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Description
Technical field

[0001] The presentinvention is related to an assembly
comprising an arrangement of ferrite tiles Particularly,
the assembly is for contactless power transfer applica-
tions, such as in the automotive field. The presentinven-
tion is equally related to an arrangement or disposition
of the ferrite shield for such applications.

Background art

[0002] For inductive coils, in particular for inductive
power transfer, e.g. for charging car batteries, it is known
to use ferrite not only to shield the magnetic field induced
by the inductive coil, but also to improve the efficiency of
power transfer between a sending and a receiving coil.
The ferrite guides the magnetic field generated by the
sending coil along preferred paths, enabling to reduce
the volume in which the magnetic field generated by the
inductive coil is significant and increase the intensity of
the magnetic field in the area of interest (i.e. near the
receiving coil). This can improve the coupling between
the coils and thereby reduce the energy losses during
inductive power transfer.

[0003] One drawback of ferrite is its high mass density
and cost. Using ferrite therefore tends to lead to high
costs and bulky assemblies.

EP 3 128 524 A1 discloses a power transmission appa-
ratus comprising a power transmission coil, which has a
hollow formed in the centre thereof, disposed on layer of
a ferrite, which layer has an opening formed therein lo-
cated in the hollow of the power transmission coil.

Summary of the invention

[0004] In automotive inductive power transfer applica-
tions, it would be desirable to reduce weight, bulkiness
and cost of the assembilies for inductive power transfer.
However, since high power is transferred in such appli-
cations, the efficiency of the inductive power transfer
must remain high. It is therefore an aim of the present
invention to provide assemblies which overcome one or
more of the above problems.

[0005] Itis also an aim of the present invention to pro-
vide assemblies for inductive power transfer having im-
proved power density.

[0006] Accordingtoafirstaspectoftheinvention,there
is therefore provided an assembly as set out in the ap-
pended claims.

[0007] Assemblies according to aspects described
herein comprise a first inductive coil comprising one or
more windings of an electric wire or cable forming one
or more coil loops, and an arrangement of ferrite tiles
disposed on one side (e.g., top or bottom) of the first
inductive coil. According to one aspect, the coil loops are
disposed in, or form a first plane. The ferrite tiles are
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disposed in a second plane substantially parallel to the
first plane. According to a second aspect, the ferrite tiles
are disposed such that they form one or more tile loops
corresponding to the one or more coil loops. Tiles ar-
ranged at opposite sides of the coil are advantageously
spaced apart a distance substantially equal to an internal
diameter of the coil. According to another aspect, spaces
between adjacent ferrite tiles are aligned locally perpen-
dicular to an axial orientation of the electric wire. Accord-
ing to yet another aspect, the assembly comprises at
least one second inductive coil wound about one or more
of the ferrite tiles. A winding axis of the first inductive coil
and a winding axis of the second inductive coil are ad-
vantageously perpendicular.

[0008] Assemblies according to aspects described
herein hence can ensure that the gaps (spaces) between
adjacent tiles run parallel with the direction of the mag-
netic field and therefore the path of the magnetic field
remains practically undisturbed by the tile arrangement.
[0009] Furthermore, advantageously, the area of the
tiles and the area of the coil substantially fully overlap.
As aresult, a central area is obtained with sufficient vol-
ume that can be used foraccommodating additional com-
ponents. As the tiles do not substantially extend beyond
the area of the coil, weight and cost can be saved.
[0010] Further advantageous aspects are described in
the dependent claims.

Brief description of the figures

[0011] Aspects of the invention will now be described
in more detail with reference to the appended drawings,
wherein same reference numerals illustrate same fea-
tures and wherein:

Figure 1 represents a partially exploded perspective
view of an assembly according to aspects described
herein;

Figure 2 represents an exploded perspective view
of an assembly according to aspects described here-
in.

