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An antenna device and an adaptor for an antenna device

Field of the Art
The present |nvent|on generally relates, in a first aspect, to an antenna device

having conductlve platlngs following a first printed circuit board layout deSIgned for its

'connectlon to respectlve conductive tracks of a first printed circuit, and more partlcularly

to an antenna_dewc_e comprising an adaptor having conductive platings following a.
second printed circuit board Iayout'designed for its connection to respectiVe conductive
tracks of a second printed circuit, different to the first printed circuit.

A second aspect of the mventlon concerns to an adaptor for an-antenna device

configured as the adaptor of the antenna device of the first aspect of the invention.

Prior State of the Art
There are several antenna devices in the state of the art which comprise one or

more windings wound around one or more magnetic cores mounted over an electrically
insulating base, the latter having, across its lower surface, electrically conductive
platings for its connection to res'pective points of conductive tracks of a circuit printed in
a PCB (Printed Circuit Board). | ' ' |

One of said antenna devices is disclosed .in Chinese utility model
CN201789061U, which relates to an enhanced 3D antenna applied to a keyless entering
system, which comprises a three-axis winding wound on a rectangular magnetic core,
wherein the three-axis winding comprises three mutually-orthogonal windings; and the
rectangular magnetic core is fixed on a base having side projecting metallic elements to
which ends of the three windings are connected. |

The antenna device disclosed in said Chinese utility model and all the vantenna
devices known by the present inventors have their bases specifically designed for‘their-
connection to a particular PCB, i.e. the electrically conductive platings arranged at their .
bases are designed to coincide w‘ith specific points of tracks of a printed circuit, in order
to be welded/soldered there to when arranged thereon. |

Therefore, either the antenna,device is designed for a particular PCB 'design or .

.vice versa, making said known antenna devices useless for a different PCB‘ which is not .

known a priori when manufacturing the base thereof, and hence having an inherent lack
of flexibility in their use, which constitutes an objective technical b'pro_blem.

» On the other hand, different adaptors for antenna devices are known, some of
them disclosed in patent decuments, the adapting they perform being related to different

purposes, mainly for mechanically adapting the antenna device to another element,

CONFIRMATION COPY
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such as the adaptor disclosed by EP2110884B1, which mechanically adapts an
electromagnetic aperture of a reflector frame of a surface-mountable antenna device to

accommodate a waveguide of testin'_g or tuning equipment

Description of the Invention

It is an object of the present invention to prowde an alternative to the prior state
of the art, which solves the above mentloned objective technical problem prowdmg an
‘antenna devlce with the flexibility in its use which the prior art antenna devices don’t
have,b making it usable for at least one PCB layout which dOesn’t need to be known
during the manufacturing of the base thereof. B

To that end, the present invention relates, in a first aspect, to an antenna device
comprieing:

- - at least one magnetic core;
- atleast one winding wound around said at least one magnetic core;

- an electrically insulating base, on which said at least one magnetic core wound

with said at least one winding is arranged, and which comprises electrically

conductive elements (preferably one per winding), such as a metallic element, at

least part of which are electrically connected to said at least one winding; and

-an adaptor. |

Contrary to the prior art antenna devices, in the one of the first aspect of the
present invention said adaptor is arranged oyef said at least one magnetic core and
comprises an electrically insulating piece having an upper surface comprising electrically
conductive platings following a specific printed circuit board layout (that can be any
layout) and at least part of 'which are connecfed to the electrically conductive-elem'e‘nts
of the electrically insulating base. |

By the provision of the elect'rically conductive platings on said adaptor, the
electrically insulating base can be manufactured before knowing to which PCB layout
the antenna deV|ce is mtended to be connected, and thereafter, once sald PCB Iayout is
‘known, the electrically conductive platings are provided to the upper surface of the
electrically insulating piece constituting the adaptor with the printed circuit board layout
suitable for their connection to said PCB layout. Thereafter, the adaptor is attached to
the electrically insUIating base and; thus, the antenna device is thenalready designed:
for its connection to said PCB layout. h

