arrangement of the left magnets are not
limited to a position between which the terminal group is
disposed.
[0049] Referring now back to FIG. 1, the left acoustic
resistor 18 adjusts frequency characteristics of the left
sound emitting unit 10. The left acoustic resistor 18 cov-
ers the first communication hole 11h from the inside of
the left casing 11. The left acoustic resistor 18 is made
of mesh, nonwoven fabric, sponge, felt, or the like.
[0050] Referring now back to FIGS. 2 and 3, the right
sound emitting unit 20 is worn on the right ear of the user,
and outputs the sound wave corresponding to the sound
signal from the sound source 100. The configuration of
the right sound emitting unit 20 is common to the config-
uration of the left sound emitting unit 10, except that the
right sound emitting unit 20 does not include a transmis-
sion circuit. That is, the right sound emitting unit 20 in-
cludes a right casing 21, a right earpiece 22, a right elec-
troacoustic transducer 23, a right circuit board 24, a right
earphone rechargeable battery (hereinafter, referred to
as a "right rechargeable battery") 25, a right hook 26,
right magnets 27, and a right acoustic resistor 28 (see
FIG. 1). On the right circuit board 24, the receiving circuit
241, a signal processing circuit 242, a power receiving
terminal 24a, a transmission terminal 24b, and a connec-
tion terminal 24c are attached (mounted). The power re-
ceiving terminal (a pair of power receiving terminals) 24a,
the transmission terminal 24b, and the connection termi-
nal 24c constitute a terminal group 24G.

Operation of Wireless Earphone

[0051] The operation of the present earphone 1 will
now be described with reference to FIG. 3.
[0052] The digital signal (sound signal) from the sound
source 100 is transmitted to the receiving circuit 141 of
the left sound emitting unit 10 via a wireless communi-
cation line. The receiving circuit 141 transmits the re-
ceived digital signal (sound signal) to the signal process-
ing circuit 142 and the transmission circuit 143.
[0053] The signal processing circuit 142 converts the
digital signal (sound signal) transmitted from the receiv-
ing circuit 141 to an analog signal (sound signal), and
transmits the analog signal to the left electroacoustic
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transducer 13. The left electroacoustic transducer 13 out-
puts a sound wave based on the analog signal input from
the signal processing circuit 142.
[0054] On the other hand, the transmission circuit 143
transmits the digital signal (sound signal) transmitted
from the receiving circuit 141 to the receiving circuit 241
of the right sound emitting unit 20. The receiving circuit
241 transmits the digital signal transmitted from the trans-
mission circuit 143 of the left sound emitting unit 10 to
the signal processing circuit 242. The signal processing
circuit 242 converts the digital signal transmitted from the
receiving circuit 241 to an analog signal (sound signal),
and transmits the analog signal to the right electroacous-
tic transducer 23. The right electroacoustic transducer
23 outputs a sound wave based on the analog signal
input from the signal processing circuit 242.

Wireless Earphone Charger

[0055] The wireless earphone charger according to the
present invention will now be described. The present
charger 3 functions as a case that houses the present
earphone 1, and also functions as a charger that charges
the present earphone 1. That is, the present charger 3
charges the present earphone 1 while housing the
present earphone 1. In the following description, "charg-
ing the present earphone 1" is to store (charge) power
in the left rechargeable battery 15 and the right recharge-
able battery 25, and "charging the present charger 3" is
to store power in the below-described rechargeable bat-
tery 35.

Configuration of Wireless Earphone Charger

[0056] FIG. 4 is a plan view of the present charger 3.
[0057] FIG. 5 is a front view of the present charger 3
in a state in which a lid of the present charger 3 is closed.
[0058] FIG. 6 is a rear view of the present charger 3 in
FIG. 5.
[0059] The present charger 3 houses the present ear-
phone 1 (see FIG. 1) and charges the present earphone
1. When the present earphone 1 is charged, the present
earphone 1 is electrically connected to the present charg-
er 3. The present charger 3 includes a case 31, a left
terminal group 32GL, a right terminal group 32GR, a cir-
cuit board (not illustrated), magnets of the charger (here-
inafter, referred to as "magnets") 33, a first indicator 34A,
a second indicator 34B, the rechargeable battery 35 (see
FIG. 9), a button 36, an external power supply terminal
37, a detector 38 (see FIG. 9), and a controller 39 (see
FIG. 9).
[0060] The case 31 houses the present earphone 1.
The case 31 includes a main body 311, a housing part
312, and a lid 313. The case 31 is made of synthetic resin
such as plastic, for example.
[0061] The main body 311 houses the left terminal
group 32GL, the right terminal group 32GR, the circuit
board, the magnets 33, the rechargeable battery 35, the

detector 38, and the controller 39. The main body 311
has a bottomed cylindrical shape that is a rounded rec-
tangular in plan view with an opening in an upper part.
[0062] The housing part 312 houses the present ear-
phone 1 and covers the opening of the main body 311.
That is, the housing part 312 houses the left sound emit-
ting unit 10 (see FIG. 1) and the right sound emitting unit
20 (see FIG. 1). The housing part 312 includes a left
housing part 312L, a right housing part 312R, and a hous-
ing coupling member 312C.
[0063] The left housing part 312L houses the left sound
emitting unit 10. The left housing part 312L is constituted
by a recess recessed along an outer shape of a rear part
of the left sound emitting unit 10.
[0064] The right housing part 312R houses the right
sound emitting unit 20. The right housing part 312R is
constituted by a recess recessed along an outer shape
of a rear part of the right sound emitting unit 20.
[0065] The housing coupling member 312C couples
the left housing part 312L and the right housing part
312R.
[0066] The lid 313 prevents the left sound emitting unit
10 and the right sound emitting unit 20 housed in the
housing part 312 from falling off from the housing part
312. The lid 313 can be opened and closed with respect
to the main body 311 (the case 31). When the lid 313 is
closed by the user, the housing part 312 is covered with
the lid 313, and the lid 313 is locked with respect to the
main body 311.
[0067] When the left sound emitting unit 10 is properly
housed in the left housing part 312L, the left terminal
group 32GL is electrically connected in contact with the
terminal group 14G. The left terminal group 32GL is con-
stituted by the power supply terminal 32aL, the receiving
terminal 32bL, and the detection terminal 32cL.
[0068] The power supply terminal 32aL is connected
to the power receiving terminal 14a to supply (feed) the
power to the power receiving terminal 14a, which is sup-
plied (fed) from the left rechargeable battery 15 to the
receiving circuit 141 (see FIG. 3). The power supply ter-
minal 32aL is constituted by a pair of positive and nega-
tive terminals. When supplying power to the power re-
ceiving terminal 14a, the pair of terminals of the power
supply terminal 32aL is electrically connected in contact
with the pair of terminals of the power receiving terminal
14a. The part of the power supply terminal 32aL in contact
with the power receiving terminal 14a is exposed from
the bottom of the left housing part 312L.
[0069] The receiving terminal 32bL is connected to the
transmission terminal 14b to receive a signal indicating
the remaining power of the left rechargeable battery 15
(hereinafter, referred to as "signal of left earphone’s re-
maining power ") from the transmission terminal 14b.
When the receiving terminal 32bL is electrically connect-
ed in contact with the transmission terminal 14b, the re-
ceiving terminal 32bL receives the signal of left ear-
phone’s remaining power from the transmission terminal
14b. The receiving terminal 32bL is disposed adjacent
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to the power supply terminal 32aL. Apart of the receiving
terminal 32bL in contact with the transmission terminal
14b is exposed from the bottom of the left housing part
312L.
[0070] The detection terminal 32cL is connected to the
connection terminal 14c to detect that the left sound emit-
ting unit 10 is housed in the left housing part 312L (the
present charger 3). When the detection terminal 32cL is
electrically connected in contact with the connection ter-
minal 14c, the power receiving terminal 14a and the pow-
er supply terminal 32aL are connected. That is, the de-
tection terminal 32cL detects the connection between the
power receiving terminal 14a and the power supply ter-
minal 32aL. The detection terminal 32cL is disposed ad-
jacent to the receiving terminal 32bL. A part of the de-
tection terminal 32cL in contact with the connection ter-
minal 14c is exposed from the bottom of the left housing
part 312L.
[0071] When the right sound emitting unit 20 is properly
housed in the right housing part 312R, the right terminal
group 32GR is electrically connected in contact with the
terminal group 24G. The right terminal group 32GR is
constituted by a power supply terminal 32aR, a receiving
terminal 32bR, and a detection terminal 32cR.
[0072] The power supply terminal 32aR is connected
to the power receiving terminal 24a to supply (feed) the
power to the receiving terminal 24a, which is supplied
(fed) from the right rechargeable battery 25 to the receiv-
ing circuit 241 (see FIG. 3). The power supply terminal
32aR is constituted by a pair of positive and negative
terminals. When supplying power to the power receiving
terminal 24a, the pair of terminals of the power supply
terminal 32aR is electrically connected in contact with
the pair of terminals of the power receiving terminal 24a.
Apart of the power supply terminal 32aR in contact with
the power receiving terminal 24a is exposed from the
bottom of the right housing part 312R.
[0073] The receiving terminal 32bR is connected to the
transmission terminal 24b to receive a signal indicating
the remaining power of the right rechargeable battery 25
(hereinafter, referred to as a "signal of the right ear-
phone’s remaining power") from the transmission termi-
nal 24b. When the receiving terminal 32bR is electrically
connected in contact with the transmission terminal 24b,
the receiving terminal 32bR receives the signal of the
right earphone’s remaining power from the transmission
terminal 24b. The receiving terminal 32bR is disposed
adjacent to the power supply terminal 32aR. A part of the
receiving terminal 32bR in contact with the transmission
terminal 24b is exposed from the bottom of the right hous-
ing part 312R.
[0074] The detection terminal 32cR is connected to the
connection terminal 24c to detect that the right sound
emitting unit 20 is housed in the right housing part 312R
(the present charger 3). When the detection terminal
32cR is electrically connected in contact with the con-
nection terminal 24c, the power receiving terminal 24a
and the power supply terminal 32aR are connected. That

