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(57) ABSTRACT

Methods and means for embedding electronic components,
such as LED-based light sources and associated control cir-
cuitry, into molded or continuously cast surface materials
(e.g., material manufactured under the trademark
CORIAN®). During the manufacture of the surface material,
the components can be held in position using a scaffold or
frame constructed of a sacrificial material, the same material
as the finished surface material and/or another material used
in the manufacture of the finished product. The embedded
components can include control circuitry, e.g., printed circuit
boards, for separately controlling each component, power
conductors and data busses. Conductors and/or busses can be
in the form of conductive rails, wire mesh or sheets. Access to
the conductors in the finished product can be made by a
number of methods, including but not limited to sanding,
grinding, drilling into, screwing into, and/or inserting pins
into the finished material.
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CONFIGURATIONS AND METHODS FOR
EMBEDDING ELECTRONICS OR LIGHT
EMITTERS IN MANUFACTURED
MATERIALS

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims priority to, and incorporates by
reference, the entire disclosure of U.S. Provisional Patent
Application No. 60/657,205 filed on Feb. 28, 2005.

FIELD

The present disclosure relates generally to embedding
electronics into manufactured materials, and more particu-
larly to configurations and methods for embedding indepen-
dently controllable lighting units into finish surface materials.

BACKGROUND

Recently, translucent or transparent materials have been
introduced for use as finish surface materials, e.g., in coun-
tertops, walls, ceilings, floors, fixtures and other surfaces.
Transparent or translucent acrylic materials, such as those
marketed under the Lucite trademark, are gaining in popular-
ity. Fused glass is also another material that is increasingly
being used within surfaces or fixtures. The acrylic or glass
materials are known to act as a light guide so that light
introduced into one portion of the material (e.g., light coupled
into one or more edges of a sheet of finish surface material) is
diffused throughout the material to give the material a glow.
This feature has led to increased use of such materials in finish
surfaces that provide the appearance of being internally
lighted.

SUMMARY

Applicants have recognized and appreciated that, rather
than merely coupling light into end faces of translucent or
transparent surface materials, light sources as well as other
electronics may be effectively incorporated in (e.g., embed-
ded in) such materials to provide lighted finish surfaces, as
well as finish surfaces having other functionalities in addition
to, or as an alternative to, internal lighting of finish surfaces.
Applicants also have recognized and appreciated that in
embedding one or more light sources into such finish surface
materials, issues such as positioning and alignment of the
light sources within the material may affect overall aesthetics
and quality of the resulting lighted surfaces. For example, in
some applications, unless the embedded components are held
rigidly in place during manufacture, they may shift position
causing misalignments and poor aesthetic and/or functional
quality. Also, power needs to be effectively provided to the
light sources and, in some cases, data or control signals also
need to be provided (e.g., in the case of more sophisticated
controllable variable-color light sources).

Thus, there is a need to provide a means to rigidly hold
electronic components in place for embedding into manufac-
tured surface materials, both rigid and flexible materials,
during the manufacture of the surface materials so as to prop-
erly locate the components in the finished material. Also
needed are means for interconnecting the embedded compo-
nents to power systems, control systems, data systems and/or
to other embedded components or devices.

In view of the foregoing, disclosed herein are methods and
means for embedding electronic components, e.g., light emit-
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ting devices, light sensors, heating elements, heat sensors,
cooling elements, position sensors, proximity sensors, acous-
tic sensors, transmitters, electromagnetic receivers and trans-
mitters, and other types and combinations of electronic
devices, into molded surface materials, continuously cast sur-
face materials and/or other manufactured or natural surface
materials. In one embodiment, the electronic components are
embedded during the molding, casting or other manufactur-
ing process used to form the finish surface material. In various
aspects, the components can be held in position during manu-
facture using a scaftold or frame constructed of a sacrificial
material, the same material as the finished surface material
and/or another material used in the manufacture of the fin-
ished product.

In various embodiments, the embedded components can
include control circuitry (e.g., printed circuit boards, for sepa-
rately or controlling each component or collectively control-
ling multiple components), power conductors and data bus-
ses. Conductors and/or busses can be in the form of
conductive rails, wire mesh or sheets. Access to the conduc-
tors in the finished product can be had by a number of meth-
ods, including but not limited to routing, sanding, grinding,
drilling into, screwing into, and/or percussively inserting pins
into the finished material.

A variety of finish surface materials are contemplated in
connection with the concepts disclosed herein, some
examples of which include, but are not limited to, the material
sold by DuPont under the trademark CORIAN®, as well as
other materials marketed under the Lucite trademark (e.g.,
Lucite® Light Management Solutions, or LLMS).

Thus, one embodiment is directed to a system, comprising
a plurality of embedded units, wherein each embedded unit
comprising at least one LED-based light source, and at least
two conductive elements conductively connected to the plu-
rality of embedded units. The system also comprises a matrix
of surface material surrounding the plurality of embedded
units and the conductive elements such that the plurality of
embedded units are embedded within the surface material,
and at least one connection mechanism configured to couple
to the conductive elements at least one of power and at least
one control signal for the plurality of embedded units.

Another embodiment is directed to a method of embedding
components in a surface material, comprising: supporting a
plurality of embedded units in a spaced apart relationship
from a base configured to at least temporarily support the
surface material, each embedded unit comprising at least one
LED-based light source; forming a matrix of the surface
material about the plurality of embedded units; and providing
means to couple at least one of power and data communica-
tions to the plurality of embedded units.

Another embodiment is directed to a method of integrating
a plurality of embedded units in a continuous cast surface
material, comprising: positioning the plurality of embedded
units a predetermined distance above a casting bed; and flow-
ing the surface material onto the casting bed to embed the
plurality of embedded units therein.

Another embodiment is directed to a method of controlling
aplurality of embedded units integrated in a matrix of surface
material surrounding the plurality of embedded units, each
embedded unit including at least one LED-based light source,
the method comprising: independently controlling the at least
one LED-based light source in each embedded unit to gener-
ate light that is visible from outside the surface material.

As used herein for purposes of the present disclosure, the
term “LED” should be understood to include any electrolu-
minescent diode or other type of carrier injection/junction-
based system that is capable of generating radiation in






