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Description
Technical field

[0001] The present disclosure relates to a hearing aid
for placement in a user’s ear canal, a charging station
and a method of producing a charging station. More spe-
cifically, the disclosure relates to a hearing aid for place-
mentin a user’'s ear canal, a charging station and a meth-
od of producing a charging station as defined in the in-
troductory parts of the independent claims.

Background art

[0002] A problem with the solutions of the prior art is
the effort of changing battery. There is thus a need for
improved usability.

[0003] Custom hearing aids are hearing aids molded
specifically for the ear canal of the specific user. The
customized shell means that the internal volume of the
hearing aid will be different for each hearing aid, and as
the hearing aids are small available space is scarce for
placing components affecting dimensioning, i.e. "sizing",
and designing parts of the hearing aid being visible/ex-
posed when placed in the ear.

Summary

[0004] It is an object of the present disclosure to miti-
gate, alleviate or eliminate one or more of the above-
identified deficiencies and disadvantages in the prior art
and solve at least the above-mentioned problem.
[0005] Inone aspect, one or more of the above objects
are achieved by means of a hearing aid, as claimed in
the associated independent claim, preferred variants
thereof being defined in associated dependent claims.
[0006] According to a first aspect there is provided a
hearing aid for placement in a user’s ear canal, the hear-
ing aid comprising a shell, a faceplate comprising an up-
per face and a lower face and a circumference, the upper
face being exposed when the shell is placed in a user’s
ear, a battery, a coil arranged at the faceplate, a button
arrangement comprising a plunger configured for con-
trolling an integrated circuit arranged below the coil, the
coil comprising one or more windings, the one or more
windings being provided circumferential of an inner cavity
of the coil with respect to a center axis of the caoil, the
button arrangement being configured such that the
plunger in atleast one position extends through the inner
cavity of the coil for engaging the integrated circuit, the
plunger being operable via the upper face.

[0007] According to some embodiments, the plunger
is adapted to activate a push button on the integrated
circuitwhen the plunger is pushed towards the integrated
circuit. According to some embodiments, the plunger is
adapted to activate a push button on the integrated circuit
when the plunger is turned and/or pushed towards the
integrated circuit. According to some embodiments, the
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push button activates or deactivates the integrated circuit
when the plunger is turned and/or pushed towards the
integrated circuit.

[0008] According to some embodiments, the plunger
is configured as a control knob adapted to activate said
integrated circuit when turned.

[0009] According to some embodiments, the button ar-
rangement is configured to control and/or activate and/or
deactivate the hearing aid.

[0010] According to some embodiments, the coil is an
antenna for wireless communications and/or wireless
charging a battery.

[0011] According to some embodiments, the plunger
is operable through the upper face of the faceplate.
[0012] According to some embodiments, the hearing
aid comprises at least two microphone arrangements.
[0013] Accordingto some embodiments, said coil com-
prises a body having a cross-section being oval and/or
circular and/or elliptical in a plane being perpendicular to
the center/longitudinal axis of the coil.

[0014] According to some embodiments, said coil body
has a cross-section being circular and/or elliptical in a
plane being perpendicular to the center/longitudinal coil
axis.

[0015] According to some embodiments, the shell is
adapted after a user’s auditory canal such that the hear-
ing aid when placed in the ear is always orientated in a
specifically predetermined position such that the time de-
lay between sound received by the microphone arrange-
ments gives an indication of direction from where the
sound originate.

[0016] According to some embodiments, the coil and
its body allow the microphone arrangements to be situ-
ated off-center and/or outside the body.

[0017] According to some embodiments, the coil and
its body allow the microphone arrangements to be situ-
ated off-center and/or outside the oval and/or circular
and/or elliptical and/or cylindrical shape of the body.
[0018] According to some embodiments, the micro-
phone arrangements are essentially situated horizontally
during use. According to an embodiment, the microphone
arrangements of the hearing aid are situated horizontally
during use. However, this of course being in dependency
of the user’s orientation of the head/ears.

[0019] The horisontal orientation of the hearing aid is
defined relative an ear-to-ear axis being essentially par-
allel to or parallel to the users face, i.e. when the hearing
aid is positioned at its operational position at the ear/-s
of a user.

[0020] According to some embodiments, the plunger
in atleast one position extends through and beyond/past
the length of the coil and/or the inner cavity of the coil for
engaging the integrated circuit.

[0021] According to some embodiments, the plunger
is at least partly made of a material being magnetizable.
[0022] According to some embodiments, said coil has
a radial/ extension perpendicular to its center axis being
larger/greater than its longitudinal/ extension along or in
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parallel with its centre axis.

[0023] According to some embodiments, said coil has
a larger/greater width/breadth as measured in a plane
perpendicular to its centre axis than its length/thickness
as measured in a plane along or in parallel with its centre
axis.

[0024] According to a second aspect there is provided
a charging station comprising a body and a lid, wherein
the charging station is configured to charge a hearing aid
according to any of the disclosed aspects/example em-
bodiments by means of induction when the hearing aid
is coupled to the charging station.

[0025] According to some embodiments, the charging
station comprises a coil configured for magnetizing the
plunger and thereby charging the hearing aid when the
charging station is coupled to the hearing aid.

[0026] According to a third aspect there is provided a
method of producing a charging station according to any
disclosed aspect/example/embodiment, the method
comprising the steps of manufacturing a body of the
charging station; providing the body with a cavity being
essentially shaped as the hearing aid’s shell; manufac-
turing a lid of the charging station; providing the lid with
a cavity for receiving the hearing aid’s face plate; provid-
ing the lid with a charging device, the charging device
and the lid being adapted to mate such that the charging
device is able to charge the hearing aid when the lid is
closed.

[0027] According to some embodiments, the method
comprises the steps of manufacturing a body of the
charging station; providing said body with a cavity being
essentially shaped as the hearing aid’s shell; manufac-
turing a lid of the charging station; providing said lid with
a cavity being essentially shaped as the hearing aid’'s
face plate; providing said lid with a charging device, said
charging device and said lid being adapted to mate such
that said charging device is able to charge the hearing
aid when the lid is closed.

[0028] According to a fourth aspect there is provided
a charging station comprising a body and a lid, wherein
the charging station is configured to charge one or more
hearing aids according to any of the disclosed as-
pects/embodiments by means of induction when the
hearing aid/-s is/are coupled to the charging station, and
which body of the charging station is configured to at
least roughly guide or steer or orientate or align the hear-
ing aid/-s when introduced and received therein into po-
sition and which lid of the charging station is configured
to guide or steer or orientate or align the hearing aid/-s
as/when introduced/received in the charging station with
a finer or vernier or final control into a final charging po-
sition of the hearing aid/-s when the lid is closed.
[0029] According to some embodiments, the shell of
the hearing aid has its cavity/space opening or orifice of
its inner cavity or space facing the distal end of the hear-
ing aid, which opening the faceplate of the hearing aid is
configured to close when applied thereon.

[0030] According to some embodiments, the plunger
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is configured as a core for its coil.

[0031] Further objects and features of the present in-
vention will appear from the following definitions of as-
pects/examples/embodiments thereof.

[0032] Hence, it is to be understood that the herein
disclosed disclosure is not limited to the particular com-
ponent parts of the device described or steps of the meth-
ods described since such device and method may vary.
Itis also to be understood that terminology used herein
is for purpose of describing particular embodiments only,
and is not intended to be limiting. It should be noted that,
as used in the specification and appended claims, the
articles "a", "an", "the", and "said" are intended to mean
that there are one or more of the elements unless the
context explicitly dictates otherwise. Thus, e.g., refer-
ence to "a unit" or "the unit" may include several devices,
and the like. Furthermore, words like "comprising", "in-
cluding", "containing" and similar wordings does not ex-
clude other elements or steps.