is, the detection terminal 32cR detects the connection
between the power receiving terminal 24a and the power
supply terminal 32aR. The detection terminal 32cR is dis-
posed adjacent to the receiving terminal 32bR. A part of
the detection terminal 32cR in contact with the connec-
tion terminal 24c is exposed from the bottom of the right
housing part 312R.
[0075] Note that the arrangement of the terminal group
of the present charger is not limited to the present em-
bodiment as long as the arrangement of the terminal
group of the present charger corresponds to the arrange-
ment of the terminal group of the present earphone.
[0076] The circuit board (not illustrated) is a board on
which an electronic circuit and element such as the power
supply terminals 32aL and 32aR, the receiving terminals
32bL and 32bR, the detection terminals 32cL and 32cR,
the below-described first light emitters 34A11, 34A21 and
34A31, the below-described second light emitters 34B11
and 34B21, the detector 38, and the controller 39 are
attached (mounted). The circuit board is, for example, a
PCB. The circuit board is constituted by one substrate
on which electronic circuits and elements are attached
(mounted).
[0077] Note that the configuration of the circuit board
according to the present invention is not limited to the
present embodiment. That is, for example, the circuit
board in the present invention may be constituted by a
plurality of substrates, and the electronic circuits may be
attached to (mounted on) the plurality of circuit boards in
a distributed manner.
[0078] When the present earphone 1 (the left sound
emitting unit 10 and the right sound emitting unit 20) is
housed in the present charger 3, the magnets 33 set (po-
sitions) the position of the present earphone 1 with re-
spect to the present charger 3. The magnets 33 include
magnets on the left charger side (hereinafter, referred to
as "left magnets") 33L and magnets on the right charger
side (hereinafter, referred to as "right magnets") 33R.
[0079] The left magnets 33L set (position) a position
of the left sound emitting unit 10 with respect to the
present charger 3 when the left sound emitting unit 10 is
housed in the present charger 3 (the left housing part
312L). The left magnets 33L are constituted by a pair of
magnets. The pair of magnets constituting the left mag-
nets 33L are arranged in a row with the left terminal group
32GL therebetween. A part of the left magnets 33L is
exposed from the bottom of the left housing part 312L.
[0080] The right magnets 33R set (position) the posi-
tion of the right sound emitting unit 20 with respect to the
present charger 3 when the right sound emitting unit 20
is housed in the present charger 3 (the right housing part
312R). The right magnets 33R are constituted by a pair
of magnets. The pair of magnets constituting the right
magnets 33R are arranged in a row with the right terminal
group 32GR therebetween. Apart of the right magnets
33R is exposed from the bottom of the right housing part
312R.
[0081] The first indicator 34A indicates the remaining
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power of the rechargeable battery 35 and the remaining
power of the earphone rechargeable battery (the left re-
chargeable battery 15 and the right rechargeable battery
25) in a plurality of indication modes. The indication
modes of the first indicator 34Ainclude a "first indication
mode" and a "second indication mode". The first indica-
tion mode is an indication mode for indicating the remain-
ing power of the rechargeable battery 35. The second
indication mode is an indication mode for indicating the
remaining power of the earphone rechargeable battery
(the left rechargeable battery 15, the right rechargeable
battery 25). The first indicator 34A indicates only one of
the first indication mode and the second indication mode.
Further, as described below, the first indication mode is
different from the second indication mode.
[0082] The first indication mode includes a "first indi-
vidual indication mode" and a "second individual indica-
tion mode". That is, the first indication mode includes a
plurality of individual indication mode. The first individual
indication mode is an indication mode for indicating the
remaining power of the rechargeable battery 35 when
the present charger 3 is not receiving power from the
external power source 200 (see FIG. 10). The second
individual indication mode is an indication mode for indi-
cating the remaining power of the rechargeable battery
35 when the present charger 3 is receiving power from
the external power source 200. That is, the indication
mode for indicating the remaining power of the recharge-
able battery 35 varies depending on whether the present
charger 3 is receiving power from the external power
source 200. As described below, the first individual indi-
cation mode is different from the second individual indi-
cation mode.
[0083] On the other hand, the indication mode (the sec-
ond indication mode) for indicating the remaining power
of the earphone rechargeable battery (the left recharge-
able battery 15 and the right rechargeable battery 25)
has the same indication mode when the present charger
3 is receiving power from the external power source 200
as the indication mode when the present charger 3 is not
receiving power from the external power source 200.
[0084] The first indicator 34A is an example of the in-
dicator in the present invention. The first indicator 34A is
constituted by three indicators 34A1, 34A2, and 34A3,
and three first light emitters 34A11, 34A21, and 34A31
(see FIG. 9) corresponding to the respective indicators
34A1, 34A2, and 34A3.
[0085] Note that the number of indicators and the
number of first light emitters included in the first indicator
are not limited to "3".
[0086] Each of the indicators 34A1, 34A2, and 34A3
allows the user to visually recognize light emission
modes of the corresponding first light emitters 34A11,
34A21, and 34A31. Apart of each indicator 34A1, 34A2,
and 34A3 is disposed in the case 31 as to be exposed
to the outside of the main body 311 (the case 31). That
is, the first indicator 34A is exposed to the outside of the
main body 311 (the case 31). In other words, even if the

