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APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE
REFLECTORS FOR SOLID STATE LIGHTING DEVICES

FIELD OF THE INVENTION
[0001] The present invention relates to solid state lighting, and more

particularly to tiles and/or panels including solid state lighting components.

BACKGROUND

[0002] Panel lighting devices are used for a number of lighting
applications. A lighting panel may be used, for example, as a backlighting
unit (BLU) for an LCD display. Backlighting units commonly rely on an
arrangement of cold cathode fluorescent lamps (CCFL's) within a reflective
enclosure. For example, referring to Figure 1, which is a side view of a
backlighting unit of the prior art, multiple CCFL's 1 can be arranged between a
reflective surface 2 and an LED panel 3. Light from the CCFL's 1 can be
reflected from the reflective surface 2 and partially reflected from the inside
surface of the LED panel 3. A portion of the light directed to the LED panel 3
can transmitted to provide illumination for the LED panel 3. The combination
of the light directly transmitted to the LED panel 3 from the CCFL's 1 and the
reflected light from the various surfaces can create a relatively uniform
backlighting unit. The CCFL's 3, however, can require higher than signai level
voltages and can generate undesirable amounts of heat, which can be
problematic to dissipate.

SUMMARY

[0003] A solid state lighting tile according to some embodiments of
the invention includes a substrate, a solid state lighting element mounted on a
surface of the substrate, and a reflector sheet on the surface of the substrate.

[0004] The reflector sheet may be a diffuse reflector and/or may be
composed of a porous polymer-based material. The reflector sheet may have
a thickness of less than approximately 1.0 millimeters, a thickness of less than
approximately 0.50 millimeters and/or a thickness of less than approximately

0.25 millimeters.

"Petitioner Hisense USA Corporation
Exhibit 1002 - Page 3 of 195



Attorney Docket No. 5308-701

[0005] The solid state lighting tile may further include a mechanical
fastening device configured to attach the reflector sheet to the surface of the
substrate. In some embodiments the mechanical fastening device can be a
mechanical expansion-activated fastener. In yet other embodiments, the
mechanical fastening device can include mounting posts that are integral with
the reflector sheet.

[0006] A solid state lighting tile according to further embodiments
can include a chemical bonding component configured to attach the reflector
sheet to the surface of the substrate. The chemical bonding component can
include glue and/or a pressure sensitive adhesive compound.

[0007] The reflector sheet of yet further embodiments can be
configured to conform to a shape of a protruding feature on the tile. In yet
further embodiments, the reflector sheet can include an aperture configured to
be positioned proximate to the solid state lighting element, wherein the
reflector sheet does not contact the solid state lighting element.

[0008] A solid state lighting tile according to yet further
embodiments can include a first reflector sheet that includes a first angularly
deflected edge and a first adjacent edge and a second reflector sheet that
includes a second angularly deflected edge and a second adjacent edge,
wherein the first angularly deflected edge is configured to overlap the second
adjacent edge when the first reflector sheet is proximate to the second
reflector sheet.

[0009] In yet further embodiments, a solid state light bar includes
multiple solid state lighting tiles, wherein a single refiector sheet is configured
to cover the multiple tiles of the solid state light bar.

[0010] Methods of forming a solid state lighting device according to
some embodiments of the invention include providing a substrate of a solid
state lighting tile, mounting a solid state lighting element on a surface of the
substrate, and positioning a reflector sheet on the surface of the substrate.

[0011] In some embodiments, positioning the reflector sheet may
include chemically bonding the reflector sheet to the surface of the substrate
and/or mechanically attaching the reflector sheet to the surface of the
substrate. In some embodiments, the reflector sheet can include an aperture

configured to be positioned over the solid state lighting element, wherein the

2Petitioner Hisense USA Corporation
Exhibit 1002 - Page 4 of 195



Attorney Docket No. 5308-701

reflector sheet does not contact the solid state lighting element. In yet other
embodiments, the reflector sheet is thermoformable and configured to
conform to a shape of a protruding feature on the surface of the substrate.

[0012] The method may further include forming a plurality of
mounting posts in the substrate and forming a plurality of alignment holes in
the reflector sheet, wherein at least a portion of the alignment holes are
configured to receive at least a portion of the mounting posts when the
reflector sheet is attached to the surface of the substrate.

[0013] Some embodiments of the method further include providing
a plurality of solid state lighting tiles, mounting a plurality of solid state lighting
elements on the plurality of solid state lighting tiles, and attaching the reflector
sheet to the plurality of solid state lighting tiles.

[0014] The methods may further include overlapping a top surface
of an angularly deflected edge of a first reflector sheet attached to a first tile
with a bottom surface proximate to an adjacent edge of a second reflector

sheet attached to a second tile when the first tile is of the second tile.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are included to provide
a further understanding of the invention and are incorporated in and constitute
a part of this application, illustrate certain embodiment(s) of the invention.

[0016] Figure 1 is a side view of a CCFL backlighting panel as
known in the prior art.

[0017] Figure 2 is a top view of a solid state lighting panel in
accordance with some embodiments of the invention.

[0018] Figure 3 is a side cross-sectional view of a solid state lighting
bar in accordance with some embodiments of the invention.

[0019] Figure 4 is a partial, side cross-sectional view of a solid state
lighting bar, taken along lines A-A of Figure 1, illustrating a reflector sheet
according to some embodiments of the invention.

[0020] Figure 5 is a partial, end cross-sectional view of a solid state
lighting panel, taken along lines B-B of Figure 1, illustrating reflector sheets

according to some embodiments of the invention.
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[0021] Figure 6 is a top view of a reflector sheet according to some
embodiments of the invention.

[0022] Figure 7 is a side view of a reflector sheet according to some
embodiments of the invention.

[0023] Figure 8 is a block diagram illustrating methods of forming a
solid state lighting device according to some embodiments of the invention.

[0024] Figure 9 is a block diagram illustrating further methods of
forming a solid state lighting device according to some embodiments of the

invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0025] Embodiments of the present invention now will be described
more fully hereinafter with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention may, however, be
embodied in many different forms and should not be construed as limited to
the embodiments set forth herein. Rather, these embodiments are provided
so that this disclosure will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art. Like numbers refer to like
elements throughout.

[0026] it will be understood that, although the terms first, second,
etc. may be used herein to describe various elements, these elements should
not be limited by these terms. These terms are only used to distinguish one
element from another. For example, a first element could be termed a second
element, and, similarly, a second element could be termed a first element,
without departing from the scope of the present invention. As used herein,
the term "and/or" includes any and all combinations of one or more of the
associated listed items.

[0027] It will be understood that when an element such as a layer,
region or substrate is referred to as being "on" or extending "onto" another
element, it can be directly on or extend directly onto the other element or
intervening elements may also be present. In contrast, when an element is
referred to as being "directly on" or extending "directly onto” another element,
there are no intervening elements present. It will also be understood that

when an element is referred to as being "connected" or "coupled” to another
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element, it can be directly connected or coupled to the other element or
intervening elements may be present. In contrast, when an element is
referred to as being "directly connected" or "directly coupled” to another
element, there are no intervening elements present.

[0028] Relative terms such as "below" or "above" or "upper" or
"lower" or "horizontal" or "vertical” may be used herein to describe a
relationship of one element, layer or region to another element, layer or region
as illustrated in the figures. It will be understood that these terms are
intended to encompass different orientations of the device in addition to the
orientation depicted in the figures.

[0029] The terminology used herein is for the purpose of describing
particular embodiments only and is not intended to be limiting of the invention.
As used herein, the singular forms "a", "an" and "the" are intended to include
the plural forms as well, unless the context clearly indicates otherwise. It will

be further understood that the terms "comprises" "comprising,” "includes"
and/or "including" when used herein, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but do not preclude
the presence or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

[0030] Unless otherwise defined, all terms (including technical and
scientific terms) used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this invention belongs.

It will be further understood that terms used herein should be interpreted as
having a meaning that is consistent with their meaning in the context of this
specification and the relevant art and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

[0031] The present invention is described below with reference to
flowchart illustrations and/or block diagrams of methods, systems and
computer program products according to embodiments of the invention. It will
be understood that some blocks of the flowchart illustrations and/or block
diagrams, and combinations of some blocks in the flowchart illustrations
and/or block diagrams, can be implemented by computer program
instructions. These computer program instructions may be stored or

implemented in a microcontroller, microprocessor, digital signal processor
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(DSP), field programmable gate array (FPGA), a state machine,
programmabile logic controller (PLC) or other processing circuit, general
purpose computer, special purpose computer, or other programmable data
processing apparatus such as to produce a machine, such that the
instructions, which execute via the processor of the computer or other
programmable data processing apparatus, create means for implementing the
functions/acts specified in the flowchart and/or block diagram block or blocks.
[0032] These computer program instructions may also be stored in
a computer readable memory that can direct a computer or other
programmable data processing apparatus to function in a particular manner,
such that the instructions stored in the computer readable memory produce
an article of manufacture including instruction means which implement the
function/act specified in the flowchart and/or block diagram block or blocks.
[0033] The computer program instructions may also be loaded onto
a computer or other programmable data processing apparatus to cause a
series of operational steps to be performed on the computer or other
programmable apparatus to produce a computer implemented process such
that the instructions which execute on the computer or other programmable
apparatus provide steps for implementing the functions/acts specified in the
flowchart and/or block diagram block or blocks. It is to be understood that the
functions/acts noted in the blocks may occur out of the order noted in the
operational illustrations. For example, two blocks shown in succession may in
fact be executed substantially concurrently or the biocks may sometimes be
executed in the reverse order, depending upon the functionality/acts involved.
Although some of the diagrams include arrows on communication paths to
show a primary direction of communication, it is to be understood that
communication may occur in the opposite direction to the depicted arrows.
[0034] A solid state lighting device may include, for example, a
packaged light emitting device including one or more light emitting diodes
(LEDs). For example, referring to Figure 2, a solid state lighting panel 40 can
include multiple solid state lighting bars 30A, 30B that can further include
multiple solid state lighting tiles 12A, 12B.
[0035] A solid state lighting bar 30, as illustrated in Figure 3, can

include a support member 10, on which is provided solid state lighting tile

®petitioner Hisense USA Corporation
Exhibit 1002 - Page 8 of 195



Attorney Docket No. 5308-701

substrate 13B that corresponds to solid state lighting tile 12B. The tile 12B
can also include a solid state emitter 20 mounted on a surface of the
substrate 13B. The emitter 20 can include one or more LED emitter chips 22
that are configured to emit light having one or more wavelengths. The tile
12B also includes a reflector sheet 14, configured to reflect and diffuse light
transmitted from the emitter 20. The reflector sheet 14 can be configured to
cover multiple tiles 12A, 12B of the solid state lighting panel 40. The
substrates 13A, 13B can also include surface protrusions, such as, for
example, a large wire interconnect (LWI) 18. A LWI 18 can be used to
provide electrical interconnections for tiles 12A and 12B. Adjacent the LWI 18
can be an optional insulating plug 16 that can mechanically join and
electrically insulate adjacent tiles 12A and 12B. The LWI 18 may be
electrically insulated and/or protected from environmental exposure with a
passivation or encapsulation material, including, for example, silicone (not
shown).

[0036]  After the bars 30 of tiles 12 are assembled into a two
dimensional structure, a reflector sheet 14 may be mounted on the multiple
bars. The reflector sheet 14 may be microcellular polyethylene terephthalate
(MCPET), which may have a typical thickness of approximately 1 mm. The
reflector sheet 14 may include recesses 14B configured to provide relief for
surface protrusions, such as an LWI 18. The recesses 14B may be molded
into the reflector sheet 14 and/or created by removing material from the
reflector sheet as a step in a manufacturing process. Without the recesses
14B, the reflector sheet 14 can press against the LWI, potentially causing the
LWI1 to break or pull away from the substrate 13. The reflector sheet 14 may
also include apertures 14A that are configured to be aligned with the emitters
20. Since the thickness of the reflector sheet 14 may be large compared to
the size of the emitter 20, emitted light may be partially blocked by the
reflector sheet 14. For example, low angle light that is emitted by an LED
emitter chip 22 that is close to the edge of the aperture 14A may be partially
biocked while, low angle light from another LED emitter chip 22 is may not be
blocked. As a result, light emitted by the lighting panel 40 may not have a

uniform color in all angular directions. Furthermore, small changes in
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alignment of the aperture 14A relative to the emitter 20 may have relatively
large effects on the light output pattern of the lighting panel 40.

[0037] Reference is now made to Figure 4, which is a partial, side
cross-sectional view of a solid state lighting bar 30, taken along lines A-A of
Figure 1, illustrating a reflector sheet according to some embodiments of the
invention. The solid state lighting bar 30 includes a first substrate 13A
corresponding to a first tile 12A and a second substrate 13B corresponding to
a second tile 12B. Each of the first and second substrates 13A and 13B are
mounted on a support member 10. The support member 10 can be
configured to provide support for the tiles 12 that are included, for example, in
the solid state lighting bar 30. A tile 12 may include, for example, a printed
circuit board (PCB) on which one or more circuit elements may be mounted.
The first and second substrates 13A and 13B can be separated by an
insulating plug 16, that can be configured to mechanically join and electrically
insulate the first and second tiles 12A and 12B.

[0038] The solid state lighting bar 30 can also include one or more
large wire interconnects 18 (LWI)'s that can be positioned, for example,
proximate to an insulating plug 16. The LWI 18 is but one example of a
surface protrusion that can occur on a surface of the tile substrate. Although
illustrated as a protrusion, in some embodiments the LWI 18 may be flush
with the surface of the tiles 12, in which case the relief are 14B may be
unnecessary. A solid state emitter 20 can be mounted on a surface of the
substrate 13B. The solid state emitter 20 can include multiple LED emitter
chips 22, which can be configured to emit light having one or more
wavelengths.