Description of embodiments

[0012] Referring to Fig. 1, an assembly 10 according
to aspects described herein comprises an inductive coil
11, which can comprise an electric wire or cable which
is wound in one or more turns forming a loop. In the con-
figuration of Fig. 1, the loop is a single loop having an "0"
configuration, even though other configurations, such as
double loops (e.g. having the shape of an "8") or multiple
loops are possible.

[0013] Advantageously, the coil 11 is accommodated
in a housing 12 which can comprise pre-formed paths or
tracks 121 accommodating the electric wire. The paths
121 may run spirally to form the turns of the electric wire
or cable and thereby form the coil 11.

[0014] The housing 12 may further comprise mounts
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122 for mounting ferrite tiles 14 thereon. Mounts 122 may
have any suitable shape and may allow for maintaining
arelative position between the coil 11 and the ferrite tiles
14. Tile support members 13, e.g. made of a resilient
material, such as an elastomeric material, may be pro-
vided on mounts 122 for supporting and securing the tiles
14. Useful examples of mounts 122 and tile support mem-
bers 13 are described in co-pending international appli-
cation No. PCT/EP2018/071819 filed 10 August 2018.
[0015] Support members 13 and mounts 122 may en-
sure that tiles 14 are spaced apart from the coil 11 atany
suitable distance.

[0016] According to one aspect, a plurality of ferrite
tiles 14 are disposed so as to cover the coil 11. The tiles
14 are advantageously made of ferrite, in particular soft
ferrite. They may be made of other magnetic (e.g. ferro-
magnetic or ferrimagnetic) materials. The magnetic ma-
terial is advantageously used to improve magnetic cou-
pling between the coils of the primary side and of the
secondary side. Therefore, it is advantageous to choose
a composition that has low losses at the power transfer
frequency of interest (e.g. <500 kW/m3 at 100 kHz, 200
mT and 25 °C). Typically, power transfer frequencies
range between 50 and 100 kHz for automotive applica-
tions.

[0017] Itwillbe convenientto note thatin use, the ferrite
tiles may be disposed on one side of the coil 11 only, e.g.
either above, or below the coil 11. In the present dispo-
sition, a combination of rectangular tiles 141 and tiles
142 having the shape of a disc segment, e.g. a 45° seg-
ment, are advantageously used. By way of example, as
shown in Fig. 1, between each 90° segment formed with
tiles 142, at least one rectangular tile 141 is disposed.
The tiles 14 are disposed such that they form a loop cor-
responding to the loop of the coil 11. The tiles 14 overlap
the windings of coil 11 and advantageously provide a
substantially 1/1 overlap with the area of the coil 11, i.e.
the area of tiles 14 and the area of coil 11 is substantially
identical.

[0018] As shown in Fig. 1, the spaces between adja-
cent tiles 14 are perpendicular to the local orientation
(axis) of the wire of coil 11. Such a disposition ensures
that the gaps (spaces) between adjacent tiles run parallel
with the main direction of the magnetic field and therefore
the magnetic field is not negatively affected by the tile
arrangement. As a result, any number of ferrite tiles 14
may be used, as long as the spaces (gaps) between the
tiles are oriented perpendicular to the coil windings. This
allows to tailor the dimensions of the tiles on the basis of
material properties in order to prevent breaking of tiles.
This furthermore also allows to provide appropriate
mounting and securing of the tiles.

[0019] Each tile advantageously comprises four edg-
es. Two opposite edges 143 are arranged such that they
are aligned with the wire of the coil 11. The other two
opposite edges 144 run perpendicular to the wire of the
coil. This is also advantageously the case for the seg-
ment-shaped tiles 142. The edges 144 advantageously
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have a length substantially corresponding to a breadth
of the coil 11, i.e. the tile 14 extends continuously over a
breadth of coil 11.