lid 313 is closed with respect to the main body 311, the
user of the present system S can identify the remaining
power of the rechargeable battery 35, the remaining pow-
er of the earphone rechargeable battery (the left re-
chargeable battery 15 and the right rechargeable battery
25), and whether the present charger 3 is receiving power
from the external power source 200.
[0087] The first light emitters 34A11, 34A21, and
34A31 are, for example, multi-color light emitting diodes
(LEDs). The first light emitters 34A11, 34A21, and 34A31
are housed in the main body 311 (the case 31).
[0088] The light emission modes of each of the first
light emitters 34A11, 34A21, and 34A31 are identified
based on a "light emission pattern" and a "light emission
color". The "light emission pattern" is one of "turned-on",
"flashing" and "turned-off". The " light emission color" is
either "blue" or "white". That is, the light emission mode
of each of the first light emitters 34A11, 34A21, and
34A31 is identified based on a combination of three types
of "light emission patterns" and two types of "light emis-
sion colors".
[0089] The light emission modes of each of the first
light emitters 34A11, 34A21, and 34A31 differ according
to the remaining power of the rechargeable battery 35,
the remaining power of the earphone rechargeable bat-
tery (the left rechargeable battery 15, the right recharge-
able battery 25), and whether the present charger 3 is
receiving power from the external power source 200.
[0090] The first light emitters 34A11, 34A21, and
34A31 emit blue light when indicating the remaining pow-
er of the rechargeable battery 35. The first light emitters
34A11, 34A21, and 34A31 emit white light when indicat-
ing the remaining power of the earphone rechargeable
battery (the left rechargeable battery 15 and the right
rechargeable battery 25). The light emitting colors of the
first light emitters 34A11, 34A21, and 34A31 are different
between a case where the light emitting color indicates
the remaining power of the rechargeable battery 35 and
a case where the light emitting color indicates the remain-
ing power of the earphone rechargeable battery.
[0091] As described below, the light emission patterns
of each of the first light emitters 34A11, 34A21, and
34A31 differ according to the remaining power of the re-
chargeable battery 35 or the earphone rechargeable bat-
tery (the left rechargeable battery 15, and the right re-
chargeable battery 25).
[0092] The first indicator 34A indicates the light emis-
sion modes of each of the first light emitters 34A11,
34A21, and 34A31 using the indicators 34A1, 34A2, and
34A3. That is, the user of the present system S can iden-
tify the remaining power of the rechargeable battery 35,
the remaining power of the earphone rechargeable bat-
tery (the left rechargeable battery 15 and the right re-
chargeable battery 25), and whether the present charger
3 is receiving power from the external power source 200
through visually recognizing the light emission modes of
each of the first light emitters 34A11, 34A21, and 34A31
indicated on the first indicator 34A.
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[0093] The second indicator 34B indicates a connec-
tion state between the detection terminal 32cL and 32cR
and the connection terminal 14c and 24c, i.e., whether
the detection terminal 32cL and the connection terminal
14c are electrically connected, and whether the detection
terminal 32cR and the connection terminal 24c are elec-
trically connected. Further, the second indicator 34B in-
dicates the remaining power of the earphone recharge-
able battery (the left rechargeable battery 15 and the right
rechargeable battery 25). The remaining power of the
earphone rechargeable battery indicated on the second
indicator 34B is either charging or charging completion
(fully charged). Apart of the second indicator 34B is dis-
posed so as to be exposed to the outside of the housing
coupling member 312C (the housing part 312). The sec-
ond indicator 34B includes two indicators 34B1 and
34B2, and two second light emitters 34B11 and 34B21
(see FIG. 9) corresponding to the respective indicators
34B1 and 34B2.
[0094] Each of the indicators 34B1 and 34B2 allows
the user to visually recognize light emission modes of
the corresponding second light emitter 34B11 or 34B21.
A part of each of the indicators 34B1 and 34B2 is dis-
posed in the housing coupling member 312C (the hous-
ing part 312) so as to be exposed from the housing cou-
pling member 312C. When the lid 313 is closed with re-
spect to the main body 311, the second indicator 34B is
covered with the lid 313. That is, when the lid 313 is closed
with respect to the main body 311, the user of the present
system S cannot identify a connection state between the
detection terminals 32cL and 32cR and the connection
terminals 14c and 24c, and the remaining power of the
earphone rechargeable battery. On the other hand, when
the lid 313 is opened with respect to the main body 311,
the second indicator 34B is visibly recognizable from the
outside of the main body 311. That is, only when the lid
313 is open with respect to the main body 311, the user
of the present system S can identify the connection state
between the detection terminals 32cL and 32cR and the
connection terminals 14c and 24c, and the remaining
power of the earphone rechargeable battery based on
the light emission modes of the second indicator 34B.
[0095] The second light emitters 34B11 and 34B21 are
monochromatic (white) LED. The second light emitters
34B11 and 34B21 are housed in the main body 311 (the
case 31).
[0096] The light emission modes of each of the second
light emitters 34B11 and 34B21 are identified based on
the "light emission pattern". The "light emission pattern"
is one of "turned-on", "flashing" and "turned-off".
[0097] The light emission modes of each of the second
light emitters 34B11 and 34B21, i.e., the light emission
patterns of each of the second light emitters 34B11 and
34B21 are different depending on the connection state
between the detection terminals 32cL and 32cR and the
connection terminals 14c and 24c, and the remaining
power of the earphone rechargeable battery.
[0098] The light emission pattern of each of the second

light emitters 34B11 and 34B21 is "turned-off" when the
detection terminal 32cL and 32cR are not connected to
the connection terminal 14c and 24c, respectively.
[0099] The light emission patterns of each of the sec-
ond light emitters 34B11 and 34B21 is "flashing" when
the detection terminals 32cL and 32cR are connected to
the connection terminals 14c and 24c, respectively, and
the earphone rechargeable battery is being charged.
[0100] The light emission patterns of each of the sec-
ond light emitters 34B11 and 34B21 is "flashing" when
the detection terminals 32cL and 32cR are connected to
the connection terminals 14c and 24c, respectively, and
the earphone rechargeable battery is fully charged.
[0101] Note that the light emission pattern of each of
the second light emitters 34B11 and 34B21 for a case
where the present charger 3 is receiving power from the
external power source 200, and the detection terminals
32cL and 32cR are connected to the connection termi-
nals 14c and 24c, respectively, is "flashing" when the
earphone rechargeable battery is being charged, then
changes to "turned-on" when the earphone rechargeable
battery is fully charged. Thereafter, the light emission pat-
tern of each of the second light emitters 34B11 and 34B21
remains "turned-on".
[0102] On the other hand, the light emission pattern of
each of the second light emitters 34B11 and 34B21 for
a case where the present charger 3 is not receiving power
from the external power source 200 and the detection
terminals 32cL and 32cR are connected to the connec-
tion terminals 14c and 24c, respectively, is "flashing"
when the earphone rechargeable battery is being
charged, then changed to "turned-on" when the ear-
phone rechargeable battery is fully charged. Then, after
a predetermined time has lapsed, the light emission pat-
tern of each of the second light emitters 34B11 and 34B21
changes from "turned-on" to "turned-off".
[0103] Thus, in a case that the earphone rechargeable
battery is being charged or fully charged (before a pre-
determined time has lapsed since the charging is com-
pleted), the light emission pattern of each of the second
light emitters 34B11 and 34B21 when the detection ter-
minals 32cL and 32cR are connected to the connection
terminals 14c and 24c, respectively while the present
charger 3 is receiving power from the external power
source 200 is the same as the light emission pattern when
the detection terminals 32cL and 32cR are connected to
the connection terminals 14c and 24c while the present
charger 3 is not receiving power from the external power
source 200. On the other hand, after the earphone re-
chargeable battery is fully charged (after a predetermined
time has lapsed since the charging is completed), the
light emission pattern of each of the second light emitters
34B11 and 34B21 when the detection terminal 32cL and
32cR are connected to the connection terminal 14c and
24c, respectively while the present charger 3 is receiving
power supply from the external power source 200 is dif-
ferent from the light emission pattern when the detection
terminal 32cL and 32cR are connected to the connection
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terminal 14c and 24c, respectively while the present
charger 3 is not receiving power supply from the external
power source 200.
[0104] The second indicator 34B indicates the light
emission modes of each of the second light emitters
34B11 and 34B21 using the indicators 34B1 and 34B2.
The indication modes of the second indicator 34B are
identified based on "indication patterns". The indication
patterns of the second indicator 34B are the light emis-
sion patterns of each of the second light emitters 34B11
and 34B21. That is, after the earphone rechargeable bat-
tery is fully charged (after a predetermined time has
lapsed since the charging is completed), the light emis-
sion pattern of the second indicator 34B when the detec-
tion terminal 32cL and 32cR are connected to the con-
nection terminal 14c and 24c, respectively while the
present charger 3 is receiving power supply from the ex-
ternal power source 200 is different from the light emis-
sion pattern when the detection terminal 32cL and 32cR
are connected to the connection terminal 14c and 24c,
respectively while the present charger 3 is not receiving
power supply from the external power source 200.
[0105] Thus, the user of the present system S can iden-
tify the connection state between the detection terminals
32cL and 32cR and the connection terminals 14c and
24c, and the remaining power of the earphone recharge-
able battery by visually recognizing the light emission
patterns of each of the second light emitters 34B11 and
34B21 indicated on the second indicator 34B, i.e., the
indication modes of the second indicator 34B.
[0106] The rechargeable battery 35 (see FIG. 9) charg-
es power to be supplied to the earphone rechargeable
battery (the left rechargeable battery 15 and the right
rechargeable battery 25) and the electronic circuit pro-
vided in the present charger 3. The power to be charged
in the rechargeable battery 35 is, for example, power
from an external power source 200 (see FIG. 10).
[0107] The rechargeable battery 35 supplies (feeds)
power to be supplied from the earphone rechargeable
battery (the left rechargeable battery 15 and the right
rechargeable battery 25) to the receiving circuits 141 and
241. The rechargeable battery 35 is housed in the main
body 311 (the case 31). The rechargeable battery 35 is
electrically connected to the power supply terminals 32aL
and 32aR via a wiring (not illustrated) in the main body
311 (the case 31).
[0108] The button 36 is operated by the user of the
present charger 3. The button 36 is a push button. The
operation to the button 36 is a push operation. A part of
the button 36 is disposed so as to be exposed to the
outside of the main body 311 (the case 31). The indication
mode of the first indicator 34A are switched based on the
push operation to the button 36 by the user. Specifically,
the indication modes of the first indicator 34A are alter-
nately switched between the first indication mode and
the second indication mode based on the push operation
to the operation section 36 by the user. In other words,
the button 36 is operated to switch the indication modes

