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DESCRIPTION

[0001] The invention relates to a method of manufacturing a faceplate for a hearing device
comprising an antenna.

[0002] Hearing devices which are to be worn at least partially in the ear canal comprise a
housing or shell with an outwardly facing opening which is covered by a faceplate. ITE ("in-the-
ear") hearing devices are examples of such hearing devices. For wireless applications, the
hearing devices may comprise an antenna which can be integrated within the faceplate.

[0003] US 2017/0150278 A1 relates to an ITE hearing aid wherein a magnetic loop antenna is
integrated within the faceplate.

[0004] EP 3 110 174 A1 relates to an ITE hearing aid comprising a faceplate in which an
antenna is embedded or in-molded. The antenna may be designed as a loop antenna and it
may include a flexible printed circuit board ("PCB").

[0005] WO 2017/0153020 A1 relates to an ITE hearing aid comprising an annular antenna
which is arranged on the faceplate or parallel to the faceplate.

[0006] US 8,494,197 B2 relates to an ITE hearing aid with a loop antenna on a flexible PCB
which loops around the battery; the PCB is inserted into a trench provided at the interior side of
the faceplate in such a manner that the PCB is oriented perpendicular to the faceplate.

[0007] EP 2 200 119 A2 discloses a hearing assistance device with a flex antenna which
completes loop around battery and maintains separation from battery and is connected to
transmission line.

[0008] It is an object of the invention to provide an efficient and accurate method of
manufacturing a faceplate for a hearing device which is to be worn at least partially in the ear
canal, wherein an antenna is integrated within the faceplate.

[0009] According to the invention, this object is achieved by a method as defined in claim 1
and by a method as defined in claim 6, respectively.

[0010] The invention is beneficial in that it allows for an accurate and consistent placement of
the antenna within the hearing device; in addition, assembly efficiency and serviceability may
be improved; in particular, assembly time may be reduced, accuracy of assembly may be
increased, serviceability may be improved, as well as reliability of antenna performance.

[0011] Preferred embodiments of the invention are defined in the dependent claims.

[0012] Preferred embodiments of the method of claim 1 may include at least one the following
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aspects:

The faceplate insertion part may comprise engagement structures for holding down the
antenna PCB towards the faceplate base part, wherein the engagement structures of the
faceplate insertion part may comprise a plurality of tabs which extend towards the exterior of
the hearing device in a direction perpendicular to second surface and which are
circumferentially spaced apart.

[0013] The first surface of the faceplate base part 14) and the second surface of the faceplate
insertion part may be inclined in parallel directions so that the second surface of the faceplate
insertion part presses the antenna PCB snugly towards the first surface of faceplate base part.

[0014] The faceplate base part and the faceplate insertion part may comprise mating features
so as to align the faceplate base part and the faceplate insertion part relative to each other.

[0015] An adhesive may be applied to at least part of the mating features so as to fix the
faceplate insertion part to the faceplate base part.

[0016] An adhesive may be applied to the antenna PCB so as to fix the antenna PCB between
the second surface of the faceplate insertion part and the first surface of the faceplate base
part.

[0017] The first surface and the second surface may be complementary.

[0018] The first surface may extend along at least part of the circumference of the faceplate
base part, and the second surface may extend along at least part of the circumference of the
faceplate insertion part.

[0019] The first surface of the faceplate base part may face the interior of the hearing device
and the second surface of the faceplate insertion part may face the exterior of the hearing
device, so as to form a trench for receiving the antenna PCB; he first surface and the second
surface may be substantially orthogonal to the laterally oriented side of the faceplate.

[0020] The faceplate base part may comprise the laterally oriented side of the faceplate and
may be located laterally with regard to the faceplate insertion part.

[0021] The faceplate insertion part may be fixed to the faceplate base part by an adhesive.

[0022] Preferred embodiments of the method of claim 6 may include at least one of the
following aspects:

The plastic frame may extend along more than half of the length of the antenna PCB; in
particular, the plastic frame may extend along the entire length of the flexible antenna PCB.

[0023] The contour of the plastic frame may substantially equal the contour of the antenna
PCB.
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[0024] The antenna PCB may be first inserted into the trench, and then the plastic frame may
be inserted into the trench.