[0039] A reflector sheet 24 can be positioned on the substrate 13 of
one or more tiles 12. For example, the reflector sheet 24 can be configured to
cover a single tile 12 and/or a solid state lighting bar 30. In some
embodiments the reflector sheet 24 may be positioned directly on the
substrate. In some embodiments, the reflector sheet 24 may be attached to a
housing and not attached to the substrate. For example, the reflector sheet
24 may be bonded to a support structure near the edges of the reflector sheet
24. While the solid state lighting bar 30 shown in Figure 1 is a one

dimensional array of tiles 12, other configurations are possible. For example,

8 Petitioner Hisense USA Corporation
Exhibit 1002 - Page 10 of 195



Attorney Docket No. 5308-701

the tiles 12 could be connected in a two-dimensional array in which the tiles
12 are all located in the same plane, or in a three dimensional configuration in
which the tiles 12 are not all arranged in the same plane. Furthermore, the
tiles 12 need not be rectangular or square, but could, for example, be
hexagonal, triangular, or the like. In this manner, the reflector sheet 24 that is
configured to cover a single tile 12, can be used in a variety of solid state
lighting bar 30 and/or lighting panel 40 configurations.

[0040] The reflector sheet 24 can be held in place on the tile 12
and/or bar 30 using mechanical and/or chemical bonding techniques.
Chemical bonding can include, for example, pressure sensitive adhesive
and/or glue. Examples of mechanical techniques include rivets, heat stakes,
push-pins, and/or mounting posts that are formed as an integral part of the
reflector sheet 24 and/or substrate 13. Mounting posts can be formed using,
for example, injection molding manufacturing techniques.

[0041] The reflector sheet 24 can be a diffuse reflector and can be
formed using a microporous structure of a polymer material, such as micro-
cellular polyethylene terephthalate (MCPET) that is commercially available
from Furukawa Electric Co., Ltd. In some embodiments, while not
thermoformable, DRP® reflectors that are commercially available from W. L.
Gore and Associates, Inc. may be used as a reflector sheet 24. In some
embodiments, the reflector sheet 24 may be a sheet and/or film that is
polymeric, elastomeric, thermoplastic and/or thermoset, among others. The
reflector sheet 24 can be used in thicknesses including approximately 1.0
millimeters, approximately 0.50 millimeters and approximately 0.25
millimeters, for example. The small thickness of the reflector sheet 24 relative
to the emitter 20 can result in a reduction of low-angle light blocking, which
may provide for better color uniformity of the solid state lighting panel 40.
Additionally, the reflector sheet 24 includes a deformation characteristic that
can provide conformance to surface protrusions such as an LWI 18. Further,
since the reflector sheet 24 can be attached to individual tiles 12 and/or solid
state lighting bars 30, assembly of the solid state lighting panel 40 may be
simplified.

[0042] Reference is now made to Figures 5A and 5B, which are

partial, end cross-sectional views of a solid state lighting panel 40 taken along
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lines B-B of Figure 1 and illustrating a conformable reflector sheet according
to some embodiments of the invention. The lighting panel 40 includes solid
state lighting bars 30C and 30D, which each include support members 10C
and 10D, substrates 13C and 13D, and reflector sheets 24C and 24D. The
solid state lighting bars 30 of FIG. 5A can also include plastic rivets 42
configured to hold the reflector sheets 24 in place relative to the substrates
13. The rivets 42 can include retention flanges that can contact a bottom side
of the substrates 13C and 13D. The support members 10C and 10D can
include recesses 45 corresponding to the retention flanges of the rivets 42.
As illustrated in FIG. 5B, the solid state lighting bars 30 can also include
reflector sheets 24 having integrated push-pins 43 that are formed as portions
of the reflector sheets 24 to hold the reflector sheets 24 in place relative to the
substrates 13. For example, the reflector sheet 24 may be injection molded
such that the rivet 42 is a component of the reflector sheet 24. In this manner,
the reflector sheet 24 can be snapped onto the bar 13 via the rivets 42 and/or
push-pins 43. In some embodiments, the solid state lighting bars 30 can
include integrated rivets and /or nonintegrated push-pins (not illustrated).
[0043] In some embodiments, the push-pins 43 may be formed of a
white colored material, such as nylon and/or the same material as the
reflector sheet 24, for example, PET plastic. In that way, the push-pin 43 may
provide the same or similar reflectance as the reflector sheet 24, thereby
providing a more uniform light output. Moreover, since the function of the
push-pins 43 may only be to hold the lightweight reflector sheet 24 in place on
the solid state lighting bar 30, the push-pins 43 may grip the reflector sheet 24
relatively lightly, an may not significantly deform the surface of the reflector
sheet 24, thereby potentially improving the uniformity of the light output.
[0044] The head of a rivet 42 and/or push-pin 43 may have a low
profile, such that the head may be positioned nearly flush with the reflector
sheet 24 when the rivet 42 is in place. Accordingly, the rivet 42 and/or push-
pin 43 may act as a functional extension of the reflector sheet 24.
Furthermore, the head of the rivet 42 and/or push-pin 43 may be made low so
as not to substantially shadow light emitted from an emitter on a solid state
lighting bar 13.

"Yetitioner Hisense USA Corporation
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[0045]  While rivets and push-pins are discussed, a variety of
mechanical expansion-activated fasteners may be used. Additionally, each
reflector sheet 24C may include an angularly deflected edge 36 that may be
configured to be overlapped by an adjacent edge 38 of a reflector sheet 24D
on an adjacent tile 12. By way of example, the adjacent edge 38 may be
undeflected and/or deflected in a similar or complementary manner.

[0046] Brief reference is now made to Figure 6, which is a top view
of a reflector sheet according to some embodiments of the invention. The
reflector sheet 60 includes multiple apertures 62 for receiving emitters on one
or more solid state lighting bars. The reflector sheet 60 also can include
multiple perforation apertures 64 that may be configured in patterns arranged
in one or more dimensions across the reflector sheet 60. The perforation
apertures 64 can serve to provide designated expansion zones in the event
that the solid state lighting bars experience thermal expansion and/or
contraction. In this manner, expansion and/or contraction can be isolated to
the designated expansion zones in order to reduce buckling, warping, and/or
distortion that might undesirably affect uniformity.

[0047] Thermal expansion zones may also be created by varying
the thickness of the reflector sheet 70, as illustrated in Figure 7, which is a
side view of a reflector sheet according to some embodiments of the
invention. The reflector sheet 70 may include expansion zones 72 configured
to provide designated areas in which thermal expansion and/or contraction
can occur. The expansion zone 72 can include multiple ribs 74 that define
channels 75 having a reduced thickness. By defining an expansion zone 72,
the reflector sheet 70 can be more capable of expanding and/or contracting
with changes in temperature without excessive stress or deformation.

[0048] Reference is now made to Figure 8, which is a block diagram
illustrating a method of forming a solid state lighting device according to some
embodiments of the invention. A solid state lighting tile substrate is provided
(block 110). The substrate can be mounted on, for example, a support
member that is configured to support one or more tile substrates. Multiple
tiles can be configured as a solid state lighting bar, which can, in combination
with other solid state lighting bars, be configured as a solid state lighting

panel.
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[0049] A lighting element is mounted to the substrate (block 120).
The lighting element can be a solid state emitter that can include one or more
LED emitter chips. In some embodiments, each of the LED emitter chips can
be configured to transmit light at specific wavelengths. A reflector sheet can
be positioned on the substrate (block 130). In some embodiments, the
reflector sheet may include materials that are formable including, for example,
thermoformable materials. The reflector sheet can include one or more
apertures configured to be aligned with lighting elements. The reflector sheet
can also be configured to conform to protrusions on the surface of the
substrate, such as LWI's, for example. In some embodiments, the reflector
sheet can have a thickness less than approximately 1.0 millimeter. In some
embodiments, the reflector sheet can have a thickness less than
approximately 0.50 millimeters.

[0050] Reference is now made to Figure 9, which is a block diagram
illustrating further methods of forming a solid state lighting device according to
some embodiments of the invention. Multiple solid state lighting tiles are
provided (block 210). The tiles can be supported by, for example, a support
member that corresponds to a solid state lighting bar. Multiple lighting
elements are mounted to the tiles (block 220). The lighting elements can be
solid state emitters that can include one or more LED emitter chips. A
reflector sheet is attached to the muitiple tiles (block 230). The reflector sheet
- can include apertures that are configured to be aligned with the lighting
elements. In some embodiments,; the reflector sheet can have a thickness of
less than approximately 0.25 millimeters. Additionally, the reflector sheet may
be configured to conform to protrusions on the surface of the tile substrate. In
this manner, recesses may not have to be created or formed in the reflector
sheet during manufacturing. A deflected edge of a reflector sheet on a first
tile is made to overlap an adjacent edge of the reflector sheet of an adjacent
tile (block 240). The adjacent edge can be undeflected or deflected in a
similar or complementary manner, for example. In this manner, the reflector
sheet of the first tile is overlapped by the reflector sheet of the second tile
when the tiles are assembled to create a display or panel.

[0051] In the drawings and specification, there have been disclosed

typical embodiments of the invention and, although specific terms are
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employed, they are used in"a generic and descriptive sense only and not for

purposes of limitation, the scope of the invention being set forth in the

following claims.
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That which is claimed is:

1. A solid state lighting tile, comprising:

a substrate;

a solid state lighting element mounted on a surface of the substrate;
and

a reflector sheet on the surface of the substrate.

2. The tile of Claim 1, wherein the reflector sheet comprises a

diffuse reflector.

3. The tile of Claim 1, wherein the reflector sheet comprises a

polymer-based porous material.

4. The tile of Claim 1, wherein the reflector sheet comprises a

thickness of less than approximately 1.0 millimeter.

5. The tile of Claim 1, wherein the reflector sheet has a thickness

of less than approximately 0.50 millimeters.

6. The tile of Claim 1, wherein the reflector sheet has a thickness

of less than approximately 0.25 millimeters.

7. The tile of Claim 1, further comprising a mechanical fastening

device configured to attach the reflector sheet to the surface of the substrate.

8. The tile of Claim 7, wherein the mechanical fastening device

comprises a mechanical expansion-activated fastener.

9. The tile of Claim 7, wherein the mechanical fastening device

comprises mounting posts that are integral with the reflector sheet.
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10.  The tile of Claim 1, further comprising a chemical bonding
component configured to attach the reflector sheet to the surface of the

substrate.

11.  The tile of Claim 10, wherein the chemical bonding component

comprises glue and/or a pressure sensitive adhesive compound.

12. The tile of Claim 1, wherein the reflector sheet is configured to

conform to a shape of a protruding feature on the tile.

13.  The tile of Claim 1, wherein the reflector sheset comprises an
aperture configured to be positioned proximate to the solid state lighting
element, wherein the reflector sheet does not contact the solid state lighting

element.

14. The tile of Claim 13, wherein a first reflector sheet comprises a
first angularly deflected edge and a first adjacent edge and a second reflector
sheet comprises a second angularly deflected edge and a second adjacent
edge, wherein the first angularly deflected edge is configured to overlap the
second adjacent edge when the first reflector sheet is proximate to the second

reflector sheet.

15. A solid state light bar comprising a plurality of tiles according to
Claim 1, wherein a single reflector sheet is configured to cover the plurality of
tiles of the solid state light bar.

16. A method of forming a solid state lighting device comprising:

providing a substrate of a solid state lighting tile;

mounting a solid state lighting element on a surface of the substrate,
and

positioning a reflector sheet on the surface of the substrate.

1 " :
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17.  The method of Claim 16, wherein positioning the reflector sheet
comprises chemically bonding the reflector sheet to the surface of the

substrate.

18.  The method of Claim 16, wherein positioning the reflector sheet
comprises mechanically attaching the reflector sheet to the surface of the

substrate.

19.  The method of Claim 16, wherein the reflector sheet comprises
an aperture configured to be positioned over the solid state lighting element,

wherein the reflector sheet does not contact the solid state lighting element.

20. The method of Claim 16, wherein the reflector sheet is
thermoformable and configured to conform to a shape of a protruding feature

on the surface of the substrate.

21.  The method of Claim 16, further comprising:

forming a plurality of mounting posts in the substrate; and

forming a plurality of alignment holes in the reflector sheet, wherein at
least a portion of the alignment holes are configured to receive at least a
portion of the mounting posts when the reflector sheet is attached to the

surface of the substrate.

22. The method of Claim 16, wherein the reflector sheet comprises

a diffuse reflector.

23. The method of Claim 16, wherein the reflector sheet comprises:
a micro-porous polymer; and
an expansion zone configured to provide a designated area for

expansion.

24. The method of Claim 16, further comprising:
providing a plurality of solid state lighting tiles;

16Petitioner Hisense USA Corporation
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mounting a plurality of solid state lighting elements on the plurality of
solid state lighting tiles; and

attaching the reflector sheet to the plurality of solid state lighting tiles.

25.  The method of Claim 16, further comprising overlapping a top
surface of an angularly deflected edge of a first reflector sheet attached to a
first tile with a bottom surface of an adjacent edge of a second reflector sheet

attached to a second tile when the first tile is proximate to the second tile.
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APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE
REFLECTORS FOR SOLID STATE LIGHTING DEVICES

ABSTRACT OF THE DISCLOSURE

Provided are solid state lighting devices and methods for forming the
same. A solid state lighting tile according to some embodiments of the
invention includes a substrate, a solid state lighting element mounted on a
surface of the substrate, and a reflector sheet on the surface of the substrate.
A method of forming a solid state lighting device according to some
embodiments of the invention includes providing a substrate of a solid state
lighting tile, mounting a solid state lighting element on a surface of the

substrate, and attaching a reflector sheet to the surface of the substrate.
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Assignment For Published Patent Application
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
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additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.
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thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
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current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
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under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
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to 37 CFR 5.15(b).

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 33 of 195



Page 1 of 2

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
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P.O. Box 1450
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] APPLICATION NUMBER | FILING OR 371 (c) DATE |  FIRSTNAMED APPLICANT |  ATTORNEY DOCKET NUMBER |
11/687,160 03/16/2007 John K. Roberts 5308-701
CONFIRMATION NO. 7677
65106 FORMALITIES
MYERS BIGEL SIBLEY & SAJOVEC, P A. ‘ LETTER
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Date Mailed: 03/27/2007

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Grant'éd
items Required To Avoid Abandonment: |

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

e The oath or declaration is missing. A properly signed oath or declaration in compliance with 37 CFR 1.63,
identifying the application by the above Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or if no /nventor is available by a party with sufficient proprietary
interest, is required.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

e To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $130 for a non- small entity, must be submitted with the missing items
identified in this letter.