[0020] A central area 15is completely enclosed by the
coil 11. Advantageously, central area 15 is also fully en-
closed by the loop of tiles 14. That is, tiles arranged at
opposite sides of the coil 11 are spaced apart over a
distance substantially equal to, or slightly smaller than
an internal diameter of coil 11. The central area advan-
tageously accommodates electronic circuitry, e.g. driving
circuitry for the coil 11. Useful examples of electric cir-
cuitry that can be accommodated in central area 15 are:
inverter circuitry and rectifier circuitry

[0021] Referring to Fig. 2, in order to shield the elec-
tronic circuitry arranged in central area 15, a shielding
layer 16 of an electrically conductive material can be ar-
ranged between the central area on the one hand and
the coil 11 and ferrite tiles 14 on the other hand. Layer
16 may advantageously be made of a thermally conduc-
tive material in order to form a thermal path with low ther-
mal resistance to facilitate heat spreading. Advanta-
geously, layer 16 overlaps at least partially with the ferrite
tiles 14, at a side opposite the coil 11. Within central area
15, layer 16 advantageously forms a bulge 161. Bulge
161 advantageously increases a space in central area
15. Additionally, bulge 161 advantageously protrudes in
adirection of the coil 11 which may facilitate heat transfer
to the environment from a side 101. This is particularly
useful where assembly 20 is a ground assembly of an
automotive inductive power transfer system and the as-
sembly 20 rests with side 102 on ground level. In such a
case, side 101 will form the top side.

[0022] It will be convenient to note that the assembly
20 of Fig. 2 is inversed with respect to the assembly 10
of Fig. 1, i.e.in Fig. 2 the tiles 14 are located underneath
the coil 11. Additionally, electronic circuitry in central area
15 would be located underneath layer 16 (e.g., under-
neath bulge 161).

[0023] A conductive loop 17 may be provided at a pe-
riphery of layer 16. Conductive loop 17 advantageously
has a higher conductivity than layer 16. By way of exam-
ple, layer 16 may be made of aluminium and conductive
loop 17 may be formed of copper. A relatively high con-
ductivity for loop 17 advantageously decreases power
dissipation within the housing 12. The conductive loop
17 may comprise a wire arranged in a single turn or a
plurality of turns and may or may not be constrained to
a single plane. Conductive loop 17 may be terminated
by a fixed or variable impedance, which can be resistive,
capacitive, or inductive, or any suitable combination
thereof. By way of example, conductive loop 17 can be
made of (separately insulated) stranded copper wire, sol-
id copper plate or any other material with a relatively low
AC resistance.

[0024] The central area 15 may additionally or alterna-
tively be covered with a layer 18 made of a material hav-
ing a relative magnetic permeability . > 10. The material
of layer 18 advantageously has a low electrical conduc-
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tivity o << 1000 S/m, e.qg. ferrite material (c ~ 1-10-5 S/m).
The ferrite can be either flexible or solid and may be rel-
atively thin due to the low magnetic flux density in this
location. Layer 18 advantageously has a thickness which
is less than or equal to half the thickness of the tiles 14,
advantageously less than or equal to 0.2 times the thick-
ness of tiles 14. The layer 18 is advantageously applied
to shield the layer 16 which reduces the power dissipation
due to eddy currents that are induced by the coil. Layer
18 advantageously has some overlap with the tiles 14.
[0025] Assemblies as in Fig. 1 and Fig. 2 are advan-
tageously used forinductive power transfer in automotive
applications. By way of example, the assembly of Fig. 1
can be mounted underneath a vehicle to form a vehicle
unit for inductive power transfer with coil 11 being the
power transfer coil. The assembly of Fig. 2 can be in-
stalled on ground for power transmission to the assembly
of Fig. 1.

