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(54) FIXATION ELEMENT OF TELECOIL IN HEARING AID

(67)  There is provided a hearing aid for being worn
in or at an ear canal of a user, the hearing aid comprising
a housing comprising a face plate (104, 604) configured
to face the surrounding environment when the hearing
aid is worn by the user, a custom shaped part configured
to be positioned at least partly in the ear canal of the user
when the hearing aid is worn by the user, and a first top-
ographical feature (111, 811), the hearing aid further
comprising a rigid fixation part (308, 808) comprising a
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second topographical feature (1012, 1112), and a third
topographical feature (1013, 1113), where the rigid fixa-
tion part (308, 808) is rigidly mounted on the housing,
and wherein the first topographical feature (111, 811) is
engaging with the second topographical feature (1012,
1112), the hearing aid further comprising a telecoil (110,
610) mounted to the fixation part (308, 808) and wherein
the telecoil (110, 610) engages with the third topograph-
ical feature (1013, 1113).
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Description
FIELD
[0001] The present disclosure relates to hearing aid,

and more particularly a hearing aid for being worn in or
at an ear canal of a user which may be manufactured in
a simple manner ensuring control over position of the
telecoil.

[0002] It may be an issue that suboptimal control over
the position and orientation of the telecoil may lead to
suboptimal performance in terms of receipt of signals with
the telecoil and/or interference with other units, such as
antennas and induction coils, of the hearing aid.

[0003] Therefore, there is a need to provide a solution
that addresses at least some of the above-mentioned
problems.

SUMMARY

[0004] According to a first aspect, the present disclo-
sure provides a hearing aid for being worn in or at an ear
canal of a user, the hearing aid comprising:

- ahousing comprising

- aface plate configured to face the surrounding
environment when the hearing aid is worn by
the user,

- a custom shaped part configured to be posi-
tioned at least partly in the ear canal of the user
when the hearing aid is worn by the user, and

- afirst topographical feature,

- arigid fixation part comprising

- asecond topographical feature, and
- athird topographical feature,

where the rigid fixation part is rigidly mounted on the
housing, and wherein the first topographical feature is
engaging with the second topographical feature, the
hearing aid further comprising:

- a telecoil mounted, such as rigidly mounted, to the
fixation part and wherein the telecoil engages with
the third topographical feature.

[0005] An advantage of the hearing aid may be that
the telecoilmay be keptin afixed relationship with respect
to the housing, which ensures control of the orientation
of the telecoil (such as ensures that an axis of the telecaoil
is in the range [30; 120] degrees with respect to horizontal
during use), which may be relevant for, e.g., optimal re-
ceipt of signals transmitted to the telecoil.

[0006] Another advantage may be that the telecoil is
kept in a fixed relationship with the housing ensures con-
trol of the orientation and/or position of the telecoil with
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respect to other units, such as an antenna suitable for
2.45 GHz wireless communication and/or suitable for 5.1,
5.8 GHz wireless communication, of the hearing aid,
which may be relevant for improved antenna perform-
ance. Control of position and/or orientation may be ad-
vantageous for overcoming potential problems related to
audible artifacts, level dependent distortion and/or deg-
radation in performance of other units, such Bluetooth™
Low Energy (BLE) antenna performance degradation.
[0007] Another advantage may be that the telecoil is
kept in a fixed relationship with the housing ensures con-
trol of the orientation and/or position of the telecoil with
respectto other units, such as the output transducer. This
may be relevant since current drawn in connection with
operation of the output transducer (which may also be
referred to as 'reciever’ or speaker unit) may generate
electromagnetic radiation interfering with communication
via the telecoil, but having the telecoil rigidly mounted on
the rigid fixation part which in turn is rigidly mounted on
the housing enables avoiding that the physical relation-
ship between the output transducer and the telecoil
changes undesirably during use. Since the spatial rela-
tionship is fixed this way, and is thus known, it may be
possible to reduce the interference.