SUMMARY OF FEES DUE:
Total additional fee(s) required for this application is $130 for a non-small entity

e $130 Surcharge.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
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P.O. Box 1450
Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
- https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our websute at http://www.uspto.gov/ebc.

If you are not using EFS-Web to suptit your reply, you must include a copy .of this notice.

Office of Initial Patent Examination (571) 272<4000, or 1-800-PT0O-9199
PART 3 - OFFICE COPY

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 35 of 195



Attorney Docket No. 5308-701 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: Roberts et al. Confirmation No.: 7677

Serial No.: 11/687,160 Group Art Unit: 2875

Filed: March 16, 2007

For: APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS
FOR SOLID STATE LIGHTING DEVICES

Date: April 3, 2007

Mail Stop Missing Parts
Commuissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-145

RESPONSE TO NOTICE TO FILE MISSING PARTS

Sir:

In response to the Notice to File Missing Parts of Nonprovisional Application mailed
March 30, 2007 regarding the above-referenced patent application, enclosed is an executed
Declaration and Power of Attorney (4 pages) document for this application.

A copy of the Notice is also enclosed. The Commissioner is hereby authorized to
charge $130.00 for the surcharge under 37 C.F.R. §1.16(f) to Deposit Account No. 50-0220.
This amount is believed to be correct. However, the Commissioner is hereby authorized to
charge any deficiency or credit any overpayment to Deposit Account No. 50-0220.

If any extension of time for the accompanying response or submission is required,

Applicant requests that this be considered a petition therefor.

Respectfully submitted,

Timothy J. Wall
Registration No. 50,743

USPTO Customer No. 65106 CERTIFICATION OF TRANSMISSION
Myers Bigel Sib]ey & Saj ovec, P.A. I hereby certify that this correspondence is being transmitted via
Post Office Box 37428 the Otffice electronic filing system in accordance with § 1.6(a)(4)

) - to the U.S. Patent and Trademark Office on April 3, 2007.
Raleigh, North Carolina 27627

Telephone: (919) §54-1400 M@ YY\VJ}(\ A ,Q J

Facsimile: (919) 854-1401 Michele P. McMahan
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION

As a below named inventor, [ hereby declare that:
My residence, post office address and citizenship are as stated below next to my name.

[ believe I am the original, first and sole inventor (if only one name is listed below) or an
original, first and joint inventor (if plural names are listed below) of the subject matter which
is claimed and for which a patent is sought on the invention entitled "APPARATUS AND
METHODS FOR CONFORMARILE DIFFUSE REFLECTORS FOR SOLID STATE
LIGHTING DEVICES" the specification of which

[X] is attached hereto

OR
[ ] was filed on as United States Application No. or PCT
International Application Number and was amended on (if applicable).

I hereby state that T have reviewed and understand the contents of the above-identitied
specification, including the claims, as amended by any amendment specifically referred to
above.

I acknowledge the duty to disclose information that is material to patentability as defined in
37 C.F.R. § 1.56, including for continuation-in-part applications, material information that
became available between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or (f), or § 365(b) of any
foreign application(s) for patent, inventor's or plant breeder's rights certificate(s), or § 365(a)
of any PCT international application which designated at least one country other than the
United States of America, listed below and have also identified below any foreign application
for patent, inventor's or plant breeder's rights certificate(s), or any PCT international
application having a filing date before that of the application on which priority is claimed.

NONE [ ves ] No

Number Country MM/DD/YYYY Filed Priority Claimed

Page 1 of 4
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ATTORNEY DOCKET NO. 5308-701

I hereby claim the benefit under 35 U.S.C. § 119(e) of any United States provisional
application(s) listed below.

Application Number(s) Filing Date (MM/DD/YYYY)

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

POWER OF ATTORNEY: As a named inventor, [ hereby appoint the following registered
attorney(s) to prosecute this application and transact all business in the Patent and Trademark
Office connected therewith.

Send correspondence to: Customer No. 65106
Timothy J. Wall
Myers Bigel Sibley & Sajovec, P.A.
P. O. Box 37428
Raleigh, North Carolina 27627

Direct telephone calls to: Timothy J. Wall
(919) 854-1400
Facsimile: (919) 854-1401

Full name of first inventor: Johm K. Reberts

Inventor's i f 2
Signature: SO B
Residence: Grand Rapids, Michigan 49506-6524
Citizenship: United States of America

Mailing Address: 1061 Plymouth Avenue SE
Grand Rapids, Michigan 49506-6524

Page 2 of 4
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ATTORNEY DOCKET NO. 5308-701

Full name of second inventor: Chenhua You

s ,
Inventor's 7// Z j'}/bz -
Signature: // LA G-z . Date: 2 / 2e [97
Residence: Cary, North Carolina
Citizenship: United States of America
Post Office Address: 209 Glebe Way

Cary, North Carolina 27519

Page 3 of 4
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Full name of third inventor:

ATTORNEY DOCKET NO. 5308-701

Paul E. Sims

e H =5
Date: -0/ o/ A~

Residence:
Citizenship:

Post Office Address:

&

Pittsboro, North Carolina
United States of America

85 Lakestone Estate
Pittsboro, North Carolina 27312

Page 4 of 4
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Electronic Patent Application Fee Transmittal

Application Number:

11687160

Filing Date:

16-Mar-2007

Title of Invention:

Apparatus and Methods for Conformable Diffuse Reflectors for Solid

State Lighting Devices

First Named Inventor/Applicant Name:

John K. Roberts

Filer:

Timothy Jennings Wall/Michele McMahan

Attorney Docket Number:

5308-701

Filed as Large Entity

Utility Filing Fees

Description

Fee Code Quantity Amount

Sub-Total in
USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Late filing fee for oath or declaration

1051 1 130

130

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Miscellaneous:

Total in USD ($)

130
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Electronic Acknowledgement Receipt

EFS ID: 1649792
Application Number: 11687160
International Application Number:
Confirmation Number: 7677

Title of Invention:

Apparatus and Methods for Conformable Diffuse Reflectors for Solid

State Lighting Devices

First Named Inventor/Applicant Name:

John K. Roberts

Customer Number:

65106

Filer:

Timothy Jennings Wall/Michele McMahan

Filer Authorized By:

Timothy Jennings Wall

Attorney Docket Number: 5308-701
Receipt Date: 03-APR-2007
Filing Date: 16-MAR-2007
Time Stamp: 15:49:16
Application Type: Utility

Payment information:

Submitted with Payment yes

Payment was successfully received in RAM $130

RAM confirmation Number 313

Deposit Account 500220

File Listing:

Dﬁﬁ;mbgrnt Document Description File Name File Size(Bytes) Pal\:ltu/l.tziip (ifzg:?.)
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5308_701_ResponseMissing

Parts.pdf 256096 yes 5

Multipart Description/PDF files in .zip description

Document Description Start End
Applicant Response to Pre-Exam Formalities Notice 1 1
Oath or Declaration filed 2 5
Warnings:
Information:
2 Fee Worksheet (PTO-06) fee-info.pdf 8205 no 2
Warnings:
Information:
Total Files Size (in bytes): 264301

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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Attorney Docket No. 5308-701 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: Roberts et al. Confirmation No.: 7677

Serial No.: 11/687,160 Group Art Unit: 2875

Filed: March 16, 2007

For: APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS
FOR SOLID STATE LIGHTING DEVICES

Date: April 3, 2007

Mail Stop Missing Parts
Commuissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-145

RESPONSE TO NOTICE TO FILE MISSING PARTS

Sir:

In response to the Notice to File Missing Parts of Nonprovisional Application mailed
March 30, 2007 regarding the above-referenced patent application, enclosed is an executed
Declaration and Power of Attorney (4 pages) document for this application.

A copy of the Notice is also enclosed. The Commissioner is hereby authorized to
charge $130.00 for the surcharge under 37 C.F.R. §1.16(f) to Deposit Account No. 50-0220.
This amount is believed to be correct. However, the Commissioner is hereby authorized to
charge any deficiency or credit any overpayment to Deposit Account No. 50-0220.

If any extension of time for the accompanying response or submission is required,

Applicant requests that this be considered a petition therefor.

Respectfully submitted,

Timothy J. Wall
Registration No. 50,743

USPTO Customer No. 65106 CERTIFICATION OF TRANSMISSION
Myers Bigel Sib]ey & Saj ovec, P.A. I hereby certify that this correspondence is being transmitted via
Post Office Box 37428 the Otffice electronic filing system in accordance with § 1.6(a)(4)

) - to the U.S. Patent and Trademark Office on April 3, 2007.
Raleigh, North Carolina 27627

Telephone: (919) §54-1400 M@ YY\VJ}(\ A ,Q J

Facsimile: (919) 854-1401 Michele P. McMahan
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov’

FILING or 371(0)

| APPLICATION NUMBER DATE GRP ART UNIT | FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/687,160 03/16/2007 2875 1380 5308-701 25 2
CONFIRMATION NO. 7677
65106 UPDATED FILING RECEIPT

MYERS BIGEL SIBLEY & SAJOVEC, P.A.
P.O. BOX 37428
RALEIGH, NC27627

Date Mailed: 04/12/2007
Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO
processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections (if appropriate).

Applicant(s)
John K. Roberts, Grand Rapids, MI;
Chenhua You, Cary, NGC;
Paul E. Sims, Pittsboro, NC;

Assignment For Published Patent Application

Cree, Inc.
Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications

If Required, Foreign Filing License Granted: 03/27/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/687,160

Projected Publication Date: 09/18/2008
Non-Publication Request: No
Early Publication Request: No

Title

Apparatus and Methods for Conformable Diffuse Reflectors for Solid State Lighting
Devices
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Preliminary Class
362

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
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subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 48 of 195



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov’

FILING or 371(0)

| APPLICATION NUMBER DATE GRP ART UNIT | FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/687,160 03/16/2007 2875 1380 5308-701 25 2
CONFIRMATION NO. 7677
65106 UPDATED FILING RECEIPT

MYERS BIGEL SIBLEY & SAJOVEC, P.A.
P.O. BOX 37428
RALEIGH, NC27627

Date Mailed: 04/13/2007

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO
processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections (if appropriate).

Applicant(s)
John K. Roberts, Grand Rapids, MI;
Chenhua You, Cary, NGC;
Paul E. Sims, Pittsboro, NC;

Assignment For Published Patent Application
Cree, Inc.
Power of Attorney: The patent practitioners associated with Customer Number 65106

Domestic Priority data as claimed by applicant

Foreign Applications

If Required, Foreign Filing License Granted: 03/27/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/687,160

Projected Publication Date: 09/18/2008
Non-Publication Request: No
Early Publication Request: No

Title

Apparatus and Methods for Conformable Diffuse Reflectors for Solid State Lighting
Devices

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 49 of 195



Preliminary Class
362

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
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subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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Attorney Docket No. 5308-701 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: Roberts et al. Confirmation No.: 7677

Serial No.: 11/687,160 Group Art Unit: 2875

Filed: March 16, 2007

For: APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS
FOR SOLID STATE LIGHTING DEVICES

July 14, 2008

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
Sir:

Attached is a listing of documents cited in the International Search Report for
corresponding PCT Application No. PCT/US2008/003074. Each document listed on the
attached listing was first cited in a communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of this
Statement. A copy of any listed foreign patent document and/or non-patent literature is
attached. A copy of any listed U.S. patent and/or U.S. patent application publication is not
provided herewith in accordance with the amendment by the U.S. Patent and Trademark
Office of requirements under 37 C.F.R. § 1.98(a)(2)(i1) effective October 21, 2004.

it is requested that these documents be considered by the Examiner and officially
made of record in accordance with the provisions of 37 C.F.R. §1.56 and Section 609 of the
MPEP. No fee is believed due; however, the Commissioner is hereby authorized to charge
any deficiency or credit any refund to Deposit Account No. 50-0220.

Respectfully submitted,

Timothy J. Wall
Registration No. 50,743

USPTO Customer No, 65106

Myers Bigel Sibley & Sajovec, P.A.

Post Office Box 37428

Raleigh, North Carolina 27627

Telephone: (919) 854-1400

Facsimile: (919} 854-1401

CERTIFICATION OF TRANSMISSION
I hereby certify that this correspondence is being transmitted via the Office electronic filing system in accordance with 37

CFR.§ 1.6{a)d)to th?_miwmcc on July 14, 2008,

Michele P. McMahan
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Complete if Known

Application Number

11/687,160

INFORMATION DISCLOSURE

Filing Date

March 16, 2007

STATEMENT BY APPLICANT First Named Inventor John Roberts
Group Art Unit
fuse as many sheets as necessaryl Examiner Name Unknown
Sheet 1 | of 1 Attorney Docket Number 5308-701
U.8. PATENTS AND PATENT PUBLICATIONS
Examiner Cite No. U.S. Paten: Document Name of Patentee or Applicant of Cited Date of Publication of Cited
Initials * - Document Document
Number Kisnd Code
{if known} MM-DD-YYYY
U.S. PATENT APPLICATIONS
Examiner Cite Ne. U.S. Serial No. Name of Apglicant of Cited Document Date of Filing of Cited
Initials* Document
MM-DD-YYYY
us-
Us-
Us-
Us-
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Name of Patentee or Applicant of Cited Date of Translaticn
Initials* Ne. Oife Nobar Kind Code Document Pubiic.ation of
e {if known) Cited
Document
MM-DD-YYYY
1 DE 20 2004 006389 07/15/2004
2 WO 2007/061788 Al Creg, Inc. 05/31/2007
OTHER NON PATENT LITERATURE DOCUMENTS
Examiner | Cite | Include name of the author lin CAPITAL LETTERS), tite of the article (when appropriatel, title of the item {book, magazine, T
Initials * No journal, serial, symposium, catalog, etc.), date, page(s), velume-issue number(s}, publisher, city and/or country where
. published
3 International Search Report, PCT/US2008/003074 dated 07/03/2008.