[0026] Referring back to Fig. 1, a second type of coil
19 is provided in addition to coil 11. Four such coils 19
are provided in Fig. 1, at 90° distance from one another,
and more or less coils 19 may be provided as desired.
For example, only two or three coils 19 may be provided,
at least two of which may have perpendicular axes. Each
coil 19is wound about atile 14, in particular a rectangular
tile 141. The coils 19 are wound about a plurality of tiles
14. As shown in more detail in Fig. 2, the second type
coil 19 may comprise two opposite coils 191 and another
two opposite coils 192, each one arranged in a different
quadrant of the loop formed by tiles 14. Coils 191 have
awinding axis 193 which is perpendicular to winding axis
194 of the coils 192. The winding axes 193, 194 of the
second type coils 19 are perpendicular to the winding
axis 111 of the (inductive power transfer) coil 11.
[0027] Coils 19 may be used for inducing/sensing ad-
ditional magnetic fields distinct from the magnetic field
induced by coil 11, e.g. for position sensing. By spatially
separating the different coils 19, less coils are required
and/or a better accuracy can be obtained for such pur-
poses. Typically, the coils 19 are wound perpendicular
to the main direction of the magnetic field generated by
power transfer coil 11. This leads to an improved decou-
pling of the magnetic fields of coils 11 and 19, with im-
proves signal to noise ratio and reduced coupling of high-
erharmonics. As aresultless stringent insulation require-
ments for coil 19 are needed.

[0028] The second coils 19 are connected to circuitry
195 designed for either providing power to the coils to
emit a magnetic field, or to sense a magnetic field. The
circuitry 195 is advantageously arranged in the central
area 15, and advantageously comprises an analog front-
end connecting the second coils to a digital processing
unit. The emitted or sensed magnetic field is advanta-
geously a low frequent magnetic field, such as in the
range between 3 kHz and 300 kHz, in particular between
75 kHz and 225 kHz. Advantageously, the second coils
19 are formed as a resonant tank, hence including a ca-
pacitor which can be comprised in the circuitry to which
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the second coils are connected. The resonant tank ad-
vantageously has a resonance at a frequency different
than the frequency of the coil 11 for efficiently receiving
or transmitting signals used.

[0029] The coils 19, when used in transmit (power
emission) mode are advantageously powered sequen-
tially to create a pulsed magneticfield. Alternatively, each
of the coils 19 is powered with a different frequency so
as to avoid interference between the coils 19. In the latter
case, the coils 19 can be powered simultaneously. A
square wave is advantageously used to power the coils.
A coding scheme can be used to identify which one of
the coils 19 is active. Typically, in an inductive power
transfer system, one side of the system, e.g. the ground
unit, comprises a plurality of second coils 19 as transmit-
ting coils and the other side, e.g. the mobile (vehicle) unit,
comprises a plurality of second coils 19 as receiving coils,
configured to sense the magnetic field emitted by the
second coils 19 of the opposite side.

[0030] In use, the receiving coils sense the magnetic
field emitted by the transmitting coils. The properties,
such as magnitude and phase, of the sensed magnetic
field pulses can be used to obtain the position of the pow-
er transmitting side of the power transfer system with
respect to the power receiving side of the system, or vice
versa. This position information is relevant to enable ef-
ficient power transfer.

Claims
1. Assembly (10, 20), comprising:

a firstinductive coil (11) comprising one or more
windings of an electric wire forming one or more
coil loops defining a plane,

an arrangement of ferrite tiles (14) disposed on
one side of the first inductive coil substantially
parallel to the plane,

wherein the ferrite tiles are disposed such
that they form one or more tile loops corre-
sponding to the one or more coil loops and
such that spaces between adjacent ones of
the ferrite tiles are aligned locally perpen-
dicular to the electric wire,

characterised in that the assembly com-
prises atleastone secondinductive coil (19)
wound about one or more of the ferrite tiles
(14) such that a winding axis (111) of the
first inductive coil (11) and a winding axis
(193, 194) of the second inductive coil are
perpendicular.

2. Assembly of claim 1, wherein the ferrite tiles (14) are
continuous in a direction locally perpendicular to the
electric wire and over a length corresponding to a
breadth of the inductive coil (11).
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Assembly of claim 1 or 2, wherein an area of exten-
sion of the ferrite tiles (14) and an area of extension
of the first inductive coil (11) are substantially iden-
tical.