[0033] Terminology -- The term "outside" is to be inter-
preted as meaning that an entity is at least partly or fully
(wholly) placed or arranged outside or externally of an-

other entity.

Brief descriptions of the drawings

[0034] Theabove objects, as well as additional objects,
features and advantages of the present disclosure, will
be more fully appreciated by reference to the following
illustrative and non-limiting detailed description of exam-
ple embodiments of the present disclosure, when taken
in conjunction with the accompanying drawings.

Figure 1A shows a side view in cross-section of the
hearing aid according to an embodiment of the
present disclosure.

Figure 1B shows a perspective view in cross-section
of a faceplate of the hearing aid according to an em-
bodiment of the present disclosure.

Figure 1C shows the faceplate of the hearing aid of
fig. 1B from the underside according to an embodi-
ment of the present disclosure.

Figure 1D schematically illustrates an example of a
hearing aid according to an embodiment of the
present disclosure.

Figure 2A shows a hearing aid shell in perspective
according to an example of prior art.

Figure 2B shows a shell of the hearing aid in per-
spective according to an embodiment of the present
disclosure.

Figure 3 shows the hearing aid in a top view (towards
the faceplate of the hearing aid) according to an em-



5 EP 3 836 564 A1 6

bodiment of the present disclosure.

Figure 4A shows a cross-sectional view in perspec-
tive of the hearing aid according to an embodiment
of the present disclosure.

Figure 4B shows a side view of a cross-section of
the hearing aid according to an embodiment of the
present disclosure.

Figure 4C shows a cross-sectional view in perspec-
tive of the hearing aid according to an embodiment
of the present disclosure.

Figure 4D shows a side view of a cross-section of
the hearing aid according to an embodiment of the
present disclosure.

Figure 4E shows a cross-sectional view in perspec-
tive of the hearing aid according to an embodiment
of the present disclosure.

Figure 4F shows a side view of a cross-section of
the hearing aid according to an embodiment of the
present disclosure.

Figure 5A shows a cross-sectional view in perspec-
tive of the hearing aid according to an embodiment
of the present disclosure.

Figure 5B shows a side view of a cross-section of
the hearing aid according to an embodiment of the
present disclosure.

Figure 5C shows a cross-sectional view in perspec-
tive of the hearing aid according to an embodiment
of the present disclosure.

Figure 5D shows a side view of a cross-section of
the hearing aid according to an embodiment of the
present disclosure.

Figure 6A shows a cross-sectional planar view from
above of a coil of the hearing aid according to an
embodiment of the present disclosure.

Figure 6B shows a cross-sectional planar view from
above of a coil of the hearing aid according to another
embodiment of the present disclosure.

Figure 7 shows a side view of a cross-section of a
charging station according to an embodiment of the

present disclosure.

Detailed description

[0035] The present disclosure will now be described
with reference to the accompanying drawings, in which
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preferred example embodiments of the disclosure are
shown. The disclosure may, however, be embodied in
other forms and should not be construed as limited to the
herein disclosed embodiments/examples. The disclosed
embodiments are provided to fully convey the scope of
the disclosure to the skilled person. Like reference nu-
merals refer to like elements throughout. Like elements
will, thus, not be described in detail with respect to the
description of each figure. It should also be noted that
the figures are only intended to facilitate the description
of the embodiments. They are not intended as an ex-
haustive description of the claimed invention or as a lim-
itation on the scope of the claimed invention. In addition,
an illustrated embodiment needs not have all the aspects
or advantages shown. An aspect or an advantage de-
scribed in conjunction with a particular embodiment is
not necessarily limited to that embodiment and can be
practiced in any other embodiment/-s even if not so illus-
trated, or if not so explicitly described. Throughout, the
same reference numerals are used for identical or cor-
responding parts.

[0036] The present description provides an improved
hearing aid 10 for placement in user’s ear canal, a charg-
ing station 200 and method of producing a charging sta-
tion. According to an example embodiment there is pro-
vided a hearing aid 10 for placementin a user’s ear canal.
The hearing aid 10 has a proximal end 1 and a distal end
2. The proximal end 1 is the end of the hearing aid 10
that is inserted into the user’s ear canal and facing the
tympanic membrane when inserted, the distal end 2 is
the opposite end.

[0037] The hearing aid 10 comprises a shell 20. The
shell 20 is customised for the user’s ear canal. The shell
20 comprises an inner space 21 configured for at least
partly or wholly/fully receiving a rechargeable battery 40
for powering the hearing aid 10. The hearing aid 10 com-
prises a faceplate 30 comprising an upper face 31 and
a lower face 32 and a circumference. The upper face 31
is exposed at the distal end 2 of the hearing aid 10 when
the shell 20 is placed in a user’s ear. The hearing aid 10
comprises a coil 54 arranged at the faceplate 30, a button
arrangement 60, 61 comprising a plunger 70 configured
for controlling anintegrated circuit (IC) 80 arranged below
the coil 54. The coil 54 is in one embodiment part of a
charging arrangement 50. The coil 54 comprises one or
more windings 53. The one or more windings 53 are pro-
vided circumferential of an inner cavity 52 of the coil 54
with respect to a center/longitudinal axis CC of the coil.
The button arrangement 60, 61 is configured such that
the plunger 70 in at least one position extends through
the inner cavity 52 of the coil 54 for engaging the IC 80,
which plunger is operable via the upper face 31 of the
faceplate 30.

[0038] The inner space 21 is in some embodiments,
notall, configured for atleast partly receiving the charging
arrangement 50. In some embodiments, not all, the inner
space 21 is configured for facing and/or at least partly
receiving at least one microphone arrangement 110



7 EP 3 836 564 A1 8

and/or at least partly receiving one audio channel 120.
One or more audio channels 120 are provided to guide
sound to the microphone/-s of the microphone arrange-
ment/-s 110. In some embodiments, the inner space 21
is configured for at least partly receiving the IC 80.
[0039] The faceplate 30 of the hearing aid 10 is con-
figured for closing the inner shell space 21. The IC 80 is
configured to be arranged between the faceplate 30 and
the proximal hearing aid end 1. The shell 20 comprises
an opening or orifice 22 at and facing towards the distal
hearing aid end 2. The charging arrangement 50 is con-
figured to be situated at the distal hearing aid end 2. The
battery 40 is configured to be situated between the IC 80
and the proximal end 1. The shell opening/orifice 22 is
configured to be closed off by the faceplate 30 when as-
sembled against the shell 20 at the distal hearing aid end
2 to make up the whole hearing aid 10. The shell open-
ing/orifice 22 is configured to be closed off by the face-
plate 30 and these entities are sealingly assembled
when/after making up the hearing aid 10.

[0040] In an example/embodiment, the plunger 70 is
adapted to activate one or more push buttons 61 on the
integrated circuit 80 when the plunger is pushed towards
the IC 80.

