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(54) A HEARING AID HAVING COMBINED ANTENNAS

(57) A hearing aid having a hearing aid housing, the
hearing aid housing having a first end and a second end,
is provided, comprising a microphone configured to re-
ceive an audio signal, a processing unit configured to
process the audio signal for compensating a hearing loss
of a user, a speaker for providing the processed audio
signal to the user, a battery, one or more wireless com-
munication units for wireless communication, a first an-
tenna and a second antenna for emission and/or recep-
tion of an electromagnetic field being interconnected with

each one of the one or more wireless communication
units. The battery is provided closer to a second end of
the hearing aid than to a first end of the hearing aid, and
the second antenna is provided between the battery,
such as between a center axis of the battery, and the
second end of the hearing aid. It is an advantage of the
hearing aid that a first antenna and a second antenna
are provided in the hearing aid, increasing the wireless
communication capabilities of the hearing aid.
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Description

TECHNICAL FIELD

[0001] The present invention relates to antennas for
hearing aids, in particular the present invention relates
to hearing aids having two or more antennas, such as
for example to a hearing aid having a combination of an
electrical antenna and a magnetic antenna. The hearing
aid may be used in a binaural hearing aid system. During
operation, the hearing aid is worn at the ear of a user.

BACKGROUND OF THE INVENTION

[0002] Hearing aids are very small and delicate devic-
es and comprise many electronic and metallic compo-
nents contained in a housing small enough to fit in the
ear canal of a human or be located behind the outer ear.
The many electronic and metallic components in combi-
nation with the small size of the hearing aid housing im-
pose high design constraints on radio frequency anten-
nas to be used in hearing aids with wireless communi-
cation capabilities.
[0003] Moreover, the antenna in the hearing aid has
to be designed to achieve a satisfactory performance de-
spite these limitations and other high design constraints
imposed by the size of the hearing aid.
[0004] Still further, in binaural hearing aid systems, the
requirements to the quality of the communication be-
tween the hearing aids in the binaural hearing aid system
are ever increasing, and include demands for low latency
and low noise, increasing the requests for effective an-
tennas in the hearing aids.
[0005] In US 2013/0188803, an ear piece is disclosed
having an antenna, wherein the antenna may be a wire-
less charging coil antenna, such as a coil antenna
wrapped around the battery, and may be configured to
enable inductive charging of the battery when the ear-
piece is placed in proximity of a charging station.
[0006] The document US 2008/205678 discloses a
hearing aid having a communication coil for data trans-
mission particularly to a second hearing device and the
communication coil may also be used for accepting en-
ergy and thereby charging the battery.

SUMMARY

[0007] It is an object of the present invention to provide
a hearing aid with improved wireless communication ca-
pabilities, such as improved wireless communication ca-
pabilities between two hearing aids worn at opposite ears
of the user, and/or between a hearing aid and an acces-
sory device.
[0008] In accordance with the present invention, the
above-mentioned and other objects are obtained by a
hearing aid, the hearing aid having a hearing aid housing,
the hearing aid housing having a first end and a second
end and comprising a microphone configured to receive

