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The utility model discloses a combing device of wireless loudhailer and Bluetooth
earphone. The wireless loudhailer comprises a loudhailer, a microphone and an
electric device adapted with a mobile phone; the Bluetooth earphone comprises a
Bluetooth earphone, and a Bluetooth earphone bracket adapted with the external
structure of the Bluetooth earphone; the Biuetooth earphone comprises the
backbeoard of the earphone bracket, the underframe of the earphone bracket, a
baffle leading the lower end of the Bluetooth earphone to be on site, and a
clamping device leading the upper end of the Blustooth earphone to be on sits.
The bracket part of the Bluetooth earphone is additionally arranged on the shell of
the wireless loudhailer in an entire or separated mode; the lower end of the
fuetooth earphone and the corresponding position of the Bluetocth earphone
bracket are respectively provided with a pair of electric joints. When the Bluetooth
earphone is arranged on the bracket, the pair of electric joints is mutually
conducted so as to charge a battery in the Bluetooth earphone.
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DESCRIPTION CN201315619

A combination of a wireless speaker and a Bluetooth headset, the former comprising a speaker, a microphone
and an electronic device adapted to the mobile phone; the latter comprising a Bluetooth headset and a Bluetooth
earphone bracket adapted to the external structure of the Bluetooth headset, comprising a headset holder a
backboard, a headphone holder, a baffle for positioning the lower end of the Bluetooth headset, and a clamping
device for positioning the upper end of the Bluetooth headset, the Bluetooth earphone bracket portion is
attached to the casing of the wireless speaker device in a whole or in a separate manner Above, a pair of clectrical
contacts are respectively disposed at a lower end of the Bluctooth earphone and a corresponding position of the
Bluetooth earphone bracket W hen the Bluetooth earphone is disposed on the bracket, the pair of electrical
contacts are connected to each other to enable the Bluetooth headset to € harging batteries

{ ombination of wircless speaker and Bluetooth headset
Field

The utility model relates to a listening and sending device matched with amobile phone, and more particulardy to
awireless speaker and a combination device of a microphone and a bluetooth earphone used together with the
mobile phone

Background technique

The use of mobile phones is very common W hen using a mobile phone while driving a car, because the traffic
safety requires that the driver' s hand can not leave the steering wheel, people have created a Bluetooth earphone
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that is used with the mobile phone, thatis a small device that is integrated with the wireless earphone and the
microphone wormn by the ear. Later, people created wireless speakers and microphones, which were placed in the
car near the user. The advantage is that the user does not have to place a hanging object beside the ear, and others
in the car can hear the incoming content. H owever, the advantage of the Bluetooth headset is that it is small in
size and can be kept private without being used by others

People hear. Therefore, consurmers decide which one to buy, which is quite worrying

There is no combination device of wireless speaker and Bluetooth earphone in the background art

U tility model content

The purpose of the utility model 1s 1o design a combination device of a wireless speaker and a Bluetooth
earphone, the combination device comprising a wireless speaker device part and a Bluetooth earphoncand a
bracket part thereof the wireless speaker device comprising a wireless speaker, amicrophone and a mobile
phone The electronic device, the Bluetooth headset and the bracket portion thereof corprise a Bluetooth
earphone and a Bluetooth earphone bracket adapted to an external structure of the Bluetooth earphone, the
bracket comprises a headphone backplane, a headphone holder bottom, and the lower end of the Bluetooth
earphone is in place a baffle plate, a clamping device for positioning the upper end of the Bluetooth earphone, the
Bluetooth earphone bracket portion being attached to the casing of the wireless speaker device, and configured to
receive al12V/24V DC power supply on the car and change to a power supply device suitable for the speaker
device and a voltage required by the Bluetooth headset, and a corresponding pair of dlectrical contacts at a lower
end of the Bluetooth headset and a corresponding position of the Bluetooth headset holder, when the Bluetooth
headset is disposed on the bracket T he pair of electrical contacts are conmected to each other to charge the
battery in the Bluetooth headset

In the combination of the wireless speaker and the Bluetooth carphone of the present invention, the Bluetooth
earphone holder is attached to the casing of the wireless speaker device in a manufacturing manner.

In the combination of the wireless speaker and the Bluetooth earphone of the present invention, the Bluetooth
earphone holder is attached to the casing of the wircless speaker device in a manufacturing body, attachable or
detachable

The combination device of the wireless speaker and the Bluetooth earphone of the present invention is provided

02-10-498i8 2 PINN-2007



with a fixing head at a near upper end of the Bluetooth earphone bracket, and a space of the package head is
provided with a pair of male pins or female sockets and the wireless speaker a fixing socket adapted to the fixing
head isdisposed at an upper left corner or an upper right corner of the device, and a pair of female socketsor
male pins are disposed in the fixing socket, and the sockets/pins in the fixing head and the fixing socket arc
mutual A dapted.

The wireless speaker and the Bluetooth earphone combination device of the present invention, the lower end of
the Bluetooth earphone bracket is provided with a U SB male interface, a pair of power contacts in the U 3B male
interface and a pair of electrical contacts on the Bluetooth earphone bracket are via plastic The component is
internally tumned on.

The combination device of the wireless speaker and the Bluetooth earphone of the present invention, one side of
the Bluetooth carphone holder is provided with a tab having a rapezoidal cross section, and the tab is disposed
on the left side or the right side of the wireless speaker device T he matching slot is provided with a pair of
electrical contacts which can be connected to the power source, which are respectively adapted to the position,
shape and size of the insert and the outer surface of the ot

The wireless speaker and the Bluctooth earphone combination device of the present invention, the lower end of
the Bluetooth earphone bracket is provided with a U 5B male interface, a pair of power contacts in the USB male
interface and a pair of electrical contacts on the Bluetooth earphone bracket are via plastic The component is
internally turned on

T'he combination device of the wireless speaker and the bluetooth earphone of the present invention, the power
source of the voltage device suitable for the speaker device and the bluetooth earphone is firstly passed into the
speaker device part, and then the inside of the plastic component thereof The wires are connected and connected
in parallel to the Bluetooth earphone holder portion.

The combination device of the wireless speaker and the bluetooth earphone of the present invention, the power
source suitable for the voltage of the speaker device and the bluetooth earphone obtained by the power supply
device is firstly connected to the Bluetooth earphone bracket part, and then the inside of the plastic component
thereof T he connecting wires are connected in parallel to the speaker device portion.

The combination of the wireless speaker and the Bluetooth earphone of the present invention, the DC power
supply on the automobile isa12V/24V I C power supply.
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T he combination device of the wireless speaker and the bluetooth earphone of the utility model is provided with
a bracket for locating a bluetooth earphone based on the wireless speaker { and the transmitting microphone), so
that the bluetooth earphone can be stored in the bracket when not in use U nthe top, itisalso possible to charge
the Bluetooth headset for the stand. Therefore, the consumer can have both at once, and the cost must be lower
than the sum of the two.

DRAWINGS

1 isa schematic lustration of a known separate wireless speaker device

2(a to A d} are schematic views of a known Bluetooth headset 2(a) is a rear view of a known Bluctooth headset
{ without the earphone neck and the side of the earpiece}, Figure 2{b} is a front view of a known Bluetooth
headset, and Figure 2{ ¢} isakeady A side view of a known Bluetooth headset, Figure 2 d} isabottom view of a
known Bluetooth headset

38 to A d) are schematic views of the combination device of the wireless speaker and the Bluetooth earphone of
the present invention ( both of which are combined in a unitary manner). 3{8 isa front view of the combination
device of the wireless speaker and the Bluetooth earphone of the present invention, and FIG. 3(b) isaside view of
the combination device of the wireless speaker and the Bluetooth earphone of the presentinvention, FIG. (¢ isa
partial top view of the combination device of the wireless speaker and the Bluetooth earphone of the present
invention, and FIG . 3{d} isarear view of the combination device of the wireless speaker and the Bluetooth
earphone of the present invention

4(a and 4 ¢} are schematic views showing a combination of a wireless speaker and a Bluetooth earphone of the
present invention which is constructed in one of the sphit modes 4(a) is aschematic view showing the provision
of a fixing socket at an upper corner of the wireless speaker device Fig 4D is aschematic view showing a fixing
head provided on the upper portion of the Bluetooth earphone holdex Fig 4(¢) isaB- B viewin Fig 4(b).

Fig 5(a) and Fig 5{b) are schematic diagrams showing the combination of the wireless speaker and the
Bluetooth earphone of the present invention which is constructed in asplit mode Here, Fig 5(a isaschematic
view showing a slot provided in an upper corner of the wireless speaker device 101", Fig 5(b} isa schematic view
showing the insertion of a tab on one side of the Bluetooth earphone holder 5",
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Fig 6{a) and Fig 6(b) are schematic diagrams showing the combination of the wireless speaker and the
Bluetooth earphone of the present invention constructed by another aspect of the split mode Here Fig 6(3) isa
schematic view showing the modification of the Bluetooth earphone holder 5 of Fig 4(b). Fig 6(b) isa
schematic view showing the modification of the Bluetooth earphone holder 5" of Fig 5(b).

detailed description

The utility model designs a combination device of a wircless speaker device and a Bluetooth carphone, the
combination device comprising a wireless speaker device part and a Bluetooth earphone and a bracket part
thereof the wireless speaker device comprising a wireless speaker, amicrophone (transmitting wicrophone) and
An electronic device adapted to the mobile phone, the Bluetooth earphone and the bracket portion thereof
comprise a Bluetooth earphone and a Bluetooth earphone bracket adapted to an external structure of the
Bluetooth carphone the bracket comprises a headphone backplane, a headphone holder, and a Bluetooth
headset a baffle plate at the lower end, a clamping device for positioning the upper end of the Bluetooth
earphone, the Bluetooth earphone bracket portion being attached to the casing of the wireless speaker devicein a
whole or in aseparate mannes, and configured to pick up the car The 12V/24V DC power supply isswitched to a
power supply device suitable for the voltage required by the speaker device and the Bluetooth headset, and a pair
of electrical contacts are respectively arranged at the lower end of the Bluetooth headset and the corresponding
position of the Bluetooth earphone bracket. W hen the Bluetooth earphone is disposed on the bracket, the pair of
electrical contacts are connected to each other to make the electricity in the Bluetooth headset € harge

1 isa schematic #flustration of an existing separate wireless speaker device 100 Reference numeral 102 denotes a
speaker provided in the casing 103 is a microphone { transmitting microphone), 104 is a jack for receiving
power, and 105 is a plurality of operation buttons or indicator lamps{ the number and position thereof may vary
depending on different designs). The electronic device necessary for it is disposed inside the casing and is
omitted. Reference numeral 24 is a plug that is plugged from a12V/24V DC power supply in the car, and 25isa
conversion device provided therein for converting the power source into a voltage required for the wireless
speaker device and the Bluetooth headset { this device is provided with the plug 24 in the figure) Together, they
can also be set separately or in a wireless speaker device (not shown)}, 26 is a wire that leads to the power supply,
and 22 is an electrical plug that is guided by the dotted line 121 and inserted into the jack 104 A fler the user
enables the mobile phone to make a call or answer the incoming call, the speaker device is activated, and the
speaker 102 can answer the incoming call, and the microphone 103 sends the uset's voice to the other party.

2(a o 2{d} are schematic views of the Bluetooth earphone 31 {an example of which isamodel). Figure 2(a) isa
back view {without the earphone neck and the side of the earpiece), Figure 2(D) is afront view, Figure 2{ ¢} isa
side view, reference numeral 32 isits body, 33 is the earphone neck, 34 is the head of the earpicce 36 is a plurality
of operation buttons or indicator lights{ the number and position of which may vary depending on the desigry),
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FIG. 2(d) is abottom view. and reference numeral 20 denotes a pair of electrical contacts provided at the bottom
thereof , for charging the battery installed in it

3(a to A d} are acombination device 101 of the wireless speaker device, the Bluetooth earphone and the bracket
thereof of the present invention. Figure 3{a} isafront view, 3 (b} isaside view, 3{¢) isa partial top view, 3(d is
aback view, and the reference numeral 5 is a Bluetooth that isintegrally disposed on the right side of the casing of
the wireless speaker device The earphone holder {it is self evident that it can also be placed at other positions of
the casing for example, on the left side, not shown in the drawing). Reference numeral 6 is a back plate of the
bracket 5, reference nuimeral 7 is a bottom support for holding the bottom of the blue earphone 31, and reference
numeral 8 is a baffle for receiving the bottom of the Bluetooth earphone 31 {here, it is composed of three small
pieces, and may be other configurations N ot shown in the figure), veference numeral 10 1s a gap in the upper part
of the Bluetooth earphone holder for receiving the earphone ear neck 33 of the Bluetooth earphone, and
reference numeral 11 is an elastic clip disposed in the gap for clamping the earphone neck 33, 20is a pair of
electrical contacts provided on the base 7 of the Bluetooth earphone holder 31, the position and configuration of
which are adapted o the pair of electrical contacts 2( at the bottom of the blue earphone of the holder. As
indicated by the dotted lines 111 and 1172, afier the Bluetooth earphone 31 isinserted into the bracket 5, the
earphone neck 33 enters the gap 10, is clamped and fixed by the elastic clip 11, and the electrical contact 20 isin
contact with the electrical contact 20, Turned on, the battery int the Bluetooth headset 31 is charged. A sshown by
the broken tine 122, the power source obtained by the power receiving jack 104 is used as a power source for the
wireless poppet device, and a pair of parallel plastic components are intemnally connected to the pair of wires on
the bottorn bracket 7 of the Bluetooth earphone holder 5. The contact 20 is for charging the Bluetooth headset

31

Asshown in Fig 3(a), the power receivingjack 104 is provided on the casing of the wireless speaker device The
power source is first passed through, and the wire inside the plastic member is connected to the electrical contact
20 of the Bluetooth earphone holder 5. The power inlet jack 104 can also be disposed at the bottom {or bacl) of
the Bluetooth earphone bracket 5 A fter the power source is passed therethrough, the power wire inside the
plastic component is connected to the wireless speaker device, which is not shown in the figure. the way.
Reference numeral 106 is the four strap loops provided behind the wireless speaker unit for passing the strap
therethrough and securing the assembly to a suitable position in the vehicle, such as the front window sun visor.

Bluetooth headsets are small in size, and consumers often encounter an annoyance when they use them. After
use, they often leave their hands and carl t find it when they need it next time W ith the combination device of the
present invention, it can be fixed on the Bluetooth carphone bracket when the Bluetooth carphone is not used,
and can be charged to full at any time and can be obtained by reaching out when it isneeded, whichis
converient
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An additional feature of the present embodiment is that the Bluetooth earphone holder is attached to the casing
of the wireless speaker device in a manufacturing manner; the power supply device is suitable for the speaker
device and the Bluetooth headset The voltage source is first passed into the speaker device portion, and is
conmnected in parallel to the Bluetooth earphone holder portion by a connecting wire inside the plastic member;
the power supply device is suitable for the speaker device and the Bluetooth headset. The voltage source is first
passed into the Bluetooth earphone holder portion and then connected in paraliel to the speaker device portion
by a connecting wire inside the plastic member.

The above embodiment isin which the Bluetooth earphone holder portion and the wireless speaker device
portion are integrally formed. The following schemes are split

4(a and 4 b are one of the split modes and FIG. 4(a) shows an upper cormner of the wireless speaker device 101
{ the upper right corner or the upper left corner is shown in the figure, In the figure, a fixing socket 68 is provided,
in which a pair of male pins 69 { as shown in the figure) or female sockets 67 { not shown) are provided. 4(b} isa
fixed head 66 provided on the upper portion of the Bluetooth earphone holder 5, in which a pair of feruale jacks
67 { as shown in the figure) or male pins 63 (not shown} are provided. }. A pair of female jacks 67 and a pair of
electrical contacts 20 for charging the Bluetooth headset are connected through the interior of the plastic
member 4(¢) shows the modified Bluetooth earphoue holder back plate shown as reference numeral 6. When
the fixing head 66 is inserted into the fixing socket 68, the Bluetooth earphone holder 5 is attached to the wireless
speaker device 101", W hen integrated, a pair of male pins 69 are inserted into a pair of female jacks 67 to tumn on
the power. Fig 4{c) isaB-B viewof Fig 4 (b} showing the bottom surface of the fixing head 66 and the female
insertion hole 67. T he rest of the figures in the figure have the same meaning as before.

Figures 5{a} and 5(b} are another split mode Figure 5(3 shows aslot 131 in an upper corner of the wireless
speaker device 101" { shown in the upper right corner, but also in the upper left comer, not shownj, and aslot 131
is provided on the outside. For the electrical contact 20", Figure 5(b) showsa tab 130 on one side of the
Bluetooth earphone holder 5", the tab having a trapezoidal cross section and adapted to the cross section of the
slot 131 for insertion and secure attachment thereto Where 0 n the outside of the tab 1 30 there is a pair of
electrical contacts 20" which are connected to the pair of electrical contacts 20 for charging the Bluetooth headset
via the plastic merber. Reference numeral 6" is a modified back plate The shapes and positions of the electrical
contacts 20" and 20" cooperate with each other, and after the tabs 130 of the Bluetooth earphone holder 5" are
inserted into the slots131 of the wireless speaker device 101", the power can be turned on each other. Therest of
the figures in the fipure have the same meaning as before.

An additional feature of the present embodiment is that the Bluetooth earphone holder is attached to the casing
of the wireless speaker device in a manufacturing body, attachable or detachable; in the Bluctooth carphone
bracket a fixing head is disposed on the upper end, and a space of the package is provided with a pair of male pins
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or female sockets, and a fixing socket corresponding to the fixing head is disposed at an upper left comer or an
upper right corner of the wireless speaker device. A pair of female jacks or male pins are disposed in the fixing
socket, and the fixing head and the jack/pin in the fixing socket are mutually adapted; one side of the Bluetooth
earphone bracket is provided with a trapezoidal cross section a ot adapted to the tab on the left or right side of
the wireless speaker device, and the position, shape and size of the insert and the outer surface of the slot are
respectively adapted to each other. A pair of electrical contacts that are powered on

In another embodiment. aU 3B male interface is added to the bottom of the Bluetooth earphone bracket based
on the above split mode solution. Therefore, when the Bluetooth earphone bracket is not attached to the casing
of the wireless speaker device, they can be plugped into adevice having a U SB female interface such as a deskiop
or notebook computer, using the 5V D C provided by the U 5B female interface Power supply for charging the
Bluetooth headset carried on the stand. Therefore, there is one more way to use, which is more convenient and
flexible The Bluetooth headset can be charged from the computer through its stand, and can also be inserted into
the computer as another way of placement

Fig 6{a shows the modification of the Bluetooth earphone holder 5’ asshown in Fig 4(b), and the U SB male
interface 132 is set under the bottom support 7 to become the Bluetooth earphone holder 5", and the back plate
6 becomes In the modified 6, a pair of power contacts in the U 8B male interface 132 are connected via a patr of

electrical contacts 20 for charging the Bluetooth headset via the interior of the plastic member

Fig 6{b) shows the modification of the Bluetooth earphone holder 5" as shown in Fig 5(b}, and the U 5B male
interface 132 is set under the bottom support 7 to become the Bluetooth earphone holder 57, and the back plate
6 becomes A fter the modification, the pair of power contacts in the U SB male interface 132 are connected to a
pair of electrical contacts 20 for charging the Bluetooth headset via the inside of the plastic member. The rest of

the figures in the figure have the same meaning as before

A additional feature of the present embodiment is that a U SB male interface is disposed at alower end of the
Bluetooth carphone bracket, and a pair of power contacts in the U 5B male interface and a pair of electrical
contacts on the Bluetooth earphone bracket are connected through a plastic component; The lower end of the
Bluetooth carphone holder is provided with a U 5B male interface, and a pair of power contacts in the USB male
interface and a pair of electrical contacts on the Bluetooth earphone bracket are connected through the inside of
the plastic member.

The electrical, electronic, and communication technologies involved in the present invention are known in the
art and are not included in the scope of the present application.
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CLAIMS CNZ201315619

i

A combination device of a wireless speaker and a Bluetooth earphone, characterized in that the combination
device comprises a wireless speaker device part and a Bluetooth earphone and a bracket part thereof the wireless
speaker device comprising a wireless speaker, a microphone and a mobile phone The electronic device, the
Bluetooth headset and the bracket portion thereof comprise a Bluetooth headset and a Bluetooth carphone
bracket adapted to the external structure of the Bluetooth headset, the bracket comprises a headphone
backplane, a headphone holder, and a position for positioning the lower end of the Bluetooth headset acard, a
clamping device for positioning the upper end of the Bluetooth earphone, the Bluetooth earphone bracket
portion being attached to the casing of the wireless speaker device, and configured to receive aDC power spurce
on the car and 10 be adapted to the speaker a power supply device for the voltage required by the device and the
Bluetooth headset, and a corresponding pair of electrical contacts at the lower end of the Bluetooth headset and
the corresponding position of the Bluetooth headset holder. W hen the Bluetooth headset is disposed on the
bracket, the pair of dectricity T he contacts are connected to cach other to charge the battery in the Bluetooth
headset.

2

A combination of a wircless speaker and a Bluetooth headset according to claim 1, wherein said Bluetooth
earphone holder is attached o the casing of said wireless speaker device in a unitary manner.

3

The combination device of the wireless speaker and the Bluetooth earphone according to claim 1, wherein the
Bluetooth carphone holder is attached to the casing of the wireless speaker device in a split, attachable or
detachable manner. Above
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4

The combination device of the wireless speaker and the Bluetooth earphone according to claim 3, wherein a
fixing head is disposed at a near end of the Bluetooth earphone bracket, and a space of the fixed head is provided
with a pair of male pins or female plugs. a fixing hole corresponding to the fixing head is disposed at an upper left
corer or an upper right comer of the wireless speaker device, and a pair of female sockets or male pins are
disposed in the fixing socket, and the fixing head and the fixing socket are disposed The jacks/pins are adapted to

each other

2

T he combination device of the wireless speaker and the Bluetooth earphone according to claim 4 wherein the
lower end of the Bluetooth earphone holder is provided with aU SB male interface, and a pair of power contacts
in the U SB male interface and the Bluetooth carphone bracket A pair of electrical contacts are tumed on via the
interior of the plastic member.

6.

The combination device of the wireless speaker and the Bluetooth earphone according to claim 3 wherein one
side of the Bluetooth earphone holder is provided with a blade having a trapezoidal cross section, on the left side
of the wireless speaker device or The right side is provided with a dot adapted to the insert piece, and a pair of
electric contacts which can be connected to the power source, which are matched in position, shape and size, are
respectively arranged on the outer surface of the insert piece and the slot

7

The combination device of the wireless speaker and the Bluetooth earphone according to claim 6, wherein the
lower end of the Bluetooth carphone holder is provided with a U 8B male interface, and a pair of power contacts
in the U 5B male interface and the Bluetooth earphone bracket A pair of electrical contacts are turned on via the
interior of the plastic member.

8

T he combination device of the wireless speaker and the Bluetooth earphone according to claim 1, wherein the
power source obtained by the power supply device and adapted to the voltage of the speaker device and the
Bluetooth headset is first connected to the speaker device portion. It is connected in parallel to the Bluetooth
earphone holder portion by a connecting wire inside the plastic member
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The combination device of the wireless speaker and the Bluetooth earphone according to claim 1, wherein the
power spurce obtained by the power supply device is suitable for the voltage of the speaker device and the
Bluetooth headset, and is first introduced into the Bluetooth earphone bracket portion. And connected in
parallel to the speaker device portion by a connecting wire inside the plastic member.

10
The combination of the wireless speaker and the Bluetooth headset of claim 1 wherein the DC power source on
the vehicleisa12V/24V DC power source
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Communication Device With Muitiple Detachable Communication Modules

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priority from and is related to the following prior application:

5 "Communication Device With Multipie Detzichable Conmnunication Modules," United State:
Provisional Application No. 60/246,533, filed November 7, 2000, This prior application,
including the entire written description and drawing figures, is hereby incorpomted into the

present application by reference.

10 : BACEGROUND

1. FIELD OF THE INVENTION

This invention relates to communication devices in general, and particularly io

wireless conymunication devices having multiple detachable communication modules,

15 2. DESCRIPTION OF THE RELATED ART

There bas been a proliferation of wireless mobile communication devices in recent

years in the field of telecommunications.

Known communication devices, however, are typically single-clement or
~ single-module designs.  In order to epable hands-free cperation of such single-module
comumunication devices, specialized additional equipment is typically required. For example,
a wired headset is often available for known comymumication devices that typicaily connects

to the communication device through an electrical jack or plug. Another common hands-free
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accessory available for cellnlar telephones is 8 docking cradle, which is typically intending

for mounting the communication device in a vehicle.

