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Surface integrated Ciroull for Power Transmission and Method of Manufacture
CLAIM OF PRIORITY

{oatl This application claims priorty fo United States Application Serial Number
§1/358,018 titled "WIRELESS POWER BY INTEGRATING THE TRANSMITTING
CIRCUIT INTO THE SURFACE OF AN AUTOMOTIVE PART fifed June 24, 2010, the

entire cordents thereof arg incorporated herein by referance.
Field of the Invention

f002] This invention relates o an elactrical circult integrated into a surface for
power transmission, and more particularly to a circuif integrated into a frim

component surface and methods of manufacturing the sams,

Background of the invention

o003} Many electronic devices such as mobile phones, navigation devices,
mp3-players and other mobile audic devices, laptop computers, smart pads, and the

like are used in automobiles and other ranspaortation vehicles.

[004] Thus, there exists a need o electrically power thess devices within a
vehicls, Use of power cords can be inconvenisnt and charging multiple devices can
require a dedicated outled for each. Furthey, apecific outlet configurations in vehicles
require correspondingly configured vehicle chargers which add expense and
consume space, Conseguently, it can be advantagsous to provide wireless power
fransmission capabilities within a vehicle. However, current wireless power
transmmission technology is inefficient and provision of wirsless power in vehicles
according o current technology can be expensive, and difficult to execute, ameongst

other drawbacks,



WO 2011/163544 PCT/US2011/041738

Summary

[008] i is therefore an objective of the present invention, to provide a trim
component with an improved power ransmission sfficiency (L.e., for charging
mobite electronics) by reducing the distance between the inductive coils providing

power and the electronios recelving powey.

foos] In some smbodiments, the present invention provides a inm component
of a vehicle comprising a decorative layer, 3 pratective material layer, and an
glectrical circuit path positioned between the B (l.e,, back or hidden) surface of the
decorative layer and the A (.., front or show) surfacs of the protective layer. In
some embodiments the slectrical circuit path can comprise conductive ink/paint
and the geomaetric configuration of the circudt path can be sultable for fransmitting
wireless power. Conseguently, an electronic device can be powerad directly

during use andf/or charged for later use.

{oary i some smbodiments, the presant invention provides a process for the
manufacture of a vehicle interior irim compeonent comprising the steps of:
providing a decorative film layer, applying conductive material, for example in the
form of ink, paind, or film, to the B swface of the decorative film layer {o provide an

slectrical ciroult path; and applying a protective layer over the conductive material.
Briet Description of the Drawings

[oos} Fig. 1 iHlustrates a schematic view of a surface-integrated power

transmission circult according {o some embodiments of the invertion;

fooe] Fig. 2 Hlustrates & schematic cross-sectional view of a surface-

integrated circuit accarding o some embaodiments of the invention;

iy Fig. 3 illusirates a schematio cross-sectional view of a surface-

integrated circuit according 1o other esnbodirnents of the invertion.
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Detailed Description of the Drawings

[o11] The description that follows presents various sxemplary embodiments
of the prasent invention. Although many aspecisfeatures of this invention are
described in the context of a vehicle intedor, and in particular an intetior tiim
component, it should be understond that other configurations/implementations are
possible and can provide the sams or similar advantages. Further, although the
disclosed methnds arg described as a series of steps, the order and inclusion of
all steps te not imited to those described. Accordingly, it should be understood
that changes and modifications can be made 1o the disclosed embodiments

withaut departing from the spirit of the invention,

[012] in some embodiments, the present invention relates to a vehicle interior
trim component. This iim compenant can be located anywhere in the interior of a
vehicle (i.e., automobile, boat, bus, train, etc.). The trim component can be, for
example, part of a console, dash-board, door panel, instrument pansl, or a
compariment therein. In another embodiment, the surface-integrated circuit could

be incorporated into the consumer slectronic device,

[g133 This trim component can include g decorative film layer made from a
plastic or simitar material, which can have a varying degree of flexibility depending
o the requirements of the particular construction.  Alternatively, the decorative
film layer can comgrise a fayer of ink on a carrier film. In some embodiments, the
carriar film can be removed after the trim component is formed. This decorative
film fayer can comprise an A (visible or show) strface, which is oriented towards
the interior of the vehicle. Gn the opposite side, the B {(back or unseen) surface of
the decorative film layer, an electrical circuit path can be provided. This alectrical
circuit path can be connected to the decorative film laysr by material engagement;
1. the electrical circult path can be in direct contatt with the decorative filim layer
and chemically andfor physically bound to the decorative layer. Depending on the
particular embodiment, the circuit can be applied with/without glus or other

adhesive between the electrical circull path and the decorative film layer.