Hence, a plurality of generic electrlcally lnsulatlng bases can be manufactured
beforehand, and then groups thereof can be adapted for respective and different PCB

layouts by the manufacturing and attaching thereto of corresponding groups of adaptors
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having different printed circuit board layouts for their electrically cbnductive platings,
each for a specific PCB layout, thus achieving the above mentloned flexibility in the use
of the antenna device. ‘ ,

For an embodiment, said electrically insulating base has an upper surface and a

lower surface, wherein said lower surface comprises electrically conductive platings

“which are electrically connected or integral to said electrically conductive elements of

the electrically insulating base, and follow a printed circuit board layout which is different

to svaidspecific printed circuit board 'layout followed b'ybthe electrically conductive

platings of the electrically insulating piece of the adaptor. Therefore, such an antenna
device has an even higher ‘increase in its flexibility of use, as can be alternately
connected to two different PCB layouts. '

For an embodiment, part_dr all of said electrically conductive platings following
said specific printed circuit board layout extend through side surfaces of the electrically
insulating piece of the adaptor constltutlng side extended portions thereof. | |

- Preferably, said electrically conductlve elements project outwardly (as wrapping
pins) from one or more sides of the electrically insulating base and will be the
connection base for the wrapping ends of each winding. Said outwardly projecting
conductive elements make electrical contact with a free end of one or moré of the side
extended portions of the electrically conductive platings of the electrically insulating
piece of the adaptor. , ‘

Other alternative variants of said embodiment cover different co'nfigiJrations- and
arrangements f(__)r said electrically conductive elements and/or for the free ends of said

side extended portions which allow the mentioned electrical contact there between, such

as a variant for which the electrically conductive elements remain inside respective

recesses or holes defined in the base sides and the free ends of the side extended
portions are ‘configured such that fhey enter into said recesses and contact the
electrically conductive elements.

The person skllled in the art would find any other alternatlve variants without

. using his inventive skills.

Pfeferably,'at ‘least part of the eIectricalIy_condUCtive'elernents are connected to
the one or tnore windings, preferably by welding/soldering, and more preferably by
welding/soldering atwisted end of the winding to the electrically conductive element, in
order to increase the cross section of the to be welded/soldered windi'ng end in the joint
area between thé' winding and the electrically conductive element. This twisting
prowdes mainly, increasing the robustness of the connectlon as it avoid  a winding

breaking due, for instance, to a possible overheating caused by the weldlng/soldenng or
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to mechanical forces exerted by other machines used in the manufacturing process of -
the antenna device. N

For a preferred embodimént the adaptor is, via its electricélly insulating piece,
fixedly attached to the electrlcally msulatlng base, for example by gluing.

According to an embodiment, the at least one magnetic core is.a monollthlc

_ magnetic core, the antenna devnce constltutlng a monoll_thlc antenna device.

The at least one magneti'c_ core is, for an embodiment, a soft magnetic core,
formed for example of Manganese Zinc Ferric Oxide ferrite, Nickel Zinc Ferric
OXide ferrite or any metallic alloy of Nickel or Manganese Zinc, and /or amorphous .
Cobalt and or nanocrystalline Cobalt.

For an embodiment, the antenna device of the firs aspect of the invention
comprises three windings wound around three mutually orthdgonal axes, where each of
sald three windings surrounds said at least one magnetlc core. - ,

Accordlng to an embodiment, said electrically msulatmg piece of the adaptor

constitutes a cover with an upper wall having said upper surface onto which the

electrically conductive platings of the electrically insulating piece of the adaptor are

arranged, and at least two side walls on the outer surfaces thereof said side electrically
conductive platings are arranged, said cover ‘being arranged covering said at least one
magnetic.core and said at least one winding. |

A second aspect of the invention concerns to an adaptor for an antenna device,
wherein said antenna device comprises: -

- at least one magnetic core; -

- at least one winding wound around said at least one magnetic core; and

- an electrically in‘srulating base, on Which said at least one magnetic corebwound

with said at least one windihg is arranged, and which comprises electrically

conductive elements, at least paft of which are electrically connected to said at

least one winding.' | _ |

Contrary to the prior art cited adaptors, the one of the second asbect of the
invention is configured for being arranged over said at least _One fnagnetic core and
attached to the antenna device, and comprisés an electrically insulating piece having an
upper surface comprising eIectriCaIIy conductive platings following a specific PCB layout .
and at least part of WhICh are configured and arranged to be connected to the electrlcally
conductive elements of the electrically insulating base.