Assembly of any one of the claims 1 to 3, wherein
at least one of the one or more coil loops and corre-
sponding tile loop enclose a central area (15) free
from covering by the ferrite tiles (14), preferably fur-
ther comprising one or more driving circuits for the
inductive coil arranged in the central area (15), more
preferably further comprising a thermally conductive
layer (16) covering the central area (15) and the re-
spective coil loop and tile loop, even more preferably
wherein the thermally conductive layer (16) is elec-
trically conductive.

Assembly of claim 4, comprising a ferrite comprising
layer covering the central area (15), wherein the fer-
rite comprising layer at least partially overlaps the
ferrite tiles, preferably wherein the ferrite comprising
layer is formed as a continuous sheet.

Assembly of claim 5, wherein the ferrite comprising
layer has a thickness at least 20% smaller than a
thickness of the ferrite tiles.

Assembly of any one of the preceding claims, where-
in the at least one second inductive coil (19) is con-
figured for generating and/or sensing an additional
magnetic field distinct from a magnetic field induced
by the first inductive coil (11).

Assembly of claim 7, wherein the at least one second
inductive coil (19) is a positioning coil configured for
inducing or sensing the additional magnetic field for
position sensing.

Assembly of any one of the preceding claims, where-
in the at least one second inductive coil (19) forms
a resonant tank.

Assembly of any one of the preceding claims, com-
prising circuitry (195) coupled to the at least one sec-
ond coil (19) and configured to form a or the resonant
tank.

Assembly of any one of the preceding claims, com-
prising a plurality of the second inductive coil (19),
each ofthe plurality of the second inductive coil being
located in a different quadrant of the respective coil
loop.

Assembly of any one of the preceding claims, where-
in at least one of the tile loops consists of a combi-
nation of rectangular tiles (141) and tiles shaped as
a disc segment (142).
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13.

14.

15.

Assembly of any one of the preceding claims, where-
in the first inductive coil (11) is a coil for inductive
transfer of electrical energy.

Ground assembly (20) for inductive power transfer
to a vehicle, comprising the assembly of claim 10.

Vehicle assembly (10) for receiving electrical energy
transferred by inductive power transfer, comprising
the assembly of claim 13.

Patentanspriiche

1.

Anordnung (10, 20), umfassend:

eine erste induktive Spule (11), umfassend eine
oder mehrere Wicklungen eines elektrischen
Drahts, die eine oder mehrere Spulenschleifen
bildet, die eine Ebene definieren,

eine Anordnung von Ferritfliesen (14), die auf
einer Seite der ersten induktiven Spule ange-
ordnet ist, im Wesentlichen parallel zur Ebene,
wobei die Ferritfliesen derart angeordnet sind,
dass sie eine oder mehrere Fliesenschleifen bil-
den, die der einen oder mehreren Spulenschlei-
fenentsprechen, und derart, dass Zwischenrau-
me zwischen Benachbarten der Ferritfliesen lo-
kal senkrecht zum elektrischen Draht ausge-
fluchtet sind,

dadurch gekennzeichnet, dass die Anord-
nung mindestens eine zweite induktive Spule
(19) umfasst, die um eine oder mehrere der Fer-
ritfliesen (14) gewickelt ist, so dass eine Wick-
lungsachse (111) der ersten induktiven Spule
(11) und eine Wickelungsachse (193, 194) der
zweiten induktiven Spule senkrecht sind.

Anordnung nach Anspruch 1, wobei die Ferritfliesen
(14) kontinuierlich in einer Richtung, die lokal senk-
recht zum elektrischen Draht ist, und tber eine Lan-
ge, die einer Breite der induktiven Spule (11) ent-
spricht, sind.

Anordnung nach Anspruch 1 oder 2, wobei ein Aus-
dehnungsbereich der Ferritfliesen (14) und ein Aus-
dehnungsbereich der ersten induktiven Spule (11)
im Wesentlichen identisch sind.