of the first indicator 34A. As described above, the "first
indication mode" is an indication mode for indicating the
remaining power of the rechargeable battery 35, and the
"second indication mode" is an indication mode for indi-
cating the remaining power of the earphone rechargeable
battery (the left rechargeable battery 15 and the right
rechargeable battery 25).
[0109] The external power supply terminal 37 is a ter-
minal to which the power supply cable C for supplying
(feeding) power to be charged to the rechargeable bat-
tery 35 (see FIG. 10) is connected. The external power
supply terminal 37 supplies (feeds) power from the ex-
ternal power source 200 to the rechargeable battery 35
via the power supply cable C. The external power supply
terminal 37 is an example of a cable connection terminal
in the present embodiment, for example, a USB (Univer-
sal Serial Bus) terminal. The power supply cable C is, for
example, a USB cable. The external power supply 200
is, for example, a rechargeable battery built in the per-
sonal computer and a commercial power supply. The ex-
ternal power supply terminal 37 transmits a connection
signal, which indicates that the power supply cable C is
connected, to the controller 39 via the detector 38.
[0110] The detector 38 (see FIG. 9) detects whether
the power supply cable C is connected to the external
power supply terminal 37. The detector 38 is housed in
the main body 311, i.e., the case 31. The detector 38
transmits a detection result corresponding to the connec-
tion of the power supply cable C to the external power
supply terminal 37 (e.g., a signal indicating that the power
supply cable C is connected to the external power supply
terminal 37) to the controller 39.
[0111] The controller 39 (see FIG. 9) switches the in-
dication modes of the first indicator 34A based on the
operation to the button 36, the detection result of the de-
tector 38, the above-described signal of left earphone’s
remaining power, the signal of right earphone’s remain-
ing power, and the below-described signal of charger’s
remaining power. The control part 39 is housed in the
main body section 311, i.e., the case 31.

Indication mode of Indicator

[0112] The indication modes of the first indicator 34A
will now be described by taking a case where the present
earphone 1 is housed in the present charger 3 as an
example.
[0113] Fig. 7 is a schematic diagram illustrating a com-
bination of the remaining power of the rechargeable bat-
tery 35 or the earphone rechargeable battery (the left
rechargeable battery 15 and the right rechargeable bat-
tery 25) and the indication modes of the first indicator
34A when the power supply cable C is not connected to
the present charger 3 (the external power supply terminal
37).
[0114] In FIG.7, a filled circle indicates a state in which
the first light emitters 34A11, 34A21, and 34A31 are
turned on in blue, a dashed circle indicates a state in
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which the first light emitters 34A11, 34A21, and 34A31
are turned off, and a hollow circle indicates a state in
which the first light emitters 34A11, 34A21, and 34A31
are turned on in white. Further, FIG.7 illustrates that the
indication color (blue) of the first indicator 34A when in-
dicating the remaining power of the rechargeable battery
35 is different from the indication color (white) of the first
indicator 34A when indicating the remaining power of the
earphone rechargeable battery.
[0115] The indication modes of the first indicator 34A
are identified based on a combination of the "indication
patterns" and the "indication colors". The indication mode
of the first indicator 34A when the power supply cable C
is not connected to the present charger 3 is the first in-
dividual indication mode.
[0116] The indication patterns of the first indicator 34A
are a combination of the light emission patterns of the
first light emitters 34A11, 34A21, and 34A31. The indi-
cation colors of the first indicator 34A are the light emis-
sion colors of the first light emitters 34A11, 34A21, and
34A31.
[0117] The FIG.7 illustrates that the indication patterns
of the first indicator 34A differ according to the remaining
power of the rechargeable battery 35 or the earphone
rechargeable battery: "0% to less than 30%", "30% to
less than 60%", "60% to less than 100%", and "100%
(fully charged)". For example, when the remaining power
of the rechargeable battery 35 is "0% to less than 30%",
the indication pattern of the first indicator 34A indicates
that the light emission patterns of the first light emitters
34A11, 34A21, and 34A31 are "turned-on (in blue)",
"turned-off", and "turned-off", respectively. When the re-
maining power of the rechargeable battery 35 is "30% to
less than 60%", the indication pattern of the first indicator
34A indicates that the light emission patterns of the first
light emitters 34A11, 34A21, and 34A31 are "turned-on
(in blue)", "turned-on (in blue)", and "turned-off", respec-
tively. When the remaining power of the rechargeable
battery 35 is "60% to less than 100%", the indication pat-
tern of the first indicator 34A indicates that the light emis-
sion pattern of each of the first light emitters 34A11,
34A21, and 34A31 is "turned-on (in blue)". Similarly,
when the remaining power of the rechargeable battery
35 is "100% (fully charged)", the indication pattern of the
first indicator 34A indicates that the light emission pattern
of each of the first light emitters 34A11, 34A21, and
34A31 is "turned-on (in blue)".
[0118] The indication modes of the first indicator 34A
when indicating the remaining power of the earphone
rechargeable battery are different from the indication
modes of the first indicator 34A when indicating the re-
maining power of the rechargeable battery 35 in the in-
dication color. That is, for example, when the remaining
power of the earphone rechargeable battery is "0% to
less than 30%", the indication pattern of the first indicator
34A indicates that the light emission patterns of the first
light emitters 34A11, 34A21, and 34A31 are "turned-on
(in white)", "turned-off", and "turned-off", respectively.

When the remaining power of the earphone rechargeable
battery is "30% to less than 60%", the indication pattern
of the first indicator 34Aindicates that the light emission
patterns of the first light emitters 34A11, 34A21, and
34A31 are "turned-on (in white)", "turned-on (in white)",
and "turned-off", respectively. When the remaining power
of the earphone rechargeable battery is "60% to less than
100%", the indication pattern of the first indicator
34Aindicates that the light emission pattern of each of
the first light emitters 34A11, 34A21, and 34A31 is
"turned-on (in white)". Similarly, when the remaining pow-
er of the rechargeable battery 35 is "100% (fully
charged)", the indication pattern of the first indicator 34A
indicates that the light emission pattern of each of the
first light emitters 34A11, 34A21, and 34A31 is "turned-
on (in white)".
[0119] Fig. 8 is a schematic diagram illustrating a com-
bination of the remaining power of the rechargeable bat-
tery 35 or the earphone rechargeable battery (the left
rechargeable battery 15 and the right rechargeable bat-
tery 25) and the indication modes of the first indicator
34A when the power supply cable C is connected to the
present charger 3 (the external power supply terminal
37).
[0120] In Fig. 8, a filled circle indicates a state in which
the first light emitters 34A11, 34A21, and 34A31 are
turned-on in blue, a dashed circle indicates a state in
which the first light emitters 34A11, 34A21, and 34A31
are turned-off, a hollow circle indicates a state in which
the first light emitters 34A11, 34A21, and 34A31 are
turned-on in white, and a double circle indicates a state
in which the first light emitters 34A11, 34A21, and 34A31
are flashing in blue. Further, FIG. 8 illustrates that the
indication color (blue) of the first indicator 34A when in-
dicating the remaining power of the rechargeable battery
35 is different from the indication color (white) of the first
indicator 34A when indicating the remaining power of the
earphone rechargeable battery.
[0121] As described above, the indication modes of
the first indicator 34A are identified based on the combi-
nation of the "indication patterns" and the "indication
colors". The indication mode of the first indicator 34A
when the power supply cable C is connected to the
present charger 3 is the second individual indication
mode. That is, the individual indication mode (the second
individual indication mode) when the power supply cable
C is connected to the present charger 3 (the external
power supply terminal 37) is different from the individual
indication mode (the first individual indication mode)
when the power supply cable C is not connected to the
present charger 3 (the external power supply terminal
37).
[0122] The FIG.8 illustrates that the indication patterns
of the first indicator 34A differ according to the remaining
power of the rechargeable battery 35 or the earphone
rechargeable battery: "0% to less than 30%", "30% to
less than 60%", "60% to less than 100%", and "100%
(fully charged)". For example, when the remaining power
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of the rechargeable battery 35 is "0% to less than 30%",
the indication pattern of the first indicator 34A indicates
that the light emission patterns of the first light emitter
34A11, 34A21, and 34A31 are "flashing (in blue)",
"turned-off", and "turned-off", respectively. When the re-
maining power of the rechargeable battery 35 is "30% to
less than 60%", the indication pattern of the first indicator
34A indicates that the light emission patterns of the first
light emitter 34A11, 34A21, and 34A31 are "turned-on
(in blue)", "flashing (in blue)", and "turned-off", respec-
tively. When the remaining power of the rechargeable
battery 35 is "60% to less than 100%", the indication pat-
tern of the first indicator 34A indicates that the light emis-
sion patterns of the first light emitter 34A11, 34A21, and
34A31 are "turned-on (in blue)", "turned-on (in blue)",
and "flashing (in blue)", respectively. When the remaining
power of the rechargeable battery 35 is "100% (fully
charged)", the indication pattern of the first indicator 34A
indicates that the light emission pattern of each of the
first light emitter 34A11, 34A21, and 34A31 is "turned-on
(in blue)".
[0123] The indication mode of the first indicator 34A
when indicating the remaining power of the earphone
rechargeable battery is the same as the indication mode
of the first indicator 34A when indicating the remaining
power of the earphone rechargeable battery in a state in
which the power supply cable C is not connected to the
present charger 3 (the external power supply terminal
37) (see FIG. 7). That is, the indication mode of the first
indicator 34A when indicating the remaining power of the
earphone rechargeable battery in a state in which the
power supply cable C is connected to the present charger
3 (the external power supply terminal 37) shown in FIG.
8 is the same as the indication mode of the first indicator
34A when indicating the remaining power of the ear-
phone rechargeable battery in a state in which the power
supply cable C is not connected to the present charger
3 (the external power supply terminal 37) shown in FIG. 7.
[0124] Note that, in a case where the power supply
cable C is connected to the present charger 3 (the exter-
nal power supply terminal 37), in the indication mode of
the first indicator when indicating the remaining power of
the earphone rechargeable battery, the light emission
mode of one of the first light emitters may be changed to
"flashing (in white)" in the similar manner to the indication
mode of the first indicator when indicating the remaining
power of the rechargeable battery. That is, for example,
in the indication pattern of the first indicator, the light
emission pattern of the first light emitter 34A11 may be
"flashed (in white)" when the remaining power of the ear-
phone rechargeable battery is "0% to less than 30%,"
the light emission pattern of the first light emitter 34A21
may be "flashed (in white)" when the remaining power of
the earphone rechargeable battery is "30% to less than
60%", and the light emission pattern of the first light emit-
ter 34A31 is "flashed (in white)" when the remaining pow-
er of the earphone rechargeable battery is "60% to less
than 100%."

