Office de la Propriete Canadian CA 2616664 A1 2008/0/7/03

Intellectuelle Intellectual Property
du Canada Office (21) 2 61 6 664
Un organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
13) A1
(22) Date de dépét/Filing Date: 2007/12/31 (51) CLInt./Int.Cl. HO4R 5/00 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2008/07/03 HO4k 5/033(2000.01), A04k 25/00(2006.01)
(30) Priorité/Priority: 2007/01/03 (US11/619,541) (71) Demandeur/Applicant:

STARKEY LABORATORIES, INC., US

(72) Inventeur/Inventor:
SOLUM, JEFFREY PAUL, US

(74) Agent: SIM & MCBURNEY

(54) Titre : SYSTEME SANS FIL POUR APPAREILS AUDITIFS DE COMMUNICATION FOURNISSANT DES MODES DE
RECEPTION STEREOPHONIQUE SANS FIL

54) Title: WIRELESS SYSTEM FOR HEARING COMMUNICATION DEVICES PROVIDING WIRELESS STEREO
RECEPTION MODES

WIRELESS
CONNECTION /~10% 109

104 {08

(57) Abréegée/Abstract:

The present subject matter relates to the wireless stereo reception of first and second audio information by wireless hearing
communication devices. One type of device which may employ the present subject matter Is a hearing assistance device, such as a
hearing aid. Various forms and protocols of signal transmission are employed In varying embodiments. The present subject matter
Includes varlous communication modes such as eavesdropping modes and relaying modes..

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02616664 2007-12-31

WIRELESS SYSTEM FOR HEARING COMMUNICATION DEVICES
PROVIDING WIRELESS STEREO RECEPTION MODES

- ABSTRACT
The present subject matter relates to the wireless stereo reception of first and
second audio information by wireless hearing communication devices. One type of
device which may employ the present subject matter is a hearing assistance device,
such as a hearing aid. Various forms and protocols of signal transmission are
employed in varying embodiments. The present subject matter includes various

communication modes such as eavesdropping modes and relaying modes..
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WIRELESS SYSTEM FOR HEARING COMMUNICATION DEVICES
PROVIDING WIRELESS STEREO RECEPTION MODES

S
Field of the Invention
This application relates generally to hearing communication devices, and
more particularly to a wireless system for hearing communication devices providing
wireleSs stereo reception modes.
10

Background
Modern hearing communication devices that offer stereo reception typically
require a wire between the left and right devices. For example, wireless stereo
headsets generally include a stereo receiver and a wired connection to feed both the
15 left and right speakers with the stereo connection.s Such devices are not readily
‘applied to other hearing communication devices, such as hearing aids. This is in
part because wires are inconvenient, prone to breakage and can be less aesthetically
pleasing to users who wish to conceal or downplay their use of hearing aids or other
hearing communication devices.
20 Thus, there is a need in the art for an inconspicuous, robust, and elegant
system for communicating stereo information to a wearer of hearing communication

devices. The system should be convenient to use and to manufacture.

Summary '
25 This application addresses the foregoing needs in the art and other needs not
discussed herein. The various embodiments described herein relate to wireless
systems for hearing communication devices providing wireless stereo reception

modes.
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The present subject matter relates to the wireless stereo reception of first and
second audio information by hearing communication devices. One type of device
which may employ the present subject matter is a hearing aid. Various forms and
protocols of signal transmission are employed in varying embodiments. The present

subject matter includes various communication modes such as eavesdropping modes

and relaying modes..

This Summary is an overview of some of the teachings of the present '
application and not intended to be an exclusive or exhaustive treatment of the
present subject matter. Further details about the present subject matter are found in

the detailed description and appended claims.

Brief Description of the Drawings

Various embodiments are illustrated by way of example in the figures of the
accompanying drawings.

FIG. 1 shows one system using wireless devices in a direct communication
mode according to one embodiment of the present subject matter.

FIG. 2 shows one application using wireless devices in an eavesdropping
communication mode according to one embodiment of the present subject matter.

FIG. 3 shows one appiication using wireless devices in a relaying

communication mode according to one embodiment of the present subject matter.

Detailed Description
In the following detailed description specific details are set forth to generally
demonstrate various embodiments of the invention and to allow ohe of skill in the
art to make and use the invention in its various forms. Thus, the following detailed
description is not intended to provide an exclusive or exhaustive treatment of the

present subject matter.