For an embodlment, the adaptor is configured for being attached to an antenna
device with an electrically insulating base which has an upper surface and a lower

surface, wherein said lower surface comprises electrically conductive platings which are
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electrically connected or integral to said electrically chdUCtive elements of the
.elec_;trically insulating base and follow a PCB layout, wherein the specific PCB layout of

the'electrically conductive platings of the electrically insulating piece of the adaptor is

_ dlfferent to sald PCB layout of the electrically conductlve elements of the electrically

msulatlng base.
For a preferred embodiment, the ada‘ptor of the second aspect of the invention is

_configure'd as the adaptor of the antenna device of the first aSpect.

Brief Description of the Drawings

The previous and other advantages and features will be better understood from
the following detailed description of embodiments, with reference to the attached
drawings, which must be considered in an illustrative and non-limiting manner, in which: '

Figure 1 is a perspective view which shows part of the elements of the antenna
device of the first éspect of _th_e invention, for an embodiment; | '

Figure 2 shows, by means of a perspective view from above, the electrically
insulating base of the antenna device of the first aspect of the invention, for an
embodiment;

Figure 3.shows the same electrically insulating base shown in Figure 2, but by
means of a perspective view taken ffom below;

Figure 4 shows, also by means of a perspective view, an example of how the
winding ends aré twisted before its connection to the electrically conductive elements
projecting from the sides of the electrically insulating base of the antenna device of the
first aspect of the invention, for an embodiment; ) _

Flgure 5 shows, by means of a zoomed V|ew of the connectlon example of
Figure 4, once the shown winding end is already twisted,;

Figure 6 shows the same elements of Figure 5, but once the twisted winding end
has been welded/soldered to the projecting metallic élement;

Figure 7 shows, by means of a perspective view from above, the adaptor of the
second aspecf of the invention a’nd’oic the antenna device of the fifst aspect of the
invention, for an embodiment; "

Figure 8a shows, by means of a perspective V|ew from below, the antenna
dewce of the first aspect of the |nvent|on for the embodiments of Figures 1 to 6, once
the adaptor of ‘Figure 7 is attached to the electrlcally insulating base covering the
winding(s) and magnetic core(s); | V i ‘

Figure 8b differs.fo Figure 8a only in that the eléctrically'conductive base has no

electrically conductive platings defined at its lower surface; and
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Figure 9 is an exploded perspective view from above, which shows the same

elements of Figure 8a before the adaptor is attached to the electrically insulating base of

~ the antenna device of the first aspect of the invention.

Detailed Description of Several Embodlments

Figure 1 shows part of the antenna device of the first aspect of the |nvent|on ’
which, although only one W|nd|ng W1 is shown, preferably compnses several W|nd|ngs
wound around a ferrite core (not shown) attached to the eIectrlcaIIy insulating base 1, |
such as made of plastics. , v

For a preferred embodlment the present invention is particularly appllcable to
three-axis antennas, i.e. those that comprise three windings wound around the core

o_rthogonally to each other, for other embodiment the present invention is applicable to

“any number and arrangement of windings and of magnetic cores.

For the embodiment shown in Figures 3 and 8a, the base 1 comprises, at its
lower surface, electrically conductive platings 110, 120, 130 which extend through the
sides of the base 1. '

The portions of the electrically conductive platings 110, 120 130 placed at the
lower surface of the base 1 are intended for the electrical connection of the antenna
device to a specific circuit, defined for example in a PCB, via the welding/soldering of
said portions to different points of the tracks of said specific circuit.