[0008] By ’hearing aid’ may be understood a device
that is adapted to improve or augment the hearing capa-
bility of a user by receiving at least the transmitted output
audio signal, but also the option to use or include an
acoustic signal from a user’s surroundings, and gener-
ating a corresponding audio signal, possibly modifying
the audio signal and providing the possibly modified au-
dio signal as an audible signal to atleast one of the user’s
ears. The "hearing aid" may alternatively or further refer
to a device such as an earphone or a headset adapted
to receive an audio signal electronically, possibly modi-
fying the audio signal and providing the possibly modified
audio signals as an audible signal to at least one of the
user’s ears.

[0009] Such audible signals may be provided in the
form of an acoustic signal radiated into the user’s outer
ear, or an acoustic signal transferred as mechanical vi-
brations to the user’s inner ears through bone structure
of the user’s head and/or through parts of middle ear of
the user or electric signals transferred directly or indirect-
ly to cochlear nerve and/or to auditory cortex of the user.
[0010] Ingeneral, ahearing aid includes i) aninput unit
such as a microphone for receiving an acoustic signal
from a user’s surroundings and providing a correspond-
ing input audio signal, and/or ii) a receiving unit, such as
a hearing aid wireless interface, for electronically receiv-
ing an input audio signal, such as the transmitted output
audio signal. The hearing aid may further include a signal
processing unit for processing the input audio signal and
an output unit, such as an output transducer, for providing
an audible signal to the user in dependence on the proc-
essed audio signal.

[0011] The input unit may include multiple input micro-
phones, e.g. for providing direction-dependent audio sig-
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nal processing. Such directional microphone system is
adapted to enhance a target acoustic source among a
multitude of acoustic sources in the user’s environment.
In one aspect, the directional system is adapted to detect
(such as adaptively detect) from which direction a par-
ticular part of the microphone signal originates. This may
be achieved by using conventionally known methods.
The signal processing unit may include an amplifier that
is adapted to apply a frequency dependent gain to the
input audio signal. The signal processing unit may further
be adapted to provide other relevant functionality such
as compression, noise reduction, etc. The output unit
may include an output transducer such as a loudspeak-
er/receiver for providing an air-borne acoustic signal tran-
scutaneously or percutaneously to the skull bone or a
vibrator for providing a structure-borne or liquid-borne
acoustic signal.

[0012] By ‘for beingwornin oratan ear canal of a user
may be understood hearing aids which fit in (such as
exclusively in) the "bowl!" (pinna) and/or the ear canal of
the ear, such as in-the-ear (ITE) type hearing aids, In-
the-Canal hearing aids (ITC) and/or Completely-in-the-
canal hearing aids (CIC). The present disclosure further
relates to in-the-ear (ITE) type hearing aids.

[0013] The hearingaid may be part of a "binaural hear-
ing system" which refers to a system comprising two
hearing aids where the hearing aids are adapted to co-
operatively provide audible signals to both of the user’'s
ears. The hearing aids of the binaural hearing aid system
need not be of the same type.

[0014] By ’'topographical feature’ may be understood
a structural feature differing from a planar surface. A top-
ographical feature may comprise one or more recesses
and/or one or more protrusions. The first topographical
feature may be monolithically integrated with the hous-
ing.

[0015] An advantage of the topographical features
may be that they define the position and orientation of
the telecoil. An advantage may thus be that the topo-
graphical features, which may in a simple manner be
provided very consistently during manufacture of the
housing and the fixation part, thus define the spatial re-
lationship between the telecoil and the housing and this
enables defining the spatial relationship between the tel-
ecoil and other units of the hearing aid. Thus, this spatial
relationship may in a simple, yet effective manner be ef-
fectively be defined with high precision and low toleranc-
es during manufacture of the units, such as the housing
and fixation part, rather than at the stage of assembly of
the housing, fixation part and telecoil (and optionally oth-
er units).

[0016] The first topographical feature may be posi-
tioned on the interior wall of the housing, such as on the
interior facing side of the face plate.

[0017] By ’rigidly mounted’ is understood that the parts
being rigidly mounted to each other are kept in a fixed
spatial relationship, such as wherein position and/or ori-
entation with respect to each other are kept constant,
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such as constant during normal use. For example, if the
hearing aid is dropped on aflat, hard surface from a height
of 1 meter, the position before/after the drop should not
be able to differ by more than 0.1 mm, such as more than
0.01 mm.