SUMMARY

A communication device having multiple detachable communication modules
includes a first comununication module and a second communicstion module. The first
communication module is configured to reccive RF signals from a wireless network. The
second comumunication module may be physically attached to the first communication
module and is coupled to the first communication module by a wireless link. The second
communication module is configurad o receive the RF signals from the first communication
module over the wireless link and to convert the RF signals into an audible signal. In
addition, the second communication module is physically dirgensioned so that it may be fitted

into or onto an car of a comisunication device user.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1is a botiom perspective view of an exemplary commumnication device having a
first coromunication module and a second detachable comununication module for insertion
into the commmucation device user's ear;

Fig. 2 is another bottom perspective view of the exemplary communication device
shown in Fig. 1, in which the second comupunication module has been removed from the first
communication module;

Fig. 3 provides a more detailed view of the cavity in the housing of the first
comrnunication module;

Fig. 4 is a top perspective view of the second communication module shown in Figs.

{and2:
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Fig ’5 is a bottom perspective view of the second communication module that shows
additional exemplary features, including a power switch and charging terminals;
Fig. 6 1is a bottom perspective view of the compunication device showing operative-
mode connection ferminals on the second communication module;
5 Fig. 7 iz a bottom perspective view of the first copununication module showing both
operative-mode connection terminals and inoperative-mode connection terminals;
Fig. 8 is a bottom perspective view of the second comupmunication module showing
inoperative-mode connection terminals;
Fig. 9 is a bottom perspective view of the first comnumication module showing the
10 moltifosctional connection terminals;
Fig. 10 is a bottom perspective view of the sscond communication module showing a
set of charging terminals;
Fig. 11 is a bottom perspective view of an exernplary communication device having a
first and sccond commumnication modale, in which the first copununication module includes a
15  protective movabie door;
Fig, 12 shows a movable door that is molded or otherwisc worked to bear an emblem,
a logo, a user identifier or the hke;
Fig. 13 shows another exemplary commumication device in which a first
comraunication module includes a sobstantially enclosed cavity into which a second
23 communication module is mounted;
Figs. 14a and 14b respectively show exemplary embodiments in which the first
communication roodule is a celhular telephone and a laptop computer or PDA;
Fig. 13a shows a top perspective view of an alternative second communication

module;
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Fig. 15b shows a side perspective view of the aliernative second copununication
module;

FIG. 16 is an exemplary electrical block diagram of the multi-module communication
devices shown in FIGs, 1-15;

5 Fig. 17 illustrates one contemplated implementation of the communication device

described above;

Fig. 18 illustrates a further embodiment of a copwumnication device that inchudes
wireless communication between the device modules and a third module, such as an RF
interface cradie; and

10 Fig. 18a is 3 more detziled illustration of the third module shown in Fig. 18,

DETAILED DESCRIPTION

The first copununication module 12 includes a housing with substantially parallel and planar

opposite top and bottom walls 2a and 2b, substantially paraliel and planar opposite side walls
4a and 4h, and substantially parallel and plapar opposite front and back walls 6a and 6b. The
back wall 6b preferably includes bevelled surfaces 8a-8d located along the edges where the
20 back wall 6b adjoins the top, bottom and side walls 2a, 2b, 4a and 4b, but may also he planar,
joining the top, bottom and side wails 2a, 2b, 4a and 4b at substantially right angles. The top
wall 2a, bottom wall 2b and side walls 42 and 4b are preferably slightly curved, but méy also
be planar. The spe:ciﬁc shapes of the housing walls ars dependent upon the requirements of

the first communication module 12, as will become apparent from the following description.
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Fig. 2 is another bottom perspective view of the exemplary commenication device 10
shown in Fig. 1, in which the second communication moduie 14 has been removed from the
first communication module 12. The housing of the first communication module 12
preferably includes a cavity 16 in which the second commumpication module may be
detachably mounted.

Fig. 3 provides a more detasiled view of the cavity 16 in the housing of the first
communication moduls 12. The cavity 16 preferably includes a plurality of subeavities that
are shaped to accommodate the second cornmumication module 12, each of which may be a
different size, shape and depth. Tor instance, the exemplary cavity shown in Fig. 3 includes
thres subcavities: a substandially ciecnlar subeavity 18 having a Best depth, a first rectanguolar
cavity 20 having a second depth, and a second rectangular cavity 22 having a third depth.
The cavity 16 also preferably includes a plurality of surfaces 24, 26b, 28 and 30 that provide
smooth transitions between the subcavities 18, 20 and 22, and a plurality of surfaces 264, 26¢,
32, 34, 36a, 36b, 38, 40, 42, 44, 462 and 46b that arc preferably contowred and sized
primarily to produce a desired physical appearance when the second coxgmunicaticn module
14 is mounted as in Fig. 1.

The surfaces of the cavity 16 preferably also provide for retention of the second
communication module 14 within the cavity 16. Surfaces 36a and 36b and/or ;urfaces 46a
and 46b may, for example, be contoured fo engage the sides of the second communication
module 14 in order to frictionally hold it within the cavity 16. In another embodiment,
surfaces in or adiacent {0 the cavity 16 may include retention means, such as nubs or
protrusions, that engage detents in corresponding parts of the second connnunicatieﬁ module
14, or vice versa, to detachably hold the second communication module 14 within the cavity
16. In yet another embodiment, other retention means, such as springs or otherwise

clastically-biased protrusions or hooks, may be inclnded on the first or second
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comununication module that cooperate with appropriate mating retention means on the other
of the first or second communication module. Alternatively, additional means {0 maintain the
device in an assembled position, such as a movable clip arvangement, could be mounted on

tha first communication module 12.

W

In order to remove the second cormamunication module 14 from the cavity 16, the
surfaces 26a, 26b and ;";60’ are preferably contoured to provide spaces 48a and 48b (shown in
Fig. 1) that enable a communication device user to grasp the sides of the second
communication module 14, In addition, the second comumunication module 14 preferably
includes depressions 30 and 32 (shown in Fgs. 4 and 3) that enable the communication
10 device user to easily grip the module 14 while it is within the cavity 16. Preferably, the

retention means described above are adapted to apply sufficient force to retain the second
communication module 14 in a mounted position, while allowing a comununication device

user to easily remove the second communication module 14 for use,
Fig. 4 is a top perspective view of the second communication module 14 shown in
i15 Figs. 1 and 2. The second communication module 14 is preferably a voice communication
device that includes a speaker 14a, a2 main body 14b, a boom I4c and a microphone 14d.
Operationally, the speaker 14a is placed in the ear of a communication deviee user with the
hoom l4c extending towards the user's mouth. To avoid rotational movement of the sccond
communication module 14 while the speaker 14a is in the user's ear, the center of gravity of
20 the module 14 should preferably be as close to the speaker 14a as possible. Thus, any
relatively heavy components located inside the main body portion 14b should preferably be
located adjacent the speaker 14a. In this manner, moments about the speaker are minimized,
and the second coromunication module 14 should remain substantially stationary while the

speaker is in the communication device user's ear.
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Optimally, the length of the boom portion 14¢ should be maximized such that the
microphone 144 s located in the proximity of the communication device user's mouth when
the module 14 is in use. The moment about the speaker 14a, however, increases in
proportion to the length of the boom 14c. Thus, in order to maintain stability, the length of
the boom 14c may not be sufficient to position the microphone 14d adjacent to 2 user's
mouth. The microphone 14d will, therefore, likely receive not only a uéexr’s speech, but also
undesired noise signals from & multitude of sources, such as other speakers in the vicinity or
car sngine noise. In order to reduce this background neise, the second communication
module preferably includes a noise cancellation circuit with a background noise microphone
48 ag shown in Fig. 4. The 'ba'ckgroumi noise microphone 48 preferably detects background
noise signals which are then subtracted from the comupted speech veceived by the
microphone 144 in the noise cancellation circuit. In this manuner, a bigher quality speech
signal i5 provided.

Fig 5 is a bottormn perspective view of the second communication module 14 that
shows additional exemplary features, including a power switch 54 and charging terminals 56.
The power switch 54 is preferably a pushbutton switch that mhﬁs the second comupmpication
module 14 on and off, enabling the communication device user to limit power consumption
while the module 14 is not in use. In a preferred embodiment, the second conununication
module 14 is also configured to turn on aufomatically when removed from its assembled
position within the first communication modele 12, and to tum off astomatically when
replaced in its mounied position. In this preferred embodiment, the power switch 54 may be
used to turn off the second compunication module 13 withowt returning it to its mounted
position. In other embodiments, the second communication module 14 may also include
other switched functions, such as a mute function, controlled by one or more additional

switches located on the first and/or second module. For example, a mute function may

7
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operate to disable the microphone 14d and the background noise microphone 48 without

ending a communication function such as a voice call.

The charging terminals 46 on the first communication

10 module 12 are preferably coupled to an internal power source through appropriate conversion
and control eircuitry in order to provide a charge 10 an additional power source in the second
copuaunication module.

In addition, the charging terminals 46 and 56 preferably include appropriate structures
OF atrangements to prévcnt discharging of the respective power sources or damage to infernal

15 componpents caused by external contact with the terrsinals. For 3xampia,‘ the charging
terminals 56 may be recessed below the surface of the main body 14b of the second
communication module 14 in order to reduce the likelibood of external contact with the
charging terminals 56, resulting in a short-cirenit.  In such an embodiment, the charging

terrpinals 46 on the first communication module 12 may protrude from the surface 26b in

20 order to make contact with recessed charging terminals 56 in the second comumunication

modt;le 14,
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With reference again to Fig. 5, the second commumnication moedule 14 preforably
includes a rechargeable power source that is charged through the recharging terminals 46 and
56 described above. It should be understood, however, that the second communication
modide 14 may aliernatively im:'md@ a single use power sowrce, such as a non-rechargeable
batiery, making charging terminals 46 and 56 unmecessary

Figs. 6-8 show an alternative communication device 60 embodiment in which a
second commaunication module 64 may be mounted to & first communication module 62 in
gither an operative or imoperative position. Fig. 6 is a bottom perspective view of the
communication device 60 showing operative-mode connection terminals 66 on the second
communication module 64, Fig. 7 is a bottom perspective view of the first communication
module 62 showing both operative-miode connection terminals 68 and inoperative-mode
connection terminals 46. Fig. 8 is a bottom perspective view of the second communication
module 64 showing inoperative-mode copnection terminals 56.

When the second communication module 64 is mounied in an inoperative asserobled
position, the inoperative-mode terminals 46 in the first communication module 62 are
eclectrically connected with the inoperative-mode terminals 56 on a front wall 64b of the
second communication module 64, as shown in Fig. 8. In the inoperative assembled position,
the inoperative-mode terminals 46 and 56 preferably operate as described a;bave to charge a
power source in the second comrunication module 64.

When the second communication module 64 1S mounted in an operative assembled
position, the operative-mode connection terminals 68 in the cavity of the furst communication
module 62, shown in Fig. 7, are elecirically connected with the operative-mode conpection

W

terminals 66 on a back wall of a main body portion of the second communication module 64 -

9
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shown in Fig. 6. In this operative assembled position, the speaker 64a and microphone 644,
shown in Fig. & face away frcﬁn the cavity and are accessible for use by a user of the
commumnication device. In addition, the operative-mode terminals 66 and 68 provide for
simultaneous charging and uss of the second communication module 64. For instance, the
5 operative-mode terminals 66 and 68 may provide for operation of the second commumication
module 64 from the power source of the first commmunication module 62, while
simultapeously charging the power sowrce of the second commumication module 64. The
operative assembled position of the second commnunication module 64 thus provides for use
of the second communircation module 64 when its power source is incapable of supplying
10 sufficient power, and thereby avoids recharge down time.

Any of the retaining means discussed above could be used to mount the second
module 64 in the operative position. For example, a friction fit between the main body 64b
of the second communication modile 64 and the corresponding cavity in the first
comununication modole 62 will preferably retain the second module 64 in ifs assembled

I5  inoperative position. The main body 64b, or at least a part thereof, could then be fabricated
such that the back portion, in which terminals 66 are positioned, and the front portion are
substantially syminetric. The second conununication module 64 may then be retained in
either ifs operative or inéperative asscobled position within the cavity in the first
communication module 62. A similar arrangement conld alternatively be implemented based

20 on friction fit retention of the boom portion 64c of the second communication module 64.

Figs. 9 and 10 show another embodiment 61 of a‘commum’icaﬁon device in which a
second commumication module 65 may bhe mounteﬁ o a first comowuication module €3 in
either an operative or inoperative position, and the first communication module 63 utilizes
only oue set of multifunctional connection terminals 67. Fig. 9 is 2 bottom perspective view

25  of the first communication module 63 showing the multifunctional connection terminals 67.

10
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Fig. 10} is a bottom perspective view of the second communication module showing a set of
charging terminals 69. One function of the connection terminals 67 on the first
communication module 63 may be to cooperate with the charging terminals 69 positioned on
the second comrnunication module 63 in order to supply power to a rechargeable power
souarce in the second communication module 65 while it is mounted in the inoperative
position. In addition, the multifunctional connection terminals 67 may also contact a second
set of termivals on the top face of the second cormunication module 65 (as shown in Fig. 6)
when the second communication module 65 iz mounted in its operative assembled position.
The muitifunctional connection terminals 67 may then provide for simultaneous charging and
uge of the second communication modnle 65 while it is mounted in its operative position.

Fig. 11 is a bottom perspective view of an exemplary communication device 70
having a first and second comniunication ‘module 72 and 74, in which the first
compmunication module includes a protective movable door 76. The protective movable door
76 is preferably fabricated from the same or similar material as the housing of the first
comrpunication module 72, and is positioned on a surface adiscent the ca‘}ity in which the
second communication module 74 is mounted in its inoperative assembled position. The
door 76 is normally in a closed position protecting the second communication module 74 and
connection terminals 78 (if present), and is movable to allow detachment of the second
corpmunication module 74 from the first cormmunication module 72. Then, when the second
comanunication module 74 is detached from the first communication module 72, the door 76
may be moved to its closed position to substantially cover the cavity 80 in the first
communication module 72.

The door 76 may be attached to the first compoumication module 72 through any
appropriate hinge arrangement, and is preferably biased toward its open and closed positions.

For instance, if an over-center spring or elastic biasing hinge arrangement is utilized, the door

11
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76 is preferably biased toward its open position when the door 76 is opened beyond some
point in its range of motion, and is otherwise biased toward its closed position. In addition,
the door 76 may also include a fastening means or locking mechanism for maintaining the
door in its closed position. Other specific ranges of motion are also contemplated in
accordance witthhis aspect of the invention, including but not limited to a downwardly or
sideways swinging door or a similar sliding door or covering panel.

Although intended primarily for protecting the second module 74 when it ts momted
on the first module 72, the door 76 may also serve a decorative purpose.  If fabricated from
the same material as the bousing of the first module 72, which is typically opague, the door
may, for example, be molded or otherwise worked to besr an emblem, a logo, a user identifier
or the like, as shown at 79 in Fig. 12. Alternatively, the door 76 may be fabricated from a
fransparent material and adapted to receive a decorative member such as a photograph,
allowing a user to customize the appearance of the comumnunication device according to

personal taste and preference.

Preferably, the second communication module 84 is

roounted by sliding it into the cavity 86 in a direction indicated by the dotted Line 94. The
first comnmunication module 32 and second communication module 34 preferably iociude
suitable retaining means fqr removably holding the second commumication module 84 within
the cavity 86.

The communication modules 82 and 84 may be adapted for operation in accordance
with any of the embodiments described above. For instance, if the device 80 provides for an
operative assembled position of the second communication module 13, then an opening 92,

preferably comprising a series of slits as shown in Fig. 13, may be provided at an appropriate

i2
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position in a wall of the housing of first coramunication module 82. Preferably, the slits are
positioned to comespond fo the position of a microphone 84d when the second

communication moduls §4 is inm its operative assembled position.

Alternatively, the
operative assembled position could be designed such that the speaker B4a rémains outside the
cavily 86.

In addiﬁon, a set of contact terminals 88 on the second conmounication module 84
may cooperats Wi&i suitably located terminals inside cavity 86 to provide for recharging of a

10 power source in the second module 84 and/or powering the second module 84 from the
power source in the first module 82, Io an aliersative erobodiment, 2 set of fernale terminals
90 may be located at a bottom edge of the main body 84b of the second communication
module 84 that engage and electrically connect to corresponding male temﬂnﬂ;: inside the
cavity 86.

15 Hach of the above exemplary embodiments include a general first communication

module.

For

20 instance, Figs. 14a and 14b respectively éhcsw exemplary embo&iments 100 and 110 in which
the first communication module is a cellular telephone 102 and a laptop computer or PDA
112, In Fig. 14a, a second communication module 104 is removably assembled in a cavity
106 in the cellular telephone 102. Similatly, the laptop computer or PD¥A 112 shown in Fig.
14h includes a mounting location 116 in which a second copununication module 114 may be

253 attached. Any of the above terminal and mounting arrangements, including, for example, a

13
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protective door or an enclosed cavity in which the second communication modules 104 or
{14 would be slidably mounted, are alsc conternplated for the devices 100 and 110.

Figs. 15a and 15b show one alternative design 120 for the second communication
modale. Tig. 15a shows a top perspective view of the alternative second communication
module 120, Fig. 15b shows a side perspective view of the aliernative second
communication module 120. The alternative communication module 120 preferably includes
a housing 128, a speaker 120a, a microphone 120d and a switch 126. The housing 121
preferably includes a substaatially oval-shaped top profile, and indentations 122 and 124 that
define handles by which a uvser may grasp and hold the second communication module 120
In addition, the housing 121 preferably has a main body portion with two sections: an upper
section 120b that les substantially 1o one side of the speaker 120a; and a lower section 120c
that Ties substantially on the opposite side of the speaker 120a. The microphone 120d is
preferably located at a distal end of the lower section 120c. The switch 126 is preferably
focated on a top portion of the housihg 121 and operates similarly to the switch 34 shown in
Fig. 5. The module may alse include an additional microphone adapted fo receive
background noise for use in executing noise cancclation operations for the desired but
corrupted voice or audio signals received at microphone 120d.

Like the second communication modules described above, the alterative module 120
communicates via a wireless link with an associated f’;jrst communication modulé and is
designed to provide for hands-free operation. The speaker 120a is placed in a user’s ear such
that body section liZQC ami thus microphone 120d exiend toward the user’s mouth. Extension
of the upper and lower main body sections 120b and 120c on opposite sides of the speaker
12021 aflows for effective weight balancing. A further feature of the alisrnative second
communication module 120 involves a raised ﬁortion 128 that overlies the wpper and lower

main body sections 120b and 120c. The raised portion 128 is preferably a removable cover

14
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meraber that provides simple access to manufacturer-selected internal components, such as a
single-use replaceable battery, for service or installation by a user.

FiG. 16 is an exemplary electrical block diagram 160 of the wult-module
communication devices shown in FEGS, 1-15. Ancther type of conununication device that
could be modified for use with this system is described in co-pending United States Patent
Applications S/‘\ 09/1006,585, 09/344,432, 09/543,231, 09/634,774 and 69)663,972. These
applications, which are co-owned with the present application, are hereby incorporated herein
by reference. The communication devices described in these applications include only a
single wireless RF component for communicating over a single communication path to a
fong-range wireless netwqu, The devices shown in FIGs. 1-15 are similar to these devices in
that they can copumunicate over a long-range wireless network, but also preferably include an
RF interface for communicating over a short-range wireless network or link.

The cormmunication devices 160 shown in FIGs. 1-15 preferably comprise a first
commmupication modole 161 and a second commuonication module 162 The first
communication module 161 preferably includes a pair of antennas 164, 166 {(although a
single antenna structure conld be used), a processor 174, a2 memory 172, an LCD display 180,
at least one rechargeable battery 184, a long-range RF transceiver 168, one or more shori-
vange RE tramsceivers 170, a power supply and recharging cirenit 186, a cradle interface
circuit 182, and one or more input devices, including, preferably, a keyboard 176 such as
described in ﬁw above mentioned co-pending applications and a thumbwheel 178, The first
communication module 161 may also include a pressure-sensitive writing tablet.

The input devices 176, 178 on the first communication module 161 are preferably
used to respond to and generate messages, such ag email messages. The first communication
module 161 preferably interfaces with a belt-wom holster for receiving the first

communication module 161 and securing it to a user’s belt. The long-range RF transceiver

15
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168 is used to send and receive information from the long-range wirtless network, and the
one or more short-range RE franscsivers r.l 70 are used fo send and receive informeation from
the second communication module 162, and possibly from other local devices such as an RIF
interface cradie.

The second communication module 162 is preferably an RF-enabled ear-piece that
may be connected to (both mechanically and electrically) the first communication modula
161 as described above. The second communication module 162 preferably includes a
microphone and a gpeaker 190, a short-range wireless transceiver 192, an antenna 194, a
rechargeable battery 1858, and pdssibly an integral processor 136, The second conynunication
moduale 162 may also inc}uda a background noise microphone 48 and a noise canceiia&fon
circuit 191 as described above with reference to Fig. 4. When the second communication
module 162 i3 placed into the first comymunication module 161, a shared secret can be
exchanged between the two wireless components of the communication device 160 so that
any communications between the first and second communication modules 1631/162 may be
encrypted. Also, the rechargeable baitery 188 of the second module 162 may be recharged
by the battery 184 of the first comrounication modele 161 through power supply recharging
circuitry 186 when the two modules are in electrical contact.

In other embodiments, the copumnumication device 160 may include a camera
component for displaying or sending video images o the communication device user, or
could include sensory circuits for monitoring the commumication device user’s vital
information such as pulse and blood pressure. In these embodiments a nurse or doctor in a
hospital floor could wear the first component, while the second might be in a patient’s room
monitoring some vital statistics. The short—range"ce)mmwfmic:aticn in this example might reach

/

several hundred feet and several second components might be communicating to a single first
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component. This information could then be relayed on from the first component worn by the
nurse or doctor 1o a contral nursing station for all nurses on duty to see and monitor.
Fig. 17 illustrates one comeﬁipiated implementation 200 of the communication device
described above, wherein 212 denotes the first communication module and 214 is the second
5  communication moduale. In this system 200, the first communication module 212 and second
communication module 214 incorporate compatible shori-range communication Systems.
This aliows wireless communications between the first and second modules 212 and 214 over
a short-range RF lak 216. The first communication module 212 is also designed for
comumunication over a wireless link 218 with a long-range wireless communication network
18 220, In this implementation 200, the first communication module 21 is preferably a mobile
copununication device such as a cellular ielephone, o two-way pager or corxmunicationsn
enabled PDA, which would normaily be carried by users in or on a belt clip or holder, orin a
briefcase or purse.
The second commumication module 214 is preferably a relatively low cost item, such
15 that a user of a multiple-module device could purchase and suitably configire several seﬁond
communication moduoles 214 for use with a single first corpmumication module 212, The
different sccond conununication moduoles 214 could preferably be purchased “off-the-shelf”
and then configured, for example, throngh an over-the-air z‘registmtion process execuated under
aser control of the first commumication moduole 212,
20 The basic system 200 could be expanded in accordance with a further embodiment
shown in Fig. 18 to inclode wireless communication between the device modules 212 and
214 and a third module 234, such as an RE interface cradle. If the first communication
module 212 includes a rechargeable power source, then the third module 234 may be a
docking station or cradle into or upon which the first module may be removably placed in

25  order to recharge its power source. If the second communication module 214 is also powered
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by a rechargeable source, then the second module 214 may also be recharged by mounting

the fully assembled multiple-module communication device on the third module 234 A

more detailed illastration of the third module 234 is shown in Fig. 18a.

- Many possible

uses of such the additional short range RE links 236 and 238 are possible.

15 Communication between the mulliple-module device 212/214 and the computer 232

provides for countless possible functionality options, such as simple paging and other
notification, remote-~ and voice-activated computer and peripheral control and wireless file o
information dowrdoading and uploading. This systers may also be further expanded to
include network communications between the first and second communication modules 212
26 and 214 and wired network 234 through the PC 232 to incofporate connectivity via small
pico-cell networks. In such an’ implementation, each third module 234 connected fo 2
corporate or other local area neiwork such as the wired netwerk 234, could be adapted to
perform pico-cell base station functions. Each such “base starion’ third modsle 232 could,

for example, then be configured for short-range communication with the first and/or second

2
(3

communication modules 212 and 214 of all multiple-module communication devices issued

18

449 PINN-2007



W 82/39668 PCT/CADL/GISR2

o corporate employees. For compmunications between corporate users within the range of the

piec-cell ns;f:VV'olfk, all device functions may then be performed without using the long-range

wireless network 220, potentially generating significant cost savings. A further extension of

the corumunication systems ascmding to the above embodiments could be a personal area
5 wetwork (PAN).

Many different possibilities for inter-module communications features are also
possible. For instance, if the first communication module 212 is a cellular telephone, then the
second communication module 214 may provide g hands-free means for a uger to answer and
participate in 2 voice call received at the cellular telephone. ¥ the modules were adapted for

186 wvoice control, a cellalar user may preferably initiate a telephone call, add a telephone number
to a stored number list, cause the tolephone 1o enter a locked mode, or control execution of
other functions by the first module by simply speaking into the microphone of the second
copunumication module 214.