Examiner Signature

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communigation to applicant.
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|

RN E TR

‘O DE 20 2004 006 389 U1 2004.08.19

{19) _—
Bundesrepublik Deutschland
Deutsches Patent- und Markenamt

Gebrauchsmusterschrift

(22) Anmeldetag: 22.04.2004 shimtc: F218 2/00
(47) Eintragungstag: 15.07.2004 F21V 23/08, F21V 33/00, F21S 8/02,
(43) Bekanntmachung im Fatentblat: 19.08.2004 F21K 7100, F21V 3/04, F21V B/OC
I F21Y 101:02
(66} Innere Prioritat: {71) Name und Wohnsitz des inhabers:
203 06 548.4 25.04.2003 Steuler Fliesen 8mbH, 56203 Hohr-Grenzhausen,

203 14 2284 12.09.2003 DE

(74) Name und Wohnsitz des Verireters;
Vossius & Partner, 81675 Minchen

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen
(54} Bezeichnung: Beleuchtets Fliase

{(57) Hauptanspruch: Fliese mit mindestens einer Beleuch-
tungseinrichtung, dadurch gekennzeichnet, dass die Fliese
‘'mindesien teilweise an der Oberseite aus transparentem
und/oder opakem Material besteht und einen Randbereich
an einer Aussenkante der Fliese aufweist, wobei die Be-
leuchtungseinrichtung am Randbereich angebracht ist und
in lichiieitendern Kontakt mit dem transparenten Material
der Fliese steht,
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INSDOOID: «DE

" DE 20 2004 006 389 U1 2004.08.19

Beschrelbu ng

[00G1] Die vorllegende Er‘mdung betrifit Fliesen
oder Platten zum Verlegen auf Biiden, Wanden oder
sonstigen Flachen mit integrierten Beleuchtungsein-
richtungen, so dai transparente oder opake Telle der
Fiiese beleuchtbar sind.

[0002) Ublicherweise beschranken sich die Gestal-
tungsmaogiichkeiten von Fliesen auf die Formgebung,
die Verwendung unterschiedlicher Matlerialien oder
Dekore aufl der Vorderseite der Fliesen. In der DE 43
0D 818 wird eine Keramikiliese fir Wande oder Bo-
den mit einer Leuchtleiste offenbart die beispielswei-
se zur Markierung ven Boden- und Wandfidchen
" dient. Diese Fliese weist eine Leuchtleiste mit Eiek-
tro-L.umineszenzelement auf, welche in ein Band aus
einem lichtdurchlassigen, elekirisch isolierten Kunsi-
stoff eingebeltet ist.

[00C3] Die DE 198 17 401 offenbart sinen flachen
Beleuchtungskérper aus einer Vieizahl von LEDSs be-
stehend, welche auf wenigstens einer Platine ange-
ordnet und elekirisch miteinander verbunden sind,
wobel die Platine zwischen zwe! Piatten angeordnet
ist, wobei wenigstens eine Platte der Ancordnung der
LEDs entsprechende Offnungen aufweist.

[0004] Dervorliegenden Erfindung legt nun die Auf-
gabe zugrunde, eine Fliese mit relativ geringer Bau-
hdhe bereitzustellen, die durch in der Fliese integrier-
ten Beleuchtungseinrchtungen neuartige Gestal-
tungs- und Beleuchtungsmaéglichkeiten zulafit. Der-
artige Lichtefiektfiiesen dienen insbesondere zur Ver-
" schénerung cder Dekoration, kénnen aber auch als
Orientierungshilfe oder zur Markierung verwendet
werden.

[0005] Die Aufgabes wird mit den Merkmalen der
Schutzanspriche geldst.

[0008] Die Erfindung geht dabei von dem Grundge-
danken aus, eine Fliese bereitzustellen, die teilweise
oder vollstandig aus einem durchsichtigen und/oder
opaken Material besteht und mindestens einer Be-
leuchtungseinrichtung in der Fliese integriert auf-
weist, die in lichtieitendem Kontakt zu dem durchsich-
tigen und/oder opaken Material stiehen, so dass die
durchsichtigen und/oder opaken Elemente der Fliese
von der Beleuchtungseinrichiung beleuchiet werden
kbnnen. Vorzugsweise besieht ein Grofiteil der Ober-
flache aus dem transparenten und/oder opaken Ma-
terial, um eine gleichmafige beleuchieie Oberflache
der Fliese zu erhalten. In anderen Ausfihrungsfor-
men der Erfindung besteht die Oberfldche nur teiiwei-
se aus dem transparenien und/oder opaken Material,
wodurch sich beispielsweise leuchiende Muster er-
Zeugen lassen. Bei dem transparenten und/oder opa-
ken Material handelt es sich vorzugsweise um Gias,
Acrylglas oder sonstige durchsichtige und/cder opa-
ke Kunststoifverbindungen, die es ermdglichen, eine
erfindungsgemifle Lichteffektfiese kostenglnstig
und einfach herzustellen. Es sind jedoch auch andere
durchsichtige Materialien denkbar.

[0007] Vorzugsweise handelt es sich bei der Be-

SFOECOGADDGSSGUY | o=

%euchtungsemrtchtuag um energiesparende  und
langlebige in vielen Farhen erhililiche Leuchtdioden
(LED), die vorzugsweise mit geringen elekirischen
Spannungen und Stromen betriebaen werden und so-
mit ungefahrlich sind, wodurch sich die erfindungsge-
mé&Ren’ Lichteffektfliesen auch in Nassrdumen oder
im Aufenbereich veriegen lassen. Die LED-Technik
ermdgiicht neben einer geringen Bauhthe unter-
schiedliche Lichtfarben, die durch entsprechende An-
steuerung der LED's verandert werden kénnen. Fer-
ner sind die LED's erschitterungsunempfindiich und
strahien Kein UV-Licht ab, so dafi Insektanbefali ver-
mieden wird. )

[0008] Vorzugsweise wird mindestens sine LED in
durchsichtigem Kunstharz vergossen und entlang ei-
ner Aultenseite der Fliese in lichtleitandem Kontakt
mit den transparenten und/eder opaken Teilen der
Fliese gebracht, wodurch die transparenten und/oder
opaken Teile der Lichteffekifliese bei eingeschaiteten
LEDs das emittierte Licht leiten, reflektieren und so-
mit beleuchtet werden.

[0009] Die an dem AuRenrand angebrachten LEDs
werden an der Oberflache der Fliese vorzugsweise
mit einer Blende oder Abdeckung aus einem dinnen
Material, beispielsweise aus Metall, Kunststoff, Foli-
an oder Laminat, bestehen kann, abgedeckt, so dass
die Beleuchtungsquelle selbst bei Ansicht der Ober-
fliche nicht sichtbar ist und nur die transparenien
und/oder opaken Oberfléchenteile der Fliesen das
Licht abstrahlen. Dadurch erhalt man eine indirekie
Beleuchtung, so dal beliebige Bauformen mdglich
sind. In einer anderan Ausfiihrungsform der Erfin-
dung ist es jedoch denkbar, dass die Beleuchiungs-
einrichtung aus lichtieitenden Fasern und mindes-
tens einer Lichtquelle besteht, wobei die lichtleiten-
den Fasern vorzugsweisa in der N&he der umiaufen-
den Aullenkanten verlegt werden und in lichtieiten-
dem Kontakt mit dem transparenten und/cder opa-
kKen Oberflachen der Fliesen stehen und die Licht-
guelle, die in lichtleitendem Kentakt mit den lichtiei-
tenden Fasern stent, aulerhalb der Fliesen ange-
bracht werden kann, Weiterhin kann die Beleuch-
tungseinrichtung sowohi in Fliegen, dig im wasentii-
chen rechteckig oder quadratisch ausgebildet sind,
als auch in Fiiesen mit geschwungenen Randemn, ins-
bescondere in Fliesen mit beliebiger Fliesenform, wie
sie von der Steuler Fliesen GmbH veririeben werden
integriert werden.

[001Q] Unter dem Gebriff ,Fliesen” im Sinn der vor-
liegenden Erfindung solien nicht nur Keramikiliesen
falien sondern vielmehr auch jegliche andere Platten-
art, wie z.B. Steinplatten (Marmor, Granit usw.), Holz-
platten, Metaliplatten oder &hnliches, die zur Ausge-
staltung von Innen- und Aultenbersichen jeglicher
Einrichtungen gesignet sind.

[0011] Die voriiegende Erfindung wird nachstehend
anhand einer bevorzugten Ausflihrungsform unter
Bezugnahme auf die Zeichnungen belispielhaft be-
schrieben.

[6012] Es zeigen:
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[0013] Fig. 1a eine schematische Darsteliung einer
ersten erfindungsgemalien Fliese in der Vorderan-
sicht mit gewelltem Auflenrand und Beleuchtungse-
lementen an der Unterkante;

[0014] Fig. 1b eine schematische Darstellung einer
Abdeckung der ersten erfindungsgemalten Fliese;
i015] Fig. 2a eine schematische Darstellung einer
erfindungsgemaen Fliese in der Vorderansicht;
[0018] Fig. 2b eine schematische Darstellung einer
zZweiten erfindungsgemafen Leiterplatte in der
Draufsicht in einer rechteckigen Ausflhrungsform;
[0017] Fig. 3a eine schematische Darsiellung einer
weiteren erfindungsgemaflen Fliese in der Vorderan-
sichi;

[0018] Fig. 3b sine Draufsicht der in Fig. 3a darge-
stellten Fliese; -

[0019] Fig. 4a eine schematische Vorderansicht ei-
ner weitren erfindungsgemafien Fliese mit belsucht-
baren Glaswirfeln; und

{0020] Fig. 4b eine schematische Schnittansicht ei-
ner erfindungsgemanen Fliese gemalk Fig. 4a.
[0021] Die in Fig. ta dargestellte edindungsgema-
e Lichiefiektiliese bestehtim wesentlichen aus einer
durchsichtigen, opaken oder satinierten ader mattier-
ten Oberflache 1, die vorzugsweise aus Glas, Plexi-
glas oder Kunststoff besteht und einem Tiefziehteil 7,
welches vorzugsweise am Randbereich der AuRen-
kante der Fliese angebracht ist. Das Tiefziehteil 7
weist vorzugsweise mehrere Beleuchtungselemente
auf, die in der dargestellten Ausflihrungsform Leucht-
dioden 5 (LED) sind. Die LEDs 5 sind im Tiefziehteil
vorzugsweise in einem lichtdurchidssigen Material,
wie beispielsweise Glas, Kunatstoff oder Harze ver-
gossen. Dieses Material ist vorzugsweise relativ hart,
z. B. Shore D1, UV-bestindig gegen Verfarbung,
seewasserbestandig und/oder hochspannungsfest
Ferner sollie dieses Material glaskiar und blasenfrei
ausharten. Im Tiefziehteil sind vorzugsweise geeig-
nete Reflektoren eingebaut, um das Lichider LEDs in
geeigneter Weise abzustrahlen bzw. zu verteilen.
[00221 Die lichtdurchlassige Vergussmasse sieht in
lichileitendem Kontakt mit der Oberfiache 1, wodurch
die OberflAche bei eingeschalieten Leuchtdioden
zum Leuchien gebracht wird, Die Oberfliche 1 ist
vorzugsweise satiniert oder aufgeraut, um eine
gleichmattige Beleuchtung Uber die gesamte Ober-
flache zu erreichen. Innerhalb des Tieiziehteils sind
die Leuchtdioden 5 eiekirisch leitend miteinander
verbunden, wobei seitlich am Tiefziehigil zur eisktri-
schen Verbindung mit nebensiehenden Fliesen oder
der Stromversorgung die Steckverbindungen 8 ange-
bracht sind. Zum mechanischen Schutz wird das
Tiefziehteil 7 mit einer BordUre oder Abdeckung 8, die
vorzugsweise aus Edelstanl besteht, abgedeckt wer-
den, wobei die Bordiire oder Abdeckung vorzugswei-
. se aus Stahl, Edelstahl, geblirstetern Edelstahi oder
Kunststoff besteht und dauerhaft auf das Tiefziehteil
7 montiert wird, was beispieisweise durch eine Klebe-
Niet~- Schraub oder Steckverbindung erreicht wird.
Um besondere Lichteffekie und verschiedane Farben

zu erhajten, besteht zum einen die Mdglichkeit, ein-
gefarbies, durchsichtiges Material, wie buntes Glas
fur die Oberflache 1 zu verwenden oder durchsichti-
ges Glas kombiniert mit farbigen Leuchidioden oder
Leuchtelementen. Die Leuchidioden sind innerhalb
des Tiefziehteils vorzugsweise elekirisch miteinander
verbunden, um alle Leuchtdieden mit nur zwei An-
schliissen an der Steckverbindung 6 mit Strom zu
versorgen.

[0023] Die erfindungsgemall bevorzugten LEDs ha-
ben den Vorteil, dass sie eine hohe Lichtausbeute,
und eine lange Lebensdauer aufweisen und mit nied-
rigen Spannungen betrieben werden, die fir den
Menschen ungefahrlich sind. Dies hat den Vorteil,
dass die erfindungsgemaéafien Lichteffekifliesen in
Nassraumen, Badezimmern oder sogar unter Was-
ser wie beispielsweise in einem Schwimmbecken
verlegt werden konnen. in einer anderen erfindungs-
gemaften Ausfihrungsiorm (nicht dargestelit) wer-
den innerhaib des Tiefziehteils 7 Lichtleitfasern ver-
legt, die in einer Steckverbindung Enden und von ei-
ner aullerhalb der Fliese angebrachten Lichtquelle
beleuchtet werden. Diese Ausfihrungsform hat den
Vorteil, dass die Fliese keine Verschleifitelie enthalt.
Bei der in der Fig. 1a dargesteliten Ausfihrungsform
der Fliese handelt es sich um eine Fliese mit wellen-
formigen Aufienkanten. Erfindungsgemaft kann die
Aulienkante der Fliese jeden beliebigen Verlauf bzw.
Form aufweisen, wig beispielsweise in der in Fig. 2
dargesteliten rechteckigen BordUrenfliess oder in der
Fig. 4a dargesteiiten rechteckigen Fliese.