an audio signal, a processing unit configured to process
the audio signal for compensating a hearing loss of a
user, a speaker for providing the processed audio signal
to the user, a battery, one or more wireless communica-
tion units for wireless communication, a first antenna for
emission and/or reception of an electromagnetic field be-
ing interconnected with one of the one or more wireless
communication units, and a second antenna for emission
and/or reception of an electromagnetic field being inter-
connected with one of the one or more wireless commu-
nication units.
[0009] The battery may be provided closer to a second
end of the hearing aid than to a first end of the hearing
aid, and the second antenna may be provided between
the battery, such as between a center axis of the battery,
and the second end of the hearing aid. The first antenna
may be provided between the battery, such as between
the center axis of the battery, and the first end of the
hearing.
[0010] It is an advantage of the hearing aid that a first
antenna and a second antenna are provided in the hear-
ing aid, increasing the wireless communication capabil-
ities of the hearing aid.
[0011] According to a further aspect of the invention,
a binaural hearing aid system is disclosed, the binaural
hearing aid system comprising a first and a second hear-
ing aid to be provided at a first and a second ear of the
user, respectively, and wherein one or both of the hearing
aids is a hearing aid as herein disclosed.
[0012] The first antenna may be configured for radia-
tion in a first frequency range, and the second antenna
may be configured for radiation in a second frequency
range.
[0013] The first antenna may be provided on a first side
of the battery and the second antenna may be provided
on a second side of the battery, the first side of the battery
and the second side of the battery may be opposite sides
of the battery, either transversely or longitudinally. The
first antenna may be provided between the battery and
the first end of the hearing aid.
[0014] In one or more embodiments, the hearing aid
comprises hearing aid electronic components including
the signal processor. The hearing aid electronic compo-
nents may be provided on a printed circuit board, and
typically, the hearing aid electronic components are pro-
vided on the first side of the battery, such as between
the battery and the first end of the hearing aid. Hereby,
the battery provides shielding for the second antenna
with respect to any noise caused by the first antenna
and/or the hearing aid electronic components. Thus, the
battery may act as a shielding element for the second
antenna.
[0015] The hearing aid may be any hearing aid, such
as a hearing aid of the in-the-ear type, such as in-the-
canal type, such as completely-in-the-canal type of hear-
ing aid, etc., a hearing aid of the behind-the-ear type, of
the receiver-in-the-ear type of hearing aid, etc.
[0016] Typically, the hearing aid comprises a hearing
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aid part configured to be positioned behind the ear of a
user and a coupling element for coupling sound or audio
to the ear of a user.
[0017] In one or more embodiments, the hearing aid
comprises a first hearing aid part configured to be posi-
tioned behind the ear of a user, a second hearing aid part
being configured to be positioned in the ear of a user,
and a coupling element coupling the first hearing aid part
and the second hearing aid part. The first hearing aid
part may comprise the battery, and the second hearing
aid part may comprise the speaker. Typically, the first
hearing aid part comprises at least the microphone, the
processing unit configured to process the audio signal
for compensating a hearing loss of a user and the battery,
whereas the speaker may be provided in the second
hearing aid part. Typically, also the one or more wireless
communication units are provided in the first hearing aid
part. The first hearing aid part may be provided in a first
hearing aid housing, and the second hearing aid part may
be provided in a second hearing aid housing. Such hear-
ing aids are typically referred to as receiver-in-the-ear
hearing aids or RIE hearing aids.
[0018] In one or more embodiments, the hearing aid
comprises a first hearing aid part configured to be posi-
tioned behind the ear of a user and a coupling element,
coupling the first hearing aid part and the ear canal of a
user. Such hearing aids are typically referred to as be-
hind-the-ear hearing aids, or BTE hearing aids.
[0019] The coupling element may provide a processed
sound to the ear, or the ear canal, of a user. The coupling
element may comprise an electrical connection to a sec-
ond hearing aid part comprising a speaker or a receiver
for receiving processed audio signals from the signal
processor provided in the first hearing aid part. The cou-
pling element may comprise a sound tube or a thin tube
for providing processed sound to the ear. The coupling
element may comprise an ear hook for providing the proc-
essed sound to the ear of a user.
[0020] In one or more embodiments, the coupling ele-
ment may comprise at least a part of the first antenna.
Thus, the first antenna may have at least a part of the
antenna extending in the coupling element, and the an-
tenna may have another part in the first hearing aid part
and/or a further part in the second hearing aid part.
[0021] In some embodiments however, the first anten-
na and the second antenna are provided within the first
hearing aid part, such as within the first hearing aid hous-
ing. In other embodiments, the first antenna may protrude
into the coupling element.
[0022] A hearing aid housing, such as the first and/or
second hearing aid housing, may comprise a hearing aid
assembly, comprising components of the hearing aid,
the hearing aid assembly being provided in the hearing
aid housing. The hearing aid housing typically comprises
a shell, such as a polymer or plastic shell, in a shape
configured to be provided in the ear, in the ear-canal or
behind the ear of a user. The coupling element is typically
attachable to the hearing aid housing.