[0025] The antenna PCB and the plastic frame may be fixed by an adhesive within the trench.

[0026] The antenna PCB may be first fixed by the adhesive to the first surface, and then the
plastic frame may be fixed to the antenna PCB and the second surface.

[0027] The antenna PCB may be first fixed to the plastic frame, and then the plastic frame,
together with the antenna PCB, may be inserted into the trench.

[0028] The plastic frame, together with the antenna PCB fixed to the plastic frame, may be
fixed within the trench by an adhesive.

[0029] The antenna PCB may be wrapped around the plastic frame for fixing the antenna PCB
to the plastic frame.

[0030] The antenna PCB and the plastic frame may comprise alignment features for aligning
the antenna PCB to the plastic frame; the alignment features of the plastic frame may be
configured to fix the antenna PCB to the plastic frame.

[0031] The antenna PCB may be fixed to the plastic frame by an adhesive.

[0032] Alternatively, the plastic frame may extend along less than half of the length of the
antenna PCB.

[0033] The plastic frame may comprise engagement structures configured to engage with
mating engagement structures of the antenna PCB to hold down and locate the antenna PCB
within the trench.

[0034] The engagement structures of the plastic frame may comprise tabs.

[0035] The antenna PCB may be first inserted into the trench, and then the plastic frame may
be inserted into the trench.

[0036] The antenna PCB and the plastic frame may be fixed by an adhesive within the trench.

[0037] The antenna PCB may be first fixed by the adhesive to the first surface, and then the
plastic frame may be fixed by the adhesive to the antenna PCB and the second surface.

[0038] The first surface of the faceplate base part may face the interior of the hearing device,
and the second surface of the faceplate base part may face the exterior of the hearing device,
wherein the first surface and the second surface may be substantially orthogonal to the
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laterally oriented side of the faceplate.

[0039] Preferred embodiments of both the method of claim 1 and the method of claim 6 may
include at least one the following aspects:
The antenna PCB may be flexible.

[0040] The antenna may be integrated within the faceplate in a manner so as to follow the
contour of the laterally oriented side of the faceplate to maximize radiation gain, wherein the
antenna may comprise a conductor trace located at the lateral edge of the antenna PCB.

[0041] The antenna PCB may be oriented orthogonal to the laterally oriented side of the
faceplate.

[0042] The antenna PCB may be folded around a battery and an electronics subassembly of
the hearing device.

[0043] The antenna may be a dipole antenna, which preferably has two arms with an end gap
between the ends of the arms.

[0044] A medial edge of the antenna PCB may be flush with a medially oriented side of the
faceplate once the antenna PCB is fixed within the trench.

[0045] Hereinafter, examples of the invention will be illustrated by reference to the attached
drawings, wherein:

Figs. 1Ato 1C
are perspective views of a first example of a faceplate with an antenna, wherein an initial
stage, an intermediate stage and a final stage, respectively, of an assembly process are
shown;

Figs. 2Ato 2C
are views similar to Figs. 1A to 1C, wherein a second example is shown;

Figs. 3Ato 3C
are views similar to Figs. 1A to 1C, wherein a third example is shown;

Figs. 4A to 4c
are views similar to Figs. 1A to 1C, wherein a fourth example is shown, and Fig. 4D
shows an elevated view of the assembled faceplate; and

Figs. 5Ato 5C
are perspective views of a fifth example of a faceplate during different intermediate
assembly stages.

[0046] As used hereinafter, "hearing devices" includes all kinds of hearing devices which are
configured to be worn at least partially in the ear canal, such as ITE (In The Ear) hearing
devices, ITC hearing devices (in-the canal) or CIC (completely-in-the-canal) hearing devices.



DK/EP 3780655 T3

[0047] As used hereinafter, "lateral” relates to a direction away from the tympanic membrane,
when the hearing device is worn at least partially in the ear canal, and "medial" relates to a
direction towards the tympanic membrane, when the hearing device is worn at least partially in
the ear canal.