I the first communication module 212 is enabled for data carrmmnication, then the

15 sccond communication module 214 may expand its functionality. For instance, if the first
communication modale 212 is based on a data communication device, such as a two-way
pager or a wireless modem in a laptop computer, then the addition of the second
communication module 214 will enable voice commumications in a device which was
previously enabled only for data conmmunication. A reultiple-mmodule commmundcation device

28 in accordance with this aspect of the invention can provide simultanecus voice and data
corpmunications. For example, a user that is participating in a voice communication using
the second communication module 214 would preferably be able to simultansously transmit

 data to the other parry ;:o the call through the first communication module 2172,
The embodiments described herein are examples of structures, systems or methods

25  having elements corresponding to the elements of the invention recited in the claims. This
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written description may enable those skilled in the art to make and use embodiments having
alternative elements that likewise correspond to the elements of the invention recited in the
clzims. The intended scope of the inventicn thus ix;chzdes other structures, systems or
methods that do not differ from the literal langnage of the claims, and further includes other
structures, systems or methods with insubstantial differences from the Eitergi language of the

claims.

26
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We claim:

1. A communpication device, comprising:

a first communication module having a housing with a cavity defined therein, and also
having a first RF iransceiver for communicating with a wireless neiwork and a second RF
transcetver, wherein the first cammuﬁicétion module is configured to transimt and receive RF
signals to and from the wireless petwork; and

a second conununication module physically proportioned to be detachably mounted
within the cavity of the first commaunication module and also to be fitted into or onto an car
of a comrpunication device user, and comprising an RF transceiver configured to trapsmit and
receive RF signals to and from the first communication device, 2 microphone coupled to the
RF transceiver, and a speaker coupled to the RF transceiver, wherein the second
comupnunication module is configured to comraunicate with the second RE transceiver of the
first communication module when the second communication module is physically detached

from the cavity of the first communication module.

2. The commurication device of claim 1, further comprising:

a rechargeable power source c:@upiécl to the RF transceiver, microphone and speaker
in the second communication module;

a first set of terminals coupled io the rechargeable power source on the second
communication module;‘

a second set of teninals located within the cavity of the first communication module
and coupled to a power source;

wherein the first set of terminals is electrically and physically coupled to the second

set of toroinals while the second communication modile is roounied within the cavity of the
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first communication modale in order to charge the rechargeable power aource in the second

communication module.

3. The commmunication device of claim 2, wherein the power source coupled to the second set

of terminals in the first communication module is a power supply circuit coupled to a battery.

4. The communication device of claim 1, wherein the first RF transceiver in the first

comgnumnication module is a longrange RF transceiver,

3. The communication device of clain 1, wherein the second RF trassceiver in the first
commmunication module and the BF transceiver in the second communication modale are

shori-range RF iransceivers.

G. The communication device of claim 1, wherein the first communication module is

configured to be worn on a belt of the communication device user.

7. The communication device of claim 1, wherein the second conumunication module further
comprises a background noise microphone and a noise cancellation circuit coupled to both
thé microphone and the background noise microphone, and configured to detect background
noise signals from the background noise microphone and remove the background noise
signals from a spesch signal received by the microphone to generate a filtered signal that is

transmitted to the first communication module by the RF transceiver.
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8. The communication device of claim 1, whersin the second commumication module further
comprises a power switch configored to turn the second communication module on or off

while it is detached from the firsi communication module.

9. The communication device of ¢laim 1, whersin second RF transceiver in the first
communication module is configured to commaunicate with both the second commnrunication

module and a third module.

10, The communication device of claimg 9, wherein the third module iz coupled to a personal
computer and is configured to transmit data between the personal computer and the first

communication module. .

11. The communication device of claim 9, wherein the third module is coupled to a computer
netwaork and is configured to transiit data between the computer network and the first

communication module.
12. The communication device of claim I, wherein RF transceiver in the second
_conmnunication module is configured to commumicate with both the first communication

maodule and a third module,

13. The communication device of claim I, wherein the first conununication module is a

cellular phone.

14. The communication device of claim 1, wherein the first communication module is a

personal digital assistant (PDA).
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15. The communication device of claim 1, wherein the first comumuanication module is a

laptop computer.

16. A comrmunication device, comprising:

a first communication module comprising a bousing with a cavity defined therein and
a set of charging terminals located within the cavity, wﬁerein the charging terminals are
coupled to a power source; and .

a second communication module comprising an outer housing, a speaker attached to
the ouler housing and physically dimnensioned to be fitted into an sar of a communication
device user, a microphone attached to the outer housing and positionad o extend
substaptizlly towards the communication devise user's mouth when the speaker is fitted into
the ear of the commanication device user, a rechargeable power sowee, and a set of terminals
attached to a bottom surface of the outer housing and coupled to the rachargeable power
source, wherein the second éemmunicaﬁon module is physically diménsioned to be
detachably mounted within the cavity of the first communication modnle such that the
terminals on the second communication module are physically and mechanically coupled to

the charging terminals while the second communication modile is mounted within the cavity

in order to charge the rechargeable power source.

17. The communication device of claim 16, wherein terminals are recessed below a surface

of the cuter housing of the second communication module.
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18. The conununication device of claim 17, wherein the charging terminals located within
the cavity of the first communication module protruds from a surface of the cavity in order to

physically contact the recessed terminals in the second cormmunication module.

19. The communication device of clatm 16, wherein the power source coupled to the
charging terminals in the first commumication module is a power supply circuit coupled o a

rechargeable power source.

20. The communication device of claim 16, wherein the power source coupled fo the
charging terminals in the first comumnunication module is a power supply circuit coupled to

non-rechargesble power source.

21. The communication device of claim 16, wherein the second communication module
further comprises a sct of operational torminals attached to a top surface of the outer bousing
and coupled to the rechargeable power source, wherein the secoﬁd communication module
may be mounted in the cavity of the first cormmunication module in either an fnoperative
position in which the charging terminals in the cavity are coupled o the terminals attached to
the bottom surface of the outer housing, or an operative position in which the charging
terminals in the cavity are coupled to the operational terrainals attached to the top surface or

v

the ooter housing.

22. The communication device of claim 21, wherein the first communication module further
comprises a second set of charging terminals, wherein the second set of charging terminals
are coupled to the operational terpiinals of the second comnmunication module while the

second commupication module is mounted in the operative position.

456 PINN-2007



W 82/39668 PCT/CADL/GISR2

23. The communication device of claim 16, wherein the power source in the first
communication module is a recharpeable power source, and wherein the first commrunication
module 1s configured to be electrically and moechanically coupled to a third modele in order

to charge the rechargeable power source,

24, The communication device of claim 16, wherein the cavity in the first communication
module is substantially enclosed such that the second communication module is detachably |
mounied within the cavity by sliding the second communication module lengthwise into the

cavity.

25, A communication device, comprising:
a first communication module comprising a housing with a cavity defined therein; and
a second communication module comprising an outer housing, a speaker attaéhed o
the outer housing and physically dimensioned to be fitied into an ear of a copwpunication
device wuser, a microphone attached to the outer housing and positioned to extend

3
H
18

substantially towards the‘c:ammunicatim devise user's mouth when the speaker is fitted into
the ear of the conununication device user, wherein the second commmunication module is
physically dimensioned to be detachably mounted within the cavity of the first
communication module;

wherein the first and second commugnication modules are configured to communicale

over a wireless link when the second commuumication module is physically detached from the

cavity in the fivst communication module.
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26.. The communication device of claim 25, wherein the cavity in the housing of the first
communication module includes surfaces that are contoured to provide retention of the
second comumnunication module within the cavity.

27. The communication device of claim 26, wherein the contoured surfaces of the cavity
include retention means that engage detents in corresponding surfaces of the second
compumication module.

28. The communication device of claim 25, wherein the first communication module
includes a movable clip device that retains the second communication module within the

cavity.

29. The conununication device of claim 25, wherein the first communication module further
comprises a protective door hingedly conunected fo the housing and extending over the cavity,
wherein the protective door may be closed to cover the second communication module while

it is mounted within the cavity.

30. The commamication device of claim 29, whetein the protective door includes a locking

mechanism.
31. The communication device of claim 25, wherein the cavity in the housing of the first
communication reodule includes surfaces having deprossions that enable the communication

device user to grasp the second communication module while it is fitted within the cavity.

32. A commmunication device, comprising:

2
~}
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a first communication module configured to receive RE signals from a wireless
network;

a second communication module that may be physically attached to the first
communication module and that is coupled to the first communication module by a wireless
link and is confipured to receive the RF signals from the first communication module over
the wireless link and convert the RF signals into an audible signal, wherein the second
communication module is physically dimensioned so that it may be fitted inio or onto an ear

of a coramunication device user.
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i
WIRELESS CONTROL DEVICE FOR MOBILE COMMUNICATION APPARATUS

{0011 This application is a continuation-in-part of application, serial number
10/150,776, filed May 135, 2002, for “Bluetooth conirol device for mobile communication
apparatus”, hereby incorporated by reference. Reference is also made (o copending
application, serial number 10/150,253, filad May 15, 2002 for “Bluetooth cassette-like device
for a hands-free cell phone kit”, for the same assignee and same inventors (attorney docket
UB020126), hergin incorporated by reference,

[002] The invention relates fo a wireless area network device serving as an ancillary
device to a wireless communication apparatus. The device may comprise a portable
medallion recreating some basic user interface functionalities of the comununication
apparatus, o.g. voice inpit, sound output, velume contrel, comumunication chaonels control
and the like.

[003] Using a cell-phone or a personal digital assistani may turn out to be very
distracting or even dangerous for g user already busy doing something else e.g. driving,
walking, biking or romming. To solve this issue and reduce the potential risks, the wireless
industry bas launched several after-market products to free the user from holding the phone
while making phone calls. For example, various headsets are manufactured with an sarpiece
connected to a microphone and most of these headscts or hands-free kits are compatible with
any phone brand or model. A possible headset can be plugged-in to the phone and comprise a
microphone connected via wires to the headset so that the microphone, when in position, can
appropriately capture the voice of the user. Other headsets are built in with a wireless chip so
that the voice conversation can be wirelsssly divarted from the phone fo the carpiece of the
headset. Several solutions on the market are builf based on the Blustooth technology. The
Blustooth radio chip acts as a connector between the headset and another Bluetooth chip of
the cell-phone. When the phone rings, the user can answer by simply pressing akey on the
headset. Likewise, if the user wants to make a call, he may press a key on the headset and use
voice recognition to imtiate the call. The headset may also have a volume control to adjust
the volume level of the earpiece. In addition to diverting the audio, these headssts often also
permit to partially conirol the cell-phone or the communication apparatus associated with it.

[004] For example, the headset may comprise a voice command software application
so that the user may remotely control his cell-phone by voicing the commands in a
microphone of a conirol module. Such a wireless, volce-activated system 1o control an

electronic device is disclosed in US patent US 6,339,706, incorporated herein by reference.
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The remote control device permits fo transmit control conumands to the electronic device,
which is possibly a phone, PDA or laptop over a wireless link being e.g. a Blustooth link.

[005] United States Patent Application Publication US 2002/0021800, herein
imcorporated by reference, proposes a comununication unit with a housing in which a
transducer is placed and a microphone arm 1s suspended. The comnumication unit may be
Bluetooth-enabled. The proposed communication unit permits to power up the
communications links with another Bluetooth device such as a cellular phone handset.
Software may be provided to detect this “on” detection and wake up the cell phone and
establish a link under the Bluetooth or other linking signal. Furthermore, it is possible for the
heédsst, via this defection systen, for the headset to inform another Bluetooth device, like a
cell phone to go “off-hook™ and redirect voice signals thru the headset instead of using the
microphone/speaker of the coll phone. The user can merely open the microphone arm to
angwer a call without touching the cell phone at all,

[006] So far Bhuetooth has been seen as the best candidate personal or local area
network technology to permit to delegale the control of 8 conmnunication apparatus. A
Bluetooth special interest group was formed to defioe and promots the Bluetooth technology.
This group consists of employees of companies involved in Bluetooth who define {ogether
some of the technical requirements for Blustooth products o ensure inferoperability among
products. Reference is made to one of the specification being drafted and reviewed by the
Blueiooth SIG (Special Interest Group) Car Profile Working Group, “Hands-Free Profile”,
QOctober 22, 2002 by Jesus A G. Pulido, herein incorporated by reference. This draft seeks to
define the protocols and procedures that shall be used by devices implementing the usage
model of operating a phone via an in-car device. This working group is interested in all
implementations of the hands-free profile that enable a car’s embedded hands-free unit to be
wirelessly connected to a cellular phone for the purposes of acling as the ceflular phone’s
audio input and output mechanism, providing full duplex audio with possibly noise
suppression, voics recognition and so o

[007] However other data communication technologies have been considered and
may also enable to divert the control of performance of tasks from one device to another. For
example, infra-red communication has also been conteruplated. The international publication
WO 02/19669 discloses a hands-free kit for a mobile radio —telephone handset comprising an
earpicce and an infrared transmitter. The transmitter is arranged to relay audio signals from

the handset to the earpiece signals from the transmitter. Thus, by positioning the transmitter
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in line of sight of the earpiece receiver, audio signals may be relayed from the handset {0 the
carpisce.

[00&] Itis an object of the invention to provide a different headset than the ones
proposed by the prior art docuwents.

(6091 Itis an object of the invention to enhance the security of the user using a
cellolar coromunication device while doing something else.

(010} I is another object of the invention to ease the ufilization of a portable cellular
comgnurication apparatus.

[011] I@tis yet an object of the invention to free the user from manipulating a
communication spparatus when using if fo transmit or receive data.

{0121 To this end, a device of the invention comprises a wireless module, a control user
interface and a headset. The wireless module is configured to veceive a downlink wireless
signal from a portable commumication apparatus. The downlink wireless signal is
representative of data received by the communication appavatus over another wireless
network. The control user interface is coupled to the wireless module. The control user
mterface enables to transmit control conmnands to the commumication apparatus via the
wireless module in response to respective user input commands. The headset is mounted on
the device and is operably coupled to the wireless module. The headset automatically renders
an audio signal io the user when the headset is detached from the device. The aundio signal is
derived from the downlink wireless signal.

[013] A device of the invention permits o use and communicate data via the
cormmunication apparatus without manipulating the apparatus itself. The communication
apparatus may be a cell-phone, a PDA, a navigation system, an MP3 player, a pager or or any
device operating over a communications network such as wireless local area network, a
cellular telephony network or a wireline communication network. The wireless capability of
the device and apparatus permits to delegate and transfer the use and rendering of some
functionalities of the comprnundcation apparatus to the device, For example, a voice
conversation on a cell-phone is diverted away from the cell-phone and rendered via the
headset of the device. To this end, an audio signal representative of the voice conversation is
automatically rendered on the headset when the user detaches the headset from the device. As
used herein, “detached” indicates that the headset, originally mounted on the device, is now
wnhooked from the device. However, although detached, the headset may still be conmected
to the device via a connector conveying the audio signal from the device to the headset.

Alternately, the headset may be completely detached and disconnected from the device and in

|
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such case, the headset comprises a wireless chip for communicating with the wireless module
of the device, The wircless module redirects to the headset the downlink wireless Bluetooth
signal received from the apparatus.

014} The device of the invention permits for example, to pick up a phone call
received on a wireless-enabled cell-phone (.e. in addition io being enabled to communicats
over a cellular phone network) by simply detaching the headset mounted on an ancillary
device of the invention. The user may also pick up a call by activating a button of the control
user interface and the voice conversation is thereafter rendered via the headset when it is
detached from the device. When the headset 1s still mounted, 1.¢. attached, on the device, the
voice conversation may be rendered via a loudspesker of the device. The user does not need
to actuaie a button on the celi-phone itsslf and the user can make or receive calls using the
device only. An advantage of the invention is to free the user from manipulating the
apparatus when using it to receive or fransmit data thereby fresing the user’s hands and
enhancing the user’s security doing something else at the same time. An advantage of the
invention is therefore to permit the user to have his hands free fo perform other tasks. 1 must
be noted that the device must be in a receiving range of the wireless-enabled apparatus to
sommunicate with the apparatus using a short-range protocol for example. In an embodiment
of the invention, the device and the apparatus are both Bluetooth-enabled and the forwarding
of a commmundcation received af the apparatus is forwarded 1o the device over 2 Bluetooth
fink.

{0157 As used herein, the data as received by the apparatus over the wireless
network encompasses any transfer of data, The data may convey audic data such as speech,
music, artificial or natural voice or the data may alsc convey text data as will be explained
hereinafier,

[016] The device may be implemented as a control medallion that can be used
anywhere, e.g. when biking on the user’s arm or the bike handle; when driving on the car
steering wheel;, when at work on the side of the computer monilor, ste... A further advantage
of the invention is the great convenience the device brings o the user.

[017] The device may also be self-powered with a rechargeable baitery that can be
recharged either from a solar cell or from a cigarette lghter power source in a car,

[018] The invention is explained in further details, by way of examples, and with
reference to the accompanying drawing wherein

Fig.1 and Fig.2 show a device of the invention operating with a cell-phone; and,

Fig.3 is a flowchart illusirating a functioning of a device of the invention.
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[019] Elements within the drawing having similar or corresponding features are
identified by like reference numerals.
0201 Fig.l shows a wireless cormmunication systern of the invention, The system
comprises an apparatus 200 communicating over a wireless network 300 such as a GSM,
CDMA, 3G, UMTS based cellular network or 8 WLAN network based on e.g IEEES02.11,

HomeRF, Hiperlan?2 or the like. The apparatus 200 may conumunicate text, audio, dataor a

(¥

combination of the like over the wireless natwork 300, In the embodiment represented here,
the apparatus 200 is a cell-phone communicating over a cellular network 300 however the
invention is hereby not limited to this implementation and any other type of conununication

18 apparatus may also be contemplated, ©.g. a pager, a personal digital assistant, a web-pad, a
bi-directional remote control, a networked MP3 player, a navigation system or the like.
Blectronics and software picces of the cell-phone 200 controlling communications over the
cellalar network 300 are not shown in Fig.1. The cell-phone 200 is Bluetooth enabled and in
that respect comprises a Bluetooth chip 210 allowing the sell-phone 200 to communicate

15 with another Bluetooth-enabled device located in its receiving range. The protocol for
conmrunications between an ancillary device and a Bluetooih cell-phone over a Bluetooth
wireless network is described in the Bluetooth specification and in the October 2002 drafi
“Hends-free” of the Car Profile Working Group Bluetooth SIG.

[021] The system further comprises a device 100 of the invention. The device 100 is

20 acontrol medallion reproducing some functions of the phone 200 as will be shown
hereinafter. The medallion 100 is Blueteoth-enabled, as if comprises a Blustooth module 120.
The medallion 100 further comprises a microphone 140, a loudspeaker 180, a battery level
indicator 150, a volume control 130, a call control button 160 and a detachable headset 110.
The headset 110 ic detachably mounted on the medallion 100,

25 [022] The Bluetooth module 120 enables the medallion 100 to communicate and
transfer data with another identified and authorized Bluetooth device in its receiving range.
When the cell-phone 200 is placed in the recetving range of the module 120, the module 120
and the chip 210 identify sach other during a probe/quest exchange as defined in the
Bluetooth standard. Once the module 120 and the chip 210 are mutually identified, the

30 module 120 is configured to fransmit control commuands and data signals to the chip 210 and
reciprocally the chip 210 may transmit data signals to the module 120.

[023] Tor example, the control bution 160 may be coupled to the Bluetooth module
120 so when actuation of the button 160 by the user, the module transmits a conirol

contmand associated with the actuation to the chip 120. Such contro! command may permit
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conirol of the establishment of a new communication channel with the cell-phone 200 over
the celtular network 300 and/or termination of an existing commmunication charmel
established with the cell-phone 200 over the cellular network 300, Thus, when the useris
notified that a phone call is received or that a request is received for establishing a
commmunication channel with the cell-phone 200 over the network 300, the user may press the
buiton 160 to accept the call. The phone 200 may notify the user visually or audibly by
causing text display, vibrating or ringing. Likewise at the end of a call the user may terminate
the call by pressing the bution 160 or ancther squivalent button. The module 120 transmits a
termination conirol command to the chip 120 and in response to the received termination
control conumand the chip 120 controls'the cell-phone 200 to hang up.

[024] 1t is to be noted that these examplary embodiments of the invention are
described herein in the framework of the Bluetooth protocol, however any wireless protocol
may be used for the exchange of comrnnnications between the apparatus 200 and deviees 100
and any other wireless protocol is also encompassed such as DA, TEEES02.11, HomeRF,
RendezVous, or other WLAN or WPAN (Wireless Personal Area Network) technologies.

{025] In the invention, the user may also pick up a call received on the cell-phone
200 by detaching the headset 110 as shown in Fig.2. The headset 110 comprises a headset
holder 112 and an ear bud 114, The holder 112 is designed so that the user can casily place
the headset 110 on his ear in a stable posifion. The ear bud 114 provides sound to the ear of
the user. The design of the medallion 100 and the headset 110 as shown in Fig.1 and Fig 2
should not be considered as limiting the scope of the invention and alternative designs of the
headset 110 are also within the scope of the invertion. The headset 110 in normal position,
1.e. when not is use, is mounted on the medallion 100 and rests on hooks 102 and 104. The
headset 110 is detached when it s taken off the hooks 102 and 104 as shown in Fig.2, As
used herein, “detached” indicates that the headset 110 is not mounted on the medallion 100
any longer however the headset 110 may still be connected to the medallion 100 via a cord
106. The cord 106 conveys an audio signal to the ear bud 114, In another embodiment, the
headset 110 can be disconnected from the medaliion 100 in the sense that no data or power
connection exists between the headset 110 and the medallion 100 when the headset 110 1s
detached from the device 100. In this other embodiment, the cord 106 may be a retractable
string that prevents the user from losing the headset 110, In this case, the headset 110 is
further built in with a Rluetooth moedule 170 to communicate with the medallion 100 when
detached from it. Andio signals may then be trapsmitted from the medallion 100 to the ear

bud 114 over a Blustooth link between the Bluetooth modules 120 and 170,
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[026] Fig.3is a flowchart 400 giving possible scenarios on how communications can
be transferred from the cell-pbone 200 to the medallion 100, When the phone rings in step
410, the user may accept an incoming call received by the cell-phone 200 over the network

300 using the medallion 100 by either detaching the headsst 110 from the medallion 100 as

W

explained above or by pressing the call acceptance bution 160,
[027] If the user chooses the allermnative of the headset 110 in step 420, the medalilion
100 detects that the user has detached the headset 110 from the medallion 100. A mechardcal
system may detect the absence of the headset 110 on the hooks 102 and 104. Other detection
systems for detecting the delachment of the headset 110 are also within the scope of the
10 invention. Upon detection, the Bluetooth module 120 transmils a Bhuetooth control signal to
the chip 210 to avtomatically configure the cell-phone 200 to aceept the incoming call in step
430. As aresult in step 440, the live voice data 10 associated with the call received over the
wireless network 300 is diverted away from the cell-phone 200 to the medallion 100 snd in
step 450 the live voice data 10 is further diverted from the medallion 100 to the headset 110
15 The live voice data 10 is diverted in the following manner. A Blustooth signal 20 is first
generated and transmutied by the chip 210 to the module 120, The signal 20 is 2 low power
signal representative of the live voice data 10 received by the celi-phone 200, The Bluetooth
signal 20 may be then further transmitted from the module 120 to the module 170 for play
out on the ear bud 114, The user may adjust the vohune of the headset 110 with the volume
20 control 130,
[028] Ifthe user accepts the call by pressing the buiton 160 in step 460, the module
476G configures the cell-phone 200 10 accept the incoming call in gtep 470 as described in step
430, The live voice data 10 received over the wireless network 300 is then diverted in step
480 to the medaliion 100 as described in step 440, In step 490, the medallion 100 is
35 counfigured to vender the Hve voice data 10 via a loudspeaker 180, The user may adjust the
volume of the loudspeaker 180 with the volume control 130. T must be noted that the live
voice data 10 is rendered via the loudspeaker 180 if the headset 110 is mounted on the
medallion 100, If the headset 110 is then or was already detached from the medallion 100, the
five voice data 10 is automatically forwarded from the medaliion 106 to the headset 110 by
30 the module 120.
[029] When the live voice data 10 is rendered using either the loudspeaker 180 or
the headset 110, the microphone 140 on the medallion 100 captures the user’s voice. The
module 120 transmits the user’s voice to the cell-phone for transmission over the network

300. In another embodiment, the microphone 140 is placed on the headset 110 and the user’s
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voice captured by the microphone 140 is transmiited from the headset 110 to the medaliion
100 by the module 170 for firther forwarding by the medallion 100 to the cell-phone 200.
[030] The battery level indicator 150 informs the user of a status of an internal
battery of the medallion 100. The battery of the device 100 provides the necessary power to
5 the Bluctooth module 120 for it to communicate with the cell-phone 200 or any other
Bhietooth device located in the receiving range of the Bluetooth module 120. The battery
may be replaced when empty or the batiery is possibly rechargeable thru a solar cell or by
connection to a cigareite lighter power via an adaptor.
[031] It must be appreciated that the automatic transfer of data other than voice data
10 from the Bluetooth chip 210 to the Bluetooth module 120 when the headsef 110 is detached is
also encompassed in the invention. Indeed, the chip 210 may be configured to forward fo the
device 100 data representative of voice mails, songs, emails or the like. For sxample, when
the cell-phone detects a new voice mail on the mailbox associated with the cell-phone 200,
the cell-phone 200 audibly or visually notifies the user of the new voice mail. By detaching
15 the headset 110 as mentioned above, the module 120 may configure the cell-phone 200 to
automatically connect to the mailbox over the network 300 and retrieve the voice mail. The
voice mail may then be forwarded to the headset 110 in the way mentioned above.
[0321 In yet ancther embodiment of the invention, the apparatus 200 may be a laptop
with wireless connection to the network 300, e.2. a wireless modem. The module 120 may be
20 configured to control the Bluetooth chip 210 to forward any data signal received by the
apparatus 200 over the wireless network 300 when the headset 110 is detached from the
medallion 100. For example, when the apparatus 200 receives a new amail over the nstwork
1300, the chip 210 automatically forwards data representative of the email to the module 120

for rendering by the headset 110, The apparatus 200 may comprises a Text-to-Speech

o]
(o]

application that gencrates an andio file from the email and this audio file is forwarded by the
chip 210 to the moduole 120 for further forwarding the module 170. In the invention, emails
recaived by the apparatis 200 can then be automatically “read” 16 the user who had
previously detached the headset 110 from the medallion 100, In anther embodiment, the user
may have his emails played out loud by the speaker 180 when the headset 110 is mounted on
30 the medallion 100. When the apparatus 200 notifies the user that a new amail has been
received, the user can press the button 160 to have an audio file representative of the email or

the addresser played out on the loudspeaker 180.
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CLAIMS

1. A device comprising:

a wireless module configured 1o receive g downlink wireless signal from a portable

W

wireless-enabled communication apparatus over a first network, the downlink wircless signal
being representative of data received by the portable communication apparatus over a second
wireless network, )

a control user interface, coupled to the wireless module, enabling to transmit control
commands to the portable conmumication apparatus via the wireless moduale in response fo
10 respective user input conunands; and,

a headset, detachably mounted on the device and operably coupled to the wireless
module, for antomatically rendering an audio sigoal to the user based on the downlink

wireless signal when the headset is detached from the device.

i35 2 The device of Claim 1, further comprising:

a connector connecting the headset to the dovice and conveying the audio signal to the

headset.
3. The device of Claim 2, wherein the connector is retractable,
20
4. The device of Claim 1, wherein the headset comprises a Bluetooth chip and the
wircless module is configured to automatically wirclessly forward the downlink wireless
signal to the Bluetooth chip when the headset is physically disconnected from the device.
25 3. The device of Claim 1, further comprising:
a speakerphone for audibly rendering the audio signal to the user upon command by
the user when the headset is mounted on the device.
6. The device of Claim 1, further comprising:
30 a microphone for converling a voice signal from the user into g low frequency voice

signal; and
wherein the wireless module is further configared to transmit to the portable

cormunication apparatus an uplink wireless signal based on the low frequency voice signal.
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7. The device of Claim 1, wherein the control user interface comprises a volume control

enabling the user to adjust a volume of the headset to a desired level

8. The device of Claim 1, wherein the control user interface comprises a call confrol,
which upon selection enables to configure the conununication apparatus {o accept a data

communication initiated with the portable communication apparatus over the second wireless

network,
9. The device of Claim 5, wherein the initiated data communicstion comprises a phone
cail.