[0023] The one or more wireless communications
unit(s) are configured for wireless data communication,
and in this respect interconnected with the first and/or
second antenna for emission and reception of an elec-
tromagnetic field. Each of the one or more wireless com-
munication unit may comprise a transmitter, a receiver,
a transmitter-receiver pair, such as a transceiver, a radio
unit, etc. The one or more wireless communication units
may be configured for communication using any protocol
as known for a person skilled in the art, including Blue-
tooth, WLAN standards, manufacture specific protocols,
such as tailored proximity antenna protocols, such as
proprietary protocols, such as low-power wireless com-
munication protocols, RF communication protocols,
magnetic induction protocols, etc. The one or more wire-
less communication units may be configured for commu-
nication using same communication protocols, or same
type of communication protocols, or the one or more wire-
less communication units may be configured for commu-
nication using different communication protocols.
[0024] In one or more embodiments, the first antenna
has a longitudinal extension in a first direction. Thus, the
first antenna may have an overall longitudinal extension
in a first direction. The direction may indicate a line or
path along which the first antenna is extending. For ex-
ample, the overall length of the first antenna may be larg-
er than the overall width of the first antenna indicating a
longitudinal extension in the lengthwise direction.
[0025] The first antenna may extend in one or more
primary planes, such as extend substantially in a primary
plane, such that for example at least 95%, 90%, 85% or
80% of the first antenna extends in one or more of the
primary planes. The one or more primary planes may be
parallel primary planes.
[0026] Thus, for example, the first antenna may com-
prise a first antenna element extending along a first side
of the hearing aid housing and a second antenna element
extending along a second side of the hearing aid housing.
[0027] The first side of the hearing aid housing may be
a first longitudinal side of the hearing aid housing, and
the second side of the hearing aid housing may be a
second longitudinal side of the hearing aid housing. The
first side may be opposite the second side.
[0028] In one or more embodiments, the second an-
tenna may have a longitudinal extension in a second di-
rection, the second direction being parallel to, or being
0/180 degrees +/- 35 degrees, to an ear-to-ear axis of a
user, when the hearing aid is worn in its operational po-
sition during use.
[0029] The second direction may be orthogonal, such
as 90 degrees +/- 35 degrees, to at least one of the pri-
mary planes, such as orthogonal, such as 90 degrees
+/- 35 degrees, to one or more parallel primary planes.
[0030] In one or more embodiments, the second direc-
tion is a direction which is 90 degrees +/- 35 degrees with
respect to a side of the hearing aid, wherein the side is
adjacent a head of a user during use.
[0031] Thus, for example, the first antenna may sub-
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stantially extend in a primary plane, whereas the second
antenna may extend in a second direction being orthog-
onal to the primary plane.
[0032] The first antenna may have a longitudinal ex-
tension in a first direction, whereas the second antenna
may extend in a second direction being orthogonal to the
first direction.
[0033] In one or more embodiments, the first antenna
is configured to have a first radiation pattern and the sec-
ond antenna is configured to have a second radiation
pattern, the first radiation pattern being different from the
second radiation pattern.
[0034] The near field pattern for the first and/or the sec-
ond antenna may be a TM polarized near field. The first
and/or second radiation pattern may be dominated by
the E-field, so that a primary part of the overall electro-
magnetic field, such as more than 75%, such as more
than 80%, such as more than 85%, such as more than
90% of the overall electromagnetic field, is contributed
by the E-field.
[0035] An advantage of the hearing aids as disclosed
herein is that an improved wireless ear-to-ear communi-
cation may be achieved for most head sizes, shapes and
amount of hair may be provided. Human heads and hu-
man ears vary in size and shape and also the amount of
hair varies from person to person, and thus. Hearing aids
adapted for wireless communications may be suscepti-
ble to impairments of for example the ear-to-ear commu-
nication due to e.g. the head of the user. Radio waves
from a hearing aid at one side may have to travel through
or around the head in order to reach the hearing aid at
the other ear. Therefore, the human head may be per-
ceived as an obstacle to the ear-to-ear communication.
It is an advantage of the present invention that the an-
tennas as provided in the hearing aids improve the ear-
to-ear communication.
[0036] In one or more embodiments, the first antenna
is configured to operate in a first frequency range, and
the second antenna is configured to operate in a second
frequency range. The first frequency range may comprise
higher frequencies than the second frequency range.
[0037] The first antenna may be an electric antenna,
and the second antenna may be a magnetic antenna.
[0038] The first antenna may be configured to operate
in a first frequency range, such as at a frequency above
800 MHz, such as at a frequency above 1 GHz, such as
at a frequency of 2.4 GHz, such as at a frequency be-
tween 1.5 GHz and 3 GHz, during use. Thus, the first
antenna may be configured for operation in ISM frequen-
cy band. The first antenna may be any antenna capable
of operating at these frequencies, and the first antenna
may be a resonant antenna, such as monopole antenna,
such as a dipole antenna, etc. The resonant antenna may
have a length of lambda/4 or any multiple thereof, lambda
being the wavelength corresponding to the emitted elec-
tromagnetic field.
[0039] The second antenna may be configured to op-
erate at a second frequency range, such as at a frequen-