[0048] As used hereinafter, "outwardly” relates to a direction perpendicular to the lateral-
medial direction and away from the center of the faceplate, and "inwardly" relates to a direction
perpendicular to the lateral-medial direction and towards the center of the faceplate.

[0049] As used hereinafter, "substantially orthogonal” relates to an angular range from 75 to
105 degrees, and "substantially parallel" relates to an angular range from -15 to +15 degrees.

[0050] The invention relates to the manufacturing of faceplates for hearing devices which are
to be worn at least partially in the ear canal, wherein the faceplate is configured to cover a
lateral opening of the housing of the hearing device, with the faceplate having one side which
is laterally oriented when the hearing device is worn at least partially in the ear canal. The
housing may be a standard shell (which is not individually shaped) or a customized shell (which
is shaped according to the individual shape of the user's ear canal).

[0051] An antenna is provided on a PCB, which may be flexible, and is integrated within the
faceplate. In some implementations, the antenna is designed for operation in the 2.4 to 2.5
GHz ISM (Industrial, Scientific, and Medical) band. In some implementations, the antenna is a
dipole antenna. In some implementations, the antenna is folded around a battery and an
electronic sub-assembly of the hearing device.

[0052] In some implementations, the antenna is integrated within the faceplate in a manner so
as to follow the contour of the laterally oriented side of the faceplate so as to maximize
radiation gain.

[0053] In some implementations, the antenna PCB is oriented substantially orthogonal to the
laterally oriented side of the faceplate.

[0054] According to a first aspect of the invention, the faceplate is made of two initially
separate parts, namely a faceplate base part and a faceplate insertion part, wherein the two
parts, once assembled, together form a trench for the antenna. The antenna is first inserted
into the faceplate base part so that the antenna PCB extends along a first (typically inner)
surface. Then the faceplate insertion part is inserted into the faceplate base part so that a
second (typically outer) surface of the faceplate insertion part pushes the PCB against the
(inner) surface of the faceplate base part, with the two surfaces then defining a trench for the
PCB. The faceplate insertion part is fixed within the faceplate base part so as to form the
faceplate.

[0055] Figs. 1A-C and 2A-C relate to two different examples of this first aspect, wherein an
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antenna PCB 12 is integrated within a faceplate 10, wherein the faceplate 10 is made of two
initially separate parts, namely a faceplate base part 14 and a faceplate insertion part 16,
wherein the two parts 14 and 16 cooperate to form a trench in which the antenna PCB 12 is
fixed (while in Figs. 1A-C and 2A-C only the PCB 12 is shown, the electrical conductors actually
forming the antenna on the PCB 12 are not shown).

[0056] The faceplate base part 14 comprises an inwardly facing first surface 18 (hereinafter
"inner surface 18"), and the faceplate insertion part 16 comprises an outwardly facing second
surface 20 (hereinafter "outer surface 20") which may be complementary with the first surface
18. The inner surface 18 extends along at least part of the circumference 22 of the faceplate
base part 14 (and is located close to a peripheral surface 25 of the faceplate base part 14, and
the outer surface 20 preferably extends along at least part of the circumference 24 of the
faceplate insertion part 16.

[0057] In the examples shown in Figs. 1A-C and 2A-C, the inner surface 18 extends along
almost the entire circumference 22 of the faceplate base plate 14, and the outer surface 20
extends along almost the entire circumference 24 of the faceplate insertion part 16.

[0058] The faceplate base part 14 comprises a laterally oriented side 26 of the faceplate 10
and is located laterally with regard to the faceplate insertion part 16 when the hearing device is
worn at least partially in the ear canal. The medial-axial direction is indicated in the Figures by
an arrow 28; this direction also corresponds to the longitudinal direction of the hearing device.

[0059] The inner surface 18 and the outer surface 20 are oriented substantially parallel to the
medial-lateral direction 28 and thus are substantially orthogonal to the laterally oriented side 26
of the faceplate 10.

[0060] In some implementations, a medial edge 30 of the antenna PCB 12 is flush with a
medially oriented side 32 of the faceplate 10 after assembly (see Figs. 1C and 2C).