14, The device of Claim 8, wherein the initiated data commiunication comprises a transfer

of an email.

11, The device of Claim 1, wherein the conirol user interface comprises call control,
which upon selection epables to configure the portable communication apparatus to interrupt
a data commumication initiated with the portable commumication apparatus over the seoond

wireless network.

12.  The device of Claim 1, further comprising:

a rechargeable batiery acting as a power source to the wireless module.

13, The device of Claim 12, wherein the battery comprises a light sensor for recharging

the battery,

14.  The device of Claim 12, wherein the battery is rechargeable from a car cigarette

lighter power source,
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AUDIO DATA STREAMING WITH AUTO SWITCHING
BETWEEN WIRELESS HEADSET AND SPEAKERS

BACKGROUND OF THE INVENTION

16081] Audio devices often allow a user to listen to an output audio signal such as
muwsic through a loudspeaker or through headphones. For example, a user may Hsten to
music from a personal computer (PC) or other electronic device through externally
powerad loudspeakers, which are mnneéted 1o the PC or electronic device and receive
and output the audio signal. Allernatively, a user may wish to listen to fhe audio signal
{(also referred to herein as an audio stream) from the PC or electronic device using
headphones or a communications headset. In the prior art, users must manually switch
the audio signal between the speakers and the headset or vice versa, Manually switching
the audio signal may be inconvenient or troublesome for the user.

[0662] As aresult, there is a need for improved methods and apparatuses for

switching between speakers and headsets.

[0803]  The present invention will be readily understood by the following detailed
description in conjunction with the accompanying drawings, wherein like reference
numerals desigoate like structural elements.

{00641 FIG. 1 illustrates a simplified block diagram view of a speaker system in one
example of the invention.

[6805]  FIG. 2 illustrates a simplified block diagram of a wireless headset for use in

one exainple of the invention.
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{8086} FIGS. 3A and 3B are a flow chart illustrating operation of the speaker system
in one example of the invention in which a wircless headset is undocked.

[06007]  FIG. 4 is a flow chart iHlustrating operation of the speaker system in one
example of the invention in which & wireless headset is docked.

[668] FEG. 8 illustrates a simplified block diagram view of a speaker system in a
further example of the invention.

{6009} FIGS. 6A and 6B are a flow chart illustrating operation of the speaker systeiﬁ
shown in FIG. § in which a2 wireless headset is undocked.

{6014} FIG. 7 is a flow chart illustrating operation of the speaker system shown in
¥FIG. 5 in which a wireless headset is docked.

8011} FIG. 8 illustrates a simplified block diagram view of a speaker system in a

further example of the invention.

{0612] Methods and apparatuses for speaker systems and wireless headsets are
disclosed. The following description is presented to enable any person skilled in the art
to make and use the invention. Descriptions of specific embodiments and applications
are provided only as examples and various modifications will be readily apparent to those
skilled in the art. The general principles defined herein may be applied to other
embodiments and applications without departing from the spirit and scope of the
invention. Thus, the present invention is to be accorded the widest scope encompassing
numerous alternatives, modifications and equivalenis consistent with the principles and

features disclosed herein. For purpose of clarity, details relating to technical material that
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is known in the technical fields related to the invention have not been described in detail
s0 as not to unnecessarily obscure the present invention.

{0813} Generally, this description deseribes a method and apparatus for a speaker
system for outputiing an audio stream which provides automated redirection of the audio
stream from the speaker system loudspeaker or loudspeakers {also referred to herein as
“speakers”) to a wireless headset and vice versa. The act of switching on or off the
headset redirects the audio stream such that further manual intervention is not required.
[6014]  In one example of the invention, a Bluetooth module with a redirect switch is
embedded in a self powered speaker system. The Bluetooth module when not linked to a

wireless Bluetooth headset passes the audio stream to the speaker system loudspeakers,

[0015]

Similarly,
when the headset Bluetooth link is terminated, the speaker sysiem antomatically routes
the audio stream to the loudspeakers at the powered speaker system.

[0016] The present invention is applicable to a variety of different types of wircless
listening devices in addition to mobile conununication headsets, including stereo
listening headsets (also referred to has headphones). While the present invention is not
necessarily lmited to such devices, various aspects of the invention may be appreciated
through a discussion of various examples using this context.

0017} In one example of the invention, a speaker system includes an andio amplifier,
a loudspeaker, a wireless communications module, and an elecironic switch. The
electronic switch receives an audio signal from an audio source and routes the audio

signal to the audio amplifier or the wireless communications module. The switch routes
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the audio signal to the wireless communications module upon formation of a wireless
link by the wireless commumications module.

{0018} In a further exarmple of the invention, an audio system includes an audio
source device and a loudspeaker system. The audio source device includes a first
wireless communications module. The loudspeaker system includes an audio amplifier, a
loudspeaker for receiving an amplified audio signal from the audio amplifier, and a
second wireless communications module. The second wireless communications module
receives an audio signal from the frst wireless communications module over a first
wireless link. The second wireless communication module includes a switch for routing
the audio signal to the loudspeaker system audio amplifier or transmitting the audio
signal over a second wireless link to a wircless headset upon activation of the wireless
headset.

[6019]  In an example of the invention, a method for avtomatically routing an audie
signal is presented. The method includes providing a speaker system havinga
loudspeaker, a first wireless communications module, and an electronic switch, A
wireless headset includes a second wireless communications module and a headset
speaker. The method includes receiving an audio signal at the speaker system from an
audio source device and muomatically setting the electronic switch to a first position to
route the audio signal to the loudspeaker or to a second position to route the audio signal
to the first wireless communications module. The electronic switch is set to the second
position upon activation of the wireless headset and formation of a wireless link between
the first wireless communications module and the second wireless comumunications
module. The electronic swiich is set to the first position upon deactivation of the wireless

headset and termination of the wireless link.
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160201  In an example of the invention, a further method for automatically routing an
audio signal is presented. The method includes pm{iiding a speaker system including a
loudspeaker, a first wireless communications module, and an electronic switch. A
wireless headset includes a second wireless communications module and a headset
speaker. The method includes receiving an audio signal at the speaker system from an
audio source device, setting the electronic switch to route the audio signal to the
loudspeaker. The method further includes activating the wireless headset and
establishing a wireless link between the first wireless communications module and the
second wireless communications module. The method further includes responsively
setting the electronic switch to route the audio signal to the first wireless communications
module and transmitting the audio signal from the first wireless comumunications module
to the sccond wireless communications module over the wireless link. The audio signal
is output at the headset speaker.

8621} In a further example of the invention, an audio system includes an audio
source device, a loudspeaker system, and a wireless headset. The audio source device
includes a first wireless communications module and a switch for routing an audio signal.
The loudspeaker system includes an audio amplifier, a loudspeaker for receiving an
amplified audio signal from the audio amplifier, and a second wireless communications
module for receiving the audio signal from the first wireless communications module
over g first wireless link. The wireless headset includes g headset speaker and a third
wireless communications module for receiving the audio signal from the first wireless
communications module over a second wireless link. The switch routes the andio signal
to the wireless headset upon activation of the wireless headset and the switch routes the

audio signal to the loudspeaker system upon deactivation of the wireless headset.

(943
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[6022] FIG.1illustrates s éimpiiﬁeﬁ block diagram view of a speaker system 2 in
one example of the invention. An audio source device 18 provides audio to speaker
system 2. For example, audio source device 18 may be a computer system including a
CPU, storage, memory, and a host interface for outputting digital audio to speaker system
2. For example, audio source device 18 may be coupled via a mini~phone stereo 3.5 mm
connector or USE cable to speaker system 2,

{6023} The speaker system 2 receives audio signals at a connection interface 17,
which provides the audio signals to a switch 4 controlled by controller 6. In one state of
operation, controller & operates switch 4 Lm provide the audio signals along line 9 to
amplifier 8, Controller 6 operates switch 4 using a switch control signal along line 11.
Amplifier 8 drives loudspeaker 14. Although only a single amplifier § and loudspeaker
14 are illustrated in FIG. 1, speaker system 2 may include additional amplifiers or
loudspeakers for multiple chamnels of audio signals. In such an example, a decoder is
utilized {o identify the audio signal channel for each amplifier and loudspeaker,
Amplifier & may include a pre-amplifier stage circuit 10 and a power amplifier stage
circuit 12 using an operational amplifier designed for high quality aundio performance.
Controller 6 may further provide an amplifier control signal to amplifier 8. Controller 6
may for example be an integrated circuit. Power supply 15 supplies power to the
amplifier 8 and other components of speaker system 2, and may be turned on by a power
on/off switch 19. In one example, speaker system 2 is self powered by a power supply 15
driven by a conventional 120V AC wall electrical outlet to provide DC power to the
componenis of speaker system 2. In a further example, power supply 15 is a battery or

other power source,
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[6824]  In asecond state of operation, controller & operates switch 4 to provide the
audio signals to a Bluetooth module 7 for wireless {ransmission from speaker system 2 to
a proximate wireless headset 16 having Bluetooth functionality. The term “module” is
used interchangeably with “circuitry” herein. For example, Bluetooth module 7 may be a
chip module. Wireless headset 16 includes internal components which are described
below in reference to FIG, 2. The controller & operation of swiich 4 is triggered o route
audio signals to Bluetooth module 7 along line 13 when controller 6 receives a control
signal from Bluetooth module 7 that Bluetooth link 20 between wireless headset 16 and
Bluetooth module 7 has been established. In one example of the invention, as described
in further detail below in reference to FIG. 3, wireless headset 16 is activated and
establishes Bluetooth link 20 with Bluetooth module 7 upoen undocking of wireless
headset 16 from headset docking station 21. Although illustrated separately, controller 6
and Bluetooth module 7 may be integrated onto a single chip module.

[6625]  Inone example of the invention, switch 4 is a software controlled switch. For
example, switch 4 is a field effect transistor (FET). Additional examples of switch 4
include, without limatation, relays or microelectromechanical (MEMS) switches. When
the headset 16 is docked with headset dock 21, the software executed by controller 6
activates the FET via a programmed input/output {(PIO) on the controller 6. Inan
example where the controller is integrated with a Bluetooth module chip, the PIO is on
the Bluetooth module chip. When the FET is activated, the audio stream is passed to
amplifier & for output to loudspeaker 14. When the headset 16 is undocked ie. in use, the
software execuied by controller 6 deactivates the FBT by changing the state of the PIO,
switching off the audic to the loudspeaker 14 and via the software transfers the audio

stream 10 the Bluetooth module 7 for transmission over Bluetooth link 20. Controller 6
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may receive a user input such as a switch to output the audio signal simultansously at
haoth loudspeaker 14 and headset 16,

6826] The Bluetooth specification, version 2.0, is bereby incorporated by reference.
A prescribed interface such as Host Conirol Interface (HCI) is defined between each
Bluetooth module. Message packets associated with the HCI are communicated between
the Bluetooth modules. Control commands, result information of the conirel commands,
user data information, and other information are also commumicated between Bluetooth
modules.

[6627]  Inthe examples described herein, speaker system 2 and wireless headset 16
comrnunicate over a Bluetooth personal area network (PAN) via the wireless link
established by the Bluetooth modale 7 and a corresponding Bluetooth module at the
wireless headset 16. In further examples of the invention, the PAN may use a variety of
radio-frequency networks. For example, the radio-frequency network could employ
802.11, or DECT standards based commamication protocols in place of Bluetooth,

{0028} FIG. 2 illustrates a simplified block diagram of a wireless headset 16 for use
in one example of the invention. Referring to FIG. 2, components of a wireless headset
16 include a Bluetooth module 24, a headset controller 22, an audio processor 26, a
dock/undock switch 28, one or more speakers 32, 8 microphone 34 and a user input 30, A
battery 23 provides power to the wireless headset components, In a further example of
the invention, the wireless headset may not have a microphone,

[8828]  Headset controller 22 controls the overall operation of the wireless headset,
and comprises a processor, memory and software to implement functionality as described
herein. The headset controller 22 receives input from headset user input 30. Where the

audio data is a stereo signal, audio processor 26 includes a stereo decoder and each audio
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channel is output to a different speaker 32. The headset controller 22 further interacts
with Bluetooth module 24 to transmit and receive signals between the wireless headset 16
and speaker system 2. Bluetooth meodule 24 also includes an antenna. In a further
example, the Bluetooth module 24 may include a controller which controls one or more
operations of the wireless headset 16, Although the use of a Blustooth module 24 is
described in the present example, wireless headset 16 may use a wireless communication
module implementing a variety of wireless communication technologies to correspond
with the wireless communication technology employed by the speaker system. For
example, wireless comynunication modules operating on the IEEE 802.11 or DECT
standard may be used.

{8036]  The Bluetooth module 24 enables the wireless beadset to communicate with
other Bhluetooth devices according to the Bluetooth protocol. The Bluetooth modules
transmif and receive a control conumand, a response thereto and user data by exchanging
message packets through a host control interface (HCI} defined between the Blustooth
modules. An RS232 interface, a USB interface, or a standard PC interface can, for
example, be utilized to actually transmit an HCI packet. The HCI packet is classified into
a command packet, an event packet and a data packet. The command packet provides
about 60 command words for various utilizations of the Bluctooth module. Under the
control of the controller 22, the audic processor 26 demodulates an audio signal received
from the Bluetooth module 24 into an audio signal and provides the demodulated audio
signal to the speaker 32.

[6031]  The user input 30 provides data or selections inputted by the user to the
controller 22, The user input 30 may include a multifunction power, volume, mute, and

select button or buttons. Other user interfaces may be included on the headset, such asa
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link active/end interface. I will be appreciated that numerous other configurations exist
for the user interface, as the particular bution or buttons and their locations are not critical
to the present invention. The main housing of the headset may be in the shape of a loop
{0 be worn behind a user’s ear, may use a headband, or have another shape or wearing
means. Controller 22 receives information from dock/undock switch 28 whether the
headset is docked or undocked from a headset docking station and may responsively
power on/oft the headset upon docking or undocking,

{0032] FIGS. 3A and 3B are a flow chart illustrating operation of the speaker systemn
in one example of the invention in which a user undocks a wireless headset. At start
block 200, a headset is docked at a headset docking station. At block 202, the speaker
system receives an audio signal from an audio source device. At block 204, a controlier
sets a switch so that the audio signal is routed to an amplifier at the speaker system. At
block 206, the amplifier outputs an amplified audio signal to the speaker system
loudspeakers. Al block 207, the wireless headset is activated and polls for possible
speaker systems. Activation aﬁd polling are performed in a manner similar to the
Bluetooth Device Discovery Procedure as described in the Bluetooth Specification.
{30331 At block 208, the speaker system receives a link connection request from the
wireless headset {o establish a Bluetooth link. At block 210, the speaker system
Bluetooth module establishes a wireless Bluetooth link with a wireless headset Bluetooth
module. In one example, the Bluetooth link is automatically established when the
wireless headset is undocked from the headset docking station. In a further example, the
Bluetooth link is established when g user manuslly activates the wireless headset using a

headset user interface.
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{00341  Upon formation of the Bluetooth link, at block 212 the speaker system
controller operates the switch to terminate transfer of the audio signal to the amplifier. At
block 214, the controlier initiates transmission of the audio signal over the Bluetooth link
from the speaker system Bluetooth module to the wireless headset Blustooth module. At
block 216, the wireless headset Bluetooth module receives the audio signal over the
wireless link. At block 218, the wireless headset processes the audio signal. At block
220, the audio signal is output to the user via the wireless headset speaker or speakers.
0035 Formation of the Bluetooth link between the wireless headset and the speaker
system upon & link connection request by & wirgless headset will now be described. The
headset controller determines whether the headset has been undocked or the user has
activated the headset manually via g headset user interface. Upon this determination, the
headset controller determines whether a speaker system Bluetooth module with which the
wireless headset is registered is located within the coverage area where a Bluetooth link
may be formed. If yes, the headset controller transmits a link connection request message
to the powered stereo system Bluetooth module. If a link connection response message is
received from the speaker system, the Bluetooth wireless link is formed between the
wireless headset and the speaker system.

[0836]  TIG. 4 is a flow chart llustrating operation of the speaker system in one
example of the invention in which a user docks a wireless headset. At start block 300, a
headset is receiving audio over the Bluetooth link with a speaker system. Atblock 302, 8
user docks the headset at a headset docking station. Alternatively, the user may manually
turn off the headset. At block 304, the Bluetooth link between the headset and the
speaker system is terminated, At block 306, the speaker system coniroller terminates

transfer of audio to the speaker system Bluetooth module. At block 308, the speaker
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system controller sets a switch so that the audio signal is routed fo an amplifier at the
speaker system. At block 310, the amplifier outputs an amplified audio signal to the
speaker system loudspeakers.

[8037]  FIG. S illustrates a simplified block diagram view of a speaker systemina
further example of the invention. An audio sowrce device 54 provides audio to speaker
system 42, For cxampi;, audio source device 34 may be a computer system including a
CPU, storage, memory, and a host interface for outputting digital audio to speaker system
42. Audio source device 54 includes a Bluetooth module 56 for cutputting digital audio
to speaker system 42 over a Bluetooth link 38.

[6038]  The speaker system 42 receives the audio signals over Bluetooth link 58 ata
Bluetooth module 44. Bluetooth module 44 provides the audio signals to a switch 48
operated by controller 46. In one state of operation, controlier 46 operates switch 48 to
provide the audio signals along line 49 to amplifier 50. In one example of the invention,
switch 48 is a software controlled switch. For example, swiich 48 may be a field effect
{ransistor that is turned on or off as desired to route the audio signal. Additional
examples of switch 48 include, without limitation, relays or microclectromechanical
(MEMS) switches, In additional examples, other types of switches capable of performing
the same function may be used. Amplifier 50 drives one or more loudspeakers 52,
Although only a single amplifier and londspeaker 52 is illustrated, speaker system 42
may include additional amplifiers and corresponding loudspeakers for multiple channels
of audio signals. In such an example, a decoder is utilized to identify the audio signal
channel! for each amplifier and loudspeaker. Amplifier 50 may include a pre-amplifier
stage circuit and a power amoplifier stage circuit using an operational amplifier designed

for high quality audio performance. Comntrolier 46 may, for example, be an integrated
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circuit. Power supply 66 supplies power to the amplifier 50 and other components of
speaker system 42, and may be turned on by a power on/off switch. In one example,
speaker system 42 is a self-powered and power supply 66 is driven by a conventional
120V AC wall electrical outlet to provide DC power to the components of speaker system
42. In a further example, power supply 13 is a battery, allowing speaker system 42 to be
a wireless device.

{0039]  In asecond staie of operation, controller 46 operates swiich 48 within
Bluetooth module 44 to transmit the audio signals over a Bloetooth link 60 from speaker
systern 42 to & wireless headset 62. In one example, the Bluetooth module 44 receives
digital audio signals and retransmits the digital audio signals over Bluetooth link 68, Ina
further example, Bluetooth module 44 receives digital audio signals, converts the signal
to an analog signal, and then reconverts the signal to a digital signal for transmission over
Bluetooth link 60. The coniroller 46 operation of switch 48 is triggered to route audio
signals over Bluetooth link 60 when controller 46 receives a control signal that Bluetooth
link 60 between wireless headset 62 and Bluetooth module 44 has been established. In
one example of the invention, as described in further detail below in reference to FIG., 6,
wirgless headset 62 establishes Bluetooth link 60 with Bluetooth module 44 upon
undocking of wireless headset 62 from a headset docking station 64, Controller 46 may
receive a user input such as a switch to output the audio signal simultancously from both
loudspeaker 52 and headset 62.

{6040} In the example shown in FIG. 8, wircless speaker system 42 may be flexibly
placed without the need for connecting wires. Speaker system 42 may be battery
powered, further increasing placement flexibility. The further use of a wireless headset

62 provides additional listening flexibility.
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{00411  FIGS. 64 and 6B are a flow chart illustrating operation of the spealcer system
shown in FIG. § in which g wireless headset is undocked. At start block 400, a headset is
docked at a headset docking station. At block 402, a speaker system Bluetooth module
receives an audio signal from an audio source device over a Bluetooth link. At block
4034, a controller sets a switch so that the audio signal is rovted to an amplifier at the
speaker system. At block 406, the amplifier outputs an amplified audio signal to the
speaker system loudspeakers, At block 408, the speaker system receives a link
conpection request from the wireless headset. At block 410, a speaker system Bluetooth
ﬁzoduie establishes a wireless Bluetooth link with a wireless headset Bluetooth module.
In one example, the Bluetooth link is established when the wireless headset is undocked
from the headset docking station. In a further example, the Bluetooth link is established
when a user manually activates the wireless headset using a headset user interface.

[00427  Upon formation of the Bluetooth link, at block 412 the speaker system
controller operates the swikch to terminate transfer of the audio signal to the amplifier, In
one example of the invention, the controller is located within the Bluetooth module at the
speaker system. At block 414, the controller initiates transmission of the audio signal
over the Bluetooth link from the speaker system Bluetooth module to the wireless headsst
Bluetooth module. At block 416, the wireless headset Bluetooth module receives the
audio signal over the wireless link. At block 418, the wireless headset processes the
andio signal. At block 420, the audio sigoal is output to the user via the wireless headset
speaker or speakers. Formation of the Bluetooth link between the wireless headset and
the speaker system upon a reguest by a wireless headset is as described above. In this
manner, the user does not need to manually switch the audio from the speaker system to

the wireless headset as switching is performed antomatically at the speaker system.
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(6043} FIG. 7 is a flow chart Hlustrating operation of the speaker system shown in
FIG. 5§ in which a wireless headset is docked by a user. At start block 500, a wireless
headset is receiving audio over the Bluetooth link with a speaker system. Atblock 502, a
user docks the headset at a headset docking system. Alternatively, the user may manually
tumn off the headset. At block 504, the Bluetooth link between the headset and the
speaker system is terminated. At block 506, the speaker sysiem Bluetooth module stops
routing of the audio signal over the Bluetooth link to the headset. At block 508, the
speaker system Bluetooth module sets a switch so that the audio signal is routed to an
amplifier at the speaker system. At block 516, the amplifier cutputs an amplified audic
signal to the speaker system loudspeakers.