[0041] Accordingtoanexample, the charging arrange-
ment 50 and the at least one microphone arrangement
110 are produced as one module M, see figs. 1A, 1C,
2B, 4A, 4B, 4C, 4D, 4F, 5A, 5B, 5C and 5D. According
to an example, the faceplate 30 comprises a cavity 33 at
its lower face 32 for at least partly receiving said module
50, 110, M. The faceplate cavity 33 is configured for fac-
ing and/or closing the inner space 21 of the shell 20 sim-
ilar to a lid then being sealed. According to an example,
the charging arrangement 50 comprises a coil 54. The
coil 54 being configured for wireless communication
and/or wireless charging of the battery 40. According to
an example, the charging arrangement 50 comprises ter-
minals 55 extending at the upper face 31 of the faceplate
30. According to an example, hearing aid 10 comprises
a button arrangement 60 thatin turn comprises the plung-
er/-s 70. The plunger/-s 70 is/are operable through the
upper face 31 of the faceplate 30. In an example, the
plunger/-s 70 is/are adapted to activate one or more push
buttons 61 on the IC 80 when the plunger/-sis/are pushed
towards the IC. According to an example, the button ar-
rangement 60 comprises the plunger/-s 70 and/or the
push button/-s 61. In an example, the plunger/-s 70 and
push button/-s 61 are separate entities or part of the same
entity or integral parts that could be fixed or movable at
least somewhat relative each other. In an example, the
plunger/-s 70 and/or push button/-s 61 8s/are part of the
faceplate 30 and/or the IC 80 or integrated in the face-
plate and/or in the IC. In an example, the plunger/-s 70
and/or push button/-s 61 is/are part of the faceplate 30
orintegrated in the faceplate and movable atleast some-
what relative each other and/or the face plate 30 and/or
the IC 80 to ensure their engagement and disengage-
ment with the IC 80 for its control and/or activation/de-
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activation.

[0042] According to an example, the coil 54 comprises
one or more windings 53.The one or more windings 53
are provided circumferential of an inner cavity 52 of the
coil 54 with respect to a center or longitudinal axis CC of
the coil. According to an example, the plunger 70 is con-
figured to extend through the inner coil cavity 52 along
the coil center/longitudinal axis CC to access the IC 80.
The plunger 70 is in one example a single push button.
In one example, the plunger 70 is a rocker arm with two
circuits or the like. According to an example, one or more
of the windings 53 of the coil 54 is/are configured to ex-
tend radially and/or axially around the inner coil cavity
52. As examples, the plunger/-s 70 is a push button pref-
erably being spring biased to be forced back to its initial
position after pushing force ends. Alternatively, the
plunger/-s 70 is a rocker arm. A rocker arm 70 is a flexible
and/or jointed/hinged arm, which will spring back to its
initial position once the pushing force is gone. The plung-
er/-s 70 and/or rocker arm may activate a push button
61 on the IC 80 or have a metallic tip which closes a
circuit when coming into contact with an opposite part of
a switch or the like on the IC.

[0043] According to an example, the plunger 70 is con-
figured as a control knob adapted to activate the IC 80
when turned. According to an example, the button ar-
rangement 60, 61, 70 is configured to activate or deac-
tivate the hearing aid 10 and/or change program and/or
change audio filtering and/or volume (down/up) and/or
power (down/up) and/or turn it on or off via the IC 80 or
one or more like component/-s, such as further control
units 81, 92.

[0044] According to an embodiment, the coil 54 is an
antenna 130 for wireless communication. According to
an embodiment, the coil 54 is configured for charging the
battery 40 wirelessly. According to an embodiment, the
coil 54 is an antenna 130 for wireless communication and
configured for charging the battery 40 wirelessly.
[0045] According to an example, the hearing aid 10
comprises at least two microphone arrangements 110.
According to examples, one, both or each microphone
arrangement 110 comprises at least one associated au-
dio channel 120, see figs. 3, 4A, 4C and 4E.

[0046] According to an example, the coil 54 comprises
a body 51 having a cross-section being rounded and/or
oval in a plane perpendicular to its center/longitudinal
axis CC and/or the center/longitudinal axis CP of the
plunger 70, see e.g. figs. 1B, 1C, 6A and 6B.

[0047] According to an example, said coil body 51 has
a cross-section being circular and/or elliptical in a plane
perpendicular to the center/longitudinal axis CC, see e.g.
figs. 1B and 2B.

[0048] The orientation and/or extension of the cross-
sectional plane of the coil 54 could be diverging from/in
relation to the center/longitudinal coil axis CC and/or the
center/longitudinal axis CP of the plunger 70 at any other
angle besides about 90° or exactly 90°, e.g. at an angle
of between about 10° to 80° or between 10° to 80°; or at
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an angle of between about 20° to 70° or between 20° to
70°; oratan angle ofbetween about 30° to 60° or between
30° to 60°; or at an angle of between about 40° to 50° or
between 40 to 50°; or at an angle of about 45° or exactly
45°.

[0049] In an example, the shell 20 is adapted after a
user’s auditory canal so that each hearing aid 10 when
placed in the ear is always orientated in a specifically
predetermined position such that the time delay between
sound received by the microphone arrangement/-s 110
and audio channel/-s 120 give/-s an indication of direction
from where the sound originate.

[0050] According to an example, the coil 54/its body
51 allows the microphone arrangement/- s 110 to be sit-
uated off-center and/or outside the body. According to
an example, the coil 54 and its body 51 allow the micro-
phone arrangement/-s 110 to be situated off-center
and/or outside the cylindrical body. According to an ex-
ample, the coil 54 and its body 51 allow the microphone
arrangement/-s 110 to be situated off-center and/or out-
side the oval shape. According to an example, the coll
54 with body 51 allow the microphone arrangement/-s
110 to be situated off-center and/or outside the circular
and/or elliptical shape of the body.

[0051] According to an example embodiment there is
provided a hearing aid 10, wherein the microphone ar-
rangement/-s 110 are essentially situated horizontally
during use. The horisontal orientation of the hearing aid
10 is defined relative an ear-to-ear axis being essentially
parallel to or parallel to the users face, i.e. when the hear-
ing aid 10 is positioned at its operational position at the
ear/-s of a user.

[0052] According to an example, the plunger 70 in at
least one position extends through and beyond/past the
length/height/thickness L/H of the coil 54 for engaging
the IC 80.

[0053] According to an example, the plunger 70 is at
least partly or wholly made of a material being magnet-
izable. According to an example, the plunger 70 is atleast
partly or wholly made of a magnetic material. This im-
proves the performance of the coil 54 and associated
entities when the coil is used as a magnetic induction
antenna.

[0054] According to an example, the coil 54 has a ra-
dial/(physical) extension W/T perpendicular to its centre
axis CC being larger/greater than its longitudinal/(phys-
ical) extension L/H along or in parallel with its centre axis
CC.

[0055] Accordingto an example, the coil 54 has a larg-
er/greater width/breadth/thickness W/T as measured in
a plane perpendicular to its centre axis CC than its
length/height L/H as measured in a plane along or in par-
allel with its centre axis CC, see e.qg. figs. 1A, 4B, 4D, 4F,
5B, 5D, 6A and 6B.

[0056] According to an example embodiment there is
provided a charging station 200 comprising a body 210
and a lid 300, wherein the charging station is configured
to charge one or more hearing aids 10 simultaneously
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and/or in parallel and/or in series and/or one by one
and/or only one or two at a time according to any former
or latter aspects/examples by means of induction when
the hearing aid/-s is/are coupled to the charging station.
[0057] According to an example, the charging arrange-
ment 50 comprises a coil 54 configured for magnetizing
the plunger 70 and thereby charging the hearing aid 10
when the charging station 200 is coupled to the hearing
aid.

[0058] Accordingtoanaspectthereisprovided a meth-
od of producing a charging station 200 comprising the
steps of manufacturing a body 210 of the charging sta-
tion; providing the body 210 with a cavity 220 being es-
sentially shaped as the hearing aid’s shell 20; manufac-
turing a lid 300 of the charging station 200; providing the
lid with a cavity 310 for abutting and/or contacting/touch-
ing and/or engaging and/or enclosing and/or and/or cov-
ering and/or receiving the hearing aid’s faceplate 30; pro-
viding the lid with a charging device 320, the charging
device 320 and the lid 300 being adapted to mate such
that the charging device 320 is able to charge the hearing
aid 10 when the lid 300 is closed.