[0061] In the examples shown in Figs. 1A-C and 2A-C; the outer surface 20 of the faceplate
insertion part 16 forms a peripheral surface of the faceplate insertion part 16 (in other words, it
forms the outer boundary of the faceplate insertion part 16).

[0062] In some implementations, the antenna on the PCB 12 is a dipole antenna which has
two arms with an end gap formed between the ends of the arms (not shown in Figs. 1A-C and
2A-C).

[0063] In some implementations, the antenna PCB 12 is made of polyimide and copper layers
and gold plating.

[0064] In the examples illustrated in Figs. 1A-C and 2A-C, the antenna PCB 12 and the
faceplate insertion part 16 are inserted into the faceplate base part 14 from the medial side of
the faceplate 10 (which is the side of the faceplate 10 which faces the tympanic membrane
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when the hearing device is worn at least partially in the ear canal). As can be seen in Figs. 1A,
1B and 2A, 2B, in a first assembly step the antenna PCB 12 is inserted into the faceplate base
part 14 in such a manner that the antenna PCB 12 extends along the inner surface 18.

[0065] In a second assembly step (see Figs. 1C and 2C), the faceplate insertion part 16 is
inserted into the faceplate base part 14 in such a manner that the outer surface 20 pushes the
antenna PCB 12 against the first surface 18 of the faceplate base part 14. Thereby the inner
surface 18 and the outer surface 20 define a trench for the antenna PCB 12, with the inner
surface 18 and the outer surface 20 acting as the two walls of the trench.

[0066] In a third assembly step, the faceplate insertion part 16 is fixed within the faceplate
base part 14 so as to form the faceplate 10.

[0067] In the example of Figs. 1Ato 1C, the faceplate insertion part 16 comprises engagement
structures 36 for holding down the antenna PCB 12 towards the faceplate base part 14 when
the faceplate insertion part 16 has been inserted into the faceplate base part 14. In the
example shown in Figs. 1A to 1C, the engagement structures 36 comprise a plurality of tabs 38
which extend outwardly in a direction essentially perpendicular to the second surface 20, with
the tabs 38 being circumferentially spaced apart.

[0068] The inner surface 18 of the faceplate base part 14 and the outer surface 20 of the
faceplate insertion part 16 may be inclined in parallel directions so that the outer surface 20
presses the antenna PCB 12 snugly towards the inner surface 18.

[0069] The engagement structures 36 allow for fixation of the antenna PCB 12 in the medial-
lateral direction 28 without a need for use of an adhesive, etc. This allows for an option to
remove the antenna PCB 12 from the faceplate 10, for example, for replacement.

[0070] In the examples illustrated in Figs. 1A-C and 2A-C, the faceplate insertion part 16 may
be fixed to the faceplate base part 14 by an adhesive. To this end, adhesive is applied to the
faceplate base part and/or the faceplate insertion part 16 prior to inserting the faceplate
insertion part 16 into the faceplate base part 14.

[0071] In the example of Figs. 2A to 2C the faceplate base part 14 and the faceplate insertion
part 16 comprise mating features 40 and 42 for aligning the faceplate base part 14 and the
faceplate insertion part 16 relative to each other. In the illustrated example, the mating features
are implemented as grooves 40 and complementary projections 42.

[0072] An adhesive may be applied at least part of the mating features 40, 42 so as to fix the
faceplate insertion part 16 to the faceplate base part 14.

[0073] In the illustrated example, the faceplate insertion part 16 is not provided with the
engagement structures 36 of the example of Figs. 1A to 1C. Accordingly, the antenna PCB 12
may be fixed to the faceplate 10 to the applying an adhesive to the antenna PCB 12 so as to fix



DK/EP 3780655 T3

the PCB of the antenna PCB 12 between the outer surface 20 of the faceplate insertion part 16
and the inner surface 18 of the faceplate base part 14.

[0074] It is noted that in the first assembly step in both examples elastic forces in antenna PCB
12 resulting from the bending of the antenna PCB 12 push the antenna PCB 12 against the
inner surface 18 of the faceplate base part 14, so that the faceplate insertion part 14 can be
easily inserted into the faceplate base part 14 without a need to first fix the antenna PCB 12 to
the inner surface 18.