cy below 100 MHz, such as at below 30 MHz, such as
below 15 MHz, during use. The second antenna may be
configured to operate at a frequency range between 1
MHz and 100 MHz, such as between 1 MHz and 15 MHz,
such as between 1MHz and 30 MHz, such as between
5 MHz and 30 MHz, such as between 5 MHz and 15 MHz,
such as between 10 MHz and 11 MHz, such as between
10.2 MHz and 11 MHz.
[0040] Especially, for a second antenna operating at a
frequency below 10 MHz or below 100 MHz, is it advan-
tageous that the battery is provided between the second
antenna and the hearing aid electronic components, as
the second antenna operating at such frequencies could
be susceptible to noise originating from the hearing aid
electronic components.
[0041] In present day communication systems, numer-
ous different communication systems communicate at or
about 2.4 GHz, and thus there is also a significant noise
in the frequency range at or about 2.4 GHz. It is an ad-
vantage of the present invention that for some applica-
tions for which the noise may be acceptable, for example
for data communication, a first antenna, such as a first
electrical antenna may be used. For other applications,
in which a high noise level may impact the transmission
significantly, a second antenna, such as a magnetic an-
tenna may be used. For example, the second antenna
may be used for streaming of audio.
[0042] In one or more embodiments, the first antenna
is configured for data communication at a first bit rate. In
one or more embodiments, the second antenna is con-
figured for data communication at a second bit rate, the
second bit rate being larger than the first bit rate, such
as by a factor 10, such as by a factor 30, a factor 50, a
factor 100, etc.
[0043] The second antenna may be configured for
communication using magnetic induction. It is an advan-
tage of using magnetic induction that typically low latency
may be obtained. Especially when streaming audio is it
of importance to keep the latency low, to avoid delays
noticeable by a user. Typically, a delay of less than 100
ms, such as of less than 50 ms, such as of less than 25
ms, such as of less than 10 ms, such as of less than 5
ms, such as of less than 1 ms, is preferred.
[0044] It is a further advantage of using magnetic in-
duction for example for communicating between a first
hearing aid and a second hearing aid in a binaural system
that for the low frequencies, i.e. typically below 100 MHz,
and corresponding long wavelengths, the head is not
considered as a significant obstacle for the electromag-
netic radiation emitted by the second antenna, thus, the
reduction of electromagnetic radiation due to tissue ab-
sorption is reduced when the frequency is reduced.
[0045] In the following the invention is described pri-
marily with reference to a hearing aid, such as a binaural
hearing aid. It is however envisaged that the disclosed
features and embodiments may be used in combination
with any aspect of the invention.
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BRIEF DESCRIPTION OF THE DRAWING

[0046] The above and other features and advantages
of the present invention will become more apparent to
those of ordinary skill in the art by describing in detail
exemplary embodiments thereof with reference to the
attached drawings in which:

Fig. 1 shows a schematic view of a hearing aid ac-
cording to an embodiment of the disclosure,

Fig. 2 shows a BTE hearing aid with an ear hook
according to the present disclosure,

Fig. 3 shows a RIE hearing aid according to the
present disclosure,

Figs. 4a and 4b show schematically components of
a hearing aid according to the present disclosure,

Fig. 5 shows a three dimensional illustration of a
hearing aid according to the present disclosure, and

Fig. 6 illustrates a shadow effect of the battery.

DETAILED DESCRIPTION OF THE DRAWINGS

[0047] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which exemplary embodiments of the
invention are shown. The invention may, however, be
embodied in different forms and should not be construed
as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art.
[0048] As used herein, the term "antenna" refers to an
electrical or magnetic device which converts electric or
magnetic power into radio waves. An electric antenna
may comprise an electrically conductive material con-
nected to e.g. a wireless communications unit, such as
a radio chip, a receiver or a transmitter. A magnetic an-
tenna, such as a magnetic loop antenna, may comprise
a coil of electrically conductive material wound around a
core of magnetic material.
[0049] Fig. 1 shows a block-diagram of a hearing aid.
In Fig. 1, the hearing aid 10 comprises a microphone 11
for receiving incoming sound and converting it into an
audio signal, i.e. a first audio signal. The first audio signal
is provided to a signal processor 12 for processing the
first audio signal into a second audio signal compensat-
ing a hearing loss of a user of the hearing aid. A receiver
13 is connected to an output of the signal processor 12
for converting the second audio signal into an output
sound signal, e.g. a signal modified to compensate for a
user’s hearing impairment, and provides the output
sound to a speaker 13. Thus, the hearing instrument sig-
nal processor 12 may comprise elements such as am-