[0018] By ’rigid’ may be understood that the corre-
sponding part, such as the rigid fixation part, does not
deform during normal use.

[0019] The ‘fixation part’ may in an alternative wording
be described as a holder part for holding the telecoil and
defining the telecoil’s position with respect to the housing.
The fixation part may comprise, such as consist of, a
material with a Young’s modulus being equal to or larger
than a Young’s modulus of the housing at the position
where the fixation part is mounted. The fixation part may
comprise, such as consist of, solid polymer. The fixation
part may comprise, such as consist of, a material with a
Young’s modulus being equal to or larger than 0.1 GPa,
such as equal to or larger than 0.5 GPa, such as equal
to or larger than 1.0 GPa. The fixation part may comprise,
such as consist of, a material with a Young’s modulus
being equal to or less than 2000 GPa, such as equal to
or less than 200 GPa, such as equal to or less than 20
GPa.

[0020] By 'mounted on the housing’ may be under-
stood mounted on an inside wall of the housing.

[0021] According to the present disclosure, there is
presented a hearing aid wherein the fixation part is
mounted on the housing via glue. The fixation part may
then be glued to the housing and/or the first topographical
features, such as a holder of or an existing component,
such as a microphone or a near field magnetic induction
coil.

[0022] According to the present disclosure, there is
presented a hearing aid, wherein the telecaoil is partially
encircled by the rigid fixation part around an axis of the
telecoil, wherein the partial encirculation spans an angu-
lar range of equal to or less than 180 degrees, such as
equal to or less than 150 degrees, such as equal to or
less than 120 degrees. This may for example be realized
by having the third topographical feature corresponding
to a cylindrical, concave recess with the shape of a seg-
ment of a circle, which segment at most corresponds to
a semi-circle. An advantage of this may be, that during
mounting, the telecoil can be placed into the third topo-
graphical feature by movement in a direction orthogonal
to the axis of the telecoil (which may in turn facilitate
simple mounting processes and/or reduced risk of dam-
age to the telecoil for example because it is not necessary
to move/slide the telecoil into the third topographical fea-
ture in a direction parallel with the telecoil).

[0023] According to the present disclosure, there is
presented a hearing aid, wherein the third topographical
feature is arranged so that the mounting, the telecoil can
be placed into the third topographical feature by move-
ment in a direction orthogonal to the axis of the telecoil.
[0024] According to the present disclosure, there is
presented a hearing aid, wherein the third topographical
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feature corresponding to a circular, cylindrical, concave
recess with the shape of a segment of a circle, which
segment at most corresponds to a semi-circle, such as
which corresponds to the size and shape of the telecoil
110 (where ’corresponds’ in this context may be under-
stood to imply that the diameter of the segment of the
circle of the third topographical features matches, such
as is within =1 0 % of the outer diameter of the telecoil).
[0025] According to the present disclosure, there is
presented a hearing aid, wherein the hearing aid com-
prises a plurality of wireless receivers, such as wireless
receivers for receiving electromagnetic signals, such as
Bluetooth™ (such as Bluetooth™ Low Energy (BLE))
and/or near-field magnetic induction (NFMI). Wireless
transmission may in general be carried out using any one
of a number of protocols and/or carriers, including, but
not limited to, near-field magnetic induction (NFMI),
baseband modulation, Bluetooth™, WiFi-based, radio
frequency (RF) transmission, such as in the Giga Hz
range, or any other type of suitable carrier frequency
and/or using any other type of suitable protocol.

[0026] According to the present disclosure, there is
presented a hearing aid, wherein the hearing aid com-
prises a Bluetooth™ receiver, such as a Bluetooth™ Low
Energy (BLE) receiver. An advantage of embodiments
of the present invention comprising a Bluetooth™ receiv-
er may be that the current drawn in connection with op-
eration of the Bluetooth™ receiver may generate elec-
tromagnetic radiation interfering with communication via
the telecoil, but having the telecoil rigidly mounted on the
rigid fixation part which in turn is rigidly mounted on the
housing enables avoiding that the physical relationship
between the Bluetooth™ receiver and the telecoil chang-
es undesirably during use. Since the spatial relationship
is fixed this way, and is thus known, it may be possible
to reduce the interference.