[0075] According to a second aspect of the invention, a faceplate base part comprising a
trench defined by a first surface and a second surface and a plastic frame are provided. The
antenna PCB is inserted into the trench of the faceplate base part so that that the antenna PCB
extends along the first surface and the antenna PCB is fixed to the faceplate base part. The
plastic frame is inserted into the trench, together with the antenna PCB or after the antenna
PCB has been inserted into the trench, so as to press the PCB against the first surface along at
least part of its length, with the plastic frame abutting the second surface. The first and second
surfaces form the walls of the trench, one representing an inner wall and the other
representing an outer wall.

[0076] Three different examples of such assembly method are illustrated in Figs. 3A-C, Figs.
4A-D and Figs. 5A-C, wherein the trench for receiving the antenna PCB 12 is not formed by
cooperation of two separate parts of the faceplate as in the previously discussed examples, but
rather the trench is already provided initially in the faceplate base part 114, so that no
baseplate insertion part is required to form the trench. In other words, the faceplate base part
comprises a trench 150 which is defined by a first surface (or wall) 118 and a second surface
(or wall) 120. The baseplate insertion part is replaced by a plastic frame which serves to press
the antenna PCB against the first surface 118 along at least part of its length, with the plastic
frame abutting the second surface 120.

[0077] In the examples of Figs. 3A-C and 4A-D, the antenna PCB 12 is first inserted into the
trench 150 and thereafter the plastic frame is inserted into the trench; according to the
example illustrated in Figs. 5A-C, the antenna PCB 12 is first fixed to the plastic frame and then
the antenna PCB and the plastic frame are together inserted into the trench. In all cases, the
antenna PCB is finally fixed to the faceplate base part within the trench.

[0078] In the example illustrated in Figs. 3A to 3C the plastic frame 160 extends along more
than half of the length of the PCB of the antenna PCB 12, and, as illustrated in Figs. 3Ato 3C it
may extend along the entire length of the antenna PCB 12. The plastic frame 160 may also
extend in the region 34 between the two antenna feedpoints 12A, 12B of the antenna PCB 12
so as to form a closed frame. The contour of the plastic frame 160 may be substantially equal
to contour of the antenna PCB 12 so as to provide for full support for the antenna PCB 12.

[0079] In the example of Figs. 3A to 3C the antenna 12 is inserted into the trench 150 as a first
assembly step and then is fixed by an adhesive to the first surface 118 (which forms the
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inwardly facing wall of the trench 150), see Figs. 3A and 3B. In a second assembly step, the
plastic frame 160 is inserted into the trench 150 at a position inwardly with regard to the
antenna PCB 12 and then is fixed by an adhesive to the antenna PCB 12 and to the second
surface 120 (which forms the outwardly facing wall of the trench 150), see Figs. 3B and 3C.

[0080] The main difference of the example shown in Figs. 4A to 4D to the previous example is
that the plastic frame 260 extends along less than half of the length of the antenna PCB 212
and that the plastic frame 260 comprises engagement structures 236 configured to engage
with mating structures 237 of the antenna PCB 212 so as to hold down and locate the antenna
PCB 212 within the trench 150 of the faceplate base part 114. In the example of Figs. 4Ato 4C
the engagement structures 236 of the plastic frame 260 comprises a plurality of tabs 238, and
the antenna PCB 212 comprises mating cutouts 235.

[0081] As in the example of Figs. 3A-3C, the antenna PCB 212 is first inserted into the trench
150 and is fixed by an adhesive, and then the plastic frame 260 is inserted into the trench and
is fixed by the adhesive to the antenna PCB 212 and the second surface 120. An elevated view
of the medial side 132 of the faceplate 110 after assembly is shown in Fig. 4D.

[0082] Preferably, the plastic frame 260 is present only in regions of the antenna PCB 212
where the impact of RF performance is expected to be critical.