[0059] According to an example, the method compris-
es the steps of manufacturing a body 210 of the charging
station 200; providing said body with a cavity 220 being
essentially shaped as the hearing aid’s shell 20; manu-
facturing a lid 300 of the charging station; providing the
lid 300 with a cavity 310 being essentially shaped for
receiving the hearing aid’s faceplate 30; providing said
lid with a charging device 320, the charging device 320
and the lid 300 being adapted to mate such that the charg-
ing device 320 is able to charge the hearing aid 10 when
the lid 300 is closed. The charging device/-s 320 of the
charging station/-s 200 and the charging arrangement/-
s 50, 54 of the hearing aid/-s 10 are configured to be
operatively controlled to cooperate to enable the charg-
ing functionality without direct physical contact between
electrical conductors, i.e. by contactless charging, e.g.
via induction.

[0060] Fig. 1Ashowsanembodimentofthe disclosure.
Figs. 1B and 1C show the embodiment of fig. 1A in two
different perspectives, i.e. fig. 1B shows the faceplate 30
partly in cross-section essentially in the direction of ar-
rows A and in perspective somewhat angled in relation
to the plane of the faceplate 30 and the longitudinal axis
CP of the plunger/button 70, while fig. 1C shows the face-
plate 30 in fig. 1B from below in the direction of arrows
C of fig. 1B and in perspective, i.e. essentially in parallel
with or at least almost in alignment with/along the longi-
tudinal axis CP of plunger or button 70. Fig. 2A shows a
prior art hearing aid shell 20. Fig. 2B shows an embodi-
ment of the disclosure. Fig. 3 shows the embodiment of
figs. 1A-C in direction of arrows B, i.e. perpendicular to
the plane of the faceplate 30 but along the longitudinal
axis CP of the plunger/button 70. Figs. 4A and 4B show
an embodiment of the disclosure from two different per-
spectives and as part cutouts, i.e. fig. 4A shows the same
embodiment as in fig. 4B but in perspective, i.e. fig. 4B
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shows the same embodiment as in fig. 4A but in planar
view. Figs. 4C and 4D show an embodiment of the dis-
closure from two different perspectives and as part cut-
outs, i.e. fig. 4C shows the same embodiment as in fig.
4D but in perspective, i.e. fig. 4D shows the same em-
bodiment as in fig. 4C but in planar view. Figs. 4E and
4F show an embodiment of the disclosure from two dif-
ferent perspectives and as part cutouts, i.e. fig. 4E shows
the same embodiment as in fig. 4F but in perspective,
i.e. fig. 4F shows the same embodiment as in fig. 4E but
in plane view. Figs. 5A and 5B show an embodiment of
the disclosure from two different perspectives and as part
cutouts, i.e. fig. 5A shows the same embodiment as fig.
5B but in perspective, i.e. fig. 5B shows the same em-
bodiment as in fig. 5A but in plane view. Figs. 5C and 5D
show an embodiment of the disclosure from two different
perspectives and as part cutouts, i.e. fig. 5C shows the
same embodiment as in fig. 5D but in perspective, i.e.
fig. 5D shows the same embodiment as in fig. 5C but in
a planar view. Figs. 6A and 6B show differently shaped
embodiments of the coil 54 in planar cross-sectional
views. Fig. 7 shows an embodiment of a charging station
200 in cross-section.

[0061] The firstaspect of this disclosure shows a hear-
ing aid 10 for placement in a user’s ear canal, the hearing
aid comprising a shell 20 and a faceplate 30. The face-
plate 30 comprises an upper face 31 and a lower face
32 and a circumference. The upper face 31 is exposed
when the shell 20 is placed in a user’s ear. The hearing
aid 10 comprises further a rechargeable battery 40, a
charging arrangement 50 comprising a coil 54 arranged
at the faceplate 30 and a button arrangement 60 com-
prising a plunger 70 configured for controlling an inte-
grated circuit (IC) 80 arranged below the coil 54. The
shell 20 comprises an inner space 21. The faceplate 30
is configured for closing the inner shell space 21. The IC
80 is arranged between the faceplate 30 and the proximal
end 1. The charging arrangement 50 is situated at the
distal hearing aid end 2. The battery 40 is situated be-
tween the IC 80 and the proximal end 1.

[0062] The charging arrangement 50, 54 and at least
one microphone arrangement 110 are produced as one
module M in an embodiment. The charging arrangement
50, 54 and two microphone arrangements 110 are pro-
duced as one module M in an embodiment. The charging
arrangement 50, 54, two microphone arrangements 110
and optionally at least one button arrangement 60, 61,
70 are produced as one module M in an embodiment. In
an embodiment, the charging arrangement 50 and its coil
54, atleastone microphone arrangement 110 and atleast
one button arrangement 60, 61, 70 are produced as one
module M. In an embodiment, the charging arrangement
50 and its coil 54, at least one microphone arrangement
110, at least one button arrangement 60, 61, 70 and at
least one 2.4 GHz antenna are produced as one module
M. Inan embodiment, such a solution above and/or below
creates a new standardized architecture module ena-
bling fixating at least the entities 50, 54 and 110, i.e. the
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charging arrangement and the microphone arrange-
ment/-s, in the faceplate 30 as one module M. In an em-
bodiment, any of the above and/or below solutions sim-
plifies/-y access of at least the following entities: the
charging arrangement 50, 54 and the microphone ar-
rangement/-s 110 and, optionally, the button arrange-
ment 60, 61, 70 from the faceplate 30 enabling program
switching and/or charging and/or sound intake and/or
sound output and/or control of wireless performance of
the hearing aid 10. In an embodiment, a module M com-
prising at least the charging arrangement 50, 54 and the
microphone arrangement/-s 110 eliminate the need of a
battery opening in the faceplate 30. In an embodiment,
amodule M comprising the charging arrangement 50 with
its coil 54 and the microphone arrangement/-s 110 and
optionally comprising at least one button arrangement
60, 61, 70 optimise/minimise the design/size of the face-
plate 30. In an embodiment, a module M comprising the
charging arrangement 50 and/or a button arrangement
60/button 61 and/or a plunger 70 and the microphone
arrangement/-s 110 provide a more flexible architecture
of the hearing aid 10 and the components making it up
where placement of components of the hearing aid 10
are defined by their required position, so they perform as
intended. In an embodiment, a module M comprising the
charging arrangement 50 and/or button arrangement 60,
61 and/or the plunger 70 and the microphone arrange-
ment/-s 110 provide placing components within the hear-
ing aid 10 that do not require a specific position more
freely where space is available in the shell 20 and finally
the custom hearing aid 10 is possible to make more en-
vironmental robust as it then is easily closed and/or
sealed. A module M optimizes use/filling of already ex-
isting empty space through the coil 54, thereby improving
the filling grade of the hearing aid 10. The shell 20 and
faceplate 30 of the hearing aid 10 is in an embodiment
fixed and/or closed and/or sealed when/after mating/at-
tachment. In an embodiment, the charging coil 54 is fixed
on/in/at the faceplate 30. In an embodiment, a 2.4 GHz
antenna is placed inside the hearing aid 10. In an em-
bodiment, a 2.4 GHz antenna is fixed on/in/at/adjacent
the faceplate 30. In an embodiment, a 2.4 GHz antenna
is fixed in a standard shape as a part of the module M
comprising the charging arrangement 50 and/or the but-
ton arrangement 60, 61 and/or the plunger/-s 70 and the
microphone arrangement/-s 110. In an embodiment, a
2.4 GHz antenna is part of the module M comprising the
charging arrangement 50 and/or the button arrangement
60, 61 and/or the plunger/-s 70 and the microphone ar-
rangement/-s 110 at or adjacent or close to and/or in
contact with and/or enclosed by the faceplate 30. In an
embodiment, a 2.4 GHz antenna is fixed in a standard
shape as part of the module M comprising the charging
arrangement 50 and/or the button arrangement 60, 61
and/or the plunger/-s 70 and the microphone arrange-
ment/-s 110 in the shell 20 at/adjacent/in or close to the
faceplate 30. More than one antenna 54, 130 could be
placed inside the hearing aid 10 as explained above, and
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one or more of these antennas may be configured to
operate in a first frequency range, such as at a frequency
above 800 MHz, and/or at a frequency above 1 GHz, e.g.
at the frequency of 2.4 GHz above, and/or at a frequency
between 1.5 GHz and 3 GHz, during use.