[0027] According to the present disclosure, there is
presented a hearing aid, wherein the hearing aid further-
more comprises an antenna suitable for 2.45 GHz and/or
an antenna suitable for 5.8 GHz. By ’suitable for 2.45
GHz’ may be understood suitable for the 2.45 GHz in-
dustrial, scientific and medical (ISM) radio band. By ’an-
tenna suitable for 2.45 GHz’ may be understood an an-
tenna suitable for transmission and/or receipt of electro-
magnetic signals within the 2.45 GHz ISM band and/or
within the wavelength range [2.4; 2.5] GHz.

[0028] By ’suitable for 5.8 GHz’ may be understood
suitable for the 5.8 GHz industrial, scientific and medical
(ISM) radio band. By 'antenna suitable for 5.8 GHz' may
be understood an antenna suitable for transmission
and/or receipt of electromagnetic signals within the 5.8
GHz ISM band and/or within the wavelength range
[5.725; 5.875] GHz.

[0029] According to the present disclosure, there is
presented a hearing aid, wherein the antenna comprises
an at least partial loop, such as an at least partial loop
around a battery housing and/or optionally around a bat-
tery during use.
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[0030] According to the present disclosure, there is
presented a hearing aid, wherein the housing comprises
afourth topographical feature, which defines the position
and/or orientation of the antenna. The fourth topograph-
ical feature may be positioned on the interior wall of the
housing, such as on the interior facing side of the face
plate. The fourth topographical feature may be monolith-
ically integrated with the housing. An advantage of this
embodiment may be that the topographical features,
which may in a simple manner be provided very consist-
ently during manufacture of the housing, define the spa-
tial relationship between the antenna and the telecoil.
Thus, this spatial relationship may in a simple, yet effec-
tive manner be effectively be defined with high precision
and low tolerances during manufacture of the housing
rather than at the stage of assembly of the housing, tel-
ecoil and antenna.

[0031] According to the present disclosure, there is
presented a hearing aid, wherein the hearing aid further-
more comprises an induction coil for near field magnetic
induction (NFMI) communication.

[0032] According to the present disclosure, there is
presented a hearing aid, wherein the housing comprises
a fifth topographical feature, which defines the position
and/or orientation of the induction coil. The fifth topo-
graphical feature may be positioned on the interior wall
of the housing, such as on the interior facing side of the
face plate. The fifth topographical feature may be mon-
olithically integrated with the housing. An advantage of
this embodiment may be that the topographical features,
which may in a simple manner be provided very consist-
ently during manufacture of the housing, thus define the
spatial relationship between the induction coil and the
telecoil. Thus, this spatial relationship may in a simple,
yet effective manner be effectively be defined with high
precision and low tolerances during manufacture of the
housing rather than at the stage of assembly of the hous-
ing, telecoil and induction caoil

[0033] According to the present disclosure, there is
presented a hearing aid, wherein a distance (d,) from an
outer periphery of the telecoil to an internal surface of a
topographical feature for housing a battery is at least 2
mm, such as is 2 mm, and/or wherein the distance (d,)
from an outer periphery of the telecoil to an internal sur-
face of a topographical feature for housing a battery is
at most 4 mm, such as at most 3 mm, such as a most 2
mm. Said distance may be equivalent to a distance to a
battery during use. In embodiments the hearing aid fur-
thermore comprises a battery, in which case said dis-
tance is equivalent to a distance to the battery.

[0034] According to the present disclosure, there is
presented a hearing aid, wherein a distance (ds) from an
outer periphery of the telecoil to a Near Field Magnetic
Induction (NFMI) coil is at least 1 mm, such as is 1 mm,
and/or wherein the distance (d3) from an outer periphery
of the telecoil to a Near Field Magnetic Induction coil is
at most 3 mm, such as a most 2 mm, such as at most 1
mm.
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[0035] According to the present disclosure, there is
presented a hearing aid, wherein a distance (d;) from an
outer periphery of the telecoil to an internal wall of face
plate of the housing is at least 3 mm, such as is 3 mm,
and/or wherein the distance (d4) from an outer periphery
of the telecoil to an internal wall of face plate of the hous-
ing is at most 5 mm, such as at most 4 mm, such as at
most 3 mm.