[0083] The main difference of the example illustrated in Figs. 5A to 5C with regard to the
example illustrated in Figs. 3A to 3C is that the antenna PCB 312 is first fixed to the plastic
frame 360 prior to inserting the plastic frame 360 and the antenna PCB 312 into the trench 150
of the faceplate base part 114. The antenna PCB 312 and the plastic frame 360 comprise
mating alignment features for aligning the antenna PCB 312 to the plastic frame 360. In
addition, the alignment features of the plastic frame 360 may serve to fix the antenna PCB 312
to the plastic frame 360. Alternatively or in addition, the antenna PCB 312 may be fixed to the
plastic frame 360 by an adhesive. As in the example of Figs. 3A to 3C, the plastic frame 360
stands along the entire length of the antenna PCB 312 and also extends across the region 34
between the antenna feed points 312A, 312B. In the example illustrated in Figs. 5A to 5C, the
alignment structures comprise cutouts/openings 335 in the antenna PCB 312 and mating
projections 338 at the plastic frame 360.

[0084] The plastic frame 360, together with the antenna PCB 312 fixed to the plastic frame
360, is finally fixed within the trench 150 by an adhesive.

[0085] As in the example of Figs. 3A to 3C the contour of the plastic frame 360 substantially
equals to the contour of the antenna PCB 312.
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Patentkrav

1. En metode til fremstilling af en frontplade (10) til et hgreapparat, hvor frontpladen
opseettes saledes, at denne daekker en lateral abning af en husning af
hareapparatet, og har en side (26) som er sidelaens orienteret nar hgreapparatet,
som minimum, baeres delvist i grekanalen, det omfatter falgende trin:
giver en frontplade basisdel (14), som omfatter en fgrste overflade (18), en
frontplade indsaetningsdel (16), som omfatter en anden overflade (20) og en
printplade ("PCB") (12) med en antenne;
indsaettelse af PCB-antennen i frontpladens basedel, saledes at PCB-
antennen forleenges langs den fgrste overflade;
indseettelse af frontpladens indsaetningsdel i frontpladens basisdel, séledes
at den anden overflade af frontpladens indsaetningsdel skubber PCB-
antennen mod den farste overflade af frontpladens basisdel; og
fastsaettelse af frontpladens indsaetningsdel i frontpladens basisdel, saledes

frontpladen formes.

2. Metoden ved patentkrav 1 er kendetegnet ved at frontpladens indsaetningsdel
(16) danner kontaktstrukturer (36, 38) ved at fastholde PCB-antennen (12) mod
frontpladens basisdel (14), som er kendetegnet ved, at kontaktstrukturerne (36) af
frontpladens indsaetningsdel (16) fortrinsvist omfatter et flertal af markeringer (38)
hvilket forlzenges mod den udvendig del af hgreapparatet i retning af den lodrette

linje til den anden overflade (20) hvilke er periferisk adskilt.

3. Metoden ved et af de forestdende patentkrav, som er kendetegnet ved, at
frontpladens basisdel (14) og frontpladens indsasetningsdel (16) omfatter
parringsfunktioner (40, 42) for at justere frontpladens basisdel (14) og frontpladens

indseetningsdel (16) i forhold til hinanden.

4. Metoden ved et af de forestaende patentkrav, som er kendetegnet ved, at den
fgrste overflade (18) og den anden overflade (20) er komplementasere og
kendetegnes ved, at den farste overflade (18) forlaenges langs med mindst en del

af kanten af frontpladens basisdel (14), og hvor det kendetegnes, at den anden
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overflade (20) forlaenges langs med mindst en del af kanten af frontpladens

indsaetningsdel (16).

5. Metoden ved et af de forestdende patentkrav, er kendetegnet ved, at den forste
overflade (18) af frontpladens basisdel (14) vender mod den indvendige side af
hgreapparatet, og den anden overflade (20) af frontpladens indsaetningsdel (16)
vender mod den udvendige side af hgreapparatet, for dermed at forme en rende til
at modtage PCB-antennen (12), og kendetegnet ved, at den farste overflade og
den anden overflade tilnaermelsesvis er retvinklet pa den sidelaens orienterede side

af frontpladen.