Anordnung nach irgendeinem der Anspriiche 1 bis
3, wobei mindestens eine der einen oder mehreren
Spulenschleifen und entsprechenden Fliesenschlei-
fe einen zentralen Bereich (15) einschliel3en, der frei
von Abdeckung durch die Ferritfliesen (14) ist, vor-
zugsweise weiter umfassend einen oder mehrere
Antriebsschaltkreise flr die induktive Spule, die im
zentralen Bereich (15) angeordnet sind, insbeson-
dere weiter umfassend eine thermisch leitende
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Schicht (16), die den zentralen Bereich (15) und die
entsprechende Spulenschleife und Fliesenschleife
abdeckt, noch bevorzugter, wobei die thermisch lei-
tende Schicht (16) elektrisch leitend ist.

Anordnung nach Anspruch 4, umfassend eine Ferrit-
umfassende Schicht, die den zentralen Bereich (15)
abdeckt, wobei die Ferrit-umfassende Schicht min-
destens teilweise die Ferritfliesen Uberlappt, vor-
zugsweise wobei die Ferrit-umfassende Schicht als
eine kontinuierliche Bahn gebildet ist.

Anordnung nach Anspruch 5, wobei die Ferrit-um-
fassende Schicht eine Dicke aufweist, die mindes-
tens 20 % kleiner als eine Dicke der Ferritfliesen ist.

Anordnung nach irgendeinem der vorhergehenden
Anspriiche, wobeidie mindestens eine zweite induk-
tive Spule (19) konfiguriert ist, um ein zusatzliches
magnetisches Feld verschieden von einem magne-
tischem Feld, das von der ersten induktiven Spule
(11) induziert wird, zu erzeugen und/oder abzutas-
ten.

Anordnung nach Anspruch 7, wobei die mindestens
eine zweite induktive Spule (19) eine Positionierspu-
le ist, die konfiguriert ist, um das zusatzliche mag-
netische Feld fir die Positionserfassung zu induzie-
ren oder abzutasten.

Anordnung nach irgendeinem der vorhergehenden
Anspriche, wobeidie mindestens eine zweite induk-
tive Spule (19) einen Resonanztank bildet.

Anordnung nach irgendeinem der vorhergehenden
Anspriiche, umfassend einen Schaltkreis (195), der
mit der mindestens einen zweiten Spule (19) gekop-
pelt und konfiguriert ist, um einen oder den Reso-
nanztank zu bilden.

Anordnung nach irgendeinem der vorhergehenden
Anspriiche, umfassend eine Vielzahl der zweiten in-
duktiven Spule (19), wobei sich jede der Vielzahl der
zweiten induktiven Spule in einem verschiedenen
Quadranten der entsprechenden Spulenschleife be-
findet.

Anordnung nach irgendeinem der vorhergehenden
Anspriiche, wobei mindestens eine der Fliesen-
schleifen aus einer Kombination von rechtwinkligen
Fliesen (141) und Fliesen, die wie ein Scheibenseg-
ment (142) geformt sind, besteht.

Anordnung nach irgendeinem der vorhergehenden
Anspriiche, wobeidie erste induktive Spule (11) eine
Spule fiirinduktive Ubertragung von elektrischer En-
ergie ist.

(]
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14. Bodenanordnung (20) zurinduktiven Leistungsuiber-

tragung an ein Fahrzeug, umfassend die Anordnung
nach Anspruch 10.

15. Fahrzeuganordnung (10) zum Aufnahme von elek-

trischer Energie, Ubertragen durch induktive Leis-
tungsiibertragung, umfassend die Anordnung nach
Anspruch 13.

Revendications

Ensemble (10, 20) comprenant :

une premiére bobine inductive (11) comprenant
un ou plusieurs enroulements d’un fil électrique
formant une ou plusieurs boucles de bobine dé-
finissant un plan,

un agencement de carreaux de ferrite (14) dis-
posé d’un coté de la premiére bobine inductive
sensiblement parallélement au plan,

dans lequel les carreaux de ferrite sont disposés
de sorte qu’ils forment une ou plusieurs boucles
de carreau correspondant aux une ou plusieurs
boucles de bobine et de sorte que des espaces
entre les carreaux adjacents des carreaux de
ferrite sont alignés localement perpendiculaire-
ment au fil électrique,

caractérisé en ce que I'ensemble comprend au
moins une seconde bobine inductive (19) en-
roulée autour d’'un ou de plusieurs carreaux de
ferrite (14) de sorte qu’'un axe d’enroulement
(111) de la premiéere bobine inductive (11) et un
axe d’enroulement (193, 194) de la seconde bo-
bine inductive sont perpendiculaires.