[0036] According to the present disclosure, there is
presented a hearing aid, wherein the hearing aid further-
more comprises a microphone and wherein the first top-
ographical feature furthermore engages with a micro-
phone and/or wherein the first topographical feature is
arranged on a face plate of the housing.

[0037] According to the present disclosure, there is
presented a hearing aid, wherein the fixation part has a
mirror plane. An advantage of this may be that the same
part can be used in hearing aids for both left and right
ear. For example, the fixation parts for left and right side
may be made "symmetrical", so that the same fixation
part can be used in both left and right side versions. The
telecoil may then be placed "flush" to one end of the fix-
ation part, so the left and right side preassemblies (tele-
coil and fixation part) are "mirrored".

[0038] Accordingto asecond aspect, there is present-
ed a binaural hearing aid system comprising two hearing
aids, said two hearing aids comprising

- afirst hearing aid being a hearing aid according to
any one of the preceding claims and being suitable
as a right ear hearing aid, and

- asecond hearing aid being a hearing aid according
to any one ofthe preceding claims and being suitable
as a left ear hearing aid,

wherein the fixation part of the first hearing aid is identical
to the fixation part of the second hearing aid.

[0039] According to a third aspect, there is presented
a method for providing a hearing aid with a telecoil, said
method comprising:

- providing a housing comprising

- aface plate configured to face the surrounding
environment when the hearing aid is worn by
the user,

- a custom shaped part configured to be posi-
tioned at least partly in the ear canal of the user
when the hearing aid is worn by the user, and

- afirst topographical feature,

- providing a rigid fixation part comprising

- asecond topographical feature, and
- athird topographical feature,

- rigidly mounting a telecoil on the fixation part so that
the telecoil engages with the third topographical fea-
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ture,

- rigidly mounting the fixation part on the housing so
that the first topographical feature is engaging with
the second topographical feature.

[0040] According to afourth aspect, there is presented
use of a hearing aid according to the first aspect or a pair
of hearing aids according to the second aspect for pro-
viding an acoustic signal to one or both ear canals of a
user.

[0041] According to an alternative there is provided a
hearing aid for being worn in or at an ear canal of a user,
the hearing aid comprising:

- a housing comprising

- a face plate configured to face the surrounding en-
vironment when the hearing aid is worn by the user,

- acustom shaped part configured to be positioned at
least partly in the ear canal of the user when the
hearing aid is worn by the user, and

- afirsttopographical feature monolithically integrated
with the housing,

wherein the hearing aid is further comprising:

- atelecoil mounted, such as rigidly mounted, in rela-
tion to the housing and engaging with the first topo-
graphical feature.

[0042] This alternative hearing aid may be seen as cor-
responding to a hearing aid according to the first aspect,
wherein the fixation part of the first aspect is monolithi-
cally integrated with the housing.

[0043] The features and/or technical details outlined
above may be combined in any suitable ways.

BRIEF DESCRIPTION OF DRAWINGS

[0044] The aspects of the disclosure may be best un-
derstood from the following detailed description taken in
conjunction with the accompanying figures. The figures
are schematic and simplified for clarity, and they just
show details to improve the understanding of the claims,
while other details are left out. Throughout, the same
reference numerals are used for identical or correspond-
ing parts. The individual features of each aspect may
each be combined with any or all features of the other
aspects. These and other aspects, features and/or tech-
nical effect will be apparent from and elucidated with ref-
erence to the illustrations described hereinafter in which:

Figure 1 depicts a top-view of a portion of a hearing
aid.

Figure 2 depicts a side-view of the portion of the hear-
ing aid of figure 1.

Figure 3 depicts a perspective-view of the portion of
the hearing aid of figure 1.

Figure 4 depicts a bottom-view of the portion of the
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hearing aid of figure 1.

Figure 5 depicts another perspective-view of the por-
tion of the hearing aid of figure 1.

Figure 6 depicts a top-view of a portion of another
hearing aid.