10

15

20

25

CA 02616664 2007-12-31

It should be noted that references to “an’, “one”, or “various” embodiments
in this disclosure are not necessarily to the same embodiment, and such references

contemplate more than one embodiment.

FIG. 1 shows one system 100 using wireless devices in a direct
communication mode with a remote source 102 according to one embodiment of the
present subject matter. Remote source 102 transmits signals 105 to the first hearing
communication device 104 including first audio informatioﬁ. ‘Remote source 102
also transmits signals 109 to the second hearing communication device 108
including second audio information. In this embodiment, the first hearing
communication device 104 does not have a wireless connection to the second
hearing communication device 108 for transmitting stereo information from the first
hearing communication device 104 to the second hearing communication device
108. Thus, the first audio information is wirelessly received by the first hearing
communication device 104 and played to a first ear of the wearer and the second
audio information 1s wirelessly received by the second hearing communication
device 108 and played to the\ second ear of the wearer.

The system in various embodiments can also support eavesdropping modes.
For example, as shown in FIG. 2, in system 200 remote source 202 1s in
communications with first hearing communication device 204 via signals 205.
Second hearing communication device 208 can “listen in” on communications from
remote source 202 using a mode that is different than the mode used by the first
hearing communication device 204. For instance, it is possible that second hearing
communication device 208 receives signals 210, but does not control, for example,
handshaking with remote source 202 to the same extent as first communication
device 204. Other eavesdropping modes can be employed without departing from
the scope of the present subject matter. \

FIG. 3 depicts one embodiment where a relaying mode is employed to
communicate wirelessly between the first hearing communication device 304 and

the second hearing communication device 308. In this embodiment, first and
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second audio information is sent oVer signal 305 to the first hearing communication
device 304. The second audio information is then relayed to the second hearing
communication device 308 via relay signal 311. Such relay may be performed
using different frequencies, different communication modes and with different data
rates, for different implementations if desired. In one embodiment, the first hearing
communication device 304 may demodulate and decode stereo information and
encode and relay the channel bound for the instrument on or in the other ear. In
various embodiments, the communications can be made using similar transmissions
to the primary transmission. In various embodiments, the communications can be
maded using a different method than that of the primary transmission. In various
embodiments, the signals 305 and 311 are unidirectional. In various embodiments,
the signals 305 and 311 are bidirectional. In various embodiments, the signals 305
and 311 are programmably combinations of unidirectional and/or bidirectional.
Thus, the system 300 is highly programmable to adapt to a number of
communication requirements and applications. In one embodiment, relay signal 311
is a substantially magnetically coupled or near field communication link. In one
embodiment, a telecoil is employed to receive the relay signal 311. In one
embodiment, a magnetic sensor 1 ﬁsed to receive the relay signal 311. In one
embodiment, relay signal 311 is a radio frequency or far field communication link.
Other communication links, such as infrared and ultrasonic may be employed in

various applications.

In the various embodiments and applications provided herein, different
communications electronics are used by the systems (e.g., 100, 200, 300) to provide
different communication modes for the stereo information. ‘'For example, in one
embodiment a first channel and a second channel are employed to communicate the
stereo information to the first and second ears, respectively. In one embodiment, the
electronics includes frequency division multiplexed communications electronics. In
one embodiment, the electronics includes time division multiplexed

communications electronics. In one embodiment, the electronics includes code
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division multiplexed communications electronics. In one embodiment, the
electronics includes packetized communications electronics. In one cmbddiment,
the electronics includes analog communications electronics. In one embodiment,
the electronics includes frequency modulated communications electronics. In one
embodiment, the electronics includes single sideband communications electronics.
In one embodiment, the electronics includes amplitude modulated communications
electronics. In one embodiment, the electronics includes phase modulated
communications electronics. Other modulation and communications embodiments
are within the scope of the present subject matter and those examples provided
herein are intended to demonstrate the flexibility and adaptability of the present
subject matter. ‘

The systems (e.g., 100, 200, and 300) in various embodiments can also
support communications modes where the first audio information and the second
audio information are the same or substantially the same audio information.