plifiers, compressors and noise reduction systems etc.
The hearing aid may further have a feedback loop for
optimizing the output signal. The hearing aid has one or
more wireless communication units 14,16 (e.g. a trans-
ceiver) for wireless communication, each interconnected
with an antenna 15, 17 for emission and reception of an
electromagnetic field. The wireless communication units
14, 16 may connect to the hearing aid signal processor
12 and antennas 15, 17 for communicating with external
devices, or with another hearing aid, located at another
ear, in a binaural hearing aid system. The signal proces-
sor 12, the one or more wireless communication units
14, 16, and the antennas 15, 17 may be provided in a
hearing aid housing 18. In some embodiments, the
speaker 13 is provided in the first hearing aid part in the
hearing aid housing 18, such as in behind-the-ear (BTE)
hearing aids. In other embodiments, the speaker 13 is
provided in a second hearing aid part 19, and for example
provided in the ear of a user, such as in receiver-in-the-
ear (RIE) hearing aids.
[0050] In Fig. 2, a hearing aid 10 is shown, the hearing
aid 10 being configured to be positioned behind the ear
of a user during use. The hearing aid 10 is a behind-the-
ear hearing aid. The hearing aid 10 comprises a hearing
aid housing 18 and a coupling element 20. In Fig. 2, the
speaker 13 (not shown in Fig. 2) is positioned in the hear-
ing aid housing 18, and the coupling element 20 couples
the sound to the ear of a user. The hearing aid further
comprises a battery 22 for supplying power to the elec-
tronic components, including the one or more wireless
communication units 14, 16, the signal processor 12, etc.,
of the hearing aid. It is seen that the battery 22 is provided
closer to a second end 26 of the hearing aid housing 18
than to a first end 24 of the hearing aid housing 18. The
hearing aid furthermore comprises a first antenna 15 and
a second antenna 17.
[0051] In Fig. 2, the first antenna 15 is provided within
the hearing aid housing 18. It is however envisaged that
the first antenna in some embodiments may extend into
the coupling element 20. The first antenna 15 is an elec-
tric antenna, such as a monopole or dipole electric an-
tenna. The first antenna 15 may be provided on a printed
circuit board 28, and the printed circuit board 28 may be
a flexible printed circuit board 28. Further electronic com-
ponents may be provided on the printed circuit board 28.
[0052] The second antenna 17 is provided or posi-
tioned between the battery and a second end, such as
between a center axis 21 of the battery 22 and the second
end 26 of the hearing aid. Typically, the second antenna
17 is a magnetic antenna for establishing an inductive
connection, and the second antenna may be a loop an-
tenna, such as a magnetic loop antenna, a coil antenna,
etc.
[0053] In some embodiments, the battery is a round
flat type battery, such as a button cell type battery or coin
cell type battery, and the center axis of the battery is an
axis through a center of the battery from a first flat side
of the battery to the other flat side of the battery. In some
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embodiments, a further battery axis 27 is defined as an
axis through the center of the battery and a point on the
circumference of the battery, the further battery axis be-
ing orthogonal, such as 90 degrees +/- 15 degrees, such
as 90 degrees +/- 35 degrees, to a top side and/or a
bottom side of the hearing aid housing 18 at the position
of the center of the battery.
[0054] The battery may be a round flat battery, such
as a coin cell type battery type, and the battery may be
provided with the flat sides along longitudinal axes of the
hearing aid housing 18, such as along the longitudinal
axes of the first hearing aid part 33.
[0055] The second antenna 17 may be provided so
that both the center axis 21 of the battery and the further
battery axis 27 is on one side of the second antenna 17,
and the second end 26 of the hearing aid housing 33, i.e.
the first part of the hearing aid housing 33, is on another
side of the second antenna 17. Thus, the second antenna
17 may be positioned between a center plane of the bat-
tery, the center plane being established by the center
axis 21 of the battery and the further battery axis 27, and
the second end 26 of the hearing aid housing 33.
[0056] It has been found that hereby, a shadow effect
of the battery reduces interference between the first an-
tenna 15 and the second antenna 17.
[0057] In Fig. 3, another hearing aid 30 is shown. In
Fig. 3, like numerals represents the same elements as
shown in Fig. 2. However, in Fig. 3, the hearing aid is a
hearing aid having a first hearing aid part 33 being con-
figured to be positioned behind the ear of a user, and a
second hearing aid part 31 being configured to be posi-
tioned in the ear canal of a user. A coupling element 20
connects the first hearing aid part 33’ and the second
hearing aid part 31. The hearing aid part 31 is shown as
provided in housing or shell 31. In Fig. 3, a first part 15a
of the first antenna 15 is provided in the first hearing aid
part 33, and thus in the first hearing aid housing 33, while
another part 15b of the first antenna 15 is provided in the
coupling element 20. The first part 15a of the first antenna
15 is connected to a first wireless communication unit,
such as a transceiver (not shown in Fig. 3) in the first
hearing aid part 33.
[0058] The second antenna 17 is typically connected
to a second wireless communication unit, such as a trans-
ceiver, different from the first wireless communication
unit.
[0059] Figs. 4a and 4b show schematically a hearing
aid according to the present disclosure. Fig. 4a shows a
side view of a hearing aid, such as of a first part 41 of a
hearing aid 40. The first part of the hearing aid, i.e. the
first hearing aid housing or part 41, has a longitudinal
side 44 and a top side 49. The first hearing aid part 41
has a first end 24 and a second end 26. The hearing aid
40 has a battery 42, a first antenna 45 and a second
antenna 47. It is seen that the battery is provided in the
first hearing aid part 41 closer to the second end 26 of
the first part 41 of the hearing aid, than to the first end
26 of the first hearing aid part 41. Thus, a first distance