On the other hand, the portiOns'of the electrically conductive platings 110, 120,
130 placed at the sides of the base 1 are intended to, when the antenna device is.
incorporated to another system, allow the electrical connections be visible not only from
the lower part of the base 1 but also from the sides of the base 1, in order to aIIow an
Automatized Optical Inspection (AOl) be performed to determine if a correct
welding/soldering has been effected. | ' '

For the embo‘diment of Figure 8b, the base 1 does not have electrically
conductive platings at all. |

Moreover, as ‘shown in Figure 1, the antenna de_Vice .comprises projecting
electrically conductive elements 11, 12, 13 (metallic elements) to which the ends 21, 22 |
of the wmdnngs are connected ' v

In Figure 1, only wmd:ng W1 is shown, the rest of W|nd|ngs and magnetlc core
remaining under label 2 placed on wmdmg W1. Label 2 should be a foam Iabe‘I to absorb
mechanical impacts over the piece when is assembled in the proper PCB. .

Figures 2 and 3 illdstrate the electrically insulating base 1 of the antenna device,

showing in detail the projecting electrically conductive elements 11, 12, 13 for the
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connection of the ends 21, 22 of the windings, and also for the connection of the metallic

| platings 121, 12, 123 of the adaptor A (see Figures 7 and 9).

For the embodiment of Figure 8a, these electrically conductive elements 11, 12,

13 a'ré electrically connected to the metallic platings 110" 120 A 130 of the base 1 so that
' connectlons to the windings are available both in the SldeS of the base 1 (for performing
'.the AOI) and in the lower face of the base 1, for their electrlcal connection to a first PCB.
' In this manner, one can check, by means of an AOI system, on one hand, if the

"wihdings are correctly welded/soldered to the pfb‘jebting electrically conductive

elements, and on another hand, if the platings 110, 120, 130 are correctly
welded/soldered to pins 6r to any other electrical connection means. o

Figure 3 clearly show how the platings 110, 120, 130 are distributed along
different areas of the lower 'faée of the base 1 (at its four corners) and extend to the
sides of the base 1, and how each of the projecting electrically conductive elements 11,
12, 13 correspdnds toa »reépective plating 110, 120, 130 of the lower and side faces of
the base 1. Thus, projecting electrically conductive elements 11, 12 and 13 correspond,
respectively, to metallic platings 110, 120 and 130, and there can be arranged as many
platings and 'projecting electrically conductive elements as winding ends the antenna
device compfises. Particularly, a three-axis antenna device 'comprisi.ng three windings
arranged orthogonally to each dther would have six projecting electrically conductive
elements with their corresponding platings. For other embodiments (not shown) of the
antenna dé\_/ice of the present invention, a high frequency winding is included that would
correspond to a fourth winding. In this case, base 1 would have eight projecting
electncally conductive elements with their corresponding. platmgs

Flgure 4 shows a preferred mode for connecting the. wmdmg ends 21, 22 to the
projéctlng ‘electrically conductive elements 11, 12. It should be highlighted that the
windings used for this kind of applications have an appro'ximaté diameter of between
0.01 mm and 1 mm, so they are electric conductors very fragile to some physical
conditions, such as those mechanical fbrcés caused due to the automatic means used
for their érranging over thev magnetic core or the héat geherated by their
welding/soldéring to the projecting electrically conductive elements "1'1, 12, 13, among
others. _ | o » _
To cope with that.problem_,' in the antenna deviée of the present invention thé
winding ends are bended over (as shown in 'Figure 4) so that their volume is increased
(particularly their cross section) to increase their resistance and, subsequently, they are

twisted (as shown in Figure 5) to obtain a higher robtjstness.
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Figures 4 and 5 show in detail the menﬁoned bending and twisting of thé winding
ends. In this case, as shown in Figure 5, the end 22 of winding W1 can be connected to
any of the projecting electncally conductive elements 12, 13.