[0024] bDie in Fig. 2a dargestelite rechteckige Fliese
weist wiederum die durchsichtige, patinierte Cberfla-
che 1 auf, wobet der Bereich an der Auflenkante mit
der integrierten Beleuchtungseinrichtung von der
BordGre bzw. Abdeckung 8 abgedseckt ist. In digser
erfindungsgemalien Austlihrungsform sind
SMD-LEDs 10 elekirisch leitend verbunden auf der
Leiterplatte 8 angebracht, die in Fig. 2b in der Drauf-
sicht dargestellt ist. Die Leiterpiatte 8 mit den darauf
montierien SMD-LEDs 10 ist in Fig. 2a in der Seiten-
ansicht unterhalb der Bordiire gesirichelt dargestelit,
In dieser Ausfihrungsform ist die gesamte Leiterplat-
te mit den LEDs im Tiefziehtell in siner lichtdurchlés-
sigen Verbundmasse eingegossen und daher {ir den
Einbau in Feuchtrumen besonders geeignet. Die
Leiterpiatte mit den darauf montierten LEDs ermég-
licht es zusatzliche elektrische Schaitkreise oder
Steuerelektronik flir die Beleuchtungselemenie zu
montieren.

[0025] Fig. 3azeigtebeniails wie Fig. 2a eine recht-
eckige Fliese mit integrierten Beleuchtungseinrich-
tungen, die von der Abdeckung 8 abgedeckt werden.
[0026] Fig. 3b zeigt eine Draufsicht der Fliese, wo-
bei in dieser Darstellung die ieiterplatte 8 mit den
SMD-LEDs gestrichelt dargestellt ist und die Abde-
ckung 8 zu erkennen ist.

[0027] Die in Fig. 4a dargestellie Fiiese, die grof-

tenteils eine lichtundurchldssige und- somit nicht

leuchtende Oberfliche 3 aufweist, weist jedoch ver-
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einzelt eine durchsichtige beziehungsweise satinierte
Oberfliche 1 auf, die von einer Beleuchtungseinrich-
tung. die in der Fliese integriert ist, beleuchtel wird.
Fig. 4b zeigt eine seitliche Queérschnittsansicht der
Fliese mit der integrierten Beleuchtungseinrichtung,
die"als Lichtquelle die Leuchtdioden 5 aufweist und
zur Ansteuerung der lLeuchidioden zusatziich die
Steuerelektronik 11 aufweist.

Schutzanspriiche

1. Fliese mit mindestens einer Beleuchtungsein-
richtung, dadurch gekennzeichnet, dass die Fliese
mindesten teilweise an der Oberseite aus transpa-
rentem und/oder opakem Material besteht und einen
Randbereich an einer Aussenkanie der Fiiese aui-
weist, wobei die Beleuchtungseinrichtung am Rand-
bereich angebracht ist und in lichtleitendem Kontakt
mit dem transparenten Material der Fliese steht.

2. Fliese nach Anspruch 1, wobel die gesamie
Fliese auller dem Randbereich aus fransparentem
und/oder opakem Material besteht.

3. Fliese nach Anspruch 1, wobei die komplette
Gberfliche aufter im Bereich des Randbereichs sus
transparentem und/oder opakem Material besteht..

4. Fliese nach Anspruch 1 oder 3; wobei die Flie-
se ging lichtundurchldssige Unterseite aufweist.

5. Fliese nach Anspruch 1, 2, 3 oder 4, wobei das
transparente und/oder opake Material Glas ist.

§. Fliese nach einem der Anspriiche 1 bis 5, wo-
bei die Beleuchtungseinrichtung wasserdicht in der
Wandiliese integriert ist.

7. Fliese nach einem der Anspriiche 1 bis 6, wo-
bei die Beleuchtungseinrichtung im Randbereich in
einen lichtdurchiassigen elekirisch isolierenden
Kunststoff eingebettet ist.

8. Fliese nach einem der Anspritche 1 bis 7, wo-
bei die Beleuchtungseinrichtung an der Oberseite der
Fliese durch eine Abdeckung oder Blende abgedeckt
ist.

8. Fiiese nach Anspruch 8, wobei die Abdeckung
oder Blende aus Metall ist.

10. Fliese nach einem der Anspriiche 1 bis 9, wo-
bei die Beleuchtungseinrichtung mindestens eine
elektrische Lichiquelle aufweist.

11, Fliese nach einem der Anspriiche 1 bis 8, wo-
bei die Beleuchtungseinrichtung mindestens zwel
elekirische Lichiguelien aufweist die Licht in unter-
schiedlichen Weileniangen ausstrahlen.
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12, Fliese nach Anspruch 10 oder 11, wobei die
Lichtguelle eine Leuchtdiode ist.

13. Fliese nach Anspruch 12, wobei die Leuchtdi-
ode eine SMD-LED ist.

14. Fhese nach Anspruch 12 oder 13, wobei die
Leuchtdiode Licht in mindestens zwei unterschiedli-
chen Wellenldngen ausstranlt.

5. Fliese nach einem der Ansprilche 10 bis 14,
wobel die Fligse an den beiden duiteren Enden des
Randbereichs eine Steckverbindung zur Stromzufuhr
der Lichtguellen aufweist,

16. Fliese nach Anspruch 15, wobel sich die
Steckverbindunger  zweier benachbarier Fliesen
elektrisch leitend zusammenstecken lassen.

17. Fliese nach einem der Anspriiche 1 bis §, wo-
bei das Beleuchtungseiement lichtigitenda Eamente
aufweist die in fichtisitendem Kontakt mit der ranspa-
renten Oberildche steht.

18. Fliese nach Anspruch 17, wobei die lichtlei-
tenden Elemente Licht von mindestens einer exter-
nen Lichtgueiie leiten,

19. Fliese nach einem der Anspriche 1 bis 18,
wobei mindestens eine Auflenkante in Form sines
Musters, insbesondere als Schlangen-, Wellen, Zick-
zack- und/oder Sagezahnlinie, ausgebiidet ist.

20. Fliese nach einem der Anspriiche 1 bis 19,
wobei die Rickseite des transparenien und /joder
opaken Materials mii einer vorzugsweise weiien
Deckschicht versehen ist.

21. Flizse nach einem der Anspriche 1 bis 20,
wobei im Bereich der Beleuchtungseinrichtung Re-
flektoren zur gleichm#Rigen Anleuchtung des irans-
parenten bzw. opaken Materials vorgesehen sind.

Es folgen 2 Blatt Zeichnungen
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Anhiingende Zeichnungen

Fig. 1a

Fig. 1b
e Fig. 2a
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LED LIGHTING UNITS AND ASSEMBLIES WITH EDGE CONNECTORS

CROSS-REFERENCE TO RELATED APPLICATION
Jo001] This application claims priority to U.S. Provisional Patent
Application No. 60/738,305, filed on November 18, 2005, the disclosure of

which is hereby incorporated herein by reference in its entirety.

FIELD OF THE INVENTION
[0002] The present invention relates to solid state lighting, and more
particularly to relates to apparatus for providing electrical connection to LED
lights sources on an LED lighting assembly. '

BACKGROUND

[0003] Solid state lighting assemblies that include arrays of solid state
lights are used for many lighting applications. *or example, solid state lighting
assemblies have been used as direct illumination sources, for example, in
architectural and/or accent lighting. A solid siate lighting assembiy may
include, for example, a two dimensional array of discrete light sources
arranged on one or more backplanes {o form light panels. Each of the light
sources may include one or more light emitting diodes (LEDs). Two types of
LEDs that may be used in the light sources include inorganic LEDs, which
typically include semiconductor layers that form p-n junctions, and organic
L.EDs (OLEDs), which include organic light emission layers. LEDs typically
generate light through the recombination of electronic carriers, i.e. electrons
and holes, in a light emitting region or layer.

[0004] Solid state lighting panels are commonly used as backlights for
small liquid crystal display {(L.CD) display screens, such as LCD display
screens used in portable electronic devices. In addition, there has been
increased interest in the use of solid state lighting panels as backlights for
larger displays, such as LCD teievision displays.

[0005] For smaller LCD screens, backlight assemblies typically employ
white LED light sources that include a blue light emitting LED coated with a

wavelength conversion phosphar that converis some of the biue light info
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yellow light. The resulting Iiéht, which is a combination of blue light and
yellow light, can appear white to an observer.

[0008] For large-scale backlight and iliu.mination applications, it is often
desirable o provide a light source that generates a white light having a high
color rendering index, so that objects and/or display screens illuminated by
the lighting panel may appear more natural. Accordingly, such light sources
typically include an array of LED light source sources, each of which may

. include red, gre'en and blue LED chips. When red, green and blue LED chips

are energized simultaneously, the resulting combined light may appear white,
or nearly white, depending on the relative intensities of the red, green and
blue light emitted by the LED chips.

[0007] With a continuing trend ioward providing solid state light panels
having higher density and/or larger arrays of LED light sources, there is a
continuing need {o provide electrical connectivity to the arrays of LED light
sources in a manner that allows improvements in the cost, compactness,

and/or reliability of the lighting panels and resuliing assembiies.

SUMMARY
' [0008] In some embodiments of the present invention, an LED light unit
includes a tile, a plurality of discrete LED light sources, and an edge
connector. The LED light sources are on and dispersed across a major
surface of the tile and are electrically connected 1o electrical pads aiong. an
edge region of the tile. The edge connector includes a plurality of contacts
that are connected to a plurality of wires extending away from the edge
connecior, and is configured to releasably connect fo an edge of the tile so
that the contacts directly connect to the pads and electrically connect the
wires of the edge connector to the LED light sources.

[0009] In some further embodiments, the edge connector may include s

body with a plurality of recessed channels defined therein. Each of the

recessed channels is configured to guide a portion of one of the edge '
connector wires at a non-zero angle (e.g., about a 90° angle) away from the
major surface of the tile. '

[0010] The LED light sources may include at least one LED chip within

an encapsulant. The LED light unit may include a reflector panel having

2
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apertures aligned with the LED light sources. The edge connector may have
a low profile, such that its height above the major surface of the file is no more
than a height of the encapsulant and/or no more than a height of an outer
surface of the reflector panel above the tile. -

[0011] The edge connector may include a locking mechanism that is
configuréd to releasably lock onto an opening in the major surface of the tile.
The locking mechanism may include a bump that is defined with a cavity in
the edge connector and/or a flexure member that extends into the cavity, and
‘which engages the opening in the tile when the connector contacts are
directly connected to the tile pads.

[0012] Some other embodiments of the present invention are directed
to an LED lighting assembly that includes a plurality of the discrete tiles
mounted to a plurality of bars, and a plurality of edge connectors that are
respectively connected to end tiles along different ones of the bars.

[6013] Some embodiments of the invention provide a solid state lighting
assembly including a subétrate including a major surface, an edge adjacent
the major surface, and a plurality of electrical traces on the major surface. A -
piurality of electrical contact pads are on the major surface of the substrate
and are disposed adjacent the edge of the substrate. Each of the plurality of
electrical contact pads are connecied to a respective one of the plurality of
electrical traces. A plurality of solid state light emitting devices are on the
major surface of the substrate and are in electrical communication with at
least one of the plurality of contact pads through at least one of the plurality of
electrical fraces. The assembly further includes an edge connector on the
edge of the substrate and including at least two electrical contacts in contact

with at least two of the electrical contact pads.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The accompanying drawings, which are included to provide a
further understanding of the invention and are incorporated in and constitute a.
- part of this apblica’tion, fliustrate certain embodiment(s) of the invention. In
the drawings: | _
[0015] Figure 1 is a front view of a solid state lighting tile in accordance

with some embodiments of the invention;
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(0016]  Figure2isa top view of a packaged solid state lighting device
including a plurality of LED chips in accordance with some embodiments of
the invention;

[0017]  Figure 3 is a schematic cireuit diagram illustrating the electrical
inigrconnection of LED chips in a solid state lighting tile in accordance with
some embodiments of the invention;

[0018] Figure 4 is a perspective view of an edge connector connected
to the tile of Figure 1 in accordance with some embodiments of the present
invention;

[oo191 Figure 5 is a top view of the edge connector and tile of Figure 4
in accordance with some embodimenis of the present invention;

[0020] Figure 6 is a rear view of the edge connector and tile of Figure 4
in accordance with some embodiments of the present invention;

[0021] Figure 7 is a front perspective view of the edge connector of
Figure 4 In accordance with some embodiments of the present invention;

[6022] Figure Bis a rear perspective view of the edge connector of
Figure 4 in accordance with some embodiments of the present invention;

[0023] Figure 9is a front Viéw of the edge connector of Figure 4 in
accordance with some embodiments of the present invention;

[0024] Figure 10 is a side view of the edge connector of Figure 4 in
accordance with some embodiments of the present invention;

[0025] Figure 11 is a rear perspective view of an edge connector in
accordance with some other embodiments of the present invention;

[00626] Figure 12 is a front view of the edge connecior of Figure 11 in
accordance with some embodiments of the present invention;

[0027] Figure .13 is a cross-section view along section A-A of the edge

connector of Figure 12 in accordance with some embediments of the present

invention;

[0028] Figure 14 is a cross-section view along section B-B of the edge
connector of Figure 12 in accordance with some embodiments of the present
invention;

[0028] Figure 15 is a cross-section view along section C-C of the edge

connector of Figure 12 in accordance with some embodiments of the present

invention;
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[0030] Figure 12‘3 is a schematic illustration of a bar assembly including
an edge connector and a piuraiity of files in accordance with some
embodiments of the present invention;

[0031] Figure 17 is a schematic illustration of a lighting panel including
a plurality of edge connectors and tiles in accordance with some
embodiments of the present invention;

{0032} Figure 18 is an exploded perspective view of a lighting assembly
which includes a plurality of tiles arranged in a two dimension'al array
according to secme embodiments of the invention;

[0033] -Figures 19A-B are cross sectional views of the lighting assembly
of Figure 18 according to some embodiments of the invention; '

[0034] Figure 19C is a top view of a portion of the lighting assembly of |
Figure 18 according to some embodiments of the invention;

- [00358] Figure 20 is a schematic illustration of a lighting assembly
including one or more tiles and edge conneciors and configured as a backlight
for an LCD display according to some embodiments of the invention; and

[0036] Figure 21 is a schematic illustration of a lighting assembly
including one or more tiles and edge conneciors and configured as a lighting
panel for a solid state lighting fixture or luminaire according to some

embodiments of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0037] Embodiments of the prese'nt invention now will be described
more fully hereinafter with reference to the ac-companying drawings, in which
embodiments of the invention are shown. This invention may, however, be
embodied in many different forms and should not be construed as limited to
the embodiments set forth herein, Rather, these embodiments are provided
so that this disclosure will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art. Like numbers refer io like
elements throughout. ‘

[0038] It will be understood that, although the terms first, second, etc.
may be used herein to describe various elements, these elements should not

be limited by these ferms. These terms are only used to distinguish one
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eremant from another For example a first element could be termed a second
element, and, similarly, a second element could be termed a first element,
without departing from the scope of the present invention. As used herein,
the term "and/or", abbreviated "/"', includes any and all combinations of one or
more of the associated listed items.