Ensemble selon la revendication 1, dans lequel les
carreaux de ferrite (14) sont continus dans une di-
rection localement perpendiculaire au fil électrique
et sur une longueur correspondant a une largeur de
la bobine inductive (11) .

Ensemble selon la revendication 1 ou 2, dans lequel
une zone d’extension des carreaux de ferrite (14) et
une zone d’extension de la premiére bobine induc-
tive (11) sont sensiblement identiques.

Ensemble selon 'une quelconque des revendica-
tions 1 a 3, dans lequel au moins I'une des une ou
plusieurs boucles de bobine et une boucle de car-
reau correspondante entourent une zone centrale
(15) dépourvue de recouvrement par les carreaux
de ferrite (14), comprenant de préférence en outre
un ou plusieurs circuits d’entrainement pour la bo-
bine inductive agencée dans la zone centrale (15),
comprenant en outre encore de préférence une cou-
che thermiquement conductrice (16) recouvrant la
zone centrale (15) et la boucle de bobine respective
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etlaboucle de carreau, méme encore de préférence,
dans lequel la couche thermiquement conductrice
(16) est électriquement conductrice.

Ensemble selon la revendication 4, comprenant une
couche comprenant du ferrite recouvrant la zone
centrale (15), dans lequel la couche comprenant du
ferrite recouvre au moins partiellement les carreaux
de ferrite, de préférence dans lequel la couche com-
prenant du ferrite est formée en tant que feuille con-
tinue.

Ensemble selon la revendication 5, dans lequel la
couche comprenant du ferrite a une épaisseur au
moins 20% inférieure a une épaisseur des carreaux
de ferrite.

Ensemble selon 'une quelconque des revendica-
tions précédentes, dans lequel la au moins une se-
conde bobine inductive (19) est configurée pour gé-
nérer et/ou détecter un champ magnétique addition-
nel distinct d’'un champ magnétique induit par la pre-
miére bobine inductive (11).

Ensemble selon la revendication 7, dans lequel la
au moins une seconde bobine inductive (19) estune
bobine de positionnement configurée pour induire
ou détecter le champ magnétique additionnel pour
détecter la position.

Ensemble selon 'une quelconque des revendica-
tions précédentes, dans lequel la au moins une se-
conde bobine inductive (19) forme un convertisseur
résonnant.

Ensemble selon 'une quelconque des revendica-
tions précédentes, comprenant des circuits (195)
couplés a la au moins une seconde bobine (19) et
configurés pour former un ou le convertisseur réson-
nant.

Ensemble selon 'une quelconque des revendica-
tions précédentes, comprenant une pluralité de se-
condes bobines inductives (19), chacune de la plu-
ralité de secondes bobines inductives étant position-
née dans un quadrant différent de la boucle de bo-
bine respective.

Ensemble selon 'une quelconque des revendica-
tions précédentes, dans lequel au moins l'une des
boucles de carreau se compose d’une combinaison
de carreaux rectangulaires (141) et de carreaux for-
més comme un segment de disque (142).

Ensemble selon 'une quelconque des revendica-
tions précédentes, dans lequel la premiere bobine
inductive (11) estune bobine pour le transfertinductif
d’énergie électrique.
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14. Ensemble de terre (20) pour le transfert d’énergie

inductive a un véhicule, comprenant I'ensemble se-
lon la revendication 10.

15. Ensemble de véhicule (10) pour recevoir I'énergie

électrique transférée par transfert d’énergie inducti-
ve comprenant!’ensemble selon larevendication 13.
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