Figure 6 also shows how the projecting electrically conductive element 13
comprises a recess R which prevents the winding end 22, once coiled, may slide and faII .
off the projecting electrlcally conductive element 13. Each of the rest of pro;ectmg |
electncally conductlve elements also comprises such a recess. o

As shown in’ Flgure 6 the connection of the W|nd|ng end 22 to the projecting
electrically conductive element 13 is performed sumply by wrapping the winding end 22
around the projecting electrically conductive element 13 and by, subsequently, applying
a welding/soldering joint 221, although, preferably, the welding/soldering is not applied

'only as one spot (as shown in Figure 6) but covering part or the entire projecting
_electrically conductive element 13, to assure a proper robustness for the joint and
electrical connection. | _

For an embodiment, said welding/soldered joint 221 is obtained by a Tin
soldering widely known in the art, and the projecting electrically conductive elements 11,
12, 13 are made with Sn100 Tin to make easy a later soldering'.

Figures 7 and 9 shows the adapfor A of the second aspect of the invention and
which is included in the antenna device of the first aspect of the invention, which
purpose is to increase the flexibility of possible connections of an antenna device, in -
order to make it suitable for its connectlon to:

- a further PCB with a tracks layout different to the one of the PCB to which the
antenna device without the Vadaptor A is initially designed for, according to the
embodiment of Figores 3 and 8a, i.e. for a base 1 already having electrical_l'y_conductive
platings 110, 120, 130 on its lower surface, following a layout adapted to a PCB layout;
or o '

-a PCB with a tracks layout which is not known a priori when manufacturing the
base 1, for the émbodiment of Figure 8b where the base 1 has no electrically conductive
platlngs at all. | o

* This adaptor A prowdes such a erXIblllty by including, as shown in Figures 7 and
9, an electrically insulating piece 140 with an upper surface onto which electrically
condljctivé platings 121, 1.22, 123 following a specific.PCB Iayout that permits the
electrical conneCti_on of the electrically conductive elements 11, 12, 13 to th}e PCB layout
of a PCB, being said specific layout, for fh’e embodiment of Figures 3 and 8a, different to

the PCB layout followed by the base platings 110, 120, 130, for their connection to
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~ respective points of the tracks of a printed circuit different to the one to which platings
110, 120, 130 are designed for. |

This adaptor A can be configured according to ény user PCB arrangement, i.e. to
any printed circuit arrangement, by designing and disposing the platings 121, 122, 123

on -pUrpose for said printed circuit arrangement, with the proper PCB layout, and

, 'mechanicallly attaching the adaptor A to the base 1 of the antenna device, thus providing

an antenna device suitable for its connection to:

- for the embodiment of Figures 3 and 8a: two different PCB layouts, one at the
lower face of. the base 1 and another at the upper face of an upper wéll 140a
of the piece 140 of the adaptor A; hence, the user can choose which platings
layout wants to use with its PCB; or

- for the embodiment of Figure 8b: only one PCB, but which can have any PCB
Iayout not known a priori when manufacturing the base 1. '

For the |IIustrated embodiment, the piece 140 of the adaptor A constltutes a
cover with the above mentloned upper wall 140a having said upper surface onto which
the electrically conductive platings'121, 122, 123 are arranged, and four side walls, two
of them 140b, 140c can be seen in Figures 7, 8a, 8b and 9, on the outer surfaces
thereof plétings 121, 122, 123 are arranged, said cover being afranged covering the
magnetic core and the winding‘s, when coupled to the base as shown in Figures 8a an_d
8b. _

: Plativngs 121, 122, 123 are electrically connected to the w_indings of the antenna
device by their electrical connection to the projecting electrically conductive elements
11 12, 13, and mechanically connected to the base 1 and/or to the magnetic core (not
shown). | ' ' | '

Figures 8a, 8b and 9 show said electrlcal and mechanlcal connection of the
adapter A, for an embodiment. The mechanical attachment is preferably performed by
adhesive, aithough for other embodiments (n‘ot shown) both the adapter A and the base
1 have specific mechanical coupling means, such as pins in the adapter A to be inserted
in respective holes of the base 1, or vice versa, or conjugated pieées which, by pressing,
attach to each other. |