[0125] Thus, the user of the present system S can iden-
tify the remaining power of the rechargeable battery 35
or the earphone rechargeable battery by visually recog-
nizing the indication modes of the first indicator 34A. Also,
the user of the present system S can identify whether the
power supply cable C is connected to the present charger
3 by visually recognizing the indication modes of the first
indicator 34A.

Charging Operation of Wireless Earphone System

[0126] A charging operation of the present system S
will now be described. In the charging operation of the
present system S, the charging from the present charger
3 to the right sound emitting unit 20 is common to the
charging from the present charger 3 to the left sound
emitting unit 10. Therefore, the charging operation of the
present system S will be described by taking the charging
from the present charger 3 to the left sound emitting unit
10 as an example.
[0127] FIG. 9 is a functional block diagram of the
present system S when the present system S is not con-
nected to the external power supply 200.
[0128] In FIG. 9, a solid line indicates the flow of power,
a dashed line indicates the flow of signal, and a double
line indicates the electrical connection (the same applies
to FIG. 10).
[0129] The power flow in the present system S will now
be described.
[0130] The present charger 3 supplies power to the
present earphone 1.
[0131] The rechargeable battery 35 stores (charges)
the power supplied from the external power source 200
in advance, and supplies (feeds) the stored power to the
power supply terminal 32aL.
[0132] The power supply terminal 32aL supplies the
power supplied (received) from the rechargeable battery
35 to the power receiving terminal 14a. The supply of
power from the power supply terminal 32aL to the power
receiving terminal 14a starts when the detection terminal
32cL and the connection terminal 14c are connected.
[0133] The power receiving terminal 14a receives the
supply of power from the rechargeable battery 35 from
the power supply terminal 32aL. For example, the
present charger 3 includes a switch (not illustrated) (e.g.,
FET (field effect transistor)) in series between the re-
chargeable battery 35 and the power supply terminal
32aL. The controller 39 of the present charger 3 turns on
the switch when the detection terminal 32cL and the con-
nection terminal 14c are connected to start supplying the
power charged in the rechargeable battery 35 from the
power supply terminal 32aL to the power receiving ter-
minal 14a. Further, the controller 39 turns off the switch
when the connection between the detection terminal
32cL and the connection terminal 14c is released to stop
supplying the power from the power supply terminal 32aL
to the power receiving terminal 14a. That is, the controller
39 charges the present earphone 1 when the detection
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terminal 32cL and the connection terminal 14c are con-
nected to each other.
[0134] The power receiving terminal 14a supplies pow-
er supplied (received) from the power supply terminal
32aL to the left rechargeable battery 15. The left re-
chargeable battery 15 stores the power supplied from
the power receiving terminal 14a, and supplies the power
to the electronic circuit included in the left sound emitting
unit 10 (such as the receiving circuit 141).
[0135] The signal flow in the present system S will now
be described.
[0136] The detector 38 transmits a signal indicating
that the power supply cable C is not connected to the
external power supply terminal 37 (non-connection de-
tection signal) to the controller 39.
[0137] The rechargeable battery 35 transmits a signal
(signal of charger’s remaining power) indicating the re-
maining power of the rechargeable battery 35 to the con-
troller 39.
[0138] The left rechargeable battery 15 transmits a sig-
nal (signal of left earphone’s remaining power) indicating
the remaining power of the left rechargeable battery 15
to the receiving terminal 32bL via the transmission ter-
minal 14b. The receiving terminal 32bL receives the sig-
nal of left earphone’s remaining power from the trans-
mission terminal 14b when (electrically) connected to the
transmission terminal 14b, and transmits the signal to
the controller 39. That is, the left rechargeable battery 15
transmits the signal of left earphone’s remaining power
to the controller 39.
[0139] The detection terminal 32cL transmits a signal
(detection signal) indicating that the detection terminal
32cL is connected to the connection terminal 14c to the
controller 39, when (electrically) connected to the con-
nection terminal 14c. The controller 39 also detects that
the power receiving terminal 14a and the power supply
terminal 32aL are connected by receiving the detection
signal.
[0140] The button 36 transmits a signal (operation sig-
nal) indicating that the button 36 is pushed to the con-
troller 39, when pushed by the user of the present system
S.
[0141] The controller 39 which has received the non-
connection detection signal from the detector 38 trans-
mits a signal indicating each of the light emission modes
to each of the first light emitters 34A11, 34A21, and
34A31. The signal indicating each of the light emission
modes transmitted by the controller 39 to each of the first
light emitters 34A11, 34A21, and 34A31 differs depend-
ing on "the signal of charger’s remaining power received
from the rechargeable battery 35", "the signal of left ear-
phone’s remaining power received from the left recharge-
able battery 15", and "the operation signal received from
the button 36." That is, the controller 39 causes the first
indicator 34A to indicate any of the indication patterns of
the first individual indication mode or the second indica-
tion mode, i.e., any of the indication patterns in FIG. 7.
[0142] Further, the controller 39 that has received the