[0063] The faceplate 30 comprises a cavity 33 at its
lower face 32 for at least partly and/or wholly/fully receiv-
ing and/or enclosing and/or touching/engaging the mod-
ule M comprising at least one charging arrangement 50
and at least one microphone arrangement 110 and/or at
least one button arrangement 60, 61 and/or at least one
plunger 70. The faceplate cavity 33 is configured for fac-
ing the inner shell space 21. The charging arrangement
50 comprises at least one coil 54. Charging arrangement
50 comprises optionally one or more terminals 55 ex-
tending at and/or being exposed/accessible on the upper
face 31 of faceplate 30, see fig. 7.

[0064] The coil 54 comprises one or more windings 53,
the one or more windings being provided circumferential
of an inner cavity 52 of the coil with respect to a center
axis CC of the coil (see figs. 2B, 4C, 4D, 5A, 5B, 6A and
6B).

[0065] The button arrangement 60 comprises at least
one plunger 70 being operable through/via the upperface
31 of the faceplate 30, see figs. 1A -C, 2B, 4C, 4D, 5A,
5B, 6A and 6B. The button arrangement 60 is configured
such that the plunger 70 in at least one position extends
through the inner coil cavity 52 for engaging the IC 80.
[0066] The plunger 70 is adapted to activate a push
button 61 on the integrated circuit 80 when the plunger
is pushed towards the integrated circuit. The plunger 70
is configured to extend through the inner cavity 52 of the
coil 54 along the coil center axis CC. One or more of the
windings 53 of the coil 54 is/are configured to extend
radially and/or axially around the inner coil cavity 52. Said
plunger 70 is configured as a control knob adapted to
activate said integrated circuit 80 when turned. Said but-
ton arrangement 60, 61, 70 is configured to activate or
deactivate the hearing aid 10.

[0067] The coil 54 is an antenna 130 for wireless com-
munication. The coil 54 is configured for charging a bat-
tery 40 wirelessly. The coil 54 is an antenna 130 for wire-
less communications and/or configured for charging a
battery 40 wirelessly, such as contactless.

[0068] For the contactless charging wireless power
transfer is applicable by a number of different technolo-
gies for use such as inductive coupling, resonant induc-
tive coupling, capacitive coupling, magneto dynamic cou-
pling, microwaves, light waves, etc. The rechargeable
battery/-ies 40 may be lithium-ion batteries, a silver-zinc
battery, etc.

[0069] The hearing aid 10 comprises at least two mi-
crophone arrangements 110.

[0070] Said coil 54 comprises a body 51 having a
cross-section being oval in a plane being perpendicular
to the center/longitudinal axis CC of the coil. Said coil 50
comprises a body 51 having a cross-section being oval
in a plane being perpendicular to a center/longitudinal
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axis CP of the plunger 70, see figs. 1B, 1C, 6A and 6B.
[0071] Said coil body 51 has a cross-section being
oval, circular and/or elliptical in a plane being perpendic-
ular to the center/longitudinal coil axis CC. Said coil body
51 has a cross-section being oval, circular and/or ellipti-
cal in a plane being perpendicular to the center/longitu-
dinal axis CP of the plunger 70, see figs. 1B, 1C, 6A and
6B.

[0072] The shell 20 is adapted after a user’s auditory
canal such that the hearing aid when placed in the ear
is always orientated in a specifically predetermined po-
sition such that the time delay between sound received
by the microphone arrangements 110 gives an indication
of direction from where the sound originate, see fig. 3.
[0073] The coil 54 and its body 51 allow one or more
or each of the microphone arrangement/-s 110 to be sit-
uated off-center and/or displaced relative and/or outside
the body 51 in an embodiment. The coil 54 and its body
51 allow the microphone arrangement/-s 110 to be situ-
ated off-center and/or displaced relative and/or outside
the oval and/or circular and/or elliptical shape of the coil
body 51 in an embodiment. The coil 54 is configured for
extending in an axial direction along a center/longitudinal
axis CC of the coil.

[0074] One aspect of this disclosure concerns a hear-
ing aid 10, wherein the microphone arrangements 110
are configured to be essentially situated horizontally dur-
ing use. This is shown in fig. 3 where two or more micro-
phone arrangements 110 and associated audio channels
120 for receiving sound are aligned in a direction per-
pendicular to the long sides of fig. 3 but in parallel with
its short sides with the same orientation as the numerals
corresponding to a horisontal direction.

[0075] The plunger 70 in at least one position extends
through and beyond/past the inner cavity 52 and/or
length/height L/H of the coil 54 for engaging the I1C 80,
see atleastfigs. 1A, 4B, 4D, 4F, 5B and 5D. The plunger
70 is at least partly made of a material being magnetiz-
able.

[0076] The coil 54 has a radial/(physical) extension
perpendicular to its centre axis CC being larger/greater
than its longitudinal/(physical) extension along or in par-
allel with its centre axis, see figs. 6A and 6B. The coil 54
hasinanembodimenta larger/greater width/breadth W/T
as measured in a plane approximately perpendicular or
perpendicular to its centre axis CC than its length as
measured in a plane along or in parallel with its centre
axis, see figs. 6A and 6B.

[0077] One aspect ofthis disclosure concerns a charg-
ing station 200 comprising a body 210 and a lid 300. The
charging station 200 is configured to charge one or more
hearing aids 10 according to any of the disclosed as-
pects/examples/embodiments by means of induction
when the hearing aid/-s is/are coupled to the charging
station. The charging station 200 comprises a coil (trans-
mitting coil) configured for magnetizing the plunger 70
and thereby charging the hearing aid/-s 10 (via its receiv-
ing coil 54) when the charging station is coupled to the
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hearing aid/-s.

[0078] One aspect of this disclosure concerns a meth-
od of producing a charging station 200. The method com-
prises the steps of manufacturing a body 210 of the
charging station 200; providing the body 210 with a cavity
220 being essentially shaped as the hearing aid’s shell
20; manufacturing a lid 300 of the charging station 200;
providing the lid 300 with a cavity 310 for receiving the
hearing aid’s face plate 30; providing the lid 300 with a
charging device 320, the charging device 320 and the lid
300 being adapted to mate such that the charging device
is able to charge the hearing aid 10 when the lid 300 is
closed.

[0079] The hearing aid 10 comprises one or more con-
trol units 81 for controlling the functionality of the hearing
aid 10 by being operatively connected to the other com-
ponents of the hearing aid, among others the plunger 70,
the IC 80 and the button arrangement 60, 61. The hearing
aid 10 comprises one or more receivers, suspensions
and/or wax/sound filters 90 and/or loud speakers 91
and/or conduits or channels 140 for operative connection
and/or audio communication between the receiver/-s 90
and/or the loud speakers 91 and/or the control unit 81
and/or any other associated component. The control unit
81 for controlling the hearing aid 10 is operatively con-
nected to other components including the microphones
110 and battery 40, such as electronics/electronic circuits
and mechanical devices incl. electrical conduits etc.,
however, these entities working together for the opera-
tion of the hearing aid are possible to implement by use
of many different types of components and parts being
common knowledge for a skilled person and are therefore
not explained in detail herein.