{0044] FIG. 8 illusirates a simplified block diagram view of a speaker system in a
further example of the invention. An audio source device@ provides audio to powered
speaker system 72. For example, audio source device 84 may be a compuier system
including a CPU, storage, memory, and a host interface for outputting digital audio to
powered speaker systern 72. Audio source device 84 includes a Bluetooth module 86 for
outputting digital audio to speaker system 72 over a Bluetooth link 8§8. Software at audio
source device 84 selectively routes audio to either powered speaker system 72 {over
Bluetooth link 88) or a headset 92 {over Bluetooth link 90},

[6045] The powered speaker system 72 receives the audio signals over Bluetooth link
&8 at a Bluetooth module 74. Bluetooth module 74 provides the audio signals to a line 79
to amplifier 80. Amplifier 80 drives one or more loudspeakers 82. Althoughonly a
single amplifier and loudspeaker 82 is illustrated, powered speaker system 72 may
include additional amplifiers and corresponding loudspeakers for multiple channels of

audio signals. A decoder is utilized to ide:itify the sudio signal channel for each
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amplifisr and loudspeaker. A power supply 96 supplies power 1o the amplifier 80 and
other components of powered speaker system 72. In one example, power supply 96 is
driven by a conventional 120V AC wall electrical outlet to provide DC power to the
compenents of powered speaker system 72. In a further example, powered speaker
system 72 receives power from a battery or other power source,

0046}  In a second state of operation, a controller 87 at audio source device 84
exeoutes code to transmuit the audio signals over a Bluetooth link 20 from audio source
device &4 1o a Bluetooth module 91 at wircless headset 92. The controller 87 routes
audio signals over Bluetooth link 90 when controller 87 receives a control signal that
Bluetooth link 90 between wircless headset 92 and Bluetooth module 86 has been
established. In one example of the invention, wireless headset 92 establishes Bluetooth
fink 90 with Bluetooth module 86 upon undocking of wireless headset 92 from a headset
docking station 94, Alternatively, Bluetooth link 90 may be established upon depression'
of an activation buiton on headset 92, In this manner, headset 92 is treated as the priority
device by audio sowce device 84 whenever headset 92 is activated.

{88477  FIG. 9 illustrates a simplified block diagram view of a speaker systemn 102 in
a further example of the invention. Speaker system 102 has the same functionality as
speaker system 2 described above in reference to FIG. 1 and FIG. 3, with the added
functionality of a mute switch upon receipt of a mute command from a headset 116, An
audio source device 118 provides audio to speaker system 102. For example, audio
souwrce device 118 may be a conputer system including a CPU, storage, memory, and a
host interface for ocutputting digital sudio to speaker system 102.

{0048]  An audio source device 150 is configured to operate with a headset 116, For

example, audio source devics 150 may be a cellular phone, digital music player, or other
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electronic device. When audio source device 150 is active, wireless headset 116 is
activated and establishes Bluetooth link 154 with a Bluetooth module at audio source
device 150 upon undocking of wireless headset 116 from headset docking station 121,
Bluetooth link 120 is also established with speaker system 102, For example, when audio
source device 150 is active, wireless headset 116 considers audio source device 150 ag
the primary deviee when wireless headset 116 is activated. Upon activation, wireless
headset 116 automatically sends a mute command to speaker system 102 over Bluetooth
link 120. For example, :hf: command may be either a proprietary command {over a serial
profile for example) or using a secondary standard profile (such as the remote control
profile) to send a mute command generated automatically when wireless headset 116
conneets to audio source device 150. The command may be implemented with standard
Bluetooth commands along with custom firmware in wireless headset 116. If speaker
systern 102 is currently outputting music at loudspeaker 114, coniroller 106 mutes the
audio output using mute .switch 152. In this manner, audic output by speaker system 102
is automatically muted upon activation of wireless headset 116, Multiple Bluetooth
“profiles” can be set-up for each link between the wireless headset 116 and other devices.
These profiles use the same radio link but define different data protocols. Multiple
profiles can be active simultancously over the same radio link between two devices.
Proprictary profiles are also possible.

10049] In the examples described herein, speaker system 102, wireless headset 116,
and audio source device 150 communicate over a Bluetooth personal area network (PAN)
via the Bluetooth links 120, 134, In further examples of the invention, the PAN may use

a variety of radio-frequency networks. For example, the radio-frequency network could
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employ 802.11, or DECT standards based communication protocols in place of
Bluetooth. Custom protocols and profiles may be used.

[0050]  In a further example, speaker sysiem 102 has four operational states. In the
first state, headset 116 is inactive and loudspeaker 114 is on. In the second state, headset
116 is active and receiving streamed audio from speaker system 102, and loudspeaker
114 is off. In a third operational state, headset 116 is active and receiving audio from
audio source device 150, while loudspeaker 114 is off {e.g., through muting). In a fourth
operational state, wireless headset 116 is active and receiving and outputting streamed
audio from speaker system 102, and loudspeaker 114 is on. Whether loudspeaker 114 iz
on providing dual cutput along with wircless headset 116 may be controlled by a user
interface located at speaker system 102.

[6831) Furthermore, there may be a mute toggle button on the speaker system 102 to
override the default behavior in case the radio link fails and the wireless headset 116
can’t restore proper operation. For operational state one, the audio stream would be
suspended aud no mute would be bave been generated so the speaker system 102 would
be on. For operational state two there would be an active audio stream between the
speaker system 102 and the wireless headset 116 so the speaker system 102 would be off
{possibly overridden by toggling the speaker system 102 mute bution {o create
operational state four). For operational stale three, the wireless headset 116 suspends the
stream from the speaker gystem 102 (normal behavior) and issue a2 mute command vis a
separate profile (new). The suspend is normal, the automatic mute (and the
corresponding un~-mute at the termination of an active link to another device) may be

custom programmed but may alse use a standard profile for command transmission.

1§
507 PINN-2007



WO 2008/033491 PCT/US2687/619979

{8052 The various examples described above are provided by way of illustration
only and should not be construed to limit the invention. Based on the above discussion
and illustrations, those skilled in the art will readily recognize that various medifications
and changes may be made to the present invention without strictly following the
exemplary embodiments and applications illustrated and described herein. Such changes
may include, but are not necessarily limited to: power source of the speaker system, type
of wireless headset, wireless communication technologies or protocels used to form the
wireless links described herein, whether controller circuitry performing functions
described herein is integrated with or separate from Bluctooth modules, and type of audio
source device. Such modifications and changes do not depart ﬁmﬁ the true spirit and
scope of the present invention that is set forth in the following claims.

{0053} While the exemplary erobodiments of the present invention are described and
illustrated herein, it will be appreciated that they are merely illustrative and that
modifications can be made to these embodiments without departing from the spirit and
scope of the invention. Thus, the scope of the invention is intended to be defined only in
terms of the following claims as may be amended, with each claim being expressly
incorporated into this Description of Specific Embodiments as an embodiment of the

invention,

19
508 PINN-2007



WO 2008/033491 PCT/US2007/019979

CLAIMS

What is claimed is:

1. A speaker sysiemn comprising:

an audio amplifier;

a loudspeaker;

a wireless communications module; and

an electronic switch for receiving an audio signal from an audio source and
routing the audio signal to the audio amplifier or the wircless communications module,
wherein the electronic switch routes the audio signal to the wireless communications

module upon formation of a wireless link by the wireless communications module.

2. The speaker system of claim 1, wherein the electronic switch comprises a field

effect transistor, relay, or microelectromechanical switch,

3. The speaker system of claim 2, wherein the ficld effect transistor, relay, or

microelectromechanical switeh is controlled using a programumed input/output.

4, The speaker system of claim 1, wherein the wireless communications module

utilizes a Blusiooth standard,

5. The speaker system of claim 1, wherein the wireless communications module
uiilizes an IEEE 802.11 or DECT standard.

6. The speaker system of claim 1, further comprising:

a wireless headset comprising a beadset wireless communications module and a
headset speaker, wherein the headset wireless communications module forms the wireless
link upon activation of the wireless headset and receives the audio signal for output to the

headset speaker.

7. The speaker system of claim 6, further comprising:
a headset docking station for receiving the wireless headset, wherein the wireless
headset is sutomatically activated upon removal from the headset docking station and

automatically deactivated when placed in the headset docking station.
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8. An audio system comprising:
an audio source device comprising a first wireless communications module;
a loudspeaker system comprising

an audio amplifier;

a loudspeaker for receiving an amplified audio signal from the audio

amplifier;

a second wireless communications module for receiving an audio signal
from the first wireless communications module over a first wireless link,
wherein the second wireless communications module comprises a switch for
routing the audio signal to the audio amplifier or transmitting the andio signal
over a second wireless link with 2 wireless headset upon activation of the

wireless headset.

g. The audio system of claim 8, wherein the switch comprises a field effect

transistor, relay, or microelectromechanical switch.

18.  The audio system of claim 9, wherein the field effect transistor, relay, or

microelectromechanical switch is.controlled using a programmed input/output,

11. The audio system of claim 8, wherein the first wireless communications module,
second wireless communications module, and third wircless communications

module utilize 2 Bluetooth standard.

12, The audio system of claim 8, wherein the first wireless communications module,
second wireless communications module, and third wireless communications
module wilize an [EEE 802.11 or DECT standard,

13, The andio system of claim &, further comprising:
a headset docking station for receiving the wireless headset, wherein the wireless
headset is automatically activated upon removal from the headset docking station and

automatically deactivated when placed in the headset docking station.

14. A method for automatically routing an andio signal comprising:
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providing a spesker system comprising a loudspeaker, a first wireless
communications module, and an electronic switch;

providing a wireless beadset comprising a3 second wireless communications
module and a headset speaker;

receiving an audio signal at the spesker system from an gudio source deviece;

automatically seiting the electronic switch to a first position to route the audio
signal to the loudspeaker or to a second position to route the audio signal to the first
wireless communications module, wherein the electronic switch is set to the second
position upon activation of the wireless headset and formation of 8 wireless link between
the first wireless communications module and the second wireless conununications
module and the e}ac:tronic switch is set to the first position upon deactivation of the

wireless headset and termination of the wireless link.

15. The method of claim 14, wherein the Srst wireless communications module and

the second wireless communications module utilize a Blustooth standard,

16.  The method of claim 14, wherein the first wireless communications module and
the second wireless commmunications module utilize an IEEE 80211 standard or a
DECT standard.

17.  The method of claim 14, wherein the audio source device comprises a third
wireless communications module and the audio signal is transmitted from the
third wireless communications module to the first wireless communications

module.

18, The method of claim 14, further comprising outputting the audio signal at the

headset spsaker when the electronic switch is set to the second position.

19. A method for automatically routing an audio signal comprising:

providing a speaker system comprising a loudspeaker, a first wirelsss
communications module, and an electronic switch;

providing a wireless headset comprising a second wireless conununications

module and a headset speaker;
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receiving an audio signal at the speaker system from an audio source device;

setting the electronic switch to route the audio signal to the loudspeaker;

activating the wireless headset and establishing a wireless link between the first
wireless communications module and the second wireless communications module;

responsively setting the electronic switch to route the audio signal to the first
wireless communications module; and

transmitting the audio signal from the first wireless communications module to
the second wireless communications module over the wireless link; and

outputiing the audio signal at the headset speaker.

20.  The method of claim 19, wherein the first wireless comununications module and

the second wireless communications module utilize a Bluetooth standard.

21. The method of claim 19, wherein the first wireless communications module and .
the second wireless communications module utilize an IEEE 802.11 standard or a
DECT standard.

22.  The method of claim 19, wherein the audio source device comprises a third
wireless communications module and the audio signal is transmitied from the
third wireless communications module to the first wireless communications

module,

23. A speaker system comprising:

an amplifier means for amplifying an auvdio signal;

a loudspeaker means for outputting the audio signal;

a wireless communications means for forming a wireless link; and

a switching means for routing the audio signal to the amplifier means or wireless
communications means, wherein the switching means routes the audio signal to the

wireless communications means upon formation of the wireless link.

24.  The speaker system of claim 23, further comprising a wireless headset means for
forming the wireless link with the wireless communications means and receiving

the audio signal.
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25.  The speaker system of claim 24, further comprising a docking means for
receiving the wireless headset means, wherein the wircless headset means is
automatically activated upon removal from the docking means and automatically

deactivated when placed in the docking means.

26.  Anaudio system comprising:
an audio source device comprising a first wireless communications module;
a loudspeaker system comprising:
an audio amplifier;
a loudspeaker for receiving an amplified audio signal from the audio
amplifier; and
a second wireless communications module for receiving the audio signal
from the first wireless comnmunications module over g first wireless link;
a wireless headset comprising:
a headset speaker; and
a third wircless communications module for receiving the audio signal
from the first wircless communications module over a second wireless link,
wherein the audio source device routes the audio signal to the wireless headset
upon activation of the wireless headset and roufes the audio signal to the

loudspeaker system upon deactivation of the wireless headset.

27.  The audio system of claim 26, wherein the first wireless communications module,
second wireless communications module, and third wireless communications

module utilize a Bluetooth standard.

28.  The audio system of claim 26, wherein the first wireless communications module,
second wireless commmunications module, and third wireless communications
module utilize an IBEE 802.11 or DECT standard.

29,  The audio system of claim 26, further comprising:
a headset docking station for receiving the wireless headset, wherein the wireless
headset is automatically activated upon removal from the headset docking station and

automatically deactivated when placed in the headset docking station.
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30.  Ansudio system comprising:
a first audio source devige;
a second audio source device comprising a first wireless communications module;
a wireless headset comprising a second wireless communications'mﬁdule; and
a loudspeaker system comprising
an audio amplifier for receiving an audio signal from the first audio source
device:
a loudspeaker for receiving an amplified audio signal from the andio
amplifier; and
a third wireless communications module, wherein the third wireless
communications module receives a loudspeaker mute command from the
second wireless communications module upon activation of the wireless
headset and formation of a wireless link between the first wireless

commmunications module and the second wireless communications module.

31.  The audio system of claim 30, wherein the first wireless communications module,
second wireless communications module, and third wireless communications

module utilize a2 Bluetooth standard.

32, The audio system of ¢claim 30, wherein the first wireless commumications moduls,
second wireless communications module, and third wireless communications
module utilize an IEEE 802.11 or DECT standard.

33, The audio system of claim 30, further comprising:
a headset docking station for receiving the wireless headset, wherein the wireless
headset is automatically activated upon removal from the headset docking station and

automatically deactivated when placed in the headset docking station.
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The uliliy model discloses an sarphong assembly of a blustooth sound box, A sound
box ioudspeaker Is slecirically connecied with 8 sound box bustooth chip, 3 side
surface of a sound box ghall is provided with a groove connaecting seat, a wall of the
innar side of the connacting saat is provided with a charging confact, the boltom of the
connecting seal is provided with a sound hox detaction contact, 2 wall of the middie
parnt of an earphone shell is provided with a charging terming!, the charging temmingt
corrasponds {0 the charging contact, the boliom of the earphone shell s provided with
an aaphons defection contact, and the sarphone delsclion conlact corresponds to the
sourd box defaciion contacl Whern a blustosth sarphons is ingarted inlo the
connecting seal, the earphons Bustooth can ba rapidly furned off, the sound box and
the bhuetonth of the sound box are fumead on, and the sound box can be wirslessly
connected with dighlal sguipment viz blustosth; the earphone can be charged via the
sound box so that the battery Hife is exdiended, 8 magnet can acourately absorh the
sarphons so that the charging contacl and the groove can be stably contacted; and
whan users lsten o songs via the sound box, 8 phone is accessed, the phone can be
diractly answared via the sound box, or thie earphons can be taken out 8o that a private
conversation can be mads via the sarphons,
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DESCRIPTION C N 204090096

The utility model discloses a Bluetooth speaker carphone assembly, the speaker speaker is electrically connected
with a speaker Bluetooth chip, a side of the speaker housing is provided with a groove connecting seat, and a
charging contact is arranged on an inner side wall of the connecting seat. a speaker detecting contact is disposed
at a bottom of the connecting seat, a charging terminal is disposed on a middie side wall of the earphone housing
the charging terminal corresponds to a charging contact, and an earphone detecting contact isdisposed at a
bottor of the earphone housing The earphone detection contact corresponds to a speaker detection contact

A fter the Bluetooth earphone of the utility model is inserted into the connection base, the Bluetooth of the
earphone can be quickly turned off, the speaker is activated, and the Bluetooth of the speaker is activated, so that
the speaker is wirelessly connected with the digital device through the Bluetooth; the earphone can be charged
through the speaker to improve the endurance; the magnet can A ccurately absorb the earphones so that the two
can be in stable contact; when the user listens to the song using the speaker, the user can choose to use the
speaker to directly connect, or take out the carphone to make a private call through the earphone.

Bluetooth speaker earphone assembly
Technical field

T he utility model relates to the field of bluetooth wireless connection digital accessories, in particular to a
bluetooth speaker earphone assembly.

Background technique

06-10-2Zn8 1 PINN-2007



The existing Bluetooth speaker refers to a built- in Bluetooth chip, which replaces the traditional wired connected
audio device with a Bluetooth connection, and is connected to a Bluetooth playback device such asa mobile
phone tablet and a notebook to achieve a convenient and quick purpose. At present, the Bluetooth speaker is
mainly portable speaker, the shape is generally small and portable, and the Bluetooth speaker technology is
gradually being valued and accepted by consumers with its convenient human characteristics. The common
bluetooth speakers on the market are mostly mono speakers {single speaker unit) }, there are also some muilti-
channel speakers (two or more speaker units} with excellent sound quality.

Bluetooth speakers are used to apply Bluetooth technology to traditional digital and multimedia speakers,
allowing users to avoid the annoying wires and listen to music in a variety of ways. Since the advent of Bluetooth
speakers, with the development of smart terminals, it has been widely concerned by users such as mobile phones.
Bluetooth technology makes it possible to wirelessly speaker.

However, the existing Blustooth technology is a one-to- one connection, usually the mobile phone will match the
Bluetooth headset to conveniently answer the call, and when the Bluetooth headset and the Bluetooth speaker are
simultaneously turned on, it is cumbersome to switch between the two. At the same time, since the Bluetooth
headset is a mobile device, it needs to be charged frequently, and the Bluetooth headset generally does not have
its own power display module, and cannot accurately know the residual state of the power.

Utility model content

In view of the above problems, the present invention aims to provide a Bluetooth speaker earphone assembly that
can be used independently and can easily switch between Bluetooth connection and convenient Bluetooth
headset charging.

To achieve this technical purpose, the solution of the present invention is:

A Bluetooth speaker earphone assembly includes a speaker, an earphone; the earphone includes a headphone
housing, a headset Bluetooth chip, a battery, a headphone microphone, a headphone speaker, and the battery,
the earphone microphone and the earphone speaker are respectively electrically conmected with the earphone
Bluetooth chip; The speaker comprises a speaker housing, a speaker Bluetooth chip, a speaker speaker, a power
supply unit, the power supply module and the speaker speaker are electrically connected to the speaker
Bluetooth chip. and the earphone Bluetooth chip and the speaker Bluetooth chip are independent of each other;
the speaker housing a groove connecting seat for inserting a Bluetooth earphone is disposed, the inner side wall
of the connecting seat is provided with a charging contact and a magnet, and the charging contact is electrically
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connected to the power supply unit; the middle side wall of the earphone housing is disposed There is a charging
terminal and a magnet, and the charging terminal is disposed corresponding to the charging contact W hen the
Bluetooth earphone is inserted into the connecting seat, the magnetic contact is magnetically attracted to each
ather, the charging contact is electrically connected to the charging terminal, and the power supply unit charges
the Bluetooth earphone; the bottom of the connecting seat a speaker detecting contact is disposed; an earphone
detecting contact is disposed at a bottom of the earphone housing and the ear D etecting contact with the
corresponding speaker detection contact

Preferably, the earphone detecting contact and the speaker detecting contact are touch switches or the earphone
detecting contact is a comrnunication interface, and the speaker detecting contact is a communication plug

Preferably, the speaker further comprises a speaker microphone, and the speaker microphone is electrically
connected to the speaker Bluetooth chip.

Preferably, the back of the speaker housing is provided with a U SB interface and a TF card socket

Preferably, the front side of the speaker housing is further provided with a control panel for adjustment and
display.

A dvantageously, said charging contact comprises a positive contact, a negative contact and a leakage detecting
contact

The utility model has the beneficial effects that after the Bluetooth earphone is inserted into the connection base,
the Bluetooth of the earphone can be quickly turned off, the speaker is activated and the Bluetooth of the speaker
is activated, so that the speaker is wirelessly connected with the digital device through the Bluetooth; at the same
time, the carphone can be charged through the speaker, and the earphone can be upgraded. The effective
endurance ability; the magnet can accurately absorb the earphone, so that the charging contact and the notch can
be stably contacted to avoid misconnection or leakage, when the user listens to the song using the speaker, the
user can choose to directly connect with the speaker, or Take out the headset and make a private call through the
headset

DRAWINGS
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Figure 11s a schematic view of the structure of the present invention;

Figure 2is a schematic rear view of the structure of the present invention;

Figure 3is a schematic view of the middle portion of the connection state of the present invention;

Figure 4is a bottom view of the connection state of the present invention;

Figure 5is a2 bottom view of the connection state of the communication interface of the present invention;

Figure Gis a cross-sectional view of the present invention;

Figure 7is a structural block diagram of the speaker of the present invention;

Figure 8is a structural block diagram of the earphone of the present invention.

detailed description

The present fnvention will be further described in detail below with reference to the accompanying drawings and
specific embodiments.

Asshown in FIG. §, 3 7 and 8 the specific embodiment of the present invention is a Bluetooth speaker
earphone assembly, including a speaker and an earphone, and the earphone includes a headphone housing 1, a
headset Bluetooth chip, and a battery. The earphone microphoue, the earphone speaker, the batiery, the
earphone microphone and the earphone speaker are respectively electrically connected to the earphone blue
chip, the speaker comprises a speaker housing 2 a speaker bluetooth chip, a speaker speaker, and the speaker
speaker is electrically connected with the speaker blue chip. The side of the speaker housing Zis provided with a
groove connecting seat 3 the inner side wall of the connecting seat 3is provided with a charging contact § the
bottom of the connecting seat 3is provided with a speaker detecting contact §
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Asshown in FIG. 4and FIG. 6, a charging terminal 7is disposed on a middle side wall of the earphone housing 1
. the charging terminal 7corresponds to a charging contact 8, and an earphone detecting contact isdisposed at a
botiom of the earphone housing 1. 4 The earphone detecting contact 4corresponds to the speaker detecting
contact 3

As shown in FIG. 4 the earphone detecting contact and the speaker defecting confact are touch switches. Under
normal circumstances, the headset is connected to the Bluetooth of the mobile phone, and the speakerisina
sleep state. Afier entering the room, after inserting the earphone info the connecior, the earphone defection
contact is connected with the speaker detection contact, the earphone Bluctooth chip of the carphone stops
working, the speaker's Bluetooth chip is activated, and the mobile phone antomatically connects with the speaker
Bluetooth chip, thereby realizing Quick switching function; when the headset is taken off the music is paused, the
headset is put back into the music and replayed and putin. At the same time, the earphones are attracted to the
vicinity of the charging contacts by the magnet, and the speaker starts to charge the headphones. When leaving
the room, remove the carphone, the speaker automatically enters the sleep state, the headset's Bluetooth chip is
activated, and the mobile phone is paired and connected, the switching process is very smooth.

As shown in FIG. 5 a general Bluetooth headset is provided with a micro USB communication interface for
independent charging or external connection, the earphone detecting contact is a communication interface, and
the speaker detecting contact is a micro USB communication plug. The design can be directly connected fo the
communication plag through the communication interface, and the Bluetooth on/ ff switching process of the
two can be realized through the respective chips.

As shown in FIG. 3 the inner side wall of the connecting base 3is provided with a magnet G and the central side
of the earphone housing 1is provided with a magnet & The diameter of the connecting seat is larger than the
diameter of the earphone casing. The magnet is divided into two groups, and the stable absorption of the
Bluetooth earphone can be urged toward the inner wall of the connecting seat, so that the charging terminal and
the charging contact are stably connected.

