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(54) HEARING DEVICE

(57)  The invention relates to a hearing device (1),
comprising a processor (4), a time memory (6), a time
counter (7) configured to count time units passed, and a
communication interface (8) configured to communicate
with an external device (2), wherein the hearing device
(1) is configured to receive current time information from
the external device (2) at a synchronization event and to

store the current time information in the time memory (6),
wherein the time counter (7) is configured to be reset at
the synchronization event, wherein the processor (4) is
configured to calculate an actual time by adding the cur-
rent time information stored in the time memory (6) and
the passed time units.
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Description
Technical Field
[0001]

The invention relates to a hearing device.

Background of the Invention

[0002] Conventional hearing aids do not have a clock,
but normally use a counter which for example allows de-
riving a usage time.

[0003] Today itis notcommon tointegrate a sufficiently
accurate clock into hearing aids because a clock typically
consumes a considerable amount of energy. Some ap-
plications claim frequent synchronization of time infor-
mation of the hearing aid with the internet via e.g. smart-
phones or computers.

[0004] However, accurate current time information
may be beneficial for some hearing aid functions in the
case that the hearing aid is connected from time to time
only to an external clock via e.g. a smartphone or a direct
link to the internet.

Summary of the Invention

[0005] Itis an object of the presentinvention to provide
an improved hearing device.

[0006] The objectis achieved by a hearing device ac-
cording to claim 1.

[0007] Preferred embodiments of the invention are giv-
en in the dependent claims.

[0008] According to the invention, a hearing device
comprises a processor, a time memory, a time counter
configured to count time units passed, and a communi-
cation interface configured to communicate with an ex-
ternal device, wherein the hearing device is configured
to receive current time information from the external de-
vice at a synchronization event and to store the current
time information in the time memory, wherein the time
counter is configured to be reset at the synchronization
event, wherein the processor is configured to calculate
an actual time by adding the current time information
stored in the time memory and the passed time units.
The time memory may be a non-volatile memory.
[0009] In an exemplary embodiment, the hearing de-
vice further comprises a rechargeable battery.

[0010] In an exemplary embodiment, the communica-
tion interface comprises at least one electrical contact
and/or a wireless connection.

[0011] In an exemplary embodiment, the time counter
is configured to run in the background with a low power
consumption even if the hearing device is switched off.
[0012] In an exemplary embodiment, the hearing de-
vice further comprises at least one microphone and a
speaker or receiver for outputting audio data.

[0013] In an exemplary embodiment the hearing de-
vice is configured as a hearing aid. Since hearing aids
are worn at the ear for an extended time it is desirable
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to limit space requirements and weight of the device.
Therefore hearing aids use only a small, leigtweight bat-
tery. The invention is thus particularly beneficial for hear-
ing aids.

[0014] In an exemplary embodiment, an external de-
vice is provided, comprising a clock or connected to a
clock to obtain current time information and configured
to communicate with a communication interface of a
hearing device, preferably according to any one of the
preceding claims, to submit the current time information
at a synchronization event.

[0015] In an exemplary embodiment, the external de-
vice is configured as a charger for charging a recharge-
able battery of a hearing device.

[0016] Inanexemplary embodiment, a system may be
provided, comprising at least one hearing device as de-
scribed above and an external device as described
above.

[0017] In an exemplary embodiment, the synchroniz-
ing event is at least one of:

* inserting the hearing device into the charger and
starting a charging procedure,

e opening a cover of the charger,

* removing the hearing device from the charger,

* a time interval passed while the hearing device is
connected to the charger,

e amanual request of a user operating a user interface
on the hearing device or on the external device,

* switching on the hearing device.

[0018] In an exemplary embodiment, a method of op-
erating a hearing device as described above comprises:
receiving current time information from an external de-
vice, in particular as described above, at a synchroniza-
tion event and storing the current time information in the
time memory, wherein the time counter is configured to
count time units passed and to be reset at the synchro-
nization event, wherein the processor is configured to
calculate an actual time by adding the current time infor-
mation stored in the time memory and the passed time
units.

[0019] In an exemplary embodiment, the synchroniz-
ing event is at least one of:

* inserting the hearing device into the charger and
starting a charging procedure,

* opening a cover of the charger,

* removing the hearing device from the charger,

* a time interval passed while the hearing device is
connected to the charger,

e amanual request of a user operating a user interface
on the hearing device or on the external device ,

* switching on the hearing device.

[0020] In an exemplary embodiment, the actual time
is used to operate at least one of:
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e an alarm clock comprising an audible alarm,

* time specific logging of a state of the hearing device,

¢ time specific activation of functions or parameters of
the hearing device.

[0021] Inanexemplary embodiment, the audible alarm
comprises an output of a voice message.