[6039] The terminology used herein is for the purpose of describing
particular embodiments only and is not intended to be limiting of the inventian.
As used herein, the singular forms "a”, "an” and "the" are intended to include
the plural forms as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises" "comprising,” “includes”
and/or “including” when used herein, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but do not preclude
the presence or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

[0040] Unless otherwise defined, all terms (including technical and
scientific terms) used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this invention belongs.
it will be further understood that terms used herein should be interpreted as
having a meaning that is consistent with their meaning in the context of this
specification and the relevant art and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

- [0041] it will be understood that when an element such as a layer,
region or substrate is referred to as being "on" or extending "onto" another
element, it can be directly on or extend directly onto the other element or
intervening elements may also be present. In contrast, when an eiement is
referred to as being "direcily on” or extending "direcily onto” another element,
there are no intervening elements present. It will also be undérs’cooci that
when an element is referred to as being "connected” or "coupled” to another
glement, it can be directly connected or coupled to the other element or
intervening elements may be present. In contrast, when an elemant is
referred o as being “directly connected" or "directly coupled"” fo another
element, there are no intervening elements preéent.

[0042] Relative terms such as "below” or "above” or "upper” or "lower”

or "horizontal” or "vertical” may be used herein to describe a relationship of
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unie element, layer or region to another element, layer or region as illusirated

in the figures. It will be undersiood that these terms are intended to
encompass different orientations of the device in addition to the orientation
depicted in the figures. |

[6043] Referring now to Figure 1, a solid state lighting tile 10 includes a
plurality of discreie LED iight sources 12 that are dispersed across a major
surface of the tile 10, and may be arranged in a regular and/or irregular two
dimensional array. The file 10 may include, for example, a printed circuit
board (PCB) on which one or more circuit elements may be mounted. In
particular, a tile 10 may include a metal core PCB (MCPCB) including a meta!
core having thereon a polymer coating on which patterned metai traces (not
shown) may be formed. MCPCB material, and material similar thereto, is
commercially available from, for example, The Bergquist Company. The PCB
may further include heavy clad (4 oz. copper or more) and/or conventional
FR-4 PCB material with thermal vias. MCPCB material may provide improved
thermal performance comp‘ared to conventional PCB material. However,
MCPCBE material may also be heavier than conventional PCB material, which
may not include a metal core.

[0044] In the embodiments illustrated in Figure 1, the LED light sour.....
12 may each include mulki-chip clusteré of three LED chips per cluster. On
the tile 10, four of the light sources 12 are serially connected in a first path 20,
while another four of the light sources 12 are serially connecled in a second
path 21. The tile 10 includes a plurality of contact pads 19 which may be
located at ends of each of the first and second paths 20, 21. The light
sources 12 of the first path 20 are connected, for example via printed circuits,
to a set of three anode pads 22 arranged along a first edge region of the tile
10, and a set of three cathode contacts 24 arranged along an opposite
second edge region of the tile 10. The light sources 12 of the second path 21
are connected io a set of three anode pads 26 arranged along the second
edge region of the tile 10, and a set of three cathode pads 28 arranged along
the first edge region of the tile 10. _ _

10045} The LED chips within the light sources 12 may include, for
example, organic and/or inorganic LEDs. An exemplary one of the light

sources 12 is illustrated in Figure 2. The light sources 12 of Figure 2 may
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uabﬁiﬁc]udé a carrier substrate 13 on which a plurality of LED chips 16A-16C
are mounted. In other embodiments, one or more of the light sources 12 may
comprise LED chips 16A-16C mounted directly onto electrical traces on the
surface of the tile 10, forming a muiti-chip module or chip on board assembly.
Suitable tiles are disclosed in commonly assigned US Provisional Pataent
Application Serial No. 60/749,133 entitled "SOLID STATE BACKLIGHTING
UNIT ASSEMBLY AND METHODS" filed December 9, 2005.

[0046] The LED chips 16A-16C may include at least a red LED chip
16A, a green LED chip 168, and a blue LED chip 16C. The biue and/or green
LEDs may be InGaN-based blue and/or green LED chips available from Cree,
Inc., the assighee of the present invention. The red LEDs may be, for
example, AlinGaP LED chips avaiiable from Epistar, Osram and others.

[0047] in some embodiments, the LED chips 16 may have a square or
rectangular periphery with an edge length of aboui 900 um or greater (i.e. S0~
called "power chips"). However, in other embodiments, the LED chips 16 may
have an edge length of 500 pm or less (i.e. so-called "small chips"). In
particular, small LED chips may operate with betier electrical conversion
efficiency than power chips. For example, green LED chips with a maximum
edge dimension less than 500 microns and as small as 260 microns,
commonly have a higher elecirical conversiop efficiency than 900 micron
chips, and are known io typically produce 55 lumens of luminous flux per Watt
of dissipated electrical power and as much as 90 lumens of luminous fiux per
Wa’f!:‘of dissipated electrical power. _

[0048] As further illustrated in Figure 2, the LED chips 16A-16C may be
covered by an encapsulant 14, which may be clear and/or may include light
scattering particles, phosphors, and/or other elements o achieve a desired
emission pattern, color and/or intensity. While not iliustraied in Figure 2, the
light source 12 may further include a reflector cup surrounding-the LED chips
18A-16C, a lens mounted above the LED chips 16A-16C, one or more heat
sinks for removing heat from the lighting device, an electrostatic discharge
protection chip, and/or other elements. )

[0049] LED chips 16A-16C of the light sources 12 may be electrically
interconnected on the tile 10 as shown in the schematic circuit diagram in
Figure 3. As shown, the LED chips 16A-16C may be interconnected such
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wiat the red LED chips 18A in the first path 20 are connected in series to form
a string 20A. Likewise, the green LED chips 16B in the first path 20 may be
arranged in series to form a string 20B. The blue LED chips 16C may be
arranged in series to form a string 20C. Each string 20A-20C may be
connected on one end to a corresponding one of the ancode pads 22A-22C
along a first end region of the tile 10 and on the other end to a corresponding
one of the cathode pads 24A-24C along the second end region the tile 10.

{00501 One or mora of the sirings 20A-20C may include all, or less
than ali, of the corresponding LED chips illustrated in the first or second paths
20, 21. For example, the string 20A may include all of the red LED chips 16A
from all of the light sources 12 in the first path 20. Alternatively, a string 20A
may include only a subset of the corresponding LED chips in the first path 20.
Accordingly the first path 20 may include three serial strings 20A-20C that
extend generally parallel across the tile 10. '

[0051] The second path 21 on the tile 10 may include three sirings 214,
21B, 21C arranged in parallel. The sirings 21A-21C are connected fo anode
contacts 26A-26C along the second end region of the tile 10 and to cathode
contacts 28A-28C along the first end region of the tile 10, respectively.

[0052] it will be appreciated that, while the embodiments illustrated in
Figures 1-3 include three LED chips 18A-C per light source 12, and which are
electrically connected to form at least three LED sirings ber path 20, 21, more
and/or fewer than three LED chips 16A-C may be included in each lighting
source 12, and more and/or fewer than three LED strings may be provided
per path 20, 21. For example, the light sources 12 may each include the
three LED chips 16A-B and another green LED chip connected to form four
strings per path 20, 21. Similarly, in some embodiments, two green LED
chips in each light source 12 may be serially connected to one another to form
a single siring of green LED chips per path 20, 22. Alternatively, a tile 10
may include only a single path 20 instead of plural paths 20, 21 and/or more
than two paths 20, 21 may be provided on a single tile 10.

[0053] Some embodiments of the present invention are directed to
providing an edge connector that may provide a compaci, reliable, and/or low
cost electrical interconnect between an external electrical device and the

anode pads 22 and cathode pads 28 along the first edge region of the iile 10.
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,0054] - Figures 4, 5, and 6 are a perspective view, a top view, and a
rear view, respectively, of an edge connector 100 that is configured in
accordance with some embodiments of the present invention and is
connected to an edge of the tile 10. Figures 7, 8, 9, and 10 are a front
perspective véew, a rear perspective view, a front view, and a side view of the '
connector 100 accarding to some embodiments of the present invention.

[0055] The edge connector 100 includes a plurality of contacis 110
(Figure 9) that-are electrically connected io a plurality of wires 102 extending
away from the edge connector 100. The edge connector 100 may be
configured fo releasably connect to an edge of the tile 10 so that the contacts
110 directly connect to different ones of the anode pads 22 and the cathode
pads 28 on the tile 10.

[0056] Accordingly, the edge connector 100 may connect one group 61‘
the wires 102 to the anode pads 22, and connect another group of the wires
102 to the cathode pads 28 along the first edge region of the tile 10. With
additional reference o Figure 3, the edge connector 100 méy connect a first -
pair of the wires 102 to anode pad 22A and cathode pad 28A {o form a cirouit
path through the red LED strings 20A and 21A, connect a second pair of the
wires 102 to anode pad 22B and cathode pad 28B to form a circuit path
through the green LED strings 20B and 21B, and connect a third pair of the
wires 102 to anode pad 22C and cathode pad 28C {o form a circuit péth
through the bilue LED strings 20C and 21C. Accordingly, when a sufficient
forward bias voliage potential is applied across the various pairs of wires and,
thereby, across associated pairs of the anode and cathode pads 22 and 28,
current flows through one or more of the LED strings 20A-C and causes the
associated LED chips to emit light.

{0057] The wires 102 extending from the edge connector 100 may be
separate from one another along a major portion of their length and
independently flexible relative to one another, such as shown in Figures 4 and
7. Alternatively, the edge connector 1007 may connect the contacts 110 to
wires in another type of conductive cable, such as ribbon cable and/or flexible |
membrane. '

[0058] Referring to Figure 5, the light sources 12 may be arranged in a

staggered grid on the tile 10, and which may result in one of the light sources
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12 being closest to the edge connector 100 among the light sources 12. The
edge connector 100 may have a notched corner 104 adjacent io the closest
light source 12' to increase separation between the connector 100 and the
closest light source 12'. For example, as shown in Figure 5, the edge
connector 100 may have an edge suriace that extends at about a 45° angle
between a side surface 106 and front surface 108 of the edge connector 100.

[0059] Notching the corner 104 of the edge connecior 100 may reduce
or avoid interference by the edge connector 100 to light emitted by the light
source 12'. Reducing or avoiding such light interference may be important to
avoid undesirable sﬁadows that may otherwise resuit if a sufficient amouﬁt of
light that is emitted by light source 12' strikes the edge connector 100.
Moreover, when the light source 12' includes a plurality of different color LED
chips, the edge connector 100 may be closer to one color LED than to
another color LED(s), and which could cause an unequal shadowing of.
different colors from the light source 12’ (i.e., a color fringe effect) if the cornmer
104 of the connector 100 were not notched to provide sufficient separation
from the light source 12'. ‘

foos0] The edge connector 100 may be formed from a material, and/or
it may be at least partially covered with a material, having a high diffuse light
reflectivity (e.g., a bright white mz:-rial) to reduce or avoid interference by the
edge connector 100 to light emitied by one or more of the light sources 12.

[0061] Although the exemplary edge connector 100 has been illustrated
as having a single notched comner 104, it is to be understood that another
corner and/or other portions of the connector 100 may be noiched and/or
otherwise recessed to increase separation from one or more light sources on
the tile 10.

[0062] A body of the edge connector 100 includes a plurality of
recessed channels 120 that may each be configured to guide a portion of one
of the wires 102 away from the tile 10. Referring to Figure 8, first channel
portions 120a may extend so as to hold the wires in a plane that is parallel to
a plane of a major surface of the tile 10. Second channel portions 120b may
be configured to releasably connect to a portion of the wire 102, such as via
an interference fit relative therebetween, and fo guide the connected portion

of the wire at a non-zero angle, such as at about a 90° angle, away from the
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Lane of the major surface of the tile 10. Because the wires 102 may be
guided at a non-zero angle (e.g., at about a 90" angle) aWay from the major
surface of the tile 10, the wires 102 may not affect placement of the tile 10
immediately adjacent to another tile, component, and/or packaging.