[0080] Each microphone arrangement 110 works as
an input transducer and the functionality of the hearing
aid 10 is explained shortly here as its function is common
knowledge for a skilled person. Each microphone of the
microphone arrangement 110 receives sound through
an audio channel 120 and a filter 90 and outputs an an-
alogue audio signal based on the acoustic sound signal
arriving at the microphone 110 when the hearing aid 10
is operating. An analogue-to-digital converter converts
the analogue audio signal into a corresponding digital
audio signal for digital signal processing in the hearing
circuit, such as a hearing loss processor thatis configured
to compensate a hearing loss of a user of the hearing aid
10. Preferably, the hearing loss processor comprises a
dynamicrange compressor well-known in the art for com-
pensation of frequency dependent loss of dynamic range
of the user often termed recruitment in the art. In this
way, the hearing aid 10 may be configured to restore
loudness, such that loudness of the hearing loss com-
pensated signal as perceived by the user wearing the
hearing aid 10 substantially matches the loudness of the
acoustic sound signal arriving at the microphone 110 as
it would have been perceived by a listener with normal
hearing. Accordingly, the hearing loss processor outputs
adigital hearing loss compensated audio signal. A digital-
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to-analogue converter then converts the digital hearing
loss compensated audio signal into a corresponding an-
alogue hearing loss compensated audio signal. An output
transducer in the form of a receiver 91 converts the an-
alogue hearing loss compensated audio signal into a cor-
responding acoustic signal for transmission via a loud-
speaker 91 or the like (see below) towards an eardrum
of the user, whereby the user hears the sound originally
arriving at the microphone 110, however, compensated
for the user’s individual hearing loss. The hearing loss
processor is operatively coupled to the control unit 81
and/or master control unit of the hearing aid 10 in a way
being common knowledge to a skilled person.

[0081] The hearing aid 10 optionally includes a wire-
less communication unit 93, e.g. in the form of a radio
chip connected to an antenna 130 and/or the coil 54 or
the like working as an antenna, and configured to com-
municate wirelessly with other devices, e.g. in a hearing
loss aiding network as is well-known in the art.

[0082] Fig. 1D schematically illustrates an example of
a hearing aid 10 comprising one or more microphones
110 for receiving an input signal and converting it into an
audio signal. The audio signalis provided to a processing
unit 81, 92 for processing the audio signal and providing
a processed output signal for compensating a hearing
loss of a user of the hearing aid 10. A receiver 91 is
connected to an output of the processing unit 92 and/or
the control unit 81 for converting the processed output
signal into an output sound signal, e.g. a signal modified
to compensate for a user’s hearing impairment. Typically,
areceiver 91 comprises a transducer, and a receiver 91
is often referred to as a loudspeaker 91. The processing
unit 92 may comprise elements such as amplifiers, com-
pressors, noise reduction systems, etc. The hearing aid
10 may further comprise one or more wireless commu-
nication units 93 for wireless data communication inter-
connected with an antenna structure 94, 130 and/or the
control unit 81 for emission and reception of an electro-
magneticfield. The wireless communication unit 93, such
as a radio or a transceiver, connects to the processing
unit 92 and/or the control unit 81 and the antenna struc-
ture 94, 130, for communicating with an electronic device,
an external device, or with another hearing aid 10, such
as another hearing aid 10 located in/on/at another ear of
the user, typically in a binaural hearing system. The hear-
ing aid 10 may comprise two or more antenna structures
94, 130, e.g. in cooperation/use with the coil 54 working
as an antenna.

[0083] The hearing aid 10 may comprise one or more
antennas 54, 94, 130 for radio frequency communication.
The one or more antennas 54, 94, 130 may be configured
to operate in a first frequency range, such as at a fre-
quency 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 between 1.5 GHz and 3 GHz, during use.
Thus, the first antenna 54, 94, 130 may be configured
for operation in ISM frequency band. The first antenna
may be any antenna capable of operating at these fre-
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quencies, and the first antenna may be a resonant an-
tenna, such as monopole antenna, such as a dipole an-
tenna, etc. The resonant antenna may have a length of
lambda/4 or any multiple thereof, lambda being the wave-
length corresponding to the emitted electromagnetic
field.

[0084] The hearing aid 10 may comprise one or more
wireless communications units 93 or radios. The one or
more wireless communications units 93 are configured
for wireless data communication, and in this respect in-
terconnected with the one or more antennas 54, 94 for
emission and reception of an electromagnetic field. Each
of the one or more wireless communication units 93 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 93 may be config-
ured for communication using any protocol as known for
a person skilled in the art, including Bluetooth, WLAN
standards, manufacture specific protocols, such as tai-
lored proximity antenna protocols, such as proprietary
protocols, such as low-power wireless communication
protocols, RF communication protocols, magnetic induc-
tion protocols, etc. The one or more wireless communi-
cation units 93 may be configured for communication us-
ing same communication protocols, or same type of com-
munication protocols, or the one or more wireless com-
munication units 93 may be configured for communica-
tion using different communication protocols.

[0085] The hearing aid 10 comprises optionally one or
more charging control units that could be the control unit
81 or another control unit to enable charging one or more
hearing aids.

[0086] The charging station 200 comprises one or
more charging control units 330 comprising one or more
leads or conduits 331 for enabling leading power to one
or more or both or each hearing aid 10 for charging one
or more of them. The charging control units 330 of the
charging station 200 cooperate operatively in some em-
bodiments with the control unit/-s 81 of the hearing aid/-
s 10 when applicable. The control, communication and
charging control units 81, 92, 93, 330 for controlling the
hearing aid 10 and its charging and/via the charging sta-
tion 200 are operatively connected to each other and
other components including one or more batteries 40,
such as electronics/electronic circuits and/or mechanical
devices incl. electrical conduits etc. when applicable, to
safely operate the hearing aid/-s 10 and/or charge the
battery/-ies in each hearing aid.

[0087] The hearing aid 10 comprises one or more au-
dio channels 120. In some embodiments, the plunger 70
is configured as a core for the coil 54. In some embodi-
ments, the coil 54 is a flat and/or planar coil. In some
embodiments, the coil 54 is a flat coil having a larger
lateral extension W/T than its length L or height or vertical
thickness L/H, see at least figs. 1A, 6A and 6B. The lateral
extension of the coil 54 is measured across or in a direc-
tion essentially perpendicular or perpendicular or at least
somewhat angled or diverging in relation to the longitu-
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dinal direction of the hearing aid 10. Length L or height
or thickness L/H of the coil 54 is measured along the
longitudinal direction of the hearing aid 10 or at least
measured along a direction being essentially in parallel
with or in parallel with or at least close to parallel with the
longitudinal direction of the hearing aid and if this direc-
tion is seen as a vertical direction the length or height or
thickness L/H of the coil 54 is a vertical dimension, e.g.
vertical length or vertical height or vertical thickness. The
plunger 70 is configured to protrude through the center
of the charge coil 54 (between its windings 53) enabling
the architecture and space of small parts and compo-
nents/hardware making up the hearing aid 10 to be com-
pressed and/or reduced in size enabling making for ex-
ample a smaller faceplate 30 having less visibility for a
user. The coil 54 is mounted concentric to a faceplate
mounted control interface of the hearing aid 10 enabling
access for external control and visible cues to sub-sur-
face mounted location, i.e. below the faceplate 30. This
enables making a more compact hearing aid 10.