[0022] In an exemplary embodiment, information
stored in a calendar linked to or comprised in the external
device is used.

[0023] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by way of illustration only, since various changes
and modifications within the spirit and scope of the in-
vention will become apparent to those skilled in the art
from this detailed description.

Brief Description of the Drawings

[0024] The present invention will become more fully
understood from the detailed description given herein-
below and the accompanying drawing which is given by
way of illustration only, and thus, is not limitive of the
present invention, and wherein:

Figure 1  is a schematic view of a hearing device and
a charger.

Detailed Description of Preferred Embodiments

[0025] Figure 1 shows a schematic view of a hearing
device 1 and an external device 2, e.g. a charger. The
hearing device 1, e.g. a hearing aid, comprises at least
one microphone 3, e.g. two microphones 3, a signal proc-
essor 4 for processing audio data acquired from the at
least one microphone 3, and a speaker 5 or receiver for
outputting audio data from the signal processor 4. Fur-
ther, the hearing device 1 comprises a time memory 6
and a time counter 7. The time memory may be a non-
volatile memory.

[0026] Thebasicideaistosynchronize atime between
the external device 2 and the hearing device 1 from time
to time, or at certain events, while the external device 2
provides current time information.

[0027] This current time information may be obtained
from the internet, to which the external device 2 may be
connected, or from an accurate clock (e.g. a quartz clock)
implemented in the external device 2.

[0028] The external device 2 can be a charger for a
rechargeable hearing device 1, but also a remote control
or a smartphone.

[0029] Inanexemplary embodiment, an eventatwhich
the external device 2 provides current time information
can be, that the hearing device 1 is inserted into the
chargerfor charging a rechargeable battery 9 of the hear-
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ing device 1 or that the user performs a user input to a
remote control or a remote control app running on a
smartphone, which establishes a wireless link to the
hearing device 1 in order to modify settings of the hearing
device 1.

[0030] Atsuch events the time becomes synchronized
between the external device 2 and the hearing device 1.
[0031] The hearing device 1 stores the received time
information in the non-volatile memory 6.

[0032] The hearing device 1 contains the time counter
7, which counts certain time units, so called ticks (e.g.
seconds).

[0033] Every synchronization event,i.e. as soonas the
new current time information is stored to the memory 6,
resets the counted ticks to Zero.

[0034] The hearing device 1 calculates the actual time
by adding the synchronized and stored current time in-
formation and the counted ticks. Before this addition
counted ticks may be converted into time units, e.g. sec-
onds or minutes, using the number of ticks which have
passed since the previous reset and the time between
two ticks.

[0035] A link between the external device 2 and the
hearing device 1 can be established as a permanent link
or for each request of current time information - however
ifitis desirable to establish the link as seldom as possible,
e.g. due to power saving reasons, a similar principle can
be applied: the link is set up only once, e.g. just after
switching on the hearing device 1, then the current time
information is transferred to the hearing device 1. Then
the time counter 7 counts the time units passed since the
previous connection and subsequently the actual time
information is calculated using the transferred current
time information together with the counted time units.
[0036] The link between the hearing device 1 and the
external device 2 can be set up by means of a commu-
nication interface 8, e.g. a mechanical/electrical contact
or a wireless connection. If the external device 2 is a
charger, the contact may be wireless and/or wired; the
connection to a different external device 2, e.g. a smart-
phone is preferably wireless.

[0037] The event for initiating transfer of current time
information may be at least one of:

* inserting the hearing device 1 into the charger and
starting the charging procedure,

e opening a cover of the charger,

* removing the hearing device 1 from the charger (re-
quires wireless data exchange),

* frequentexchange, while the hearing device 1is con-
nected to the charger (e.g. every hour and starting
of the counter in the hearing aid as soon as the time
information is transferred and after reset of the coun-
ter starting),

* manual request of the user (e.g. the user may press
a user interface on the hearing device 1 or on the
external device 2, preferably for a couple of sec-
onds).
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[0038] In order to prevent that time information is no
longerin sync as soon as the hearing device 1 is switched
off, the hearing device 1 may provide a functionality which
runs the time counter 7 in the background with a low
power consumption also when the hearing device 1 is
switched off.

[0039] The time information implemented in the hear-
ing device 1 may be applied to perform one or more of
the following functions:

e Alarm clock, time specific notification: the charger
may contain an interface allowing a user to set up
certain time related events (e.g. alarms at specific
times). Together with the current time information
this additional information is transferred to the hear-
ing device 1. A set up event triggers a notification or
an alarm executed at the configured time by the hear-
ing device 1. An alarm may comprise an alert signal
(e.g. a beep) and/or a voice message (e.g. "now it's
time to take your medicine"). The alert signal may
be pre-defined or configurable (e.g. high/low tone,
soft/loud tone). The voice message may be pre-con-
figured and selectable by the user out of e.g. "time
for medicine", "time for event", "time for visit" or can
be acoustically entered via the interface (e.g. micro-
phone) of the charger for setting up notifications.