In various embodiments, the remote source (e.g., 102, 202, and 302)
supports one or more communication protocols. In various embodiments,
communications of far field signals are supported. Some embodiments employ 2.4
GHz communications. In various embodiments the wireless communications can
include standard or nonstandard communications. Some examples of standard
wireless communications include, but are not limited to, FM, AM, SSB, \
BLUETOOTH™, IEEE 802.11 (wireless LANs) wi-fi, 802.15 (WPANSs), 802.16
(WiMAX), 802.20, and cellular protocols including, but not limited to CDMA (code
division multiple access) and GSM, ZigBee, and ultra-wideband (UWB)
technologies. Such protocols support radio frequency communications and some
support infrared communications. Other available forms of wireless
communications include ultrasonic, optical, and others. It is understood that the
standards which can be used include past and present standards. It is also

contemplated that future versions of these standards and new future standards may

be employed without departing from the scope of the present subject matter.
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Such remote sources (e.g., 102, 202, and 302) include, but are not limited to,
cellular telephones, personal digital assistants, personal computers, streaming audio
devices, wide area network devices, local area network devices, personal area
network devices, and remote microphones. In variéus embodiments, the remote
source includes one or more of the interface embodiments demonstrated in U.S.
Provisional Patent Application Ser. No. 60/687,707, filed June 5, 2005, entitled:
COMMUNICATION SYSTEM FOR WIRELESS AUDIO DEVICES, and U.S.
Patent Application Ser. No. 11/447,617, filed June 5, 2006, entitled:
COMMUNICATION SYSTEM FOR WIRELESS AUDIO DEVICES which claims

the benefit of the provisional application the entire disclosures of which are hereby

incorporated by reference. In various embodiments, one or more of the hearing
communication devices use the radio technology prbvided in Provisional Patent
Application Ser. No. 60/687,707 , and U.S. Patent Application Ser. No. 1 1/447,617,
both of which are incorporated by reference in their entirety. In various
embodiments a low power system is provided to allow communications between the
remote sources and one or more hearing communication devices. -

In the embodiments demonstrated herein, the listenér has first and second
hearing communication devices. In various embodiments, such devices include, but
are not limited to, various types of hearing aids. In one embodiment, at least one
wireless heaﬁng assistance device is a behind-the-ear hearing aid. In one
embodiment, at least one wireless hearing assistance device is an in-the-ear hearing
aid. In one embodiment, at least one wireless hearing assistance device is a
completely-in-the-canal hearing aid. In one embodiment, at least one wireless
hearing assistance device is a wireless earpiece. Various examples of wireless
adapters for some hearing assistance devices using a direct-audio input (DAI)
interface are demonstrated in U.S. Patent Application Ser. No. 11/207,591, filed
Aug. 18, 2005, entitled “WIRELESS COMMUNICATIONS ADAPTER FOR A
HEARING ASSISTANCE DEVICE;” and PCT Patent Application No.
PCT/US2005/029971, filed Aug. 18, 2005, entitled “WIRELESS

6
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COMMUNICATIONS ADAPTER FOR A HEARING ASSISTANCE DEVICE,”
the entire disclosures of which are incorporated by reference.

The wireless hearing communication devices can contain a microphone to
receivé sounds. Some examples include a microphone for reception of ambient
sound, which can be encoded and transmitted by the wireless hearing assistance
device. Another exampleis a micrdphone adapted for reception of speech by the
wearer of the device. The speech can be encoded and transmitted by the wireless
hearing assistance device. It is understood that in certain embodiments, the wireless
hearing communication devices may be wireless hearing assistance devices. One
type of hearing assistance device is a hearing aid. Other wireless communication
devices may be employed having various information to communicate. Thus, the
devices can support bidirectional communication modes.

In various embodiments, the communications between the remote source and
one or more wireless communication devices are unidirectional. In various
embodiments, the communications between the remote.source and one or more
wireless communication devices are bidirectional. In various embodiments, the
communications include at least one unidirectional communication and one
bidirectional communication. Thus, the system is highly programmable to adapt to
a number of communication requirements and applications. In relaying
embodiments, 1t is understood that the communications can be unidirectional or
bidirectional.

It is understood that the examples set forth herein can be applied to a variety
of wireless devices and primary and secondary device combinations. Thus, the
examples set forth herein are not limited to cell phone applications.