Figure 7 depicts a side-view of the portion of the hear-
ing aid of figure 6,

Figure 8 depicts a perspective-view of t the portion
of the hearing aid of figure 6,

Figure 9 depicts another perspective-view of the por-
tion of the hearing aid of figure 6,

Figure 10 depicts side and perspective views of tel-
ecoil and fixation part of figures 1-5.

Figure 11 depicts side and perspective views of tel-
ecoil and fixation part of figures 6-9.

DETAILED DESCRIPTION

[0045] The detailed description set forth below in con-
nection with the appended drawings is intended as a de-
scription of various configurations. The detailed descrip-
tion includes specific details for the purpose of providing
athorough understanding of various concepts. However,
it will be apparent to those skilled in the art that these
concepts may be practised without these specific details.
[0046] Figure 1 depictsatop-view of a portion of a hear-
ing aid for being worn in or at an ear canal of a user, the
hearing aid comprising:

- ahousing comprising

- aface plate 104 configured to face the surround-
ing environment when the hearing aid is worn
by the user, and

- a custom shaped part configured to be posi-
tioned at least partly in the ear canal of the user
when the hearing aid is worn by the user,

- a first topographical feature 111, which is an
alignment rib for a microphone,

- arigid fixation part 308 comprising

- asecond topographical feature, and
- athird topographical feature,

where the rigid fixation part 308 is rigidly mounted on the
housing, and wherein the first topographical feature 111
is engaging with the second topographical feature, the
hearing aid further comprising:

- a telecoil 110 mounted to the fixation part 308 and
wherein the telecoil 110 engages with the third top-
ographical feature.

[0047] Figure 1 furthermore shows an internal surface
116 of a topographical feature for housing a battery 118,
which battery is a size ’312’ battery, cf., IEC PR41 (e.g.,
cf., IEC 60086-2 Edition 10.1 2001-10) and/or ANSI 7002
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ZD.

[0048] Figure 1 furthermore shows a distance d1 from
an outer periphery of the telecoil 110 to an internal wall
of face plate 104 which in the present case is 3 mm.
[0049] Figure 2 depicts a side-view of the portion of
the hearing aid of figure 1, and furthermore depicts an
induction coil 220 for near field magnetic induction com-
munication.

[0050] Figure 3 depicts a perspective-view of the por-
tion of the hearing aid of figure 1, and furthermore depicts
a microphone 322.

[0051] Figure 4 depicts a bottom-view of the portion of
the hearing aid of figure 1. The figure also shows the third
topographical feature partially encircling the telecoil
around the telecoil axis (orthogonal to the plane of the
paper) and spanning an angular range of approximately
135 degrees.

[0052] Figure 5 depicts another perspective-view of
the portion of the hearing aid of figure 1.

[0053] Figure 6 depicts a top-view of a portion of an-
other hearing aid for being worn in or at an ear canal of
a user, the hearing aid comprising:

- a housing comprising

- aface plate 604 configured to face the surround-
ing environment when the hearing aid is worn
by the user, and

- a custom shaped part configured to be posi-
tioned at least partly in the ear canal of the user
when the hearing aid is worn by the user,

- afirsttopographical feature, whichis aface plate
supporting wall for an induction coil 620 for near
field magnetic induction communication,

- arigid fixation part comprising

- asecond topographical feature, and
a third topographical feature,

where the rigid fixation part is rigidly mounted on the
housing, and wherein the first topographical feature is
engaging with the second topographical feature, the
hearing aid further comprising:

- atelecoil 610 mounted to the fixation part and where-
in the telecoil 610 engages with the third topograph-
ical feature.

[0054] Figure 6 furthermore shows an internal surface
616 of a topographical feature for housing a battery 618,
which battery is a size 13’ battery, cf., IEC PR48 (e.g.,
cf., IEC 60086-2 Edition 10.1 2001-10) and/or ANSI 7000
ZD.

[0055] Figure 6furthermore shows a distance (d,) from
an outer periphery of the telecoil 610 to an internal sur-
face 616 of a topographical feature for housing a battery
618, which in the present case is 2 mm.
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[0056] Figure 6 furthermore shows a distance (ds) from
an outer periphery of the telecoil 610 to a Near Field
Magnetic Induction (NFMI) coil 620 which in the present
case is 1 mm.