2 from the second end 26 to the center axis 43 of the
battery is smaller than a second distance 4 from the first
end 24 to the center axis 43 of the battery.
[0060] The first antenna 45 extends along a side, such
as a longitudinal side 44, of the first hearing aid part, or
hearing aid housing, 41. The second antenna 47 is a
magnetic loop antenna which has a longitudinal axis 46
out of the plane of the paper. It is seen that the center
axis 43 of the battery 42 is out of the plane of the paper
and thus parallel, such as parallel +/- 15 degrees, such
as parallel +/- 35 degrees, with the longitudinal axis 46
of the magnetic loop antenna 47.
[0061] The further battery axis 48 is seen as being or-
thogonal to the top side 49 of the first hearing aid housing
41, such as having an angle of 90 degrees +/- 15 degrees,
such as 90 degrees +/- 35 degrees, to a top side and/or
a bottom side of the hearing aid housing 41 at the position
of the center of the battery.
[0062] In Fig. 4b, the hearing aid 40 is seen from an
end view, from the second end 26 of the first hearing aid
housing 41. The hearing aid housing 41 has an end side
43 of the housing or shell of the hearing aid housing 41.
The battery 22 is seen to be positioned closer to the sec-
ond end 26 than to the first end (not shown in Fig. 4b)
and the second antenna 47 is positioned between the
second end 26 and the battery 22. Typically, the second
antenna 47 comprises a magnetic core 38, in the form
of a rod of a magnetic material, and windings 39 of an
electrical conductor wound around the magnetic core 38.
The magnetic core has a longitudinal axis 5.
[0063] The second antenna 47 may be provided so
that the rod 38 of magnetic material is provided transver-
sal in the first hearing aid housing 41, thus so that the
second antenna has a longitudinal direction orthogonal
to longitudinal sides 44 of the first hearing aid housing.
The longitudinal axis 5 may thus form an angle with the
longitudinal sides of the first hearing aid housing of 90
degrees, such as of 90 degrees +/- 15 degrees, such as
of 90 degrees +/- 35 degrees. The second antenna 47
may primarily radiate through end surfaces 42. The mag-
netic core 38 and the windings 39 may be provided in a
housing (not shown), such as a housing shielding longi-
tudinal parts of the second antenna 47.
[0064] Fig. 5 shows schematically a 3-dimensional
hearing aid. The first antenna 15 is provided on a PCB
28 in the top of a first hearing aid housing 18. The first
antenna is connected to a transceiver or radio 14. The
battery 22 is provided closer to the second end 26 of the
hearing aid housing 18 than to the first end of the hearing
aid housing 24. It is seen that the second antenna 17 is
provided behind the battery with respect to the first an-
tenna 15, and thus between the battery 22 and the sec-
ond end 26 of the hearing aid housing. Coupling element
20 connects the hearing aid housing 18 to the ear of the
user (not shown), either by coupling sound through a
coupling element in the form of an ear hook or a sound
tube, or by coupling a signal to a receiver as positioned
in the ear of a user via a coupling element 20 comprising
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an electrical signal path.
[0065] Fig. 6 shows schematically a shadow effect of
the battery as provided in the first hearing aid part, such
as in the first hearing aid housing. In Fig. 6, the battery
22 is shown having a center axis 21 out of the plane of
the paper and a further battery axis 48, as previously
described. At one side of the battery, an antenna will be
shielded by the battery from influence from an antenna
at the other side of the battery. Thus, if the second an-
tenna 17 is provided behind the battery 22, for example
in the shadow region 61, the second antenna 17 is shield-
ed from the first antenna 15 by the battery 22.
[0066] The shadow region 61 behind the battery may
be defined as the region behind the center axis 21 of the
battery 22, and more specifically, the shadow region may
be defined as being the region behind the plane defined
by the center axis 21 and the further battery axis 48. The
shadow region 61 may be still further specified. Thus, an
axis 62, 62’ may be defined as an axis having an angle
63 to the further battery axis 48 towards the first antenna
15, the angle 63 being between 0 and 45 degrees. At the
intersection between the axis 62, 62’ and the circumfer-
ence of the battery, a tangent is provided, and the shadow
region is defined by the plane defined by the center axis
21 and the further battery axis 48, and furthermore, by
the plane of the tangents 64, 64’. A second antenna 17
provided in the shadow region 61 may thus be shielded
with respect to the antenna 15 provided at the other side
of the battery, opposite the shadow region 61.
[0067] Although particular embodiments have been
shown and described, it will be understood that it is not
intended to limit the claimed inventions to the preferred
embodiments, and it will be obvious to those skilled in
the art that various changes and modifications may be
made without departing from the spirit and scope of the
claimed inventions. The specification and drawings are,
accordingly, to be regarded in an illustrative rather than
restrictive sense. The claimed inventions are intended to
cover alternatives, modifications, and equivalents.
[0068] Aspects of the invention are described in the
following list of enumerated items:

1. A hearing aid having a hearing aid housing, the
hearing aid housing having a first end and a second
end and comprising
a microphone configured to receive an audio signal,
a processing unit configured to process the audio
signal for compensating a hearing loss of a user,
a battery provided closer to a second end of the hear-
ing aid housing than to a first end of the hearing aid
housing,
one or more wireless communication units for wire-
less communication,
at least a part of a first antenna for emission and/or
reception of an electromagnetic field being intercon-
nected with one of the one or more wireless commu-
nication units, and
a second antenna for emission and/or reception of

an electromagnetic field being interconnected with
one of the one or more wireless communication
units,
wherein the second antenna is provided between a
center axis of the battery and the second end of the
hearing aid.

2. A hearing aid according to item 1, comprising

- a first hearing aid part configured to be posi-
tioned in the hearing aid housing behind the ear
of a user,

- a second hearing aid part being configured to
be positioned in the ear of a user, and

- a coupling element coupling the first hearing aid
part and the second hearing aid part.

3. A hearing aid according to item 2, wherein the first
hearing aid part comprises the battery, and wherein
the second hearing aid part comprises a speaker.

4. A hearing aid according to item 2, wherein the
coupling element comprises at least a part of the first
antenna.

5. A hearing aid according to any of the preceding
items, wherein the second antenna has a longitudi-
nal extension in a second direction.

6. A hearing aid according to item 5, wherein the first
antenna (electric) is provided in one or more planes,
the one or more planes being orthogonal, such as
90 degrees +/- 35 degrees, to the second direction.

7. A hearing aid according to any of the preceding
items, wherein the first antenna is configured for ra-
diation in a first frequency range, and the second
antenna is configured for radiation in a second fre-
quency range.

8. A hearing aid according to any of the preceding
items, wherein the first antenna is an electric antenna
and the second antenna is a magnetic antenna.

9. A hearing aid according to any of the preceding
items, wherein the first antenna is configured to op-
erate at a frequency above 800 MHz, such as at a
frequency above 1 GHz, such as at a frequency of
2.4 GHz, during use.