* Time specific logging of a state of the hearing device
1: For certain reasons it may be recommend logging
the state of the hearing device 1 at certain times, e.
g. every day at 10:00, 12:00, 14:00, 16:00, 18:00.
Such a logging pattern may allow investigating and
analysing patterns of behaviour of the user over time.
With current time information available, such logging
patterns can also be applied without the need of hav-
ing an additional external available.

e Time specific activation of functions or parameters
of the hearing device 1, e.g. logging the state of the
hearing device 1 at certain times and/or setting pa-
rameters of the hearing device 1 at a certain time.
In addition to the time information, information from
a calendar linked to the charger or entered manually
by the user can be transferred by the charger. This
additional information may contain information about
certain events and actions (12:00 - 13:15 [lunch
meeting with business partners in a restaurant] ->
activate speech in noise program).

List of References

[0040]

hearing device
external device
microphone
processor
speaker

time memory
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7  time counter
8 communication interface
9 battery

Claims

1. A hearing device (1), comprising a processor (4), a
time memory (6), a time counter (7) configured to
count time units passed, and a communication inter-
face (8) configured to communicate with an external
device (2), wherein the hearing device (1) is config-
ured to receive current time information from the ex-
ternal device (2) at a synchronization event and to
store the current time information in the time memory
(6), wherein the time counter (7) is configured to be
reset at the synchronization event, wherein the proc-
essor (4) is configured to calculate an actual time by
adding the current time information stored in the time
memory (6) and the passed time units.

2. The hearing device (1) of claim 1, further comprising
a rechargeable battery (9).

3. The hearing device (1) of claim 1 or 2, wherein the
communication interface (8) comprises at least one
electrical contact and/or a wireless connection.

4. Thehearingdevice (1)according toany one of claims
1 to 3, wherein the time counter (7) is configured to
run in the background with a low power consumption
even if the hearing device (1) is switched off.

5. The hearing device (1) according to any one of the
preceding claims, further comprising at least one mi-
crophone (3) and a speaker (5) or receiver for out-
putting audio data.

6. The hearing device (1) according to any one of the
preceding claims, configured as a hearing aid.

7. An external device (2) comprising a clock or con-
nected to a clock to obtain current time information
and configured to communicate with a communica-
tion interface (8) of a hearing device (1), preferably
according to any one of the preceding claims, to sub-
mit the current time information at a synchronization
event.

8. The external device (2) of claim 7, configured as a
charger for charging a rechargeable battery (9) of a
hearing device (1).

9. A system, comprising at least one hearing device (1)
according to any one of the claims 1 to 6 and an

external device (2) according to claim 7 or 8.

10. The system according to claim 9, wherein the syn-
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chronizing event is at least one of:

«inserting the hearing device (1) into the charger
and starting a charging procedure,

* opening a cover of the charger,

*removing the hearing device (1) from the charg-
er,

+ atime interval passed while the hearing device
(1) is connected to the charger,

« a manual request of a user operating a user
interface on the hearing device (1) or on the ex-
ternal device (2),

« switching on the hearing device (1).

A method of operating a hearing device (1) according
to any one of claims 1 to 6, the method comprising:
receiving current time information from an external
device (2), in particular according to claim 7 or 8, at
a synchronization event and storing the current time
information in the time memory (6), wherein the time
counter (7) is configured to count time units passed
and to be reset at the synchronization event, wherein
the processor (4) is configured to calculate an actual
time by adding the current time information stored in
the time memory (6) and the passed time units.

The method according to claim 11, wherein the syn-
chronizing event is at least one of:

«inserting the hearing device (1) into the charger
and starting a charging procedure,

* opening a cover of the charger,

*removing the hearing device (1) from the charg-
er,

+ atime interval passed while the hearing device
(1) is connected to the charger,

* a manual request of a user operating a user
interface on the hearing device (1) or on the ex-
ternal device (2),

« switching on the hearing device (1).

The method according to claim 11 or 12, wherein the
actual time is used to operate at least one of:

+ an alarm clock comprising an audible alarm,
« time specific logging of a state of the hearing
device (1),

« time specific activation of functions or param-
eters of the hearing device (1).

The method according to claim 13, wherein the au-
dible alarm comprises an output of a voice message.

The method according to claim 13 or 14, wherein
information stored in a calendar linked to or com-
prised in the external device (2) is used.
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