~ For the embodiment illustrated in Figures 7, 8a, 8b and 9, each of two opposite

side walls of piece 140, particuiarly side wall 140b and the one opposite thereto (not

“shown), has a lower edge with in_dentati,th defining prongs P_. which enter recesses R of

projecting electrically conductive elements 11, 12 to provide an initial mechanical

coupling which is, preferably, increased by, for instance, gIUing.
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As shown in Figu_res 7, 8a, 8b and 9, platings 121, 122, 123 extend through side
wall 140b of piece 140'(and although not shown, also through side wall opposite to side
wall 140b) constituting side extended portions thereof with free ends placed at the lower
edge vof the side wall 140b, 'adjacent to prongs P, such thet when the piece 140 is
attached to the base 1'(as showh in Figures 8a and 8b) said free ends press, land thus ‘
make electrical contact with the prOJectmg electrically conductive elements 11, 12 and
13, providing the above mentioned electrical connection of the platings 121 122, 123 to
the windings of the antenna device, as the ends of the W|nd|ngs are welded/soldered to
the projecting electrically conductive elements 11, 12 13. _ _

To sum up, with the proposed adapter A, it is obtained an antenna device having
at least one electrical configuration defined at the upper face of the adapter A to use
with his PCB (for the embodiment of Figure 8b) this configuration susceptible to be .
visually inspected by AOI systems. - ,

For the embodiment of Figure 3 and 8a, the obtained antenna device has a first
electrical configuration defined at its base 1 and a second electrical configuration
defined at the upper face of the adapter A, so the user can choose between said two
configurations to use with his PCB, both of said configurations being susceptible to be
visually inspected by AOI systems. Te avoid shortcuts or inadequate connections, once
the user has selected the desired electrical configuratioh he can provide any kind of
electrical insulator over the face mcludmg the plating he is not gomg to use, for example
by means of adhesives or partial over mouldlngs

As for the materials used for building the antenna device, the magnetic core is
usually madea by a soft megnetic,core, formed for example of Manganese Zinc Ferric -
Oxide ferrite, Nickel Zinc Ferﬁc_‘Oxide - ferrite or any metallic aIIo_y ~of Nickel or .
Manganese Zinc, and /or amerphou$ Cobalt and or nanocrystalline Cobalt.

The windings are, p'referebly, of a diameter of between 0.01 mm and 1 mm and

can be made with cables enamelled with polyurethane and (or polyami'de with a heat

index of about 150 °C or higher.

A person skilled in the art could introduce changes and modifications in the
embodiments described without departing from the scope of the invention as it is defined

in the attached claims.
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Claims

“1.- An antenna device, cornprising:

- at least one magnetic cere;

- at least one winding (W1) wound around Said at Iea'st one magnetic core;

- an electrically insulating base (1), on wnich said at least one magnetic core

- wound with said at least one Winding (W1) is arranged, and which comprises

electrically conductive elements (11, 12, _1-3), at least part of which are electricelly

connected to eaid at least one winding (W1); |

-an adaptor

the antenna device being characterised in that said adaptor (A) is arranged over
said at least one magnetlc core and comprises an electrically insulating plece (140)

having an upper surface comprising electrically conductive platings (121, 122, 123)

~ following a specific PCB layout and at least part of which are conneeted to the

electrically conductive elements (11, 12, 13) of the electrically insulating base (1).
2.- The antenna device of claim 1, wherein said electrically insulating base (1)
has anVUpper surface and a lower surface, wherein said lower surface comprises

electrically conductive platings (110, 120, 130) which are electrically connected or

_integral to said electrically conductive elements (11, 12, 13) of the electrically insulating -

base (1), and follow a PCB layout which is different to said specific layout followed by
the- elecfrically conductive platings (121, 122, 123) of the elec’trically insulating piece
(140) of the adaptor (A). ,