Asshown in FIG. 2 the back of the speaker housing 1is provided with a power cord interface 10 a USBinterface
Oand a TF card slot 11 The speakers can be connected to the mains via the power line interface or via the built-in
power supply unit. The speaker can be connected to the mobile phone, and can be used asa mobile phone. It
can also be used independently. The user can insert the external storage device through the USBinterface and the
TF card socket, and can use the Bluetooth speaker o read the music files on the external storage device.

The speaker further includes a speaker microphone, and the speaker microphone is electrically connected with
the speaker blue chip. When the microphone is in the independentoffice, the user can smoothly talk to others
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without wearing a bluetooth headset.

Asshown in FIG. 1, the front side of the speaker housing is also provided with a control panel 12 for adjustment
and display. U sers can see song information, adjust volume, select songs and other basic operations through the
control panel.

To ensure stable and safe charging, the charging contacts inclade a positive confact, a negative contact, and a
leakage detecting contact {not shown). The leakage detection contact can be used to assist in detecting whethera
leakage has occurred, and to ensure that the detection charge is normal

The above is only a preferred embodiment of the present invention, and is not intended to limit the present
invention. A ny minor modifications, equivalent substitutions and improvements made to the above
embaodiments in accordance with the technical spirit of the present invention should be included in The technical
solution of the utility model is within the protection scope.
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Abstract of JP2012100248 (&)

PROBLEM TO BE SOLVED: To provide s cradie hat can compacily slore headphones
having a long cord without entangling the cord and can charge the

hasdphones. SOLUTION: A cradie 108 includes a cradie body 200 and a §id connectaed
for opening/dlosing motion o the oradle body 200, The oradie body 200 has 2 unit
storage portion 210 formad on an uppar surface o store an L channal unit 3 and an R
channed unit 4 of & headsat 1. The cradie body 200 has a cord winding portion 231
formed in side surfaces in the form of 8 crved-surface-dike groove, The L channel unit
3 and R channel unit 4 of the headsel 1 are stored in the unil storage portion 218, and
2 cord 2 is wound on the oord winding porlion 231, s0 that the headset 1 can b slored
compacty,

542 PINN-2007
hitps:/fworidwide.espacenst. com/publicationDetails/biblio? CO=JPE&NR=2012 100248AKKU=ASF T=DE&ND=28date=20 120524 4D B=&ocale=



atent Transiate

Powersd by EPQ and Googls

\ 3

Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JP201 2100248

PROBLEM TO BE SOLVED: To provide a cradle capable of accommodating headphones having
long cords compactly without causing the cords to become tangled and also capable of charging
headphones. A cradle includes a cradle main body and a cover connected to the cradie main body
in an openable and closable manner. On the upper surface of the cradle main body 200, a unit
housing portion 210 for housing the L channel unit 3 and the R channel unit 4 of the head set 1
is formed. A cord winding portion 231, which is a curved surface-like groove, is formed on the
side surface of the cradic main body 200. By accommedating the L channel unit 3 and the R
channel unit 4 of the headset 1 in the unit housing section 210 and wrapping the cord 2 around
the cord winding section 231, the headset 1 can be housed compactly. (Fig.

A vi%

{0001 ]
TECHNICAL FIELD The present technology relates to a cradle, and in particular, to a cradle
capable of housing headphones or the like having a cord.

10002}

In recent years, when enjoying music with a music reproducing device such as an MP3 player, a
portable terminal having a music reproducing function or the like, headphones having short-
range wireless communication functions based on the Bluetooth {registered trademark) system,
for example, are used as sound output means .

{0003]
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Since headphones and portable terminals are wirelessly connected when headphones adopting
the Bluetooth system are used, a code for connecting headphones and a portable terminal or the
like is unnecessary, and troublesomeness due to the existence of a code can be eliminated.

However, since it is a wireless connection, headphones can not receive power supply from a

portable terminal or the like.

Currently, non-contact power transmission technology called so-called wireless power and the
like is proposed, but it has not yet reached a stage to be widely put into practical use. Therefore,
the headphones adopting the Bluetooth system usually have a battery for supplying power to
cach part constituting the headphones.

10004]

Note that headphones equipped with batteries are not limited to those employing the Bluetooth
system, but also those using other wireless communication methods, and noise canceling
headphones that include a DSP (Digital Signal Processor) for noise canceling.

10005]

Since headphones equipped with these batteries can not receive power supply from a mobile
terminal or the like o be connected, there is a problem that it can not be used when the battery

is not charged.

Also, when carrying and carrying it, putting it in a bag, a pocket, etc. as it is may cause dust and
dirt to adhere or it may be damaged.

10006}
Therefore, a headset carry device including a protective case for housing a headset and a charger
has been proposed (Patent Document 1).

{0007}
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Japanese Unexamined Patent Application Publication No. 2006-504304

[0008]

In the headset carry device described in Patent Document 1, the headset can be housed by a
protective case.

However, its composition does not consider the existence of a long code.

Therefore, even if atternpting to accommodate a headset having a cord and a headphone can not
be accommodated well, or even if the headset can be stored, there is a possibility that the cord is
tangled in the protective case.

10009]

Therefore, an object of the present technology is to provide a cradle which can accommodate
headphones having long cords compactly without causing the cords to become tangled and can
also charge the headphones.

1001 0]

In order to solve the above problem, the present technology can house a headphone including a
cord, a pair of headphone units provided at both ends of the cord, and a secondary battery
accommodated in the headphone unit, and the cradle A cord wound portion provided on the
cradle main body and around which a cord is wound; a cord winding portion provided in the
cradle main body and configured to charge the secondary battery And a charging means.

10011}

According to the present technology, headphones having cords can be housed compactly without
cord entangling, and headphones can be charged without being connected to an external power
source via an AC adapter or the like.

1001 2]
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FIG. 2 is an external view of a headset housed in a cradle according to the present technology.

FIG;. 6 is an external perspective view and a six-sided view showing the appearance configuration
of an L channel unit constituting a headset.

1 is an external perspective view and a six-sided view showing the appearance configuration of
an R channel unit constituting a headset. FIG.

FIG. 2 is an external perspective view and a six-sided view showing the external configuration of
a controller constituting a headset. FIG. 2 is a block diagram showing a configuration of a
headset. 3 is an external view showing a state in which the lid of the cradle according to the
present technology is opened; FIG. FIG. 5 is an external view showing a state in which the lid of
the cradle is closed. FIG. 7 is an enlarged view of the periphery of the L side unit housing portion
of the cradle. FIG. 5 is a side view showing a state in which the lid of the cradle functions as a
stand. FIG. 2 is a block diagram showing a configuration of a cradle. FIG. 7 is a diagram for
explaining a procedure of housing a headset in a cradle. FIG. 7 is a view showing a state in which
a headset is stored in a cradle. 7 is an external view of a headset housed in a cradle according to
a second embodiment of the present technology. FIG. 2 is an external view of an R channel unit
constituting a headset. FIG. FIG. 6 is a diagram showing a state of attachment of a headset. FIG. 2
is a block diagram showing a configuration of a headset. FIG. 1 7A is an external perspective view
showing a state in which the lid of the cradle according to the second embodiment of the present
technology is opened, and FIG. 1 7B is an external perspective view showing a state in which the
lid of the cradle is opened. FIG. 1 8A is a plan view showing the upper surface side of the cradle,
and FIG. 1 8B is a plan view showing the bottom surface side of the cradle. FIG. 2 is a block
diagram showing a configuration of a cradle. FIG. 6 is an external view showing a state in which a
headset is stored in a cradle and a lid is open. FIG. 4 is an external view showing a state in which
a headset is stored in a cradle and a lid is closed.

1001 3]

Hereinafter, embodiments of the present technology will be described with reference to the
drawings. The description will be given in the following order. <1. First Embodiment> {1-1.
Configuration of headset] [1-2. Configuration of Cradle] {1-3. Storage of headset by cradle] <2. 2.
Second embodiment> [2-1. Configuration of Headset} [2-2. Configuration of cradle} [2-3. Storage
of headset with cradle} <3. Modified Example>
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(001 4]

< 1. Embodiment> {1-1. Configuration of Headset] FIG. 1 is a diagram showing the external
configuration of the headset 1. It should be noted that the headset 1 is a headphone having a
microphone for inputting sound and is assumed to be included in the headphone. The headset 1
is a so-called smartphone {(not shown) which is capable of reproducing music data such as MP3
and also has a telephone function. } Or the like. Further, it is assumed that the headset 1 is a
device capable of transmitting and receiving data by short-range wireless communication of the
Bluetooth system. In the present embodiment, it is assumed that the headset 1 is connected to a
porfable terminal having a music reproduction function and a telephone function by using the
Bluetooth system. The mobile terminal functions as a master of Bluetooth, and the headset 1
tunctions as a slave.

1001 5]

When not used, the headset 1 is stored in the cradle 100 according to the present technology
when charging. The headset 1 is composed of a code 2, an L channel unit 3, an R channel unit 4,
and a controller 5.

1001 6}

The cord 2 is internally provided with lead wires for the L channel, lead wires for the R channel,
power supply wires (none of which are shown). } And the like are inserted for transmitting audio
signals and supplying electric power. The code 2 is composed of a first code part 21 having a
long length and a second code part 22 having a length shorter than that of the first code part 21.
An L channel unit 3 is connected to one end of the first code section 21, and the other end is
connected to one end side of the controller 5. One end side of the second code section 22 is
connected to the other end of the controller 5, and the other end thereof is connected with the R
channel unit 4.

1001 7]

FIG. 2 is a diagram showing the configuration of the L channel unit 3. FIG. 2A is an external
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perspective view, and FIGS. 2B to 2 G are six views. 2B is a front view, FIGS. 2C and 2D are side
views, FIG. 2F is a top view, FIG. 2F is a bottom view, and FIG. 26 is a rear view. The L channel
unit 3 includes an L side housing 31, a sound conduit {(not shown). } And an L-side earpiece 32.
The L-side housing 31 is formed in a substantially circular shape in plan view, and is composed
of a first L-side housing part 31 a connected to the first code part 21 and a second L-side
housing part 31 b. The second L-side housing portion 31 b is formed in a substantially crescent
shape as viewed from the front as one end side of the side surface is formed in a circular concave
shape and the other end side of the side surface is formed in a circular convex shape. The second
L-side housing part 31 b is connected to the first L-side housing part 31 a at one end side formed
inn a concave shape, so that the first L-side housing part 31 a with respect to the first L-side
housing part 31 a 21 so as to protrude in a direction substantially perpendicular to the
connection direction.

1001 8]

Like the first L-side housing portion 31 a, a secondary battery 61 (not shown in FIG. 2) formed in
a flat shape having a substantially circular shape in plan view is provided inside the first L-side
housing portion 31 a. ) Is stored in the memory. In the present embodiment, it is assumed that
the flat type secondary battery 61 includes a so-called coin type battery and a button type
battery. As the secondary battery 61, for example, a lithium ion secondary battery is used. The
first L side housing portion 31 a is formed in a flat shape having a substantially circular shape in
plan view so as to correspond to the shape of the secondary battery 61.

1001 9]

As shown in FIG. 2G, a charge status indicator LED {Light Emitting Diode) 33 is provided on the
rear side of the first L side housing part 31 a. The charging state indicator LED 33 is a notilying
means for indicating to the user whether or not the secondary battery 61 is being charged by
turning on or blinking. In addition, when the battery is fully charged, it is turned off to notify the
user that the charging is completed.

[0020]

As shown in FIG. 2E, a small-diameter L-side hooking hole 35 is formed in the upper surface of
the second L-side housing portion 31 b. The latching protrusion 21 3 of the cradle 100 to be
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described later enters the L side latching hole 35, whereby the L channel unit 3 is held in a state
of being housed in the unit accommodating portion 21 0 of the cradle 1 00.

10021 ]

As shown in FIG. 2F, the power receiving terminal 34 is provided so as to be exposed from the
bottom surface of the second L side housing portion 31 b. The power receiving terminal 34 is for
supplying a charging current to the secondary battery 61 by contacting the power supply
terminal 211 of the cradle 100 described later.

10022}

Inside the L-side housing 31, a driver unit (not shown} including an audio processing circuit or
the like is housed. A cylindrical sound conduit protrudes from the other end side of the second L
side housing portion 31 b formed in a circular convex shape so as to project in a direction
substantially perpendicular to the connection direction of the first cord portion 21 with respect
to the first L side housing portion 31 a Has been derived. Inside the sound conduit, an L channel
speaker 63 (not shown in FIG. ) Is provided.

10023}

The L-side earpiece 32 is formed in a cylindrical shape having a hole portion 32 a so as {o
penetrate the center. Further, it is formed so as to be constricted in the direction of the hole
portion 32 a as going toward the tip. By inserting the sound conduit into the hole portion 32 a,
the L-side earpiece 32 is attached to the L-side housing 31. That is, the L-side earpiece 32 is
attached to the sound conduit such that the tip of the sound guide pipe is exposed from the
opening of the hole 32a. Since the L-side earpiece 32 is formed using an elastic material such as
silicone rubber and is freely deformable, it is possible to maintain the wearing state by being in
close contact with the ear canal when it is inserted into the external auditory meatus it can.
When the user inserts the L-side earpiece 32 into the ear canal of the ear, the sound conduit
having the L channel speaker 63 inside is inserted info the ear canal of the user's ear via the L-
side earpiece 3Z. As a result, the user can listen to the voice sent from the portable terminal to
the headset 1.
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10024]

A charging IC 62 (not shown in FIG. 2} for controlling charging of the secondary battery 61 is
provided in the L-side housing 31.) And the like are provided. Details of the internal
configuration of the L-side housing 31 including those will be described later.

[0025]

FIG. 3 is a diagram showing the configuration of the R channel unit 4. FIG. 34 is an external
perspective view, and FIGS. 3B to 3G are six views. 3B is a front view, FIGS. 3C and 3D are side
views, FIG. 3E is a top view, FIG. 3F is a bottom view, and FIG. 3G is a rear view. The R channel
unit 4 includes an R side housing 41, a sound conduit (not shown). } And an R-side earpiece 42.
The R side housing 41 is formed in a substantially circular shape in plan view, and is composed
of a first R side housing part 41 a and a second R side housing part 41 b connected to the second
code part 22. The second R-side housing portion 41 b is formed in a substantially crescent shape
when viewed from the front as one end side of the side surface is formed in a circular concave
shape and the other end side is formed in a circular convex shape. The second R-side housing
part 41 b is connected to the first R-side housing part 41 a at one end side formed in a concave
shape, whereby the second cord 2 from the side surface of the first R-side housing part 41 a to
the first R-side housing part 41 a In such a manner as to protrude in a direction substantially
perpendicular to the connection direction. Like the first L side housing portion 31 a, the first R
side housing portion 41 a is formed in a flat shape having a substantially circular shape in plan
view.

10026]

As shown in FIG. 3B, a circular call key 43 is provided at substantially the center of the first R
side housing part 41 a when viewed from the front. The call key 43 is a button for inputting an
instruction to receive a felephone call when a call is started using the telephone function of the
portable terminal to which the headset 1 is connected. The call key 43 is provided so that a
predetermined annular gap 44 is formed between the call key 43 and the housing of the R side
housing 41.

10027}
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Inside the first R side housing part 41 a, a microphone 80 (not shown in FIG. } Is provided. The
microphone 80 is configured to communicate with the outside via a gap 44 between the casing
of the R side housing 41 and the call key 43. The voice of the user is input to the microphone 80
via the gap 44. As a result, the user can make a call using a so-called hands-free function.

10028]

Further, on the front face of the second R side housing part 41 b, an operation display LED 45 is
provided. The operation display LED 45 lghts up or blinks to indicate that the headset 1 is
powered on and the headset 1 is in an operating state.

10029]

As shown in FIG. 3E, on the upper surface of the second R side housing part 41 b, a small
diameter R side latch hole 47 is formed. The hooking protrusion 21 3 of the cradle 100 to be
described later enters the R side latching hole 47, whereby the R channel unit 4 is held in the
unit accommodating portion 210 of the cradle 100 in a state of being accommodated.

{0030}

As shown in FIG. 3F, a small diameter hole is formed in the bottom surface of the second R side
housing part 41 b, and a reset key 46 is provided in the hole. This reset key 46 is a button which
can be pushed by inserting, for example, a pointed fine wire in the hole, for forcibly turning off
the power supply of the headset 1. In any operation, when the reset key 46 is pressed, the power
supply of the headset 1 is turned off.

10031}

Inside the R-side housing 41, there are provided a control unit 71 for controlling the entire
headset 1, a Bluetooth module 77 (both not shown in FIG. } And the like are provided. Details of

the inside of the housing including them will be described later.
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10032]

FIG. 4 is a diagram showing the configuration of the controller 5. FIG. 4A is an external
perspective view, and FIGS. 4B to 4 G are six views. 4B is a front view, FIGS. 4C and 4D are side
views, FIG. 4F is a top view, FIG. 4F is a bottom view, and FIG. 4G is a rear view. The controller 5
is an input means for performing various operation inputs to the portable terminal to which the
headset 1 is connected. The controller 5 includes a volume up key 51, a volume down key 52, a
PLAY / PAUSE key 53, a I'F (Fast Forward) key 54, and a REW (Rewind) key 55.

10033]

The volume up key 51 and volume down key 52 are buttons for adjusting the volume of the
sound ocutput from the headset 1. In the present embodiment, the volume up key 51 and the
volume down key 52 are configured as seesaw switches integrally formed. However, they may be
configured as separate buttons.

10034]

The PLAY / PAUSE key 53 is a button for inputting playback and stop instructions of music and
the like to the portable terminal to which the headset | is connected. In the present embodiment,
the PLAY / PAUSE key 53 is configured as a single button, which is a so-called toggle button
functioning as a stop button in the music reproduction state and as a reproduction button during
the music stop.

[0035]

In the present embodiment, when the PLAY / PAUSE key 53 is continuously pressed for a
predetermined time {for example, 7 seconds) or more, a control signal corresponding to the input
operation is transmitted to the control unit 71, and the headset 1 is paired And is configured to
shift to the ring mode. Pairing is a process of setting that two devices are objects of transmission
and reception of data and the like between two devices. In the present embodiment, pairing is
executed by exchanging both ID (identification information) and pass key {personal identification
code) between the headset 1 and the portable terminal. The ID is an address that can specify
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each of the headset 1 and the portable terminal, and the passkey functions only when it is the
same as the secret code set between the two devices.

10036}

The FF key 54 is a button for performing a music feed such as a music piece reproduced by the
mobile terminal. The REW key 55 is a button for performing a music return such as a music
piece reproduced by the mobile terminal. In the present embodiment, the FF key 54 and the REW
key 55 are integrated with the PLAY / PAUSE key 53. That is, the PLAY / PAUSE key 53
functions as a PLAY / PAUSE key by being depressed, and functions as the FF key 54 or the REW
key 55 according to the sliding direction by sliding in the horizontal direction.

10037}
FIG. 5 is a block diagram showing a configuration of the headset 1 including the L channel unit 3,
the R channel unit 4, and the controller 5.

[0038]

The L channel unit 3 includes a secondary battery 61, a power receiving terminal 34, a charging
IC 62, a charging state display LED 33, and an L channel speaker 63.

As described above, the secondary battery 61 is, for example, a flat type lithium ion secondary
battery 61. Power is supplied from the secondary battery 61 to the L channel unit 3, the R
channel unit 4, and the controller 5. The L channel unit 3, the R channel unit 4, and the
controller 5 are connected to a power supply line {(not shown} inserted through the cord 2. }.

10039]

The power receiving terminal 34 is connected to the charging IC 62 and supplies current o the
secondary battery 61 via the charging IC 62 by contacting the power feeding terminal 211 of the
cradle 100 described later. The charging IC 62 controls charging so that the secondary battery
61 is charged based on a predetermined charging method such as constant current constant
voltage charging. The charging state display LED 33 is a notification means for indicating to the
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user whether or not the secondary battery 61 is being charged by turning on or blinking under
the control of the charging IC 62. The charging IC 62 monitors the amount of charge of the
secondary battery 61 and performs control so that the charging state display LED 33 is turned
off when the secondary battery 61 is fully charged. In this way, it is possible to notify the user
that the charging is completed.

10040]

The R channel unit 4 includes a control unit 71, a bus 72, a RAM 73 (Random Access Memory), a
ROM 74 (Read Only Memory), a serial |/ O interface 75, and a paralle] 1/ O interface 76. It also
includes a Bluetooth module 77, an antenna 78, an R channel speaker 79, and a microphone 80.

Furthermore, it has a call key 43, an action display LED 45, and a reset key 46.

10041}

The control unit 71 is, for example, a CPU (Central Processing Unit) that performs predetermined
processing. The RAM 73 is used as a work memory of the control unit 71. In the ROM 74,
programs and the like read and operated by the control unit 71 are stored. The control unit 71 is
connected (o the RAM 73 and the ROM 74 via a bus 72, and executes various processes
according to a program stored in the ROM 74 to issue commands to control the entire headset 1.

10042]

The serial I / O interface 75 is connected to the control unit 71 via a bus 72. A Bluetooth module
77 is connected to the serial I / O interface 75. The Bluetooth module 77 is a module capable of
sending and receiving data by the Bluetooth short-range wireless communication. The Bluetooth
module 77 exchanges data with a portable terminal which is an external Bluetooth device as a
master. In the present embodiment, the mobile terminal functions as a master of Bluetooth, and
the headset 1 functions as a slave.

10043}

To the Bluetooth module 77, an antenna 78, an R channel speaker 79, a microphone 80, and an L

06-10-2548 12 PINN-2007



channel speaker 63 are connected. Note that the L channel speaker 63 is an audio oufput means
in the L channel unit 3 and the R channel speaker 79 is a voice sutput means in the R channel
unit 4. The Bluetooth module 77 and the L channel speaker 63 are connected by a cord 2.

10044]

When receiving audio data from a portable terminal which is an external Bluetooth device, the
Bluetooth module 77 receives the audio data transmitted from the mobile terminal via the
anterina 78 and supplies it to the built-in signal processing unit. Then, the signal processing unit
performs predetermined signal processing on the audio data to generate an audio signal, and
supplies it to the L channel speaker 63 and the R channel speaker 79. As a result, the music
reproduced by the mobile terminal from the L channel speaker 63 and the R channel speaker 79
is output as sound.

10045]

When receiving a call using the telephone function of the portable terminal, the Bluetooth
module 77 receives the received voice data transmitted from the portable terminal by the
antenna 78 and supplies the received voice data to the built-in signal processing unit. Then, the
signal processing unit performs predetermined signal processing on the audio data to generate
an audio signal, and supplies it {o the L channel speaker 63 and the R channel speaker 79. As a
result, received voice is output from the L channel speaker 63 and the R channel speaker 79.

10046]

Further, when sending a voice using the felephone function of the portable terminal, the
microphone 80 acquires voice such as a user's voice and converts it into a voice signal. The audio
signal is supplied to the Bluetooth module 77. In the built-in signal processing unit, the Bluetooth
module 77 performs predetermined signal processing on the audio signal supplied from the
microphone 80 to generate audio data. The generated audio data is transmitted to the mobile
terminal which is an external Bluetooth device via the antenna 78. In this manner, the user can
talk using the headset 1 and the portable terminal

10047}
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A call key 43 and a reset key 46 are connected to the parallel 1/ O interface 76. As described
above, the call key 43 is a button for inputting an instruction o receive a telephone call. The
reset key 46 is a button for forcibly turning off the power supply of the headset 1. When an
input (for example, pressing} is performed on the button by the user, a control signal
corresponding to the input is generated, and the control signal is output to the control unit 71
via the parallel I/ O interface 76 and the bus 72 . Then, processing corresponding to the control
signal is performed by the control unit 71, whereby operations corresponding to various buttons
are performed.

10048}

An operation display LED 45 is connected to the parallel I / O interface 76. As described above,
the operation display LED 45 lights up or blinks under the control of the control unit 71, thereby
indicating that the power of the headset 1 is ON and the headset 1 is in the operating state.

10049]

Further, a volume up key 51, a volume down key 52, a PLAY / PAUSE key 53, an FF key 54 and a
REW key 55 provided in the controller 5 are connected to the parallel I / O interface 76. These
various keys and the parallel I / (0 interface 76 are connected by a code 2. When an input to
these various keys is made by the user, a control signal corresponding to the input is output (o
the control unit 71 via the parallel 1 / O interface 76 and the bus 72. Then, processing
corresponding to the control signal is performed by the control unit 71, whereby operations
corresponding to the various keys are performed.

10050]

[ 1 — 2. Configuration of Cradle] Next, the configuration of the cradle 100 that houses the
headset 1 will be described. 6 and 7 are diagrams showing the external configuration of the
cradle 100. FIG. 8 is an enlarged view of the periphery of the L-side housing housing portion 210
a. The cradle 100 is composed of a cradle main body 200 and a lid 300, and a lid 300 is
connected to the cradle main body 200 so as to be opened and closed by a hinge 400. FIG. 6 is a
view showing a state in which the cradle 100 is open. 6A is a top view, FIG. 6B is a bottom view,
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and FIGS. 6C and 6D are side views. FIG. 7 is a six-sided view showing a state in which the cradle
100 is closed. 7A is a top view, FIGS. 7B and 7C are side views, FIG. 7D is a front view, FIG. TE is

a rear view, and FIG. 7F is a bottom view.