3
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[014) According to the present invention, the electrical circult path can
comprise a conductive material in various forms, for example ink, paint, and/or
film. The conductive material can comprise an electrically conducting component,
for example siver, copper andfor PEDOT, preferably a binder and/or a solvent,
which can be an organic solvent andfor g water-based solvent, The conductive
material can be in the form of ink, paint, etched copper, foil, and/or metalized film,
among others. in some embodiments, the circult material comprises adjacent
layers of conductive and isolating materials. In some embodiments, the specific
glectrical resistance of the electrical circult path can be < 107 ohms/em. The
thickness of the electrical circulf layer can be < 50 um, or < 30 ym. In some
embodiments, the electical circull material {ink, paint, and/or film, or layers
thereof} can be thermally stable such that a protective layer can be molded 1o the
back surface of the decorative film layer without interfering with the electrically

conductivedinductive characteristics of the circult material.

18] i some embodiments, the conductive material, especially if comprising
ink or paint, can be printad, sprayed, molded, andfor screen-printed on the
decorative film layer. The conductive material can alternatively be deposited in a
powder form {e.g. copper, silver, or other powder) by vapor deposition or other
means. Altematively, the slectically conductive material can be adhered by glue
or an adhesive o the surlace of a decorative film or ink on carder film/material.
When the conductive material has dried/cured, a material engagement exists
between the conductive material and the back surface of the decorative layer,
Various electrical components which comprise part of the circuitry can similarly be
applied to the back side of the decorative film/ink layer by one of these or other
methods known in the arl. {n some embodiments, the remainder of the
component can be adhered {o or formed (8.g., molded) adjacent to the B side of

the film comprising the electrical cirouit.

{018) i some embodiments, the electrical croull can be sultabde for
transmitling wirgless signals which can powsr or charge an electronic device.

The electical circuit can be especially suitable for providing inductive power,

4
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inductive power uses an slectromagnetic field to ransfer slectrical enarqy from
the electrical cirouit fo the slectronic device to be powerad andfor charged. The
slectrical energy can be stored in the electronic device {8.g., in one or more
batteries) and/or used to power the device directly. In soms smbaodiments, the
glactrical circult comprises an inductive colf 1o creale an allernating
glectromagnetic field, A second induction coil, provided in the slectronic device,
receives the power signal from the electromagnetic field and converts it back into
electrical current to charge the battery of the electronic device andior {o power the

davice diractly,

{017} In soms embadiments, the tim component comprises & protective
layer, which can be attached to the back surface of the decorative layer. This
protactive layer can be attached to the decorative layer, affer the slectrical ciroult
has been applied. The prolective layer can be applied to protect the electrical
cireuit and in some embodiments the profective layer maintains the decorative
layer in a cerlain shape and/or gives the decorative layer material strength. In
sorne embodimants, the profective layer comprizes a substantial portion of the
mass and/or volume of the frim component. In other embodiments, the prolective
layer comprises a layer of matenial which physically/chemically separates al least
a portion of the circuit on the B side of the decorative layer from a base trim
material which Campr‘ises a substantial portion of the mass and/or volums of the

trim compaonent.

a18] The protective layer can be atfached to the back surface of the
decorative film fayer by any method known 10 a person skilled in the art, In soms
embodiments, the protective layer can be molded behind the decorative film layer
on its B side. In some ambodimants, the decorative layer, provided with the
slecirical cirouit, can be placed in a mold and the substrate material can be filled,
for example (in liguid form) injected, into the mould cavity on the back surface of
the decorative tihm layer. In other embodiments, a solid material can be heat
and/or chemically treated to a moldable state and then manipulated and cooled in
a desired shape adjacent the decorative layer to set the trim component in the

desired form.
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{018} In some embodiments, prior 1o applying a protective layer, the
decorative layer can be praformed in a desired shape after the conductive

irk/paint has besn applied.

{028} in some embodiments of the present invention, the protective layer only
partially covers the B surface of the decorative layer. For example, a projection of
the decorative layer can be left uncoversd, This uncovered projection can be
used to connect the trim camponent {o the vehicle elactronics {i.e., a powear

source),

fo21} In some embodiments, the trim component can comprise a shielding

layer, for example in the decorative layer, to prevent RF/EMC-amissions,

a22] Another aspect of the present invention provides a process for the
manufacture of an interior trim component, comprising the steps of) providing a
decorative layer; applying conductive maierial to the back surface of the
decorative film layer 1o form an electrical cireult patly; and applying a protective

layer on the back surface of the decorative film layer.