This description has set forth numerous characteristics and advantages of
various embodiments and details of structure and function of various embodiments,
but 1s intended to be illustrative and not intended in an exclusive or exhaustive

sense. Changes in detail, material and management of parts, order of process and
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design may occur without departing from the scope of the appended claims and their
legal equivalents. |
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Claims

What 1s claimed is:

1. A system for a wearer having a first ear and a second ear, comprising:
a remote source adapted to provide wireless communications;

a first hearing communication device to receive wireless communications
from the remote source, the first hearing communication device adapted to provide

first audio information to the first ear; and

a second hearing communication device to receive wireless communications,
the second hearing communication device adapted to provide second audio

information to the second ear,

wherein the second hearing communication device 1s adapted to receive
signals without an electrical connection to the first hearing communication device
and wherein the system is adapted to support a stereo mode of reception by the first

hearing communication device and the second hearing communication device.

2. The system of claim 1, wherein the second hearing communication device is

adapted to eavesdrop on communications from the remote source.

3. The system of claim 1, wherein the first hearing communication device is
adapted to receive the first and second audio information and relay the second audio

information to the second hearing communication device.

4. The system of claim 3, wherein the first hearing communication device includes

a near field transmitter.

5. The system of claim 3, wherein the first hearing communication device includes |

a far field transmitter.
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6. The system of claim 1, wherein the remote source 1s adapted to provide wireless

communications such that the first audio information 1s the same as the second

audio information.

7. The system of claim 1, wherein the remote source is adapted to conduct the

wireless communications on a first channel and on a second channel.

8. The system of claim 1, wherein the remote source is adapted to conduct

frequency division multiplexed communications.

9. The system of claim 1, wherein the remote source is adapted to conduct time

division multiplexed communications.

10. The system of claim 1, wherein the remote source is adapted to conduct code

division multiplexed communications.

11. The system of claim 1, wherein the wherein the remote source is adapted to

conduct packetized communications.

12. The system of claim 1, wherein the remote source 1s adapted to conduct analog

communications.

13. The system of claim 1, wherein the remote source 1s adapted to conduct

frequency modulated transmissions.

14. The system of claim 1, wherein the remote source is adapted to conduct single

sideband modulated transmissions.

10
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15. The system of claim 1, wherein the remote source 1s adapted to conduct

amplitude modulated transmissions.

16. The system of claim 1, wherein the remote source is adapted to conduct phase

modulated transmissions.

17. The system of claim 1, wherein the first hearing communication device is
adapted to wirelessly receive and wirelessly relay the second audio information to

the second hearing communication device.

18. The system of claim 1, further comprising wherein the first hearing

communication device includes Bluetooth-compatible communications electronics.

19. The system of claim 1, further comprising wherein the first hearing

communication device includes IEEE 802.11-compatible communications

electronics.

20. The system of claim 1, further comprising wherein the first hearing

communication device includes CDMA-compatible communications electronics.

21. The system of claim 1, wherein the remote source is adapted to provide

unidirectional wireless communications.

22. The system of claim 1, wherein the remote source is adapted to provide

bidirectional wireless communications.

23. The system of claim 1, wherein the remote source is adapted to programmably

provide unidirectional or bidirectional wireless communications.

11
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24. The system of claim 1, wherein the first hearing communication deviceisa

behind-the-ear hearing aid.

25. The system of claim 1, wherein the first hearing communication device is an in-

the-ear hearing aid.

26. The system of claim 1, wherein the first hearing communication device is a

completely-in-the-canal hearing aid.

27. A method, comprising:

transmitting a wireless signal including first audio information and second
audio information, the first and second audio information representing stereo audio
signals;

wirelessly receiving the first audio information with a first hearing

communication device;

wirelessly receiving the second audio information with a second hearing

communication device;

playing the first audio information to a first ear of a wearer of the first
hearing communication device; and
playing the first audio information to a second ear of a wearer of a second

hearing communication-device.

28. The method of claim 25, wherein the second hearing communication device is

eavesdropping on communications to the first hearing communication device.
29. The method of claim 285, further comprising relaying second audio information

received by the first hearing communication device to the second hearing

communication device.

12
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30. The method of claim 27, comprising transmitting the relay signal using

substantially magnetically coupled communications.

31. The method of claim 27, comprising transmitting the relay signal using far field

coupled communications.

13
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