[0063] Referring to Figure 8, a height of the edge connector 100 above
the tile 10 may be the same as or less than a height of the encapsulant 14 of
the light sources 12. Accordingly, the edge connector 100 may be sufficiently
thin so that the maximum height of an assembiy of tile 10 connected to the
connector 100 may be set by the highest components.of the tile 10 and, in
particular, height of the encapsulant 14, and not by the height of the edge
connector 100. Accordingly, the edge con ne'ctor 100 may have a sufficiently
thin profile to not affect the thickness of an array of the tiles 10 in a lighting
assembly. '

[0064] Some embodimentis of the present invention are directed to
various locking mechanisms that may be utilized to releasably connect the
edge connector 100 to the tile 10. For example, referring to Figure 10, a body
of the edge connector 100 may include a cavity 130 with an inner surface with
a bump 132 that extends into the cavity 130. The bump 132 may be located
within the cavity 130 so fhat it engages an opening 134 (Figure 1) thatis
defined in the major surface of the tile 10 while the contacts 110 of the edge
connector 100 are directly coniacting the anode pads 22 and cathode pads
28. Accordingly, as the edge connector 100 is slid onto the first edge of the
tile 10 and the contacis 110 become aligned with defined ones of the anode
and cathode pads 22 and 28, the bump 132 may at least partially engage the
opening 134 in the tile 10 to lock the edge connector 100 onto the tile 10. .

[0065] Referring to Figure 9, the bump 132 may be iocated along a
center portion of the edge connector 100 to separate the wires 102 and
associated c.{'antacts 110 into two groups, such as ftwo equal groups. For
exampié, the bump 132 rmay be located between a first group of the wires 102
and associated contacts 110 that connect to the ancde pads 22 and a second.
group of the wires 102 and associated contacts 110 that connect to the
cathode pads 28. Placing the bump 132 between the first and second groups
of wires 102 and associated contacts 110 can provide greater spacing and

thereby insulation between the opposite polarity voltages applied the first
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yioup of anode pads 22 and the second group of cathode pads 28. Such
increased separation between the anode pads 22 and the cathode pads 28
may help to prevent the formation of unintended current paths (e.g., shorts or
partial shorts) between the anode and cathode pads 22 and 28, which might
otherwise occur due to humidity, ionic salt exposures, moisture, solvent
accumulations, the accumulation of biological maiter onto the surface
between pads 22 and 28, and the like. .

[0066] Some other embodiments of a locking mechanism that may be
used to releasably connect the edge connector 100 to the tile 10 are shown in
Figures 11, 12, 13, 14, and 15, which are a rear perspective view of another
embodiment of a edge connector 200, a front view of the edge connector 200,
a cross-section view along section A-A of the edge connector 200 bf Figure
12, a cross-section view along section B-B of the edge connector 200 of '
Figure 12, and a cross-section view along section C-C of the edge connector
200 of Figure 12. -

[0067] Referring to Figures 11-15, the edge connector 200 is similar to
the edge connector 100 of Figures 4-10 in that the edge connector 200
includes a plurality of contacts 210 (Figures 12, 13, 15) that are elecirically
connected to wires 102 which extend away from the edge connector 200. .
The contacts 210 are located so as fo directly connect to different ones of the

. .anode and cathode pads 22 and 28 on the tile 10 when the edge connecior
200 is connected to the tile 10. Referring to Figure 15, the edge connector
200 body may include a plurality of recessed channels 220 that are each
configured to guide a portion of one of the wires 102 away from the tiie 10,
and may guide the connected portion of the wire at a non-zero angle, such as
at about a 90° angle, away from the plane of the major surface of the tile 10.

[0068] The edge connector 200 can include a first elongated body
member 234 and a second eilongated body member 236. The first elongated
body member 234 extends further towards the frontof the connector then the
second elongated bddy member 236. The first and second elongated body
members 234 and 236 are configured to align with, and slide into, the differing
length edge notches in the tile 10, lllustrated in Figure 1 along the left edge of
the tile 10 adjacent to opposite sides of the contacts 19. The first and second
elongated hody members 234 and 236 can thereby function to align the edge
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wunnector 200 with the contacts 19, and can further function to allow
connection of the edge connector 200 with the top surface of the edge
connector 200 facing the same direction as the top surface of the tile 10 and
prevent connection of the edge connector 200 when the bottom surface
thereof is facing the same direction as the top surface of the tile 10.

[o089] In contrast to the edge connector 100 of Figures 4-10, the edge
connecior 200, has a locking mechanism that includes a flexure lever 230 .
which extends through at least a poriion of the edge connector 200 body and
into a cavity 240 defined in the edge connector 200 body. A cross-section of
the flexure lever 230 is shown in Figure 14. Referring to Figure 14, the flexure
lever 230 may include an enlarged end 232 that is located at a position within
the cavity 240 so that the enlarged end 232 engages the opening 134 (Figure
1) in the tile 10 while the contacis 110 of the edge connector 100 are directly
contacting the anode pads 22 and cathode pads 28. Accordingly, as the edge
connector 100 is slid onto the first edge of the iile 10 and the contacts 110
hecome aligned with defined ones of the anode and cathode pads 22 and 28,
the enlarged end 232 may at least partially engage the opening 134 to lock
the edge connector 100 onto the tile 10.

[0070] With reference to Figures 11 and 14, a portion of the flexure
lever 232 may extend aut of a rear portion of the edge connector 200, and
may be configured so that a user may actuate the rearward extending portion
of the flexure lever 230 fo facilitate/cause the enlarged end 232 to release
from the opening 134 in the tile 10 (e.g., lift rearward extending portion of the
ﬁexure lever 230 to facilitate disconnect of the edge conneé’cor 200 from the
tile 10). '

[0071] With reference to Figures 11 and 15, the flexure lever 232 may
extend through a central portion of the edge connector 200 body to separate
the wires 102 and associated contacts 110 info two groups, such as two equal
groups. For example, the flexure lever 232 may be located between a first
group of the wires 102 and associated contacts 110 that connect to the anode
pads 22 and a second group of the wires 102 and associated contacts 110
that connect to the cathode pads 28. According{y, greater spacing and
thereby insulation may be obtained between opposite polarity conductive
paths between the first group of anode pads 22 and the second group of
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waihode pads 28, which may help to prevent the formation of unintended
current paths (e.g., shoris or partial shoris) between the anode and cathode
conductive paths, which might otherwise occur due to humidity, ionic salt

xposures, moisture, solvent accumulations, the invasion of biological matter
onto the surface between the contacts 110, and the like.

[0072] Multiple tiles 10 may be assembiled to form a larger lighting bar
assembly 30 as illustrated in Figure 16. As shown therein, a bar assembty 30
may include two or more tiles 10, 10’, 10” connected end-to-end via, for

example, loop interconnects. Accordingly, referring to Figures 3 and 16, the

‘cathode pads 24 of the first path 20 of the leftmost tile 10 may be electrically

connected to the anode pads 22 of the first path 20 of the central tile 10°, and

" the cathode pads 24 of the first path 20 of the central tile 10’ may be

electrically connected to the anode pads 22 of the first path 20 of the
rightmost tile 107, respectively. Similarly, the anode pads 26 of the second
path 21 of the leftmost tile 10 may be electrically connected to the cathode
pads 28 of the second path 21 of the central tile 10’, and the anode pads 26 of
{he second path 21 of the central tile 10" may be electrically connected to the
cathode pads 28 of the second path 21 of the fightmost tile 10", respectively.

[0073] The anode and cathode pads 22 and 28 of the rightmost tile 10
may be connected to the edge connector 100, the edge connector 200, and/or
another edge connector in accordance with some embodiments of the present
invention.

[0074] Furthermore, the cathode pads 24 of the first path 20 of the
rightmost tile 10" may be electrically connected to the anode pads 26 of the
second path 21 of the righimost tile 10" by a loopback connector 35. For
example, the loopback connector 35 may electrically connect the cathode 24A
of the étri'ng 20A of blue LED chips 168A of the first path 20 of the rightmost tile
10" with the énode 26A of the string 21A of blue LED chips of the second path
21 of the rightmost tile 10”. In this manner, the siring 20A of the first path 20
may be connected in serial with the string 21A of the second path 21 by a

- conductor 35A of the loopback connector 35 to form a single string 23A of

blue LED chips 16. The other strings of the paths 20, 21 of the tiles 10, 10°,

10" may be connected in a similar manner.
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,0075]"  ~ The Ioopback connector 35 may include an edge connector
which may be configured, for example, as was described above and shown
for the edge connector 100 or the edge connector 200. Alternatively, the
loopback connector 35 may include a flexible wiring board, large wire
interconnecis (LWI), or any other suitable connector. - In addition, the loop
back connector 35 may include printed fraces formed on/in the tile 10.

[0076]  While the bar assembly 30 shown in Figure 16 is a one
dimensional array of tiles 10, other configurations are possible. For exam p'le,
the tites 10 could be connected in a two-dimensional array in which the tiles
10 are all located in the same plane, or in a three dimensional configuration in
which the tiles 10 are not all arranged in the same plane. Furthermore the
tiles 10 need not be rectangular or square, but could, for example, be
hexagonal, trianguiar, or the like.

[0077] Referring to Figure 17, in some embodiments, a plurality of bar
assemblies 30 may be combined o form a lighting panel 40, which may be
used, for example, as a baéklighﬁng unit (BLU) for an LCD display. As shown
in Figure 17, a lighting panel 40 may include four bar assemblies 30, each of
which includes six tiles 10. The leftmost tile 10 of each bar assembly includes
an edge connector (e.g., edge connector 100 or edge connector 200), and the
rightmost tile 10" of each bar assembly 30 includes a loopback connector 35.

~ Accordingly, each bar assembly 30 may include three strings 23 of LED chips
(i.e. one red, one green and one blue).
10078] In some embodiments, a bar assembly 30 may include four LED
. étrings 23 (one red, two green and one blue). Thus, a lighting pane! 40
including nine bar assemblies may have 36 separate strings of LED chips. -
Moreover, in a bar assembly 30 including six tiles 10 with eight solid siate
lighting elements 12 each, an LED string 23 may include 48 LED chips that
are sei;iaﬂy connecied.

[0079] Figure 18 shows an exploded perspective view of a lighting
assembly 400 which may include a plurality of tiles 10 having light sources 14
thereon arranged in a two dimensional array according to some embodimenis
of the invention. The tiles 10 are mounted on cdrresponding bars 20, which
may be mounted for support on a cover bottom 44, which may include a metal

plate. It will be appreciated that, in some embodiments, the tiles 10 may be
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iounted dil_'eéﬂik on the cover bottom 44. A reflector panel 40 including a
plurality of aperiures 42 theré‘through is mounted above the tiles 10 such that
the apertures 42 may align with respective light sources 12 on the tiles 10.

[0080] An optional thermal spacer, such as a graphite thermal spacer
41, may be provided between the cover bottom 44 and the bars 20. The
thermal spacer 41 may include, for example, an anisotropic carbon spreader
such as the Spreadershield available from Graphtec International, Ltd., of
Cleveland, Ohio. The thermal spacer 41 may help disperse residual thermal
nonuniformities in the system. The thermal spacer 41 may be heid in place by
compression force between the cover bottom 44 and the bars 20.

Alternatively or additionally, the thermal spacer 41 may be pre-installed in the
cover botiom 44 held in place using, for example, a two-sided pressure
sensitive adhesive tape until final assembly.

[e081] The reflector panel 40 may be may have a length and width
similar o the length and width of the two-dimensional array of tiles 12, or the
reflector panel 40 méy be formed from an array of smaller reflector panels
each having a length and width similar to that of individual ones of the tiles 10.

The reflector panel 40 is formed from and/or is covered by a material havinga

high light reflectivity, such as a bright white plastic foam material (e.g., bright
white polyethylene-terephthalate (PET) plastic). The reflector panel 40 may
be used to provide and/or improve recycling of light beiween the reflector
panel 40 and another panel thereon, such as an LCD display panel. In
addition to reflecting incident light, the reflector panel 40 may help disperse
the light so that it is reflected in a random direction, which may improve the
uniformity of light transmitted through an LCD display 100 or other panel
thereon.

[0082] Figure 19A is a cross sectional view of the lighting assembiy 400
shown in Figure 18. Referring to Figure 184, the tiles 10 may be affixed to
respective bars 20 by means of an adhesive. The entire assembly 400 may
be fastened together by means of fasteners 50. A fastener 50 may include at
least a fastener body 52 which may extend through the reflector panel 40, a
tile 10, a bar 20, and the optional thermal spacer 41, then into the cover
botlom 44, The fastener 50 may include heads 54, which are configured to

engage and hold the reflector panel 40 onto the cover bottom 44.
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{00831 = Asshownin Fiédre 19A, a height of the edge connector 100
above the tile 10 may be the same as or less than a height of an outer major
surface of the reflector panel 40 above the tile 10. Accordingly, the edge
connector 100 may be sufficient thin so that it does not increase the thickness
of the lighting assembly 400.

[0084] Figure 19B is a cross sectional view of the lighting assembly 400
shown in Figure 18 according to some other embodiments of the present
invention. The thickness of the edge connector 100 is greater than the
connector 100 shown in Figure. 19A. In particular, it is noted that the edge
connector 100 shown in Figure 19B has an upper surface that is Faiéed above
an upper suiface of the reflector panel 40.

[0085] As was described above, each of the light sources 14 can
include a plurality of spaced apart LED chips, and the LED chips may each
generate different primary wavelength (color) of light. Because the edge
connector 100 can be closer to one of the LED chips than to other ones of
LED chips.in a light source 14, the edge connector 100 may asymmetrically
block more light of one color from the closest LED chip then other color light
from the further away LED chips. This potential asymmetric blocking effect by
the edge connector 100 is referred to as near-field color shadowing.

[0086] The amount of near-field color shadowing caused by the edge
connector 100 can depend upon the spacing between the edge connector 100
and the LED chips in the light sources 14, and can depend upo-n the height of
the upper surface of the edge connector 100 relative to the LED chips in the
light sources 14.

[0G87] An exemplary light ray 1900, generated by the LEDs in the light
source 14, that just passeé by a corner of the upper surface of the edge
connector 100 has been illustrated in Figure 198, and is referred to herein as
a tangential light ray. In some embodiments, the minimum distance between
the edge connector 100 and the light sources 14 and/or the height of the edge
connector 100 are defined so that the tangential light ray 1900 has a
maximum angle of 30 degrees relative to horizontal, or more preferably so
that the tangential light ray 1900 has a maximum angle of 15 degrees relative
to horizontal, or even more preferably so that the tangential light ray 1800 has

a maximum angle of 7 degrees relative to horizontal. As will be appreciated in
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view oT the diSCUSSiDn[heI’EBiI‘"&, configuring the spacing and height of the edge
connector 100 to provide a maximum angle of 7 degrees for the tangential

light ray 1900 may provide less near-field color shadowing than a

configuration that provides a maximum angle of 30 degrees for the tangential
light ray 1900.