10. A hearing aid according to any of the preceding
items, wherein the second antenna is configured to
operate at a frequency below 100 MHz, such as at
below 10 MHz, during use.

11. A hearing aid according to any of the preceding
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items, wherein the second antenna is configured to
operate at a frequency between 1 MHz and 100 MHz.

12. A hearing aid according to any of the preceding
items, wherein the first antenna is configured for data
communication at a first bit rate.

13. A hearing aid according to any of the preceding
items, wherein the second antenna is configured for
data communication at a second bit rate, the second
bit rate being larger than the first bit rate, such as by
a factor 10.

14. A binaural hearing aid system comprising a first
and a second hearing aid to be provided at a first
and a second ear of the user, respectively, wherein
one or both of the hearing aids is a hearing aid ac-
cording to any of items 1-13.

Claims

1. A hearing aid (10) having a hearing aid housing (18),
the hearing aid housing (18) having a first end (24)
and a second end (26) and comprising
a microphone (11) configured to receive an audio
signal,
a processing unit (12) configured to process the au-
dio signal for compensating a hearing loss of a user,
a battery (22) provided closer to a second end (26)
of the hearing aid housing (18) than to a first end
(24) of the hearing aid housing (18),
one or more wireless communication units (14, 16)
for wireless communication, each of the one or more
wireless communication unit comprising a transmit-
ter-receiver pair,
at least a part of a first antenna (15) for emission and
reception of an electromagnetic field being intercon-
nected with one of the one or more wireless commu-
nication units (14, 16), and
a second antenna (17) for emission and reception
of an electromagnetic field being interconnected with
one of the one or more wireless communication units
(14, 16),
wherein the second antenna (17) is provided be-
tween a center axis (21) of the battery (22) and the
second end (26) of the hearing aid (10),
wherein the first antenna (15) is provided on a first
side of the battery (22) and the second antenna (17)
is provided on a second side of the battery (22), the
first side of the battery (22) and the second side of
the battery being opposite sides of the battery (22).

2. A hearing aid (10) according to claim 1, comprising

- a first hearing aid part (33) configured to be
positioned in the hearing aid housing (18) behind
the ear of a user,

- a second hearing aid part (31) being configured
to be positioned in the ear of a user, and
- a coupling element (20) coupling the first hear-
ing aid part (33) and the second hearing aid part
(31).

3. A hearing aid (10) according to claim 2, wherein the
first hearing aid part (33) comprises the battery (22),
and wherein the second hearing aid part (31) com-
prises a speaker (13).

4. A hearing aid (10) according to claim 2, wherein the
coupling element (20) comprises at least a part of
the first antenna (15).

5. A hearing aid (10) according to any of the preceding
claims, wherein the second antenna (17) has a lon-
gitudinal extension in a second direction.

6. A hearing aid (10) according to claim 5, wherein the
first antenna (electric) is provided in one or more
planes, the one or more planes being orthogonal,
such as 90 degrees +/- 35 degrees, to the second
direction.

7. A hearing aid (10) according to any of the preceding
claims, wherein the first antenna (15) is configured
for radiation in a first frequency range, and the sec-
ond antenna (17) is configured for radiation in a sec-
ond frequency range.

8. A hearing aid (10) according to any of the preceding
claims, wherein the first antenna (15) is an electric
antenna and the second antenna (17) is a magnetic
antenna.

9. A hearing aid (10) according to any of the preceding
claims, wherein the first antenna (15) is configured
to operate at a frequency above 800 MHz, such as
at a frequency above 1 GHz, such as at a frequency
of 2.4 GHz, during use.

10. A hearing aid (10) according to any of the preceding
claims, wherein the second antenna (17) is config-
ured to operate at a frequency below 100 MHz, such
as at below 10 MHz, during use.

11. A hearing aid (10) according to any of the preceding
claims, wherein the second antenna (17) is config-
ured to operate at a frequency between 1 MHz and
100 MHz.

12. A hearing aid (10) according to any of the preceding
claims, wherein the first antenna (15) is configured
for data communication at a first bit rate.

13. A hearing aid (10) according to claim 12, wherein
the second antenna (17) is configured for data com-
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munication at a second bit rate, the second bit rate
being larger than the first bit rate, such as by a factor
10.

14. A binaural hearing aid system comprising a first and
a second hearing aid (10) to be provided at a first
and a second ear of the user, respectively, wherein
one or both of the hearing aids is a hearing aid (10)
according to any of claims 1-13.
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