signal of left earphone’s remaining power from the re-
ceiving terminal 32bL transmits the signal received from
the left rechargeable battery 15 to each of the first light
emitters 34A11, 34A21, and 34A31. The controller 39
then causes the first indicator 34A to indicate the indica-
tion patterns of the second indication mode. In other
words, the first indicator 34A indicates the remaining
power of the left rechargeable battery based on the signal
of left earphone’s remaining power received by the re-
ceiving terminal 32bL.
[0143] Furthermore, the controller 39 which has re-
ceived the detection signal from the detection terminal
32cL transmits a signal indicating each of the light emis-
sion modes (light emission patterns) to each of the sec-
ond light emitters 34B11 and 34B21. The signal indicat-
ing each of the light emission patterns transmitted to each
of the second light emitters 34B11 and 34B21 by the
controller 39 differs according to the remaining power of
the left rechargeable battery 15. That is, the controller 39
transmits a signal in which the light emission pattern of
each of the second light emitters 34B11 and 34B21 is
"turned-on", when the left rechargeable battery 15 is fully
charged. On the other hand, the controller 39 transmits
a signal in which the light emission pattern of each of the
second light emitters 34B11 and 34B21 is "flashing",
when the left rechargeable battery 15 is being charged.
[0144] FIG. 10 is a functional block diagram of the
present system S when the present system S is connect-
ed to the external power supply 200 via the power supply
cable C.
[0145] The power flow in the present system S will now
be described.
[0146] The present charger 3 stores (charges) power
from the external power supply 200. The power from the
external power source 200 is supplied (fed) to the re-
chargeable battery 35 and the power supply terminal
32aL via the power supply cable C and the external power
supply terminal 37.
[0147] The rechargeable battery 35 stores (charges)
the power supplied from the external power source 200.
[0148] The power supply terminal 32aL supplies the
power supplied from the external power supply 200 via
the external power supply terminal 37 to the power re-
ceiving terminal 14a. The supply of power from the power
supply terminal 32aL to the power receiving terminal 14a
starts when the detection terminal 32cL and the connec-
tion terminal 14c are connected.
[0149] Note that, when the external power supply ter-
minal is connected to the external power supply via the
power supply cable, the power supplied from the power
supply terminal to the power receiving terminal may be
power supplied from the rechargeable battery to the pow-
er supply terminal instead of the power supplied from the
external power supply terminal to the power supply ter-
minal. Further, when the external power supply terminal
is connected to the external power supply via the power
supply cable, the power supplied from the power supply
terminal to the power receiving terminal may be power
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supplied to the power supply terminal from the external
power supply terminal as well as power supplied to the
power supply terminal from the rechargeable battery.
[0150] The power receiving terminal 14a receives pow-
er from the power supply terminal 32aL, which is supplied
from the external power supply 200 via the external power
supply terminal 37. The present charger 3 includes, for
example, a switch (not illustrated) (e.g., FET (field effect
transistor)) in series between the external power supply
terminal 37 and the power supply terminal 32aL. The
controller 39 of the present charger 3 turns on the switch
when the detection terminal 32cL and the connection ter-
minal 14c are connected to start supply of power, which
is supplied from the external power source 200, from the
power supply terminal 32aL to the power receiving ter-
minal 14a. Further, the controller 39 turns off the switch
when the connection between the detection terminal
32cL and the connection terminal 14c is released to stop
the supply of power from the power supply terminal 32aL
to the power receiving terminal 14a. That is, the controller
39 charges the present earphone 1 when the detection
terminal 32cL and the connection terminal 14c are con-
nected to each other.
[0151] The power receiving terminal 14a supplies pow-
er supplied (received) from the power supply terminal
32aL to the left rechargeable battery 15. The left re-
chargeable battery 15 stores the power supplied from
the power receiving terminal 14a, and supplies the power
to the electronic circuit included in the left sound emitting
unit 10 (such as the receiving circuit 141).
[0152] The signal flow in the present system S will now
be described.
[0153] The detector 38 transmits a signal (connection
detection signal), which indicates that the power supply
cable C is connected to the external power supply termi-
nal 37, to the controller 39.
[0154] The signal of charger’s remaining power re-
ceived by the controller 39 from the rechargeable battery
35, the signal of left earphone’s remaining power re-
ceived by the controller 39 from the left rechargeable
battery 15, the detection signal received by the controller
39 from the detection terminal 32cL, and the operation
signal received by the controller 39 from the button 36
are the same as when the present system S is not con-
nected to the external power supply 200 described with
reference to FIG. 9. Accordingly, the description of these
signals will not be repeated herein.
[0155] The controller 39 which has received the con-
nection detection signal from the detector 38 transmits a
signal indicating each of the light emission modes to each
of the first light emitter 34A11, 34A21, and 34A31. The
signal indicating each of the light emission modes trans-
mitted by the controller 39 to each of the first light emitters
34A11, 34A21, and 34A31 differs depending on "the sig-
nal of charger’s remaining power received from the re-
chargeable battery 35", "the signal of left earphone’s re-
maining power received from the left rechargeable bat-
tery 15", and "the operation signal received from the but-

ton 36." That is, the controller 39 causes the first indicator
34A to indicate any of the indication patterns of the sec-
ond individual indication mode or the second indication
mode, i.e., any of the indication patterns in FIG. 8.
[0156] Further, the controller 39 that has received the
signal of left earphone’s remaining power from the re-
ceiving terminal 32bL transmits the signal of left ear-
phone’s remaining power received from the left recharge-
able battery 15 to each of the first light emitters 34A11,
34A21, and 34A31. The controller 39 then causes the
first indicator 34A to indicate the indication patterns of
the second indication mode. In other words, the first in-
dicator 34A indicates the remaining power of the left re-
chargeable battery based on the signal of left earphone’s
remaining power received by the receiving terminal 32bL.
[0157] Furthermore, the controller 39 which has re-
ceived the detection signal from the detection terminal
32cL transmits a signal indicating each of the light emis-
sion modes (light emission patterns) to each of the sec-
ond light emitters 34B11 and 34B21. The signal indicat-
ing each of the light emission patterns transmitted to each
of the second light emitters 34B11 and 34B21 by the
controller 39 differs according to the remaining power of
the left rechargeable battery 15. That is, the controller 39
transmits a signal in which the light emission pattern of
each of the second light emitters 34B11 and 34B21 is
"turned-on", when the left rechargeable battery 15 is fully
charged. On the other hand, the controller 39 transmits
a signal in which the light emission pattern of each of the
second light emitters 34B11 and 34B21 is "flashing",
when the left rechargeable battery 15 is being charged.
[0158] FIG. 11 is a flowchart illustrating a charging in-
dication operation of the present system S.
[0159] First, the detector 38 detects whether the power
supply cable C is connected to the external power supply
terminal 37 (S1).
[0160] When the detector 38 does not detect the con-
nection of the power supply cable C to the external power
supply terminal 37 ("N" in S1), the controller 39 deter-
mines whether the present earphone 1 is connected to
the present charger 3, that is, whether the connection
terminals 14c and 24c are (electrically) connected to the
detection terminals 32cL and 32cR, respectively (S2).
[0161] When the present earphone 1 is connected to
the present charger 3, that is, when the connection ter-
minals 14c and 24c are (electrically) connected to the
detection terminals 32cL and 32cR, respectively ("Y" in
S2), the controller 39 executes indication processing
(hereinafter, referred to as "first indication processing")
for a case where the present earphone 1 is worn in a
state in which the power supply cable C is not connected
to the external power supply terminal 37.
[0162] FIG. 12 is a flowchart of the first indication
processing.
[0163] When the power supply cable C is not connect-
ed to the present charger 3 (the external power supply
terminal 37), the indication pattern of the first indicator
34A is an indication pattern in which the light emission
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pattern of each of the first light emitters 34A11, 34A21,
and 34A31 corresponding to the indicators 34A1, 34A2,
and 34A3 are "turned-off’ (hereinafter, referred to
as "turned-off pattern") (the same applies to FIG. 13) until
any operation (such as, the push operation to the button
36, and the connection of the power supply cable C to
the present charger 3) is performed.
[0164] First, in step S31, the controller 39 determines
whether the button 36 are operated.
[0165] When the button 36 is not operated ("N" in S31),
the controller 39 waits for the button 36 to be operated.
[0166] On the other hand, when the button 36 is oper-
ated ("Y" in S31), the controller 39 turns on any or all of
the first light emitters 34A11, 34A21, and 34A31 in blue
according to the remaining power of the rechargeable
battery 35, thereby causing the first indicator 34A to in-
dicate the first indication mode corresponding to the re-
maining power of the rechargeable battery 35 (S32).
[0167] When the first indicator 34A indicates the first
indication mode (S32), the controller 39 determines
whether the button 36 is operated (S33).
[0168] When the button 36 is operated ("Y" in S33),
the controller 39 turns on any or all of the first light emitters
34A11, 34A21, and 34A31 in white according to the re-
maining power of the earphone rechargeable battery (the
left rechargeable battery 15 and the right rechargeable
battery 25), thereby causing the first indicator 34A to in-
dicate the second indication mode corresponding to the
remaining power of the earphone rechargeable battery
(S34).
[0169] On the other hand, when the button 36 is not
operated while the first indicator 34A indicates the first
indication mode ("N" in S33), the controller 39 determines
whether a predetermined time has lapsed since the first
indication mode was indicated on the first indicator 34A
(S35).
[0170] When a predetermined time has not lapsed ("N"
in S35), the indication of the first indication mode on the
first indicator 34A is maintained.
[0171] On the other hand, when a predetermined time
has lapsed ("Y" in S35), the controller 39 sets the indi-
cation pattern of the first indicator 34A to the turned-off
pattern (S38). The charging indication operation of the
present system S then returns to the processing (S31).
[0172] When the first indicator 34A indicates the sec-
ond indication mode (S34), the controller 39 determines
whether the button 36 is operated (S36).
[0173] When the button 36 is operated while the first
indicator 34A indicates the second indication mode ("Y"
in S36), the controller 39 turns on any or all of the first
light emitters 34A11, 34A21, and 34A31 in blue according
to the remaining power of the rechargeable battery 35,
thereby causing the first indicator 34A to indicate the first
indication mode corresponding to the remaining power
of the rechargeable battery 35 (S32).
[0174] On the other hand, when the button 36 is not
operated while the first indicator 34A is indicating the
second indication mode ("N" in S36), the controller 39