10051}

The cradle main body 200 is made of a synthetic resin such as plastic, for example, and plays a
role of housing the head set 1. On the upper surface of the cradle main body 200, a unit housing
portion 21 0 for housing the L channel unit 3 and the R channel unit 4 of the head set 1 is

formed.

[0052]

The unit housing portion 21 0 has an L-side housing housing portion 21 0 a for housing the L-
channel unit 3 of the headset 1 and an R-side housing housing portion 21 0 b for housing the R-
channel unit 4. Further, the unit housing section 21 0 has an earpiece housing section 210 ¢ for

housing the earpieces constituting the L channel unit 3 and the R channel unit 4.

10053]

The L-side housing housing section 210 a and the R-side housing housing section 210 b are
connected to the left side of the upper surface of the cradle 1 00 so that the L-side housing 31
and the R-side housing 41 constituting the L-channel unit 3 and the R-channel unit 4 can be
fitted And on the right side. The L-side housing accommeodating portion 210 a and the R-side
housing accommodating portion 210 b are formed in a groove shape curved at the side so as to
conform to the shape of the housing.

10054]

The earpiece storage portion 210 ¢ is provided substantially at the center of the upper surface of
the cradle main body 200 and between the L-side housing storage portion 210 a and the R-side
housing storage portion 210 b. The earpiece storage portion 21 0 ¢ is formed in a concave shape
having a substantially circular shape in a plan view having a sufficient depth and width so as to
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be able to collectively accommodate the L-side earpiece 32 and the R-side earpiece 42. The
earpiece housing portion 210 ¢ is formed to be connected to the L-side housing storage portion
210 a and the R-side housing storage pertion 21 0 b. This makes it possible to accommodate the
L channel unit 3 and the R channel unit 4 including the housing and the earpiece.

10055]

As shown in FIG. 8, the power supply terminal 211 is provided so as to protrude from the side
surface of the L side housing housing portion 21 0 a. The power supply terminal 211 is provided
at a position corresponding to the power reception terminal 34 in a state where the L side
housing 31 is housed in the L side housing storage portion 21 0 a. By accommodating the L-side
housing 31 in the L-side housing accommodating portion 210 a, the power receiving terminal 34
and the power supply terminal 211 are brought into contact with each other, and the charging
current is supplied to the head set 1.

{0056]

On the bottom surface of the L-side housing housing portion 21 0 a, a protruding unit detection
switch 21 2 is provided so as to protrude upward. The unit detection switch 21 2 always
protrudes from the bottom surface of the L side housing storage portion 21 0a and is pressed by
fitting the housing into the L side housing storage portion 21 Oa. Therefore, the unit detection
switch 21 2 detects that the headset 1 is stored in the cradle 100 by being pressed when the
headset 1 is stored in the cradle 100. The unit detection switch 21 2 corresponds to the storage
detection means in the claims.

[0057]

The unit detection swilch 21 2 is connected to a charge on / off switching unit 51 0 provided
inside the cradle 100, and functions as a charge changeover switch for operating the charge on /
off switching unit 51 0 when pressed. As described above, since the unit detection switch 21 2 is
concerned with charging the headset 1, the unit detection switch 21 2 may be provided in the L-
side housing storage section 210 a in which the L-side housing storage section 210 a
accommodating the secondary battery 61 is stored . The details of the switching of charging by
the charge on / off switching unit 51 0 will be described later.
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10058]

Further, a locking projection 21 3 is provided so as to protrude from the side surface of the L-side
housing storage portion 210 a. The latching protrusion 21 3 enters the L side latching hole 35
provided in the second L side housing portion 31 b of the L channel unit 3 so as to hook the L
channel unit 3 in a fitted state. Similarly to the L-side housing accommodating portion 210 a, the
R-side housing accommodating portion 210 b is also provided with hooking projections of a
similar configuration. Thereby, it is possible to prevent the L channel unit 3 and the R channel
unit 4 from accidentally coming off the cradie 1 00.

10059]

On the upper surface of the cradle 100, a charging state display LED 21 4 is provided. The
charging state indicator LED 21 4 lights up or blinks fo indicate that the battery 507 provided in
the cradle 100 is in a charged state.

10060}

A USB (Universal Serial Bus) terminal 221 is provided on the bottom surface of the cradle 100,
The USB terminal 221 is for connecting the cradle 100 to an outlet for supplying commercial
power or an external power source such as a personal computer for charging the battery 507
provided inside the cradle 100.

10061 ]

A battery remaining amount display section 222 is provided on the bottom surface of the cradle
1 00. The battery remaining amount display section 222 is composed of a first remaining amount
display LED 222 a, a second remaining amount display LED 222 b and a third remaining amount
display LED 222 ¢ aligned in a line, and each LED indicates the remaining amount of the battery
of the cradle 1 00 . In the present embodiment, the first remaining amount display LED 222 a
positioned on the left side among the three remaining amount display LEDs indicates the largest
amount of charge, and the third remaining amount display LED 222 ¢ located on the right side
indicates the smallest charge amount It is shown that. And the second remaining amount display

06-10-2598 17 PINN-2007



LED 222 b at the center indicates the intermediate charge amount.

[0062]

It should be noted that the third remaining amount display LED 222 ¢ indicating that the charge
amount is small may be lit in red to warn the user that the charge amount is small. Then, in order
to indicate that the first remaining amount display LED 222 a and the second remaining amount
display LED 222 b are sufficiently charged and there is no problem in using the cradle 100, if it
is made to lght up in a color different from red, for example, green Good. However, the
configuration of the batiery remaining amount display section 222 is not limited to this, and it
may be configured with more LEDs, and the color to be lighted is not limited to green or red.

10063]

The remaining amount display switch 223 is a switch for turning on the battery remaining
amount display section 222. In the present embodiment, the batiery remaining amount display
section 222 is not normally turned on, and is configured so as to light up only when an input is
made to the remaining amount display switch 223. By configuring in this way, it is possible to
suppress the consumption of the battery 507 by turning on only when the user wishes to
confirm the remaining amount of the battery without turning on the battery remaining amount
display section 222 at all times. It should be noted that the battery remaining amount display
section 222 should be automatically turned off after a predetermined time (for example, 2 to 3
seconds} has elapsed since the input to the remaining amount display switch 223 was made and
turned on.

[0064]

A recess portion 224 is formed on the botiom surface of the cradle 100. As will be described in
detail later, the recessed portion 224 is for abutting against the abutting portion 303 of the lid
300 when the lid 300 is opened and functions as a stand for erecting the cradle main bedy 200.

10065]
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On the side surface of the cradle main body 200, a cord winding portion 231 is formed around
the entire circumference. The cord winding portion 231 is a curved surface shaped groove
formed over the entire side surface of the cradle main body 200. The cord 2 is stored by being
wound around this groove.

10066]

The side surface of the cradle main body 200 in the connection position direction with the lid
300 functions as a cord winding portion 231 and alse functions as a controller storage portion
232 for accommodating the controller 5 of the head set 1. In the present technology, when the
cord 2 is wrapped around the cord winding portion 231, the length of the cord 2 and the
mounting position of the controller 5 are adjusted so that the controller 5 is positioned in the
controller accommodating portion 232.

10067]

The lid 300 covers the upper surface of the cradie main body 200 in a closed state and is
connected to the cradle main body 200 so as to be rotatable via a hinge 400. As shown in FIG. 9,
the lid 300 also functions as a stand for supporting the cradle main body 200 in a standing state
in a state where the cradle main body 200 stands up.

10068]

An earpiece cover portion 302 is provided on the lid 300. The earpiece cover portion 302 is
provided at a position {acing the earpiece of the Hd 300 so that the earpiece of the headset 1
accommodated in the cradle main body 200 does not contact the inner surface of the lid 300 in a
state where the lid 300 is closed . Accordingly, the earpiece cover portion 302 is formed in a
convex shape on the outer surface of the lid 300, and is formed in a concave shape on the inner
surface of the lid 300.

10069]

Further, the outer curved surface of the lid 300 on the connection side with the hinge 400
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functions as the abutment portion 303. The abutting portion 303 abuts against the depressed
portion 224 of the cradle main body 200 in order to support the cradle main body 200 in a
standing state. Therefore, the abutting portion 303 is configured to have a shape corresponding
to the depressed portion 224 so as to precisely abut the depressed portion 224.

{0070]

In order to raise the cradle main body 200, the lid 300 is rotated until the outer surface of the lid
300 comes into contact with the bottom surface of the cradle main body 200 as shown in FIG. 9B
from the state in which the lid 300 shown in FIG. SA is closed. Then, the abutting portion 303 of
the lid 300 abuts against the depressed portion 224 formed on the bottom surface of the cradle
main body 200, and the cradle main body 200 is placed on the lid 300. As a result, the lid 300
functions as a stand and can support the cradle main body 200 in a stable state. When the lid
300 functions as a stand, the hinge 400 and the distal end 301 of the lid 300 come into contact
with the placement surface of a desk or the like and stand upright.

[0071]

FIG. 10 is a block diagram showing the configuration of the cradle 100. The cradle 100 includes
a control unit 501, a bus 502, a RAM 503, a ROM 504, a USB terminal 221, and a USB interface
506. Further, it has a parallel I / O interface 505, a battery 507, a charging IC 508, a charging
state display LED 214, a battery remaining amount display section 222, and a remaining amount
display switch 223. Furthermore, it includes a charging path switching unit 508, a charge on /
off switching unit 510, a unit detection switch 21 2, a BC / DC converter 511, and a power supply
terminal 211.

[0072]

The control unit 501 is, for example, a CPU that performs predetermined processing. The RAM
503 is used as a work mermory of the control unit 501. In the ROM 504, programs and the like
which are read and operated by the control unit 501 are stored. The control unit 501 is
connected to the RAM 503 and the ROM 504 via the bus 502, performs various processes
according to a program stored in the ROM 504, and issues a command to control the entire
cradle 1 00.
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10073]

The USB terminal 221 is a connecting means for connecting the cradle 1 00 to an outlet for
supplying power from a commercial power source or an external power source such as a
personal computer. A charging current is supplied from an external power supply through the
USB terminal 221 . It should be noted that it is not always necessary to use the USB standard for
connecting to the external power supply, and the cradle 100 may be connected to the outlet via
the AC adapter.

10074}

The USB interface 506 is connected to the USB terminal 221 and is also connected to the control
unit 501 via the bus 502, The control unit 501 reads the conirol pulse included in the voltage
and voltage supplied from the USB terminal 221 via the USB interface 506 and determines the
amount of charging current that can be obtained from the connected external power supply.

1007 5]

The battery 507 is, for example, a rechargeable lithium ion secondary battery, and supplies
power to the entire cradle 100 and also serves as a charging charge for the secondary battery 61
of the headset 1. Therefore, when the battery 507 is fully charged, it is preferable to use a
battery having a sufficient battery capacity so that the secondary battery 61 of the headset 1 can
be charged a plurality of times. When the USB terminal 221 is normally connected to an external
power supply, the cradle 100 operates with electric power from the external power supply, and
the battery 507 is not used. That is, the battery 507 supplies power to the entire cradle 100
when the USB terminal 221 is not connected to the external power supply.

10076}

The charging IC 508 is connected to the control unit 501 via the parallel I / O interface 505. It is
also connected to the USB terminal 221 and the battery 507. The charging current supplied from
the USB terminal 221 is supplied to the battery 507 via the charging IC 508. The charging IC

508 controls the charging so that the battery 507 is charged based on a predetermined charging
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method such as constant current constant voltage charging, for example. In addition, the
charging IC 508 is also connected to the charging state display LED 21 4, and also controls the
charging state display LED 21 4 to light up when the battery 507 is being charged.

10077}

The battery remaining amount display section 222 includes a first remaining amount display LED
222 a, a first comparator 222 d, a second remaining amount display LED 222 b, a second
comparator 222 e, a third remaining amount display LED 222 ¢, and a third comparator 222 £
The first comparator 222 d and the first remaining amount display LED 222 a, the second
comparator 222 e and the second remaining amount display LED 222 b, the third comparator
222 f and the third remaining amount display LED 222 ¢ correspond to each other. The battery
remaining amount display section 222 is connected to the battery 507 via a remaining amount
display switch 223.

{0078}

Ditferent threshold values are set for the first comparator 222 d, the second comparator 222 e,
and the third comparator 222 {, respectively, and the remaining amount of the battery 507 is
compared with the threshold value. Then, when the remaining amount of the battery 507 is

equal to or more than the threshold value, a predetermined signal is transmitted so that the
corresponding remaining amount indication LED is turned on. In the present embodiment, the
threshold value of the first comparator 222 d is set to the largest value, the threshold value of

the second comparator 222 e is subsequently set to a value smaller than the threshold valtue of

the first comparator 222 d, and the third The threshold value of the comparator 222 fis set to

the smallest value.

10079]

For example, when the remaining amount of the battery 507 is equal to or higher than the
threshold value of the third comparator 222 { but is equal to or lower than the threshold value of
the second comparator 222 e and the first comparator 222 d, only the third remaining amount
display LED 222 c is lit . If the remaining amount of the battery 507 is greater than or equal to

the threshold values of all of the first comparator 222 d, the second comparator 222 e, and the
third comparator 222 {, the first remaining amount display LED 222 a, the second remaining
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amount display LED 222 b, All of the LEDs 222 ¢ are turned on.

[0080]

The battery remaining amount display section 222 is connected to the battery 507 via the
remaining amount display switch 223 as described above. As described above, the remaining
amount display switch 223 is provided on the bottom surface of the cradle main body 200 of the
cradle 100, and is turned on when the user presses it to connect the battery 507 and the
remaining amount display LED. As a result, the comparison by the comparator and the lighting of
the battery remaining amount display section 222 are performed only when the remaining
amount display switch 223 is pressed.

10081}
The power supply terminal 211 is for supplying a charging current to the headset 1 by coming
into contact with the power receiving terminal 34 of the headset 1.

[0082]

The charging path switching unit 509 is configured as a switch circuit including two switches, a
first changeover switch 509 a and a second changeover switch 5308 b.

One end of the first changeover switch 509 a is connected to the USB terminal 221, and the
other end is connected to the charge on / off changeover section 51 0. Further, one end of the
second changeover switch 509 b is connected to the battery 507, and the other end is connected
to the charge on / off changeover section 51 0. Furthermore, the charging path switching unit
509 is connected to the control unit 501 via the parallel 1 / O interface 505, and switching is
performed between the first changeover switch 509 a and the second changeover switch 509 b
under the control of the control unit 501.

[0083]

The charging path switching unit 509 switches charging of the headset 1 via the power supply
terminal 211 with charging current supplied from the USB terminal 221 or by charging current
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from the battery 507. The first changeover switch 509 a corresponds o charging by the external
power source connected by the USB terminal 221 and the second changeover switch 509 b
corresponds to charging by the battery 507.

10084}

Note that the charging performed by the external power supply via the USB terminal 221 is the
first charging means in the claims and the charging performed using the battery 507 provided in
the cradle 100 is the charging 2 of the present invention.

10085]

In the present embodiment, when recognizing that the USB terminal 221 is connected to the
external power supply via the USB interface 506, the control unit 501 turns on the first
changeover switch 509 a and the second changeover switch 509 b Is turned off.

As a result, the battery 507 of the headset 1 is charged by the charging current supplied from
the USB terminal 221. On the other hand, when recognizing that the USB terminal 221 is not
connected to the external power supply, since the headset 1 is charged by the battery 507 of the
cradle 100, the first changeover switch 509 a is turned off and the second changeover swiich
509 b is turned on Control is performed.

10086]

When the battery 307 is being charged by the external power supply via the USB terminal 221,
the control unit 501 switches the first changeover switch 508 a and the second changeover
switch 509 b together so as not to charge the headset 1 And turns it off. However, the operation
of the charging path switching unit 509 is not limited to such an example. For example, when the
battery 507 is being charged by the external power supply via the USB terminal 221, the headset
I may be charged at the same time by turning on the first changeover switch 509 a.

10087]

The charge on / off switching unit 510 is configured as a switch circuit including two switches, a
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first on / off switch 510 a and a second on / off switch 510 b. One end of the {irst on / off switch
510 a is connected to the other end of the first changeover switch 509 a of the charge path
switching section 509, and the other end of the first on / off switch 510 a is connected to the
power supply terminal 21 1. One end of the second on / off switch 510 b is connected to the
other end of the second changeover switch 509 b of the charge path switching section 509, and
the other end of the second on / off switch 510 b is connected to the DC / DC converter 511.

10088]

The charge on / off switching unit 510 is further connected to the unit detection switch 212, As
described above, the unit detection switch 21 2 is a protrusion switch provided on the bottom
surface of the L-side housing storage portion 21 0 a of the cradle 100. The first on / off switch
510a and the second on / off switch 51 0b of the charging on / off switching unit 51 0 are both
normally in an off state. When the headset 1 is housed in the cradle 100 and the unit detection
switch 212 is turned on, in conjunction therewith And is configured to be turned on. When the
head set 1 is detached from the cradle 100 and the unit detection switch 21 2 is turned off, the
first switch and the second switch are turned off in conjunction with the removal. As a result,
when the headset 1 is stored in the cradle 100, the headset | is automatically charged.

10089]

The BC / DC converter 511 is a step-up circuit, one end of which is connected to the other end of
the second on / off switch 51 0 b of the charge on / off switching section 510, and the other end
is connected to the power supply terminal 21 1. In order to allow the battery 507 of the headset

1 to be charged with electric power supplied from the battery 507, the voltage is boosted to a
specified voltage by the DC / DC converter 51 1. The power boosted to the specified voltage by
the DC / DC converter 511 is sent to the battery 507 of the headset 1 via the power supply
terminal 211. In this manner, charging of the headset | using the battery 507 of the cradle 100
is performed.

10090}

[1 3. Storing the headset with the cradle] The cradle 100 is constituted as described above.
Next, a case where the headset 1 is housed in the cradle 100 will be described with reference to
FIG. 11. When storing the headset 1 in the cradle 100, one of the L channel unit 3 or the R
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channel unit 4 constituting the head set 1 is first fitted into the unit housing section 21 0 and
stored. In FIG. 11, first, the L channel unit 3 is housed in the unit housing section 21 0. However,
it is also possible to store the R channel unit 4 first. When the L channel unit 3 is fitted in the
unit housing part 210, the locking projection 21 3 enters the L side locking hole 35. This
prevents the L channel unit 3 from accidentally coming off the unit storage section 21 0.

{0091}

In the present embodiment, since the unit detection switch 21 2 is provided on the bottom
surface of the L-side housing storage portion 210 a, when the L-channel unit 3 is fitted, the unit
detection switch 21 2 is turned on. As a result, the charge on / off switching section 510 is turned
on, and charging of the secondary battery 61 of the headset 1 is started.

10092]

In the present technology, the L channel unit 3 is housed in the unit housing section 21 0 such
that the charge state display LED 33 provided in the L side housing 31 is exposed to the upper
surface side. As a result, the user can visually recognize the charge state display LED 33 of the
headset 1 and the charge state display LED 21 4 provided in the cradle main body 200 at the
same time. Therefore, the user can easily grasp the state of charging, such as which of the
headset 1 and the cradle 100 is being charged.

{0093}

Next, the cord 2 is wound around the cord winding portion 231 formed over the entire
circumference of the side surface of the cradle main body 200. In FIG. 11, the cord 2 is wrapped
around the cord winding portion 231 in a counterclockwise direction. Since it is unnecessary to
change the cradle 100 when winding the cord 2 on the cord winding portion 231, it is possible
to easily wind the cord 2. Since the cord winding portion 231 is a groove formed in a curved
surface shape, the cord 2 is caught on the edge of the groove once wound, so that the cord 2 will
not accidentally come off the cradle 100.

10094]
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Then, after winding the cord 2 arcund the cord winding portion 231, the R channel unit 4 is
fitted into the unit housing portion 21 0 and accommodated therein. Similarly to the L channel
unit 3, when the R channel unit 4 is also fitted into the unit housing section 21 0, the locking
projection enters the R side latching hole 47. This prevents the R channel unit 4 from being
inadvertently removed from the unit housing section 210.

[0095]

The length of the cord 2 is set to be the same as the length of the entire circumference of the
cord winding portion 231 so as to prevent slack when the L channel unit 3 and the R channel
unit 4 are stored and the cord 2 is wrapped around the cord winding portion 231 As shown in
FIG. As a result, the code 2 does not slack out of the cradle 100, and the code Z does not become
an obstacle.

10096}

Further, in the present technology, when the cord 2 is wrapped around the cord winding portion
231, the controller 5 of the head set 1 is configured to be accommodated in the controller
accommodating portion 232 located near the hinge 400. Thereby, when the lid 300 is closed
after accornmodating the headset 1, the controller 5 is covered by the lid 300. As a result, it is
possible to prevent dust and dirt from adhering to the controller 5, damage of the controller 5
due to shock, and the like.

{0097}

FIG. 12 is a view showing a state in which the headset 1 is accommodated in the cradle 100. FIG.
1 2A shows a state in which the lid 300 functions as a stand. The hinge 400 and the tip end 301
of the lid 300 are in contact with a placement surface such as a desk, and the lid 300 supports
the cradle main body 200 in a standing state. As a result, the user can stand the cradle 100 at a
desired place.

{0098]
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FIG. 12B shows a state in which the lid 300 is closed. As shown in FIG. 1 2B, when the lid 300 is
closed, the L channel unit 3 and the R channel unit 4 stored in the unit housing section 210 are
covered by the lid 300. Thereby, it is possible to prevent dust and dirt from adhering to the L
channel unit 3 and the R channel unit 4. Furthermore, it is also possible to prevent the L channel
unit 3 and the R channel unit 4 from being damaged.

[0099]

Furthermore, in a state in which the lid 300 is closed, the controller 5 of the headset 1 is also
covered by the lid 300. Therefore, it is possible to prevent dust and dirt from adhering to the
controller 5, and to prevent breakage of the controller 5. Further, the button of the controller 5 is
not erroneously pressed down. Therefore, the user can store the headset 1 in the cradle 100 and
put it in a bag or the like and carry it easily. Generally, if Headset 1 is placed in a bag or pocket
as it is, Code 2 will become entangled. However, in the present technology, since the cord 2 is
stored by being wrapped arcund the cord winding portion 231, the cord 2 will not be entangled
even if it is put in a bag or the like. Therefore, by accommodating the headset 1 in the cradle
100, the headset 1 is not damaged or the cord 2 is entangled, so that the headset 1 can be easily
carried in a safe manner in a bag or the like.

101 00}

In the present technology, since the secondary battery 61 of the headset 1 can be charged with
the electric power from the battery 507 of the cradle 100, the headset 1 can be charged without
being connected to an AC adapter or a personal computer . Therefore, it is possible to charge the
headset 1 even on the go. Furthermore, since the headset 1 is charged during carrying, it is
possible to avoid situations where the remaining capacity of the battery is insufficient and the
headset 1 can not be used.

0101}

A planar secondary battery 61 housed in the housing of the headset 1 and having a substantially
circular shape in plan view has a thickness direction substantially perpendicular to the direction
in which the L-side earpiece 32 is connected to the first L-side housing portion 31 a And is
housed in the first L side housing 31 a. That is, the secondary battery 61 is housed so that the

06-10-2308 28 PINN-2007



thickness direction is substantially perpendicular to the insertion direction into the ear. The first
L-side housing portion 31 a is formed in a flat shape having a substantially circular shape in plan
view so as to correspond to the secondary battery 61. As a result, when the L-side earpiece 32 is
inserted into the ear, a part of the circular arc of the first L-side housing portion 31 a faces in the
ear direction. As a result, the stability of the L channel unit 3 is increased, and a comfortable
wearing feeling can be obtained. Since the R channel unit 4 is also formed in the same shape as
the L channel unit 3, the same effect can be obtained.

101 02]

Further, the thickness direction of the secondary battery 61 is not substantially parallel to the
direction in which the L-side earpiece 32 is connected to the first L-side housing portion 31 a but
is stored in the first L-side housing portion 31 a so as to be substantially vertical Has been done.
As a result, the first L side housing part 31 a can be formed thinner than the L side earpiece 32
(the side face of the L side housing 31 does not protrude from the width of the L side earpiece
32). Therefore, it is possible to make the depth of the unit housing portion 21 0 shallow and
contribute to the thinning of the cradle 1 00.

10103}

< 2. 2.Second embodiment> [2-1. Configuration of Headset] Next, a second embodiment of the
present technology will be described. FIG. 13 is a diagram showing an external configuration of a
headset 1000 housed in a cradle 2000 according to the second embodiment. As in the first
embodiment, the headset 1 000 is assumed to be a device capable of sending and receiving data
by the Bluetooth short-range wireless communication. Further, it is assumed that the headset
1000 is connected to a portable terminal having a music reproduction function and a telephone
function by using the Bluetooth method. In that case, the mobile terminal functions as a master
of Bluetooth, and the headset 1 000 functions as a slave.