[0088] According to an aspect, in the charging station
200 comprising a body 210 and one or more lids 300 and
being configured to charge one or more hearing aids 10
according to any of the disclosed aspects/embodiments
by means of induction when the hearing aid/-s is/are cou-
pled to the charging station, the body 210 of the charging
station is configured to guide or steer or orientate or turn
or align the hearing aid/-s 10 (i.e. its shell 20) when in-
troduced, i.e. received in a corresponding cavity 310 of
the charging station, at leastroughly into a closely correct
or almost correct position as a preparation for a finalized
position in the cavity and one or more of the lids 300 of
the charging station is configured to guide or steer or
orientate the whole hearing aid/-s 10 further/to a higher
degree as/when/after its shell 20 is introduced/received
in the cavity 310 of the charging station with a finer or
vernier or final control into a final set charging position
of the hearing aid/-s when the lid is closed.

[0089] In an embodiment, the module M comprising at
least the charging arrangement 50 and the at least one
microphone arrangement 110 is configured to be en-
closed fully inside the cavity 33 of the faceplate 30, see
e.g. fig. 5D. In an embodiment, the module M comprising
at least the charging arrangement 50 and the at least one
microphone arrangement 110 is configured to be en-
closed at least partly inside the cavity 33 of the faceplate
30. In an embodiment, the module M comprising at least
the charging arrangement 50, 54 and the at least one
microphone arrangement 110 is configured to be en-
closed at least partly inside the inner space 21 of the
shell 20. In an embodiment, the module M comprising at
least the charging arrangement 50, 54 and the at least
one microphone arrangement 110 is configured to be
enclosed at least partly inside the cavity 33 of the face-
plate 30 and at least partly inside the inner space 21 of
the shell 20. In an embodiment, the module M comprising
at least the charging arrangement 50, 54 and the at least
one microphone arrangement 110 is configured to be
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arranged flush with the lower face 32 of the faceplate 30,
see e.g. fig. 5D.

[0090] The person skilled in the art realizes that the
present disclosure is not limited to the preferred embod-
iments described above and below, i.e. the person skilled
in the art further realizes that modifications and variations
are possible within the scope of appended claims, for
example, only one hearing 10is possible to charge and/or
two hearings aids 10 at the same time as shown in fig.
7, or, in some embodiments, one or more plungers 70 is
adapted to activate one or more push buttons 61 on one
or more integrated circuits 80 when the plunger/-s is/are
only pushed orturned and pushed towards the integrated
circuit/-s. According to some embodiments, one or more
push buttons 61 thereby, via the easy access and han-
dling of the plunger/-s 70, control various functions of the
hearing aid 10 by activating or deactivating one or more
integrated circuits 80 when the plunger/-s 70 is/are turned
and/or pushed towards the IC/-s 80 and/or its/their push
button/-s 61. According to some embodiments, one or
more push buttons 61 thereby activates or deactivates
one or more integrated circuits 80 and/or one or more
control units 81 when the plunger/-s 70 is/are turned
and/or pushed. Hence, the charging station 200 is adapt-
able in some aspects to only charge one hearing aid 10
or more and/or be adapted to only receive one or more
hearing aids. The charger station 200 itself may be a
rechargeable device configured to be charged by means
of wireless or -wired charging. According to some em-
bodiments, the order of turning and/or pushing the plung-
er/-s 70 to engage or disengage from the push button/-
s 61 of the IC 80 can be reversed depending on the ap-
plication in the hearing aid/-s 10, i.e. aplunger 70 is either
first pushed and then turned or first turned and then
pushed if both movements are used or both movements
are performed simultaneously if pushing the plunger 70
at the same time turns it or if the turning at the same time
pushes the plunger, e.g. as a threading-like movement
or the like. Pushing the plunger 70 is possible to perform
similar to a one click or a two click, such as firstly pushing
the plunger inwards towards the integrated circuit and
when the push force onthe plungeris released, the plung-
er springs back and then a second and/or more pushes
and/or releases of the plunger is/are done. Pushing
and/or releasing the plunger 70 is possible to combine
with turning the plunger, e.g. first clockwise and then
counter-clockwise and/or first turning the plunger a first
distance/angle or length of arc and then a second dis-
tance/angle or length of arc in the same direction, this
second turn could instead be in a direction opposite the
first direction. The movements of a plunger 70 to-
wards/from IC 80 and its push button/-s 61 enable con-
trolling one or more hearing aids 10 by changing between
and/or activating and/or deactivating different and/or one
or more functions of hearing aids.

[0091] These small-sized hearing aids 10 also affect
their freedom of design by at least somewhat limiting the
dimensioning, i.e. "sizing", and designing the visible/ex-
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posed part, i.e. the faceplate 30, of a hearing aid when
placed in the ear, this limitation being reduced by ena-
bling a plunger 70 to reach through a coil 54 as defined
herein.

[0092] Custom hearing aids 10 are hearing aids mold-
ed specifically for the ear canal of the specific user. The
customized shell means that the internal volume of the
hearing aid will be different for each hearing aid, which
in turn means that the internal placement of components
is a three-dimensional puzzle, e.g. as the hearing aids
are small available space is scarce for placing compo-
nents.

ITEMS
[0093]

1. A hearing aid 10 for placement in a user’s ear
canal, the hearing aid having a proximal end 1 and
a distal end 2, the proximal end being the end of the
hearing aid that is inserted into the user’s ear canal
and facing the tympanic membrane when inserted,
the distal end being the opposite end, the hearing
aid 10 comprising a shell 20 customised for the user’s
ear canal, the shell comprising an inner space 21
configured for at least partly receiving a rechargea-
ble battery 40, a charging arrangement 50, 54, at
least one microphone arrangement 110, 120, and
an integrated circuit (IC) 80, a face plate 30 compris-
ing an upper face 31 and a lower face 32 and a cir-
cumference, the upper face 31 being exposed at the
distal end 2 of the hearing aid when the shell 20 is
placed in the user’s ear canal, the face plate being
configured for closing the inner space 21 of the shell
20, wherein the IC 80 is arranged between the face
plate and the proximal end 1, said charging arrange-
ment 50, 54 being situated at the distal hearing aid
end 2 and said battery 40 being situated between
the IC and the proximal end 1.

2. The hearing aid 10 according to item 1, wherein
the charging arrangement 50 and at least one mi-
crophone arrangement 110 are produced as one
module (M).

3. The hearing aid according to item 2, wherein the
faceplate 30 comprises a cavity 33 at its lower face
32 for at least partly receiving said module M, the
faceplate cavity 33 being configured for facing the
inner shell space 21.

4. The hearing aid 10 according to any preceding
item, further comprising a coil 54 configured for wire-
less communications and/or wireless charging the
battery 40.

5. The hearing aid 10 according to any preceding
item, wherein the charging arrangement 50 compris-
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es terminals 55 extending at the upper face 31 of the
faceplate 30.

6. The hearing aid 10 according to any preceding
item, further comprising a button arrangement 60,
61 comprising a plunger 70 being operable through
the upper face 31 of the faceplate 30.

7. The hearing aid (10) according to any preceding
item and item 4, wherein the coil (54) comprises one
or more windings (53), the one or more windings
being provided circumferential of an inner cavity (52)
ofthe coil with respectto a center axis (CC) of the coil.

8. The hearing aid (10) according to items 6 and 7,
wherein the plunger (70) is configured to extend
through the inner cavity (52) of the coil (54) along
the coil center axis (CC).

9. The hearing aid 10 according to item 7 or 8, where-
in one or more of the windings 53 of the coil 54 is/are
configured to extend radially and/or axially around
the inner coil cavity 52.

10. The hearing aid 10 according to any preceding
item and item 6, wherein the plunger 70 is configured
as a control knob adapted to activate the IC 80 when
turned and/or pushed.