[0057] Figure 7 depicts a side-view of the portion of
the hearing aid of figure 6, and furthermore depicts fixa-
tion part 808 and first topographical feature 811.

[0058] Figure 8 depicts a perspective-view of t the por-
tion of the hearing aid of figure 6, and furthermore depicts
a microphone 322.

[0059] Figure 9 depicts another perspective-view of
the portion of the hearing aid of figure 6, and furthermore
depicts an induction coil 920 for near field magnetic in-
duction communication.

[0060] Figure 10 depicts side views (in the upper row)
and perspective views (in the lower row) of telecoil 110
and fixation part 308 of figures 1-5, and furthermore de-
picts the second topographical feature 1012, which is a
recess in the fixation part 308, and the third topographical
feature 1013, which is a concave, circular (spanning an
angular range of approximately 135 degrees), cylindrical
recess, which corresponds to the size and shape of the
telecoil 110.

[0061] Figure 11 depicts side views (in the upper row)
and perspective views (in the lower row) of telecoil 610
and fixation part 808 of figures 6-9, and furthermore de-
picts the second topographical feature 1112, which is a
recess in the fixation part 808, and the third topographical
feature 1113, which is a concave, circular, cylindrical re-
cess (spanning an angular range of approximately 135
degrees), which corresponds to the size and shape of
the telecoil 610.

[0062] As used, the singular forms "a," "an," and "the"
are intended to include the plural forms as well (i.e. to
have the meaning "atleastone"), unless expressly stated
otherwise. It will be further understood that the terms "in-
cludes," "comprises," "including," and/or "comprising,"
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups there-
of. It will also be understood that when an element is
referred to as being "connected" or "coupled" to another
element, it can be directly connected or coupled to the
other element but an intervening elements may also be
present, unless expressly stated otherwise. Further-
more, "connected" or "coupled" as used herein may in-
clude wirelessly connected or coupled. As used herein,
the term "and/or" includes any and all combinations of
one or more of the associated listed items. The steps of
any disclosed method is not limited to the exact order
stated herein, unless expressly stated otherwise.
[0063] Itshould be appreciated that reference through-
out this specification to "one embodiment" or "an embod-
iment" or "an aspect" or features included as "may"
means that a particular feature, structure or characteristic
described in connection with the embodiment is included
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in at least one embodiment of the disclosure. Further-
more, the particular features, structures or characteris-
tics may be combined as suitable in one or more embod-
iments of the disclosure. The previous description is pro-
vided to enable any person skilled in the art to practice
the various aspects described herein. Various modifica-
tions to these aspects will be readily apparent to those
skilled in the art, and the generic principles defined herein
may be applied to other aspects.

[0064] The claims are not intended to be limited to the
aspects shown herein, butis to be accorded the full scope
consistent with the language of the claims, wherein ref-
erence to an element in the singular is not intended to
mean "one and only one" unless specifically so stated,
but rather "one or more." Unless specifically stated oth-
erwise, the term "some" refers to one or more.

[0065] Accordingly, the scope should be judged in
terms of the claims that follow.

Claims

1. A hearing aid for being worn in or at an ear canal of
a user, the hearing aid comprising:

- a housing comprising

- a face plate (104, 604) configured to face
the surrounding environment when the
hearing aid is worn by the user,

- a custom shaped part configured to be po-
sitioned at least partly in the ear canal of the
user when the hearing aid is worn by the
user, and

- a first topographical feature (111, 811),

- a rigid fixation part (308, 808) comprising

- a second topographical feature (1012,
1112), and
- athird topographical feature (1013, 1113),

where the rigid fixation part (308, 808) is rigidly
mounted on the housing, and wherein the first top-
ographical feature (111, 811) is engaging with the
second topographical feature (1012, 1112), the
hearing aid further comprising:

- a telecoil (110, 610) mounted to the fixation
part (308, 808) and wherein the telecoil (110,
610) engages with the third topographical fea-
ture (1013, 1113).

2. Ahearing aid according to any one of the preceding
claims, wherein the hearing aid comprises a plurality
of wireless receivers, such as wireless receivers for
receiving electromagnetic signals.
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A hearing aid according to any one of the preceding
claims, wherein the hearing aid comprises a Blue-
tooth™ receiver, such as a Bluetooth™ Low Energy
receiver.