6. En metode til fremstilling af en frontplade (110) til et hgreapparat, frontpladen
opseettes saledes, at denne daekker en lateral abning af en husning af
hareapparatet, og har en side (26) som er sidelaens orienteret nar hgreapparatet,
som minimum, beeres delvist i grekanalen, det Omfatter fglgende trin:
giver en frontplade basisdel (114) som omfatter en rende (150), defineret af
en farste overflade (118) og en anden overflade (120), en plastikramme
(160, 260, 360) og en PCB (12, 212, 312) med en antenne;
indsaettelse af PCB-antennen i renden af frontpladens basisdel, saledes
PCB-antennen forleenges langs den ferste overflade; og
fastseettelse af PCB-antennen til frontpladens basisdel;
dette er kendetegnet ved, at plastikrammen er indsat i renden sammen med
PCB-antennen, eller efter indsaetning af PCB-antennen i renden, saledes at
PCB presses mod den fgrste overflade langs med mindst en del af dens

lzengde, med plastikrammen stedende op imod den anden overflade.

7. Metoden ved patentkrav 6, er kendetegnet ved, at plastikrammen (160, 360)
forlaenges langs mere end halvdelen af l&engden af PCB-antennen (12, 312) og
helst langs hele PCB-antennens (12,312) leengde og er kendetegnet ved, at
omridset af plastikrammen (160, 360) udligner omridset af PCB-antennen (12,312)

veesentligt.
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8. Metoden ved patentkrav 6 er kendetegnet, ved at PCB-antennen (12) farst er

indsat i renden og derefter indsaettes plastikrammen (160) i renden (150).

9. Metoden ved et af patentkravene 6 og 7 er kendetegnet, ved at PCB-antennen
(312) farst er fastsat til plastikrammen (360) og derefter er plastikrammen sammen

med PCB-antennen indsat i renden (150).

10. Metoden ved patentkrav 9 er kendetegnet, ved at PCB-antennen (312) er viklet
rundt om plastikrammen (360) for at fastseette PCB-antennen til plastikrammen, og
dette er kendetegnet ved, at PCB-antennen (312) og plastikrammen (360) omfatter
en justeringsfunktion (338) som opstiller PCB-antennen i forhold til plastikrammen,
hvor justeringsfunktionerne (338) af plastikrammen (360) er kendetegnet ved helst

at fastgere PCB-antennen (312) til plastikrammen.

11. Metoden ved patentkrav 6 er kendetegnet, ved at plastikrammen (260)
forleenges langs mindre end halvdelen af leengden af PCB-antennen (212), hvor
denne er kendetegnet ved, at plastikrammen (260) omfatter kontaktstrukturer (236,
238) opsat til at gribe ind i parringskontaktstrukturer (235, 237) af PCB-antennen
(212), for dermed, at fastholde og lokalisere PCB-antennen inden for renden (150),
og kendetegnet ved, at plastikrammens (260) kontaktstrukturer (236) helst omfatter

markeringer (238).

12. Metoden ved et af patentkravene 6 til 11, er kendetegnet ved, at den farste
overflade (118) af frontpladens basisdel (114) vender mod den indvendige del af
hgreapparatet, og den anden overflade (120) af frontpladens basisdel vender mod
den udvendige del af hgreapparatet og er kendetegnet ved, at den farste overflade
og den anden overflade er tilnsermelsesvis retvinklet pa den sidelaens orienterede

side af frontpladen.

13. Metoden ved et af de forestdende patentkrav, er kendetegnet ved, at PCB-
antennen (12, 212, 312) er fleksibel.
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14. Metoden ved et af de forestaende patentkrav, er kendetegnet ved, at PCB-
antennen (12, 212, 312) er orienteret retvinklet i forhold til den sidelaens orienteret
side (26) af frontpladen (10, 110) og kendetegnet ved, at antennen PCB (12, 212,
312) helst er foldet rundt om et batteri og en elektronisk undersamling af

hgreapparatet.

15. Metoden ved et af de forestaende patentkrav er kendetegnet, ved at antennen
er en dipolantenne, som helst har to arme med en endeabning mellem enderne af

armene.



DK/EP 3780655 T3

DRAWINGS




DK/EP 3780655 T3




DK/EP 3780655 T3




DK/EP 3780655 T3

FIG. 4B

FIG. 4A

FIG. 4C
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