determines whether a predetermined time has lapsed
since the second indication mode was indicated on the
first indicator 34A (S37).
[0175] When a predetermined time has not lapsed ("N"
in S37), the indication of the second indication mode on
the first indicator 34A is maintained.
[0176] On the other hand, when a predetermined time
has lapsed ("Y" in S37), the controller 39 sets the indi-
cation pattern of the first indicator 34A to the turned-off
pattern (S38). The charging indication operation of the
present system S then returns to the processing (S31).
[0177] Referring now back to FIG. 11, in the processing
(S2), when the present earphone 1 is not connected to
the present charger 3, that is, when the connection ter-
minals 14c and 24c are not (electrically) connected to
the detection terminals 32cL and 32cR, respectively ("N"
in S2), the controller 39 executes indication processing
(hereinafter, referred to as "second indication process-
ing") for a case where the present earphone 1 is not worn
in a state in which the power supply cable C is not con-
nected to the external power supply terminal 37 (S4).
[0178] FIG. 13 is a flowchart of the second indication
processing.
[0179] First, in step S41, the controller 39 determines
whether the button 36 is operated.
[0180] When the button 36 is not operated ("N" in S41),
the controller 39 waits for the button 36 to be operated.
[0181] On the other hand, when the button 36 is oper-
ated (Y in S41), the controller 39 turns on any or all of
the first light emitters 34A11, 34A21, and 34A31 in blue
according to the remaining power of the rechargeable
battery 35, thereby causing the first indicator 34A to in-
dicate the first indication mode corresponding to the re-
maining power of the rechargeable battery 35 (S42).
[0182] When the first indicator 34A indicates the first
indication mode (S42), the controller 39 determines
whether the button 36 is operated (S43).
[0183] When the button 36 is operated ("Y" in S43),
the controller 39 sets the indication pattern of the first
indicator 34A to the turned-off pattern (S44). The charg-
ing indication operation of the present system S then re-
turns to the processing (S41).
[0184] On the other hand, when the button 36 is not
operated while the first indicator 34A indicates the first
indication mode ("N" in S43), the controller 39 determines
whether a predetermined time has lapsed since the first
indication mode was indicated on the first indicator 34A
(S45).
[0185] When a predetermined time has not lapsed ("N"
in S45), the indication of the first indication mode on the
first indicator 34A is maintained.
[0186] On the other hand, when a predetermined time
has lapsed ("Y" in S45), the controller 39 sets the indi-
cation pattern of the first indicator 34A to the turned-off
pattern (S44). The charging indication operation of the
present system S then returns to the processing (S41).
[0187] Referring now back to FIG. 11, in the processing
(S1), when the detector 38 detects the connection of the
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power supply cable C to the external power supply ter-
minal 37 ("Y" in S1), the controller 39 determines whether
the present earphone 1 is connected to the present
charger 3, that is, whether the connection terminals 14c
and 24c are (electrically) connected to the detection ter-
minals 32cL and 32cR, respectively (S5).
[0188] When the present earphone 1 is connected to
the present charger 3, that is, when the connection ter-
minals 14c and 24c are (electrically) connected to the
detection terminals 32cL and 32cR, respectively ("Y" in
S5), the controller 39 executes indication processing
(hereinafter, referred to as "third indication processing")
for a case where the present earphone 1 is worn in a
state in which the power supply cable C is connected to
the external power supply terminal 37 (S6).
[0189] FIG. 14 is a flowchart illustrating the third indi-
cation processing.
[0190] When the power supply cable C is connected
to the present charger 3 (the external power supply ter-
minal 37), the controller 39 causes any or all of the first
light emitters 34A11, 34A21, and 34A31 to turn on and
flash in blue according to the remaining power of the re-
chargeable battery 35, thereby causing the first indicator
34A to indicate the first indication mode corresponding
to the remaining power of the rechargeable battery 35
(S61).
[0191] When the first indicator 34Aindicates the first
indication mode (S61), the controller 39 determines
whether the button 36 is operated (S62).
[0192] When the button 36 is operated ("Y" in S62),
the controller 39 turns on any or all of the first light emitters
34A11, 34A21, and 34A31 in white according to the re-
maining power of the earphone rechargeable battery (the
left rechargeable battery 15 and the right rechargeable
battery 25), thereby causing the first indicator 34A to in-
dicate the second indication mode corresponding to the
remaining power of the earphone rechargeable battery
(S63).
[0193] When the button 36 is not operated ("N" in S62),
the controller 39 waits for the button 36 to be operated.
[0194] When the first indicator 34A indicates the sec-
ond indication mode (S63), the controller 39 determines
whether the button 36 is operated (S64).
[0195] When the button 36 is operated ("Y" in S64),
the charging indication operation of the present system
S returns to the processing (S61).
[0196] On the other hand, when the button 36 is not
operated ("N" in S64) while the first indicator 34A indi-
cates the second indication mode (S63), the controller
39 determines whether a predetermined time has lapsed
since the second indication mode was indicated on the
first indicator 34A (S65).
[0197] When a predetermined time has not lapsed ("N"
in S65), the indication of the second indication mode on
the first indicator 34A is maintained.
[0198] On the other hand, when a predetermined time
has lapsed ("Y" in S65), the charging indication operation
of the present system S returns to the processing (S61).

[0199] Referring now back to FIG. 11, in the processing
(S5), when the present earphone 1 is not connected to
the present charger 3, that is, when the connection ter-
minals 14c and 24c are not (electrically) connected to
the detection terminals 32cL and 32cR, respectively ("N"
in S5), the controller 39 executes indication processing
(hereinafter, referred to as "fourth indication processing")
for a case where the present earphone 1 is not worn in
a state in which the power supply cable C is connected
to the external power supply terminal 37 (S7).
[0200] FIG. 15 is a flowchart illustrating the fourth in-
dication processing.
[0201] When the power supply cable C is connected
to the present charger 3 (the external power supply ter-
minal 37), the controller 39 causes any or all of the first
light emitters 34A11, 34A21, and 34A31 to turn on and
flash in blue according to the remaining power of the re-
chargeable battery 35, thereby causing the first indicator
34A to indicate a first indication mode corresponding to
the remaining power of the rechargeable battery 35
(S71).
[0202] When the first indicator 34A indicates the first
indication mode (S71), the controller 39 determines
whether the button 36 is operated (S72).
[0203] When the button 36 is not operated ("N" in S72),
the controller 39 waits for the button 36 to be operated.
[0204] When the button 36 is operated ("Y" in S72),
the connection terminals 14c and 24c are not (electrical-
ly) connected to the detection terminals 32cL and 32cR,
respectively. Therefore, the controller 39 sets the indica-
tion pattern of the first indicator 34A to the turned-off pat-
tern (S73).
[0205] The controller 39 then determines whether the
button 36 is operated (S74).
[0206] When the button 36 is operated ("Y" in S74),
the charging indication operation of the present system
S returns to the processing (S71).
[0207] On the other hand, when the button 36 is not
operated ("N" in S74), the controller 39 determines
whether a predetermined time has lapsed since the
turned-off pattern was indicated on the first indicator 34A
(S75).
[0208] When a predetermined time has not lapsed ("N"
in S75), the turned-off pattern of the first indicator 34A is
maintained.
[0209] On the other hand, when a predetermined time
has lapsed ("Y" in S75), the charging indication operation
of the present system S returns to the process (S71).

Conclusion

[0210] According to the embodiment described above,
the indication mode (first indication mode) indicating the
remaining power of the rechargeable battery 35 is differ-
ent from the indication mode (second indication mode)
indicating the remaining power of the earphone recharge-
able battery (the left rechargeable battery 15 and the right
rechargeable battery 25) indicated on the first indicator
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34A of the rechargeable battery 3 constituting the present
system S. The first indication mode and the second in-
dication mode are switched by the operation to the button
36 and indicated on the first indicator 34A. That is, the
first indicator 34A indicates only one of the first indication
mode and the second indication mode.
[0211] The first indication mode includes the indication
mode (first individual indication mode) when the present
charger 3 is not connected to the external power supply
200, and the indication mode (second individual indica-
tion mode) when the present charger 3 is connected to
the external power supply 200. That is, the first indicator
34A indicates only one of the first individual indication
mode and the second individual indication mode corre-
sponding to the connection state between the present
charger 3 and the external power source 200.
[0212] In this manner, the first indicator 34A of the
present charger 3 indicates one of the first individual in-
dication mode, the second individual indication mode,
and the second indication mode while switching between
the modes corresponding to the operation to the button
36. Therefore, the user of the present system S can iden-
tify the remaining power of each of the present charger
3 and the present earphone 1, and the connection state
between the present charger 3 and the external power
supply 200 based on the indication modes indicated on
the first indicator 34A. Therefore, the visibility and design
of the first indicator 34A, is higher than the conventional
charger without being deteriorated.
[0213] Note that, in the embodiment described above,
the left sound emitting unit 10 is configured to receive
the sound signal from the sound source 100 and transmit
the sound signal to the right sound emitting unit 20. How-
ever, the configuration of the earphone according to the
present invention is not limited to this.
[0214] That is, in the configuration of the earphone ac-
cording to the present invention, the right sound emitting
unit may be configured to receive the sound signal from
the sound source and transmit the sound signal to the
left sound emitting unit. In this configuration, the right
sound emitting unit includes the transmission circuit, and
the left sound emitting unit does not includes the trans-
mission circuit. The receiving circuit of the right sound
emitting unit receives the sound signal from the sound
source. The receiving circuit of the right sound emitting
unit transmits the sound signal received from the sound
source to the signal processing circuit and the transmis-
sion circuit of the right sound emitting unit. The transmis-
sion circuit of the right sound emitting unit transmits the
sound signal transmitted from the receiving circuit of the
right sound emitting unit to the receiving circuit of the left
sound emitting unit. The receiving circuit of the left sound
emitting unit transmits the sound signal transmitted from
the transmission circuit of the right sound emitting unit to
the signal processing circuit of the left sound emitting
unit. The subsequent operations of the right sound emit-
ting unit and the left sound emitting unit is the same as
the operation in the embodiment described above.