101 04]

The headset 1000 is stored in the cradle 2000 when not using or charging. The headset 1000
includes a cord 1100, an R side hanger 1 200, an R channel unit 1 300, an L side hanger 1400, an
L channel unit 1500, and a controlier 1600,
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10105}

The cord 1100 internally contains an L-channel conductor, an R-channel conductor, a power
supply line {none of which are shown). ) And the like are inserted for transmitting audio signals
and supplying electric power. An R side hanger 1200 is provided at one end of the cord 1100
and an L side hanger 1 400 is provided at the other end of the cord 1100. The R-side hanger
1200 and the L-side hanger 1 400 support the headset 1000 in a stable state when the user is
caught by the ear when the user wears the headset 1000. The R-side hanger 1200 and the L-side
hanger 1 400 have some degree of flexibility so that the shape can be adjusted according to the
shape of the ear, and, for example, rubber or the like is used to provide a certain degree of
rigidity for supporting the headset 1000 .

101 06}

An R channel unit 1300 is connected to the tip of the R side hanger 1 200. Likewise, an L channel
unit 1 500 is connected to the tip of the L side hanger 1 400. Similarly to the cord 1100, L-
channel conductors, R channel conductors, power supply lines, etc. are inserted in the R-side
hanger 1 200 and the L-side hanger 1400. This enables transmission and power supply of the
audio signal via the code 1100 and the R side hanger 1 200 and the L side hanger 1400, Further,
the code 1100 is provided with a controller 1 600. The controller 1 600 is an input means for
performing various operations on the portable terminal to which the headset 1000 is connected.

10107]

FIG:. 14 is a diagram showing the configuration of the R channel unit 1300. FIG. 14A is an
external perspective view of the R channel unit 1 300, and FIGS. 14B to 14 G are six views. 1 4B,
14C, 14D and 146G are side views, FIG. 1 4E is a top view, and FIG. 1 4F is a bottom view. The R
channel unit 1 300 includes an R side housing 1 310, an R side driver storage section 1320, a
sound conduit and an R side earpiece 1 330.

101 08]

The R-side housing 1 310 is formed in a substantially rectangular parallelepiped shape. The R
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side housing 1310 is for housing a head set operation circuit, a module for Bluetooth
communication, and the like. The configuration inside the R side housing 1 310 will be described

later,

101 09]

The R side driver housing portion 1 320 is provided so as to protrude in the lateral direction from
one end side of the R side housing 1 310, As a result. the R channel unit 1 300 has a substantially
L shape. A driver unit {(not shown) for outputting voice is provided in the R side driver storage
unit 1320, ) Is stored in the memory. Also, a sound conduit is led to the outside from the tip of
the driver housing portion. Inside the sound conduit, an R channel speaker (not shown in FIG. } Is
provided. Similarly to the first embodiment, the R-side earpiece 1 330 is formed in a tubular
shape having a hole 1331 at substantially the center, and is formed so as to be narrowed toward
the hole portion 1331 toward the distal end. An K-side earpiece 1 330 is attached by inserting a
sound conduit info the hole portion 1331,

10110]

As shown in FIG. 1 4B, a power receiving terminal 1 311 is provided on a side surface of the R
side housing 1 31 0. The power receiving terminal 1 311 supplies charging current to the
secondary battery 61 included in the headset 1000 by being in contact with a power supply
terminal 3300 included in a cradle 2000 described later.

{0111}

Further, as shown in FIG. 148, a small diamecter hole is formed in the side surface of the R side
housing 1310, and a reset key 131 2 is provided in the hole. This reset key 131 2 is a button that
can be pushed by inserting, for example, a pointed fine wire in the hole, for forcibly turning off
the power supply of the headset 1 000. Even during any operation, when the reset key 1312 is
pressed, the power supply of the headset 1 000 is turned off.

10112]
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Further, as shown in FIG. 14C, a status display LED 131 3 is provided on the side surface of the R
side housing 1310. The status display LED 131 3 is a notification means for indicating to the user
whether or not the secondary battery 61 is being charged by turning on or blinking. In addition,
when the battery is fully charged, it is turned off to notify the user that the charging is
completed. Further, by turning on or blinking, the status display LED 1 31 3 may indicate that the
power of the headset 1000 is on and that the headset 1000 is in the operating state.

10113]

Further, as shown in FIG. 1 4F, a function key 1314 is provided on the bottom surface of the R
side housing 131 0. The function key 131 4 is an input means used for inputting, for example, a
pairing execution instruction for BlueTooth communication, switching on / off of the power
supply of the headset 1000, receiving instruction or the like.

[0114]

For example, the function key 1314 can issue a different type of operation instruction depending
on the pressed time. For example, when the function key 1314 is kept pressed for several
seconds {for example, 2 seconds) while the headset 1000 is powered off, the headset 1000 is
powered on. Also, when the power of the headset 1000 is off, pressing the function key 1314 for
a longer number of seconds {(for example, 7 seconds) than the power on input enters the pairing
mode. Further, when the mobile terminal connected to the headset 1000 is receiving an
incoming call, the user can receive a telephone by pressing the function key 1 31 4 for a short
time.

0115]

In this way, when an input is made to the function key 131 4, a control signal different according
to the pressed time or the like is transmitted to the control unit in the headset 1000 and
controlled by a control unit provided in the headset 1 000 Control of the headset 1 000 according
to the signal is performed. However, the operation method of the above-described function key
1314 is merely an example, and it is not limited thereto. Different types of inputs may be made
depending on not only the pressed time but also the pressed number of times. In addition, a
plurality of function keys may be provided in the R side housing 1 31 0 instead of just one.
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[0116]

Further, as shown in FIG. 1 4G, the R side housing 1 31 0 is provided with a talking microphone
1315, As a result, the user can make a call using a so-called hands-free function.

10117]

Like the above-described R channel unit 1 300, the L channel unit 1 500 includes an L side
housing, an L side driver storage section, and an L side earpiece. However, the power receiving
terminal 1311, the reset key 131 2, the status display LED 131 3, and the microphone 1315 are
not provided in the L channcl unit 1 300.

[0118]

A rectangular parallelepiped secondary battery 61 is accommodated in the L-side housing 1 51 0.
As the secondary battery 61, for example, a lithium ion secondary battery 61 is used. By using
the rectangular parallelepiped secondary battery 61 and forming the L side housing 1510 ina
rectangular shape, the width of the housing can be made smaller than in the case of using a
round battery.

10119]

Inside the L-side housing 1510, a charging IC 62 (not shown in FIG. 14} for controlling charging
of the secondary battery 61 is provided. ) Is provided. Details of the structure inside the L side
housing including them will be described later.

101 20]

Note that the power receiving terminal 1311, the reset key 131 2, the status display LED 131 3,
and the microphone 1 315 are not necessarily provided in the R side housing 131 0. Also, the
secondary battery 61 does not necessarily need to be built in the L-side housing 151 0. All of the
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power reception terminal 1311, the reset key 1312, the charge state display LED 1313, the
function key 131 4, and the microphone 1315 may be provided in the L side housing 1 510 and
the secondary battery 61 may be built in the R side housing 1 31 0. In addition, the secondary
battery 61 may be built in the L-side housing 1 510 and the power receiving terminal 1311 and
the status display LED 131 3 may be provided in the L-side housing 151 0.

10121}

The controller 1600 is an input means for performing varicus operation inputs to the portable
terminal to which the headset 1000 is connected. For example, the controller 1 600 includes a
volume up key 51, a volume down key 52, a PLAY / PAUSE key 53, a FF (Fast Forward) key 54, a
REW (Rewind) key 55, and the like similar to those of the first embodiment.

10122]

FIG. 15 is a diagram showing a procedure for attaching a headset. In FIG. 15, the R channel side
is shown. It should be noted that the installation on the L channel side may be performed in the
same manner. When attaching the headset 1 000 according to the second embodiment, as shown
in FIG. 154, while inserting the R-side hanger 1 200 behind the ear, the L-side earpiece 1330 is
inserted into the ear. 1 5B, the R-side hanger 1200 follows the shape of the ear, and furthermore,
the base of the ear is sandwiched between the R-side hanger 1 200 and the R-side housing 131 0.
As shown in FIG. 1 5B, when the R-side earpiece 1 330 is inserted into the ear, The position of the
R side housing 131 0, the position, orientation and shape of the R side hanger 1 200 are adjusted.
As a vesult, as shown in FIG. 1 5C, the headset 1 000 can be mounted with the R-side hanger 1 200
caught by the ear and in a stable state.

101 23]

FIG. 16 is a block configuration diagram of a headset 1 000 including an L channel unit 1500, an
R channel unit 1 300, and a controller 1600. The block configuration of the headset 1 000 differs
from that of the first embodiment in that the charge state display LED 131 3 and the power
reception terminal 1 311 are provided in the R channel unit 1 300 and the function key 1314 is
provided. Since other configurations are the same as those of the first embodiment, the same
reference numerals as those in the first embodiment are attached and explanations thereof are
omitted.
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101 24]

The power receiving terminal 1311 is connected to the charging IC 62 via a power supply wire
inserted through the cord 1100 and is brought into contact with the power supply terminal 3300
provided in the cradle 2000 so that the current . The status display LED 1 31 3 is connected to the
charging IC 62 via a control line through which the code 1100 is inserted. By turning on or
blinking under the control of the charging IC 62, it is determined whether the secondary battery
61 is being charged or not Notify the user. The charging IC 62 monitors the amount of charge of
the secondary battery 61, and performs control so that the status display LED 131 3 is turned off
when the secondary battery 61 is fully charged. In this way, it is possible to notify the user that
the charging is completed.

101 25]

The function key 131 4 is connecied to the parallel I/ O interface 76. A control signal from the
function key 131 4 corresponding to various input operations is transmitted to the control unit
71 via the parallel 1 / O interface 76 and the bus 72.

101 26]

[2 2. Configuration of cradle] Next, the configuration of the cradle 2000 accommodating
the headset 1000 will be described. FIG. 1 7A is an external perspective view showing a state in
which the lid 4000 of the cradle 2000 is opened. 1 7B is an external perspective view showing a
state in which the lid 4000 of the cradle 2000 is closed. 1 8A is a plan view showing the upper
surface side of the cradie 2000 with the lid 4000 open, and FIG. 1 88 is a plan view showing the
bottom side of the cradle 2000. FIG.

10127}
The cradle 2000 is composed of a cradle main body 3000 and a lid 4000, and a lid 4000 is
connected to the cradle main body 3000 so as to be opened and closed by a hinge.

101 28]
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The cradle main body 3000 plays a role of housing the head set 1000.

The cradle main body 3000 is configured to have a substantially circular shape in a plan view
and further has a certain thickness so as to be able to house the head set 1 000. The cradle main
body 3000 is made of a synthetic resin such as plastic, for example.

10129]

On the upper surface of the cradle main body 3000, a groove-like R channel unit housing portion
3100 for housing the R channel unit 1 300 of the head set 1000 and a groove like L channel unit
for housing the L channel unit 1 500 of the head set 1000 A storage portion 3200 is formed.

101 30]

The R channel unit housing section 31 00 includes an R side housing housing section 3110 for
housing the R side housing 1 310 of the R channel unit 1 300 of the headset 1000 and an R side
earpiece housing section 31 6 for housing the R side earpiece 1330 constituting the R channel
unit 1 300 31 20 in a substantially L-shape in plan view.

The R channel unit housing portion 31 00 is formed as a groove having a shape corresponding to
the shape of the R channel unit 1 300 so that the R channel unit 1 300 of the head set 1 000 fits.
The R-side earpiece housing portion 31 20 is formed in a groove shape having a substantially
semicircular shape in cross section so that the R-side earpiece 1330 fits. In addition, an
approximately semicircular R side concave portion 31 30 which can insert a finger is formed so
that the user can grasp the R channel unit 1 300 when taking out the R channel unit 1 300 from
the cradle 2000.

(0131}

The L channel unit housing section 3200 also has the same shape as the R channel unit housing
section 3100 and includes an L housing housing section 321 0 for housing the L channel unit
1500 of the head set 1000 and an L housing housing section 321 0 for housing the earpieces
constituting the L channel unit 1 500 From the side earpiece housing portion 3220 in a
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substantially L shape in plan view. The L-side housing accommodating portion 3210 is formed as
a groove having a shape corresponding to the shape of the L-side housing 151 0 so that the L-
side housing 1 51 0 of the L-channel unit 1 500 fits. The L-side earpiece housing portion 3220 is
formed in a groove shape having a substantially semicircular shape in cross section so that the L-
side earpiece 1530 fits. In addition, a substantially semicircular L side recessed portion 3230 is
formed to allow fingers to hold the L channel unit 1 500 so that the user can grasp the L channel
unit 1 500 from the cradle 2000.

101 32]

The R channel unit housing section 31 00 and the L channel unit housing section 3200 are
formed symmetrically in the cradle main body 3000. The R channel unit housing section 3100 is
formed such that the R side housing housing section 3110 is located inside the upper surface of
the cradle main body 3000 and the R side earpiece housing section 31 20 faces cutward.
Similarly, the L-channel unit housing section 3200 is formed such that the L-side housing storage
section 321 0 is located inside the upper surface of the cradie main body 3000 and the L-side
earpiece storage section 3220 faces outward.

101 33]

Therefore, in the headset 1000, the R-side housing 131 0 and the L-side housing 1 510 come
close to each other, and the R-side earpiece 1 330 and the L-side carpiece 1530 are housed in a
state facing outward. As a result, the R-side hanger 1200 connected to the R-side housing 1310
and the L-side hanger 1 400 connected (o the L-side housing 151 0 come close to each other, and
one end side of the cord 1100 to which the R-side hanger 1200 is connected and the L side The
other end side of the cord 1100 to which the hanger 1400 is connected also comes close. As a
result, it is possible to compactly code the code 1100, and it is easy to group the code 1100.

101 34]

As shown in FIG. 184, a power supply terminal 3300 is provided on the side surface of the R-side
housing storage portion 311 0. The power supply terminal 3300 is provided at a position
corresponding to the power reception terminal 1311 in a state where the R side housing 1310 is
housed in the R side housing storage portion 31 10. By accommodating the R side housing 1310
in the R side housing accommodating portion 3110, the power receiving terminal 1311 and the
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power supply terminal 3300 are brought into contact with each other, and the charging current
is supplied to the head set 1000.

101 35]

A charge status display LED 3400 is provided between the upper surface of the cradle main body
3000, the R channel unit storage section 31 00 and the L channel unit storage section 3200. The
charge state display LED 3400 is turned on or blinked to indicate whether or not the battery
provided in the cradle 2000 is in a charged state.

10136}

Further, on the upper surface of the cradle main body 3000, a lid detection switch 3500 is
provided. The lid detection switch 3500 can detect that the lid 4000 is closed, for example, by
being pushed down by a protrusion provided on the lid 4000. However, the detection method is
not limited to this, and any method may be used as long as it can be detected that the lid 4000 is
closed. The lid detection switch 3500 is connected to a charge on / off switching section 510
provided inside the cradle 2000, and functions as a charge changeover switch for operating the
charge on / off switching section 51 0. The lid detection switch 3500 has the same function as
the unit detection switch 21 2 in the first embodiment.

10137]

As shown in FIG. 1 8B, a USB terminal 3600 is provided on the bottom surface of the cradle main
body 3000. The USB terminal 3600 connects the cradle 2000 to an outlet for supplying
commercial power or an external power source such as a personal computer in order to charge a
battery provided inside the cradle 2000,

10138}

A battery remaining amount indicator LED 3700 is provided on the bottom surface of the cradle
main body 3000. The battery remaining amount display LED 3700 indicates the remaining
amount of the battery provided in the cradle 2000 to the user based on the number of blinks. For
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example, it is conceivable to indicate the remaining amount of the battery to the user by turning
on and blinking as follows. When the battery is fully charged, it lights continuously for several
seconds as "usable (charging unnecessary)". When there is sufficient remaining battery power, it
flashes at predetermined intervals (for example, one second) as "usable”. Further, when the
remaining amount of the battery is small, it blinks at intervals {for example, every 0.5 seconds)
shorter than "usable” as "charge necessary”. Furthermore, it does not light up when there is no

remaining battery.

101 39]

Further, on the bottom surface of the cradle main body 3000, a remaining amount display switch
3800 is provided. The remaining amount display switch 3800 is a switch for turning on the
battery remaining amount display LED 3700. In the present embodiment, the batiery remaining
amount indicator LED 3700 is not normally turned on, and is configured to light up only when an
input is made to the remaining amount display switch 3800. It is possible to suppress
consumption of the battery by turning on only when the user wishes to confirm the remaining
amount of the battery without always lighting the battery remaining amount display LED 3700. it
should be noted that the battery remaining amount LED 3700 is preferably turned off
automatically after a predetermined time {for example, 4 to 5 seconds} has elapsed since it was
input to the remaining amount display switch 3800 and turned on or flashed.

10140}

Like the cradle main body 3000, the lid 4000 is formed in a plate shape having a substantially
circular shape in plan view. The lid 4000 covers the upper surface of the cradle main body 3000
in a closed state, and is rotatably connected to the cradle main body 3000 via a hinge. The lid
4000 and the cradle main body 3000 may be easily opened and closed while the lid 4000 is kept
inn a closed state, for example, by claws engaging with each other, velcro tape {registered
trademark}, or the like.

10141}

FIG. 19 is a block diagram showing the configuration of the cradle 2000. The cradle 2000
includes a control unit 501, a bus 50Z, a RAM 503, a ROM 504, a USB terminal 3600, and a USB
interface 506. Further, it includes a parallel I / O interface 505, a battery 507, a charging IC 508,
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a charging state display LED 3400, a battery remaining amount display LED 3700, and a
remaining amount display switch 3800. Furthermore, it includes a charging path switching unit
509, a charge on / off switching unit 51 0, a lid detection switch 3500, a DC / DC converter 511,
and a power supply terminal 3300. In the block configuration of the cradle 2000 according o
the second embodiment, the parts other than the battery remaining amount display LED 3700
and the ld detection switch 3500 are the same as those in the first embodiment, so the

description thereof will be omitted.

101 42]

The lid detection switch 3500 has the same function as the unit detection switch 21 2 in the first
embodiment. The charge on / off switching unit 510 is connected to a lid detection switch 3500.
The first on / off switch 510a and the second on / off switch 510b of the charging on / off
switching section 51 0 are both normally off. When the lid detecting switch 3500 detects that the
lid 4000 of the cradle 2000 is closed, in conjunction therewith And is configured to be turned on.
When the cover 4000 is opened and turned off, the first switch and the second switch are turned
off in conjunction with the opening. As a result, the headset 1 000 is stored in the cradle 2000,
and when the lid 4000 is closed, the headset 1000 is charged.

10143}

The battery remaining amount indicator LED 3700 is connected to the charging IC 62 via the
remaining amount display switch 3800, and only when the remaining amount display switch
3800 is turned on under the control of the charging IC 62, the battery indicator 1 do.

(01 44]

Storing the headset with the cradle] The cradle 2000 is constituted as described above. Next, a
state where the headset 1000 is stored in the cradle 2000 will be described with reference to
FIG. 20, FIG. 20 is a perspective view showing a state in which the headset 1000 is housed in the
cradle 2000.

101 45]
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As shown in FIG. 20, the L channel unit 1 500 is fitted into the L channel unit housing section
3200 and the R channel unit 1 300 is fitted in the R channel unit housing section 31 00, whereby
the head set 1000 is stored.

101 46]

In the present embodiment, the R channel unit 1 300 is housed in the unit housing section 210 so
that the status display LED 131 3 provided on the R side housing 1 31 0 is exposed to the upper
surface side.

Thus, the user can visually recognize the status display LED 131 3 of the head set 1000 and the
charge state display LED 3400 provided in the cradle main body 3000 at the same time.
Therefore, the user can easily grasp the state of charging, such as which one of headset 1000
and cradle 2000 is being charged.

10147]

Also, when the R channel unit 1 300 is stored in the R channel unit housing section 3100, the
function key 131 4 provided on the bottom face of the R side housing 1 310 faces the side face of
the groove shaped R channel unit housing section 31 00 It is not exposed on the upper surface of
the cradle main body 3000. Thus, it is possible to prevent the headset 1 000 from malfunctioning
by mistakenly depressing the function key 131 4 in a state of being housed in the cradle 2000.

101 48]

FIG. 21 shows a state in which the headset 1 000 is housed in the cradle 2000 and the lid 4000
of the cradle 2000 is closed. As shown in FIG. 21, in a state in which the lid 4000 is closed, the R
channel unit 1 300 and the L channel unit 1 500 housed in the cradle main body 3000 are
covered by the lid 4000. As a result, it is possible to prevent dust and dirt from adhering to the R
channel unit 1 300 and the L channel unit 1500. Further, it is also possible to prevent the R
channel unit 1 300 and the L channel unit 1500 from being damaged.

101 49]
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In the present embodiment, since the Hd detection switch 350021 2 is provided in the cradle
main body 3000, when the lid 4000 is closed, the lid detection switch 350021 2 is turned on. As
a result, the charge on / off switching section 51 0 is turned on, and charging of the secondary
battery 61 of the headset 1000 is started.

101 50]

In the present technology, since the secondary batfery 61 of the headset 1000 can be charged
with power from the battery of the cradle 2000, the headset 1 000 can be charged without
connecting to the AC adapter or the personal computer. Therefore, it is possible to charge the
headset 1000 even on the go. Furthermore, since the headset 1000 is charged during carrying, it
is possible to avoid situations where the remaining capacity of the battery is insufficient and the
headset 1000 can not be used. < 3. Modifications> Although one embodiment of the present
technology has been specifically described above, the present technology is not limited to the
above-described embodiments, and various meodifications based on the technical idea of the
present technology are possible is there. For example, in the above-described embodiment, the
case where the headset 1 is housed in the cradle 100 has been described as an example, but it is
not limited to the headset 1, and only the sound output function is provided, and the microphone
80 is not provided Headphones may be stored.

10151}

In the above-described embodiment, the headset 1 is described as a Bluetooth device having a
battery, but the headset 1 is not limited to a Bluetooth device, and any device may be used as
long as it is driven by a battery. For example, wireless headphones employing a communication
method other than Bluetooth, noise canceling headphones, and the like are cited.

101 52]

Further, the present technology can take the following configuration.

10153}

{1} A headphone including a cord, a pair of headphone units provided at both ends of the cord,
and a secondary battery accommodated in the headphone unit, the cradle main body and the
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cradle main body A cord wound portion provided on the cradle main body and around which the
cord is wound; a charging means provided in the cradle main body for charging the secondary
battery; And a cradle.

101 54]
(2} The cradle according to (1), wherein the cord winding portion is a groove provided on the
entire circumference of the side surface of the cradle main body.

101 55]

(3) The headphone unit housing portion is a recessed portion provided on the upper surface of
the cradle main body and engaged with the headphone unit, and is connected to the cradle main
body so as to be openable and closable, and in the closed state, the headphone unit The cradle
according to (1) or (2} above, further comprising a lid for covering the storage portion.

101 56]

{(4) The headphone may further include a controller provided integrally with the cord, wherein
the cradle main body further includes a controller storage portion for accommodating the
controller in a state where the cord is wound around the cord winding portion, The cradie
according to any one of (3) to (3), wherein the ld covers the headphone unit housing portion in a
closed state and covers the controller housing portion.

101 57]
{5) The cradle according to (3) or {4}, wherein the lid supports the cradle main body in an upright
state in an opened state.

(01 58]

(6) The headphone unit according to any one of the above (1} to {8}, further comprising a storage
detection unit that detects that the headphone unit is housed in the headphone unit storage unit,
wherein the charging unit detects that the headphone unit is housed in the headphone unit
storage unit {1} to (5), wherein the charging of the secondary battery is performed when it is
detected that the secondary battery is charged.

101 59]

(7} The charging means may include first charging means for charging the secondary battery
with an external power supply and second charging means for charging the secondary battery
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with a battery provided in the cradle main body The cradle according to any one of {1} to (6)
above.

101 60]

(8) The cradle according to (7), wherein the battery can be charged by the first charging means.

(0161}

(9} The headphone unit may include a flat-shaped housing having a substantially circular shape
inn a plan view and an earpiece provided in the housing, wherein the secondary battery is formed
in a flat shape having a substantially circular shape in plan view, Wherein the headphone unit is
housed in a housing of at least one of the pair of headphone units such that a thickness direction
thereof is substantially perpendicular to a direction in which the earpiece is provided in the
housing, (1} to {8), wherein the headphone unit is formed to have a depth corresponding to a
thickness of the headphone unit.

10162}

1 ... Headset 2 ... Code 3 ... L channel unit 4 ... R channel unit 5 ... controller 31 ... L side housing
32 ... L side earpiece 41 .. R side housing 42 ... R side earpiece 61 ... secondary battery 100 ..
cradle 200 .. cradle main body 210 .. unit housing part 21 2 .. unit detection switch 232
controller housing 232 cord winding portion 300 lid 507 battery
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