[o088] Accordingly, the minimum distance between the edge connecioy
100 and the light sources 14 may be increased to allow use of a thicker edge
cbnnectdr 100, and/or the thickness of the edge connecior 100 may be
reduced to allow a smaller minimum distance between the edge connector
100 and the light sources 14.

[0089] Figure 19C is a top view of the edge connector 100 and the
lighting assembly 400 of Figure 19A. As illusirated in Figure 19C, the refiector
panel 40 can include a cut out that exposes the contacts 19 on the tile 10
(Figure 1). Accordingly, the contacts of the edge connector 100 can
electrically connect to the contacts 19 of the tile 10.

{00907 - Referring to FIG. 20, the fighting assembly 400 according to
some embodiments of the invention may be used as a backlight for a display
such as a liquid crystal display (LCD) 650. As shown in FIG. 20, an LCD 550
may include the lighting assembly 400 that is positioned relative to an L.CD
screen 554 such that light 556 emitted by the lighting assembly 400 passeé
through the LCD screen 554, and thereby provide backlight for the LCD
screen 554. The LCD screen 554 includes appropriately arranged shutters
aﬁd associated filters that are configured to seieciively pass/block a selected
color of light 556 from the lighting panel 540 to generate a display image.

[0091] Referring to FIG. 21, a lighting assembly 400 according to some
embodiments of the invention may be used as a lighting pansl for a solid state
lighting fixture or luminaire 560. Light 566 emitted by the luminaire 560 may
be used fo illuminate an area and/or an object. Solid state luminaires are
described, for example, in U.S. Patent Application Ser. No. 11/408,648, which
is assigned to the assignee of the present invention and the disclosure of
which is incorporated herein by reference in its entirety.

[0092] In the drawings and specification, there have been disclosed

embodiments of the invention and, although specific terms are employed, they
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a2 used in-a generic and descriptive sense only and not for purposes of

limitation, the scope of the invention Being sei forth in the following claims.
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v vﬁATr IS CLA!MED 1S:

1. An LED light unit comprising:

a tile;

a plurality of discrete LED light sources that are on and dispersed
across a major surface of the tile and are electrically connected to electrical
pads along an edge region of the tile; and

an edge connector comprising a plurality of contacis that are
connected to a plurality of wires extending away from the edge connector, the
edge connector configured to releasably connect to an edge of the tile so that
the contacts directly connect to the pads and electrically connect the wires of
the edge connector to the LED light sources.

2. The LED light unit of Claim 1, wherein the edge connector
comprises a body with a plurality of recessed channels defined therein, each
of the recessed channels is configured to guide a portion of one of the edge

connector wires away from the iile.

3. The LED light unit of Claim 2, wherein each of the recessed
channels is configured to releasably connect to a portion of one of the adge
connector wires and to guide the connected portion of the wire at a non-zero
angle away from a plane of the majbr surface of the tile.

4. The LED light unit of Claim3, wherein each of the recessed
channels is configured to guide the connected portion of the wire at about a

90° angle away from the plane of the major surface of the tile.

5. The LED light unit of Claim 1, wherein:

each one of the LED light sources comprises at least one LED chip
within an encapsulant; and

a height of the edge connector above the major surface of the tile is no
more than a height of the encapsulants of the LED light sources above the
major surface of the tile.
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6. ~ The LED light unit of Claim 1, further comprising a reflector
panel comprising a material with high light reflectivity and defining aperiures
therein, and wherein: |

the reflector panel extends across the major surface of the tile and the
aperiures are aligned with the plurality of LED light sources; and

a height of the edge connector above the major surface of the tile is no
more than a height of an outer major surface of the reflector panel above the
major surface of the tile.

7. - The LED light unit of Claim 1, wherein the edge connector
comprises a locking mechanism that is configured to releasably lock onto an
opening in the major surface of the tile when the edge connector is connected
to the tile.

8. The LED light unit of Claim 7, wherein the edge connector
comprises a body with a cavity having an inner surface that defines a bump
: extending into the cavity, the bump is located at a position within the cavity so
that the bump engages the opening in the major surface of the tile while the

edge connector contacts directly connect to the tile pads and electrically

comfnect the wires of the edge connector to the LED light sources.

9. The LED light unit of Claim 7, wherein the edge connector
comprises a body with a cavity having an inner surface, and the locking
mechanism comprises a flexure lever that extends into the cavity and is
configred so that an end portion of the lever engages the opening in the
major surface of the tile while the edge connector contacts directly connect o
the tile pads and electrically connect the wires of the edge connector to the
LED light sources. -

10.  The LED light unit of Claim 7, wherein:
the edge connector comprises a body; and
“the locking mechanism extends along a center portion of the body to
releasably lock onto the opening in the major surface of the tile while the edge
connector contacts directly connect to the tile pads.
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' 11.  The LED light unit of Claim 7, wherein the edge connector
. . comprises a body configured to hold the wires along a plane, and the locking
mechanism extends through at least a portion of the body and separates the

wires along the plane into two groups.

12.  The LED light unit of Claim 11, wherein the locking mechanism
extends through at least a portion of the body to separate the wires aiorig the
piane into two equal groups.

13. The LED light unit of Claim 12, wherein the edge connector is
configured {o align and connect th-e first group of the wires to tile pads which
are connecied to anode terminals and not cathode terminals of the LED light
sources, and conﬁgured {o align and connect the second group of the wires 1o
tile pads which are connected to cathode terminals and not anade terminals of ,
the LED light sources.

14.  The LED light of Claim 1, wherein the edge connecior comprises
a material with high diffuse light reflectivity.

15.  The LED light of Claim 14, wherein the edge connector
comprises a bright white material.

16. The LED light unit of Claim 1, wherein the edge connector is
configured to align and directly connect a different one of the edge connector
contacts to a different one of the tile pads when the edge connector is
connected to the tile.

17.  The LED light unit of Claim 16, wherein:

each one of the LED light sources comprises a plurality of LED chips,
each ‘of the LED chips are eiectrically connecied to a different pair of the tile
pads; and

the edge connecior is configured to eiectrica!fy connect a different pair
of the plurality of wireé to a different one of the LED chips via the tile pads.
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18.  The LED light unit of Claim 16, wherein;

each one of the LED !iéh’f sources comprises a red LED chip
connected to a first pair of the lile pads, a green LED chip connected to a
second pair of the tile pads, and a blue LED chip connected to a third pair of
the tile pads; alnd _

the edge connector is configured io electrically connect a first pair of
the wires fo the red LED chip via the first pair of tile pads, to electrically
connect a second pair of the wires to the green LED chip via the second pair
of tile pads, and to electrically connect a third pair of the wires to the blue LED
chip via the third pair of tile pads. '

19.  The LED light unit of Ciaim 1, wherein the plurality of connector
.wires are separate from one another along a major portion of their length and

are independently flexible relative to one another.

20. The LED light unit of Ciain‘ﬁ 1, whérein the plurality of connector

wires comprise a ribbon cable.

21. The LED light unit of Claim 1, wherein:
the edge connector comprises a body having a notched cormner

adjacent to a closest one of the LED light sources.

22.  The LED light unit of Claim 21, wherein:
the LED light sources are arranged on the file in a staggered grid

extending in a direction away from the connected edge connector.

23.  The LED light unit of Claim 1, wherein:

each one of the LED light sources comprises at least one LED chip
within an encapsulant; and

a height of the edge connecior above the at least one LED chip and a
closest distance from the upper surface of the edge connector fo the at least

one LED chip are configured so that a tangential light ray angle between the
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at least one LED chip to a closest upper surface of the edge connector is no

more than 30 degrees relative to horizontal.

24,  The LED light unit of Claim 23, wherein:

each one of the LED light sources comprises at least one LED chip
within an encapsulant; and

a height of the edge connectorl above the at least one LED chip and a
closest distance from the upper surface of the edge connector to the at least
one LED chip are configured so that a tangential light ray angle between the
at least one LED chip to a closest upper surface of the edge connector is no

more than 7 degrees relative to horizontal.

25.  The LED light unit of Claim 1, wherein:

the tile comprises at least one notch along a edge portion thereof;, and

the edge connector comprises a body with a cavity defined therein, and
at ieast one elong.atéd member extending from the body aléng at least a
portion of the cavity, the elongated member located in the cavity to slide into
the notch in the tile and guide the edge connector to align the edge connector
contacts with the tile pads when an upper surface of the edge connector is
facing upward relative to an upper surface of the tile, and to prevent
connection of the edge connector to the tile when a lower surface of the edge

connector is facing upward relative to an upper surface of the tile.

26.  An LED lighting assembly comprising:

a plurality of discrete tiles, each of the tiles comprising a plurality of
discrete LED light sources that are on and dispersed across a major surface
of the tile and are electrically connected 1o electrical pads along an edge
region of the tile;

a plurality of bars, wherein a plurality of the tiles are mounted to, and
mechanical suppaorted by, each of the bars o form a plurality of bar-tile
assemblies arranged in a planar array; and

a plurality of edge conneciors, wherein each of the edge conneclors
comprises a piurality of contacts that are connected to a plurality of wires

extending away from the edge connector, the edge connector configured to
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ieleasaply connect to an edée of an end tile along one of the bars so that the
contacts directly connect io the pads of the connected end tile and electrically
connect the wires of the edge connector to the LED light sources on the

connected bar.

27. The LED light assembly of Glaim 25, wherein the pads of the
end tile on the conn_ecfed bar are electrically connected to a circuit path that
extends through a plurality of the LED light sources on each of the tiles
attached to the same connected bar.

28. The LED lighting assembiy of Claim 25, further comprising an
LCD panel on the plurality of bars and arranged so that light from the LED
light sources can pass therethrough. '

29. A solid state lighting assembly, comprising:

a substrate including a major surface, an edge adjacent the major
surface, and a plurality of electrical traces on the major surface;

a plurality of electrical contact pads on the major surface of the

substrate and disposed adjacent the edge of the substrate, each of the

plurality of electrical contact pads being connected to a respective one of the
plurality of electrical traces;

a plurality of solid state light emitting devices on the major surface of
the substrate, wherein the plurality of solid state light emitting devices are in
electrical communication with at least one of the plurality of contact pads
through at least one of the plurality of electrical traces; and

an edge connector on the edge of the subsirate including at least two

electrical contacts in contact with at least two of the electrical contact pads.

30. The solid state lighting assembly of Claim 29, wherein the edge
connector comprises a plurality of wires extending away from the edge
connector, and wherein the edge connecior is configured to releasably
connect to the edge of the substrate so that the électrical contacts directly
connect to the contact pads and electrically connect the wires of the edge
connector to the solid state light sources.
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. 31.  The solid state lighting assembly of Claim 30, wherein the edge
connector comprises a body with a plurality of recessed channels defined
therein, each of the recessed channels is configured to guide a portion of one

of the edge connector wires away from the substrate.

32. The solid state lighting assembly of Claim 31, wherein each of
the recessed channels is configured to releasably connect to a portion of one
of the edge connector wires and to guide the connected portion of the wire at

a non-zero angle away from a plane of the major surface of the substrate.

33 . The solid stale lighting assembly of Claim 32, wherein each of
the recessed channels is configured to guide the connected portion of the wire

at about a 80° angle away from the plane of the major surface of the tile.

~ 34. The solid state lighting assembly of Claim 29, wherein:
each one of the solid state light emitting devices comprises at least one
LED chip within an encapsulant; and
a height of the edge connector above the major surface of the
substrate is no more than a height of the encapsulanis of the solid state light

emitiing devices above the major surface of the subsirate.
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11/687,160 ROBERTS ET AL.
Office Action Summary Examiner ArtUnit
Laura Tso 2875

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)] Responsive to communication(s) fledon _____
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-25 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) ____is/are allowed.
6)X] Claim(s) 1-13,15-20 and 22-24 is/are rejected.
)X Claim(s) 14,21 and 25 is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[X] The specification is objected to by the Examiner.
10)X The drawing(s) filed on 3/16/07 is/are: a)[_] accepted or b)[X] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) ] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 7/14/08. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20090326
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DETAILED ACTION
Drawings

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5)

because they include the following reference characters not mentioned in the

description: 4, 5 and 6. Corrected drawing sheets in compliance with 37 CFR 1.121(d),

or amendment to the specification to add the reference character(s) in the description in
compliance with 37 CFR 1.121(b) are required in reply to the Office action to avoid
abandonment of the application. Any amended replacement drawing sheet should
include all of the figures appearing on the immediate prior version of the sheet, even if
only one figure is being amended. Each drawing sheet submitted after the filing date of
an application must be labeled in the top margin as either “Replacement Sheet” or “New
Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner,
the applicant will be notified and informed of any required corrective action in the next

Office action. The objection to the drawings will not be held in abeyvance.

Specification
The disclosure should be carefully reviewed to ensure that any and all
grammatical, idiomatic, and spelling or other minor errors are corrected.

In the specification, paragraph 0002, should "LED panel 3" be —LCD panel--?
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Claim Objections
Claim 25 is objected to because of the following informalities: It appears claim

25 should depend from claim 24 not claim 16. Appropriate correction is required.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
(b) the invention was patented or described in a printed publication in this or a foreigh country or in public

use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

Claims 1, 12, 13, 16 and 19 are rejected under 35 U.S.C. 102(b) as being

anticipated by Chen (5,226,723).

Chen discloses a solid state lighting tile comprising a substrate [1], a solid state
lighting element [3] mounted on the surface of the substrate, a reflector sheet [2] on the
surface of the substrate. The reflector sheet is configured to have apertures which

surround the protruding lighting elements on the tile.

Claims 1,2, 12, 13, 16, 19 and 