[0215] In the embodiment described above, the first
light emitters 34A11-34A31 are multi-color LEDs. How-
ever, the first light emitters in the present invention are
not limited to multi-color LEDs. That is, for example, the
first light emitters may be formed of monochromatic
LEDs. In this configuration, for example, the LEDs are
disposed side by side two (blue LEDs and white LEDs)
at one position on the outer peripheral surface of the case
of the present charger, only one of which emits light.
[0216] Further, the indication mode indicated on the
first indicator is not limited to the first indication mode and
the second indication mode, and may include other indi-
cation modes, for example, an indication mode for indi-
cating an abnormal operation. The abnormal operation
is, for example, a case where the present earphone is
housed in the present charger in a state in which the
present charger is not connected to an external power
source, and the remaining power of the present charger’s
battery is 0%, resulting in charging to the present ear-
phone is unable to be performed.
[0217] Further, in the embodiment described above,
the controller 39 sets the indication pattern of the first
indicator 34A to the turned-off pattern when the button
36 is operated while the first indicator 34A indicates the
"first indication mode" in a state in which the power supply
cable C is connected to the external power supply termi-
nal 37, and the present earphone 1 is not connected to
the present charger 3. Instead of this configuration, the
first indicator may maintain the indication of the "first in-
dication mode" when the button is operated while the first
indicator indicates the "first indication mode".
[0218] Furthermore, the "light emission pattern" is not
limited to "turned-on" "flashing", and "turned-off’. That is,
for example, the "light emission pattern" may be a
change in luminance of the light emission of the first light
emitter and the second light emitter, that is, a change in
the magnitude of the luminance values.
[0219] Furthermore, in the embodiment described
above, the indication pattern of the first indicator differs
according to the remaining power of the rechargeable
battery or the earphone rechargeable battery: "0% to less
than 30%", "30% to less than 60%", "60% to less than
100%", and "100% (fully charged)". However, the range
of the remaining power (the remaining power of the re-
chargeable battery or the earphone rechargeable bat-
tery) that varies (changes) the indication patterns in the
wireless earphone system according to the present in-
vention is not limited to this example, and can be arbi-
trarily set.
[0220] Further, in the embodiment described above,
after the earphone rechargeable battery is fully charged
(after a predetermined time has lapsed since the charg-
ing is completed), the indication modes of the second
indicator 34B when the present charger 3 is receiving
power supply from the external power source 200 (when
the power supply cable is connected to the external pow-
er supply terminal) are different from the indication
modes when the present charger 3 is not receiving power
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supply from the external power source 200 (when the
power supply cable is not connected to the external pow-
er supply terminal). However, in the present invention,
the timing at which the indication modes of the second
indicator change when the power supply cable is con-
nected to or not connected to the external power supply
terminal is not limited to after the earphone rechargeable
battery is fully charged (after a predetermined time has
lapsed since the charging is completed). That is, for ex-
ample, the indication modes of the second indicator may
differ according to a case where the earphone recharge-
able battery is being charged or fully charged (before a
predetermined time lapses after the charging is complet-
ed). In this case, for example, in the indication modes of
the second indicator, an indication color of the second
indicator (a light emission color of the second light emit-
ter) when the power supply cable is connected to the
external power supply terminal is different from an indi-
cation color of the second indicator (a light emission color
of the second light emitter) when the power supply cable
is not connected to the external power supply terminal.

Claims

1. A wireless earphone charger for a wireless earphone
comprising a receiving circuit configured to receive
a sound signal via a wireless communication line and
an earphone rechargeable battery configured to
charge power to be supplied to the receiving circuit,
the wireless earphone charger comprising:

a rechargeable battery configured to charge
power to be supplied to the earphone recharge-
able battery;
an indicator configured to indicate a plurality of
indication modes, wherein
a controller configured to switch indication
modes;
the indication modes of the indicator include a
first indication mode for indicating a remaining
power of the rechargeable battery, and a second
indication mode for indicating a remaining power
of the earphone rechargeable battery, and
the indicator is configured to indicate only one
of the indication modes.

2. The wireless earphone charger according to claim
1, further comprising:

a cable connection terminal to which a power
supply cable for supplying power to be charged
to the rechargeable battery is connected; where-
in
the indicator is configured to indicate the first
indication mode when the cable is connected to
the cable connection terminal.

3. The wireless earphone charger according to claim
1, further comprising:

a cable connection terminal to which a power
supply cable for supplying power to be charged
to the rechargeable battery is connected, where-
in
the first indication mode includes a plurality of
individual indication modes,
the individual indication modes include a con-
nected individual indication mode when the
power supply cable is connected to the cable
connection terminal, and an unconnected indi-
vidual indication mode when the power supply
cable is not connected to the cable connection
terminal, and
the connected individual indication mode is dif-
ferent from the unconnected individual indica-
tion mode.

4. The wireless earphone charger according to claim 2
or 3, further comprising:

a detector configured to detect a connection of
the power supply cable to the cable connection
terminal, wherein
the controller is configured to switch the indica-
tion modes of the indicator based on a detection
result of the detector.

5. The wireless earphone charger according to claim
1, further comprising:

a case that houses the wireless earphone; and
a button that is operated to switch indication
modes of the indicator, wherein
the button is a push button disposed in the case,
and
the controller is configured to switch the indica-
tion modes based on an operation to the button.

6. The wireless earphone charger according to claim
5, wherein the indicator is exposed to an outside of
the case.

7. The wireless earphone charger according to claim
5, further comprising:

a second indicator configured to indicate the re-
maining power of the earphone rechargeable
battery; and
a lid openable and closable with respect to the
case, wherein
the second indicator is visible from the outside
of the case only when a lid is open with respect
to the case.

8. The wireless earphone charger according to claim
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7, further comprising

a cable connection terminal to which a power
supply cable for supplying power to the re-
chargeable battery is connected, wherein
a plurality of indication modes of the second in-
dicator include a connected indication mode
when the power supply cable is connected to
the cable connection terminal, and an uncon-
nected indication mode when the power supply
cable is not connected to the cable connection
terminal, and
the connected indication mode is different from
the unconnected indication mode.

9. A wireless earphone charged by a wireless earphone
charger, comprising

a receiving circuit configured to receive a sound
signal via a wireless communication line,
an earphone rechargeable battery configured to
charge power to be supplied to the receiving cir-
cuit,
a power receiving terminal configured to receive
power from the wireless earphone charger, and
a transmitting terminal configured to transmit a
signal that indicates a remaining power of the
earphone rechargeable battery to the wireless
earphone charger.

10. A wireless earphone system comprising:

a wireless earphone of claim 9; and
a wireless earphone charger configured to
charge the wireless earphone, wherein
the wireless earphone charger comprises:

a power supply terminal; and
a receiving terminal, wherein

the power supply terminal is connected to the
power receiving terminal to supply power to the
power receiving terminal, and
the receiving terminal is connected to the trans-
mitting terminal to receive a signal that indicates
the remaining power of the earphone recharge-
able battery.

11. The wireless earphone system according to claim
10, wherein

the wireless earphone charger further compris-
es a detection terminal configured to detect a
connection between the power receiving termi-
nal and the power supply terminal,
the wireless earphone further comprises a con-
nection terminal configured to connect to the de-
tection terminal, and

the supply of power from the power supply ter-
minal starts when the detection terminal and the
connection terminal are connected.

12. The wireless earphone system according to claim
10, wherein the indicator indicates the remaining
power of the earphone rechargeable battery based
on a signal that indicates the remaining power of the
earphone rechargeable battery received by the re-
ceiving terminal.

13. The wireless earphone system according to claim
11, wherein

the wireless earphone charger further compris-
es a second indicator, and
the second indicator is configured to indicate a
connection state between the detection terminal
and the connection terminal, and the remaining
power of the earphone rechargeable battery.
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