- 3.- The antenna device of claim 1 or 2, wherein at Ieast part of said electrically
condUCtlve platings (121, 122, 123) following said specmc PCB layout extend through
side surfaces of the electrically insulating piece (140) of the adaptor (A) constituting side

extended portions thereof:. _
. 4.- The antenna device of claim 3, wherein said electrically conductive elements

(11, 12, 13) project outwardly from at least one side of said base (1) such that they

make electrical contact with a free end of at least one of said side extended portions of

the electrically conductive platings (121, 122, 123) of the electrically insulating piece

(140) of the adaptor (A). o v _
5.- The antenna device of claim 4, whereln at Ieast one of the electrlcally

" conductive elements (11, 12, 13) is connected to the at least one winding (W1) by

- welding or soldering a twisted end (21, 22) thereof to the electrically conductive element

(11, 12, 13).
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6.- The antenna device of any of claims 1 to 4, wherein said electrically_insUIating
base (1) comprises at. least one of said electrically conductive elements (11 ,' 12, 13) per
winding end (21, 22). : _ :

7.- The antenna device of any of the previous cIaims; wherein said adaptor (A) is,
via its electrically inSuiating vp'iece (140), fixedly attached to said électrically insulating
base (1). ’ | E ' | ' ‘ | .

8.- The antenna device of any of the previous claims, wherein said at least one

magnetic core is a monolithic magnetic core, the antenna device Constituting a

monolithic antenna device.

9.- The antenna device of any of the previous claims, wherein said at least one
magnetic core is a ferrite magnetic core.

10.- The antenna device of claim 9, wherein said ferrite magnetic core is formed
with a Nickel-Zinc alloy or a Manganese-Zinc alloy and/or amorphous cobalt and/or
nanocrystalline cobalt. | ’

"~ 11.- The antenna device of any of the previous claims, comprising three windings
wound- around three mutually orthogonal axes, where each of said windings surrounds
said at least one magnetic core. '

12.- The antenna device af claim 3, wherein said electrically insulating piece

| (140) of the adaptor (A) constitutes a cover with an upper wall (140a) having said upper.

surface onto which the electrically conductive platings (121, 122, 123) of the electrically
insulating piece (140) of the adap_tof (A) are arranged, and at least two side walls (140b;
140c) on the outer surfaces thereof said side electrically conductive platings (121, 122,
123) are arranged, said Cover»being arranged covering said at least one m'agneti'c core
and said at Ieast one wmdlng (W1) 7

13.- An -adaptor (140) for an antenna device, wherein said antenna device
comprises: '

- at least one magnetic core; .

- af least one winding (W1) wound around said at least one magnetic core; and

- an electrically insulating base (1), on which said at least one magnetic core

wound with said at least one winding (W1) is arranged, and which comprises

_ electrically coniductive_elements_ (11, 12, 13), at least part of which are electrically

connected to said at least one winding (W1); » | '

th'e.' adaptor (140) being characterised in that it is cOnfigUred for being arranged
over said at least one magnetlc core and attached to the antenna device, and in that it

comprises an electrically msula’nng piece (140) having an upper surface comprlsmg

. electrically conductive platings (121, 122, 123) following a specific PCB layout and at
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least part of which are configured and arranged tt_> be connected to the electrically
conductive elements (11, 12, 13) of the electricélly insulating base (1).
14.- The adaptor of claim 13, wherein it is configured for being attached to an

antenna device with an electrically insulating base (1) which has an upper surface and a

- lower surface, wherein said lower surface cdmprises electrically ¢onductive platings
(110, 120, 130) which are electrically connected or integral to said electrically conductive

~ elements (11, 12, 13) of the eIectriCaII‘y insulating base (1) and follow a PCB layout,

wherein the specific PCB ‘Iayout of the electrically conductive platings (121, 122, 123) of
the electrically.insUIating piece (140) of the adaptor (A) is different to said' layout of the
electrically conductive elements (11, 12, 13) of the electrically insulating bas'e (1).

15.- The adaptor (140) of claim 13 or 14, characterised in that is configured as

the adaptor (140) of the antenna device of any of claims 1 to 12.
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