11. The hearing aid 10 according to any preceding
item and item 6, wherein the button arrangement 60,
61 is configured to control and/or activate and/or de-
activate the hearing aid.

12. The hearing aid (10) according to any preceding
item, wherein the coil (54) is an antenna (130) for
wireless communication.

13. The hearing aid (10) according to any preceding
item, wherein the coil (54) is configured for charging
the battery (40) wirelessly.

14. The hearing aid (10) according to any preceding
item, wherein the coil (54) is an antenna (130) for
wireless communication and configured for charging
the battery (40) wirelessly.

15. The hearing aid (10) according to any preceding
item comprising at least two microphone arrange-
ments (110).

16. The hearing aid (10) according to any preceding
item and items 4 and 7, wherein the coil (54) com-
prises a body (51) having a cross-section being oval
and/or circular and/or elliptical in a plane perpendic-
ular to the center/longitudinal axis (CC) of the coil.

17. The hearing aid (10) according to any of items 7

10

15

20

25

30

35

40

45

50

55

12

or 8 to 16 when dependent on item 7, wherein the
coil (54) has a radial/(physical) extension perpendic-
ular to its centre axis (CC) being larger/greater than
its longitudinal/(physical) extension along or in par-
allel with its centre axis.

18. The hearing aid (10) according to item 17, where-
in the coil (54) has a larger/greater width/breadth
(W/T) as measured in a plane perpendicular to its
centre axis (CC) than itslength/height (L/H) as meas-
ured in a plane along or in parallel with its centre axis.

19. The hearing aid (10) according to any of items
15 to 18, wherein the shell (20) is adapted after a
user’s auditory canal such that the hearing aid when
placed in the ear is always orientated in a specifically
predetermined position such that time delay be-
tween sound received by the microphone arrange-
ments (110) gives an indication of direction from
where the sound originate.

20. The hearing aid (10) according to any of items
15to0 19, wherein the coil (54) and its body (51) allow
the microphone arrangements (110) to be situated
outside the cylindrical body.

21. The hearing aid (10) according to any of items
16 to 20, wherein the coil (54) and its body (51) allow
the microphone arrangements (110) to be situated
offcenter and/or outside the oval, circular and/or el-
liptical shape.

22. The hearing aid (10) according to any of items 4
to 21, wherein the coil (54) is a planar coil.

23. The hearing aid (10) according to any of items 4
to 22, wherein the coil (54) is configured for extending
in an axial direction along a center axis (CC) of the
coil.

24. A hearing aid (10) according to any preceding
item and item 15, wherein the microphone arrange-
ments (110) are essentially situated horizontally dur-
ing use.

25. The hearing aid (10) according to any preceding
item and item 6, wherein the plunger (70) in at least
one position extends through and beyond/past the
length of the coil (54) and/or the inner cavity (52) of
the coil for engaging the integrated circuit (80).

26. The hearing aid (10) according to any preceding
item, wherein the plunger (70) is at least partly made
of a material being magnetizable.

27. A charging station (200) comprising a body (210)
and a lid (300), wherein the charging station is con-
figured to charge a hearing aid (10) according to any
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of the preceding items by means of induction when
the hearing aid is coupled to the charging station.

28. The charging station (200) according to item 29
comprising a coil configured for magnetizing the
plunger (70) and thereby charging the hearing aid
(10) when the charging station is coupled to the hear-
ing aid.

29. A method of producing a charging station (200)
according to item 27 or 28 comprising the steps of
manufacturing a body (210) of the charging station
(200), providing the body (210) with a cavity (220)
being essentially shaped as the hearing aid’s shell
(20), manufacturing a lid (300) of the charging station
(200), providing said lid with a cavity (310) for receiv-
ing the hearing aid’s face plate (30), providing said
lid with a charging device (320), the charging device
(320) and said lid being adapted to mate such that
the charging device is able to charge the hearing aid
(10) when said lid (300) is closed. 30. The method
according to item 29 comprising the steps of manu-
facturing a body (210) of the charging station (200),
providing the body (210) with a cavity (220) being
essentially shaped as the hearing aid’s shell (20),
manufacturing a lid (300) of the charging station
(200), providing said lid with a cavity (310) being es-
sentially shaped for receiving the hearing aid’s face
plate (30), providing said lid with a charging device
(320), the charging device (320) and said lid being
adapted to mate such that the charging device is
able to charge the hearing aid (10) when said lid
(300) is closed.

Claims

Ahearingaid (10) for placementina user’s ear canal,
the hearing aid comprising a shell (20), a faceplate
(30) comprising an upper face (31) and a lower face
(32) and a circumference, the upper face being ex-
posed when the shell is placed in a user’s ear, a
battery (40), a coil (50, 54) arranged at the faceplate,
a button arrangement (60, 61) comprising a plunger
(70) configured for controlling an integrated circuit
(80) arranged below the caoil, said coil comprising
one or more windings (53), the one or more windings
being provided circumferential of an inner cavity (52)
of the coil with respect to a center axis (CC) of the
coil, said button arrangement (60, 61, 70) being con-
figured such that said plunger in at least one position
extends through the inner cavity (52) of said coil for
engaging said integrated circuit, said plunger being
operable via the upper face (31).

The hearing aid (10) according to claim 1, wherein
the plunger (70) is adapted to activate a push button
(61) on the integrated circuit (80) when the plunger
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is pushed towards the integrated circuit.

The hearing aid (10) according to claim 1 or 2, where-
in said plunger (70) is configured as a control knob
adapted to activate said integrated circuit (80) when
turned.

The hearing aid (10) according to claim 2 or 3, where-
in said button arrangement (60, 61, 70) is configured
to control and/or activate and/or deactivate the hear-
ing aid.

The hearing aid (10) according to any preceding
claim, wherein the coil (54) is an antenna (130) for
wireless communications and/or wireless charging
a battery (40).

The hearing aid (10) according to any preceding
claim, wherein the plunger (70) is operable through
the upper face (31) of the faceplate (30).

The hearing aid (10) according to any preceding
claim, wherein the hearing aid comprises atleast two
microphone arrangements (110).

The hearing aid (10) according to any preceding
claim, wherein said coil (4) comprises a body (51)
having a cross-section being oval and/or circular
and/or elliptical in a plane being perpendicular to the
center/longitudinal axis (CC) of the coil.

The hearing aid (10) according to claim 8, wherein
the coil (50) and its body (51) allow the microphone
arrangements (110) to be situated off-center and/or
outside the body.

The hearing aid (10) according to claim 7 and claim
8 or 9, wherein the coil (4) and its body (51) allow
the microphone arrangements (110) to be situated
off-center and/or outside the oval and/or circular
and/or elliptical and/or cylindrical shape of the body.

The hearing aid (10) according to any of claims 8 to
10 and claim 7, wherein the microphone arrange-
ments (110) are essentially situated horizontally dur-
ing use.

The hearing aid (10) according to any preceding
claim, wherein the plunger (70) in at least one posi-
tion extends through and beyond/past the length of
the coil (54) and/or the inner cavity (52) of the coil
for engaging the integrated circuit (80).

The hearing aid (10) according to any preceding
claim, wherein the plunger (70)is atleast partly made

of a material being magnetizable.

The hearing aid (10) according to any preceding
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claim, wherein the coil (54) has a radial/(physical)
extension perpendicular to its center axis (CC) being
larger/greater than its longitudinal/(physical) exten-
sion along or in parallel with its centre axis.

The hearing aid (10) according to claim 13, wherein
the coil (54) has a larger/greater width/breadth (W/T)
as measured in a plane perpendicular to its centre
axis (CC) than its length/thickness (L/H) as meas-
ured in a plane along orin parallel with its centre axis.
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