[023] Another embodiment of the process involves the same steps above
axcept that the carrier film layer can be released or removed ard the decorative
and conductive inks can be transferred fo or retained by the trim (protective) layer

of the component.

{024] in another embodimeand, the conductive material can be printed or
deposited {8.g., ink-jet, vapor deposition, elo.) onto a protective layer before or
after it is formed into the desired shape. Alternatively, the conductive materdal can
be minted or deposited onto a protective layer which is then adghered 1o a trim
component base material. The conductive and decorative material can be printed

of deposited simultaneously, or congscutively,
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{ues] As noted above, in some embodiments, the slactrical cirouit layer can
be comprised of successive fayers of conductive and insulating material 1o
increase the strength of the electromagnetic field created for the inductive transter

of power.

a8} Figure 1 shows a trim component 1 according to the present invention,
This trim component comprises a coll 2, preferably a printed ool 2, which is
connected via leads 3, preferably printed leads 3, with a power transmit circuit 4.
An electronic device with a receiving coll {not depicted) can be, for example,

placed on the trim component 1 and charged wirelessly.

{o27} Figure 2 shows details of the trim component 1 according to figure 1.
The trim component 1 comprises a carrier layer 5, a decorative layer 8, preferably
a printed decorative layer 6, and a protective layer 7, preferably a molded layer 7.
Preferably on the decorative layer 8, at least one, preferably a mullifude of
conductive coll layers is applied by, for sxample, printing and/or plating. Two
conductive layers are preferably separaled by an insulating layer, respectively,
which is preferably also printed or plated. The successive coll- and insulating
layers arg marked with reference sign 8. The stack of layers is smbedded in the
protective layar 7, which is molded onto the decorative layer 8 after the coll- or

insulating layers have been applied {o the decorative layer.

28] Figure 3 shows essentially the embodiment according to figure 2,
whareas, in the present case, the carrier layer has been omiftad and/or the stack

of layers 2, 8 is embedded in the decorative layer 6.
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List of reference signs:

trim component

AN J—y

cail, printed ool

ccit leads, printed coll leads

power transmit circui

carrier fiim, clear carrler film

decorative laysr, printed decorative layer

protective layer, molded protective layer

successive tayers of conductive and insulating colls, successive layers of

conductive and insulating, printed or plated cails
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Claims:

1. A trim component comprising:
a decorative layer having front and back surfaces; and
an electrival circuit positioned on the back surface of the decorative layer, the

circuit being configurad for wirsless energy transfer.

1o

The tim component according to claim 1, whersin the wirsless energy transter

is accomplished through electromagnetic induction.

3 The trim component according o claim 1 or 2, further comprising a protsctive
layer adjiacent the back surface of the decorative layer such that the slectrical
cireutt is positioned between the decorative and protective fayers,

4, The trim component according to claim 3, wherein the protective laver

provides a structural base of the trim component.

5, The trim component according to claim 1-3, wherein the decorative layer

comprises ong of ink, pigment, and paint on a carrler layer.

8. The trim component according to claim 2, wherein the slectrical oirouit

comprises successive layers of conductive and insulative malerials.

7. The rim component according to claim 3, whersin a portion of the electrical

circuit is esrposed through the protective layer.

8. The trim component according 1o any of the procesding claims, wherein the
electrical circuit comprises one of conductive ink, pigment, film, paint, powder,

andfor foll,

w
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9. A method for manufacturing & trim companent, comgrising the steps of:

providing one of a decorative layer having a back surface and a protective
layer having a front surface;

applying a conductive material to one of the back surface of the decorative
fayer and the front surface of the protesctive layer in order to provide an electrical
circuit path thereon; and

applying the other of a decorative tayer and a protective layer {o at least

parfially enclose the electrical clvouit path.

10.  The methed according o claim 9, wherein the conductive materdal is applied

by printing, spraying, andfor vapor deposition.

1. The method according to claim 8 or 10, wherein the electrical circuit path

comprises one of conductive ink, pigment, film, paint, powder, and/or foil.

12.  The method according to claim 8-11, wherein the electrical circuit path

comprises successive layers of conductive and insulative matesial.

13, Ths method according o claim 9-12, wherein the protective layer is applied by
maiding behind the decorative layer.

14.  The method gecording to claim 8-13, wherein the decorative layer is pre-
tarmed into a desired shaps, afier the conductive inlUpaint has been applied.

15, The methed according o claim 813, wherein the decorative layer comprises

one of ink, pigment, and paint deposited on a carrier layer by printing andfor

spraying.

10
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Figure 1
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