A hearing aid according to any one of the preceding
claims, wherein the hearing aid furthermore compris-
es an antenna suitable for 2.45 GHz and/or an an-
tenna suitable for 5.8 GHz.

A hearing aid according to claim 4, wherein the an-
tenna comprises an at least partial loop, such as an
at least partial loop around a battery housing and/or
optionally around a battery (118, 618) during use.

A hearing aid according to any one of claims 4-5,
wherein the housing comprises a fourth topograph-
ical feature, which defines the position and/or orien-
tation of the antenna.

A hearing aid according to any one of the preceding
claims, wherein the hearing aid furthermore compris-
es aninduction coil (220, 620) for near field magnetic
induction communication.

Ahearing aid according to claim 7, wherein the hous-
ing comprises a fifth topographical feature, which de-
fines the position and/or orientation of the induction
coail (220, 620).

A hearing aid according to any one of the preceding
claims, wherein the telecoil is partially encircled by
the rigid fixation part around an axis of the telecoil,
wherein the partical encirculation spans an angular
range of equal to or less than 180 degrees, such as
equal to or less than 150 degrees, such as equal to
or less than 120 degrees.

A hearing aid according to any one of the preceding
claims, wherein the third topographical feature is ar-
ranged so that the mounting, the telecoil can be
placed into the third topographical feature by move-
ment in a direction orthogonal to the axis of the tel-
ecoil.

A hearing aid according to any one of the preceding
claims, wherein a distance from an outer periphery
of the telecoil (110, 610) to an internal wall of face
plate (104, 604) of the housing is atleast 3 mm, such
as is 3 mm, and/or wherein the distance from an
outer periphery ofthe telecoil (110, 610) to aninternal
wall of face plate (104, 604) of the housing is at most
5 mm, such as at most4 mm, such as at most 3 mm,
and/or

wherein a distance from an outer periphery of the
telecoil to an internal surface (116, 616) of a topo-
graphical feature for housing a battery (118, 618) is
at least 2 mm, such as is 2 mm, and/or wherein the
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12.

13.

14.

15.

distance from an outer periphery of the telecoil to an
internal surface (116, 616) of a topographical feature
for housing a battery (118, 618) is at most 4 mm,
such as at most 3 mm, such as a most 2 mm..

A hearing aid according to any one of the preceding
claims, wherein the hearing aid furthermore compris-
es a microphone (322) and wherein the first topo-
graphical feature furthermore engages with a micro-
phone and/or wherein the first topographical feature
(111, 811) is arranged on a face plate (104, 604) of
the housing.

A binaural hearing aid system comprising two hear-
ing aids, said two hearing aids comprising

- afirsthearing aid being a hearing aid according
to any one of the preceding claims and being
suitable as a right ear hearing aid, and
- a second hearing aid being a hearing aid ac-
cording to any one of the preceding claims and
being suitable as a left ear hearing aid,

wherein the fixation part of the first hearing aid is
identical to the fixation part of the second hearing aid.

A method for providing a hearing aid with a telecoil
(110, 610), said method comprising:

- providing a housing comprising

- a face plate (104, 604) configured to face
the surrounding environment when the
hearing aid is worn by the user,

- a custom shaped part configured to be po-
sitioned at least partly in the ear canal of the
user when the hearing aid is worn by the
user, and

- a first topographical feature (111, 811),

- providing a rigid fixation part (308, 808) com-
prising

- a second topographical feature (1012,
1112), and
- athird topographical feature (1013, 1113),

- rigidly mounting a telecoil (110, 610) on the
fixation part (308, 808) so that the telecoil (110,
610) engages with the third topographical fea-
ture (1013, 1113),

- rigidly mounting the fixation part (308, 808) on
the housing so that the first topographical fea-
ture (111,811) is engaging with the second top-
ographical feature (1012, 1112).

Use of a hearing aid according to any one of claims
1-12 or a pair of hearing aids according to claim 13



15 EP 3 462 750 A1

for providing an acoustic signal to one or both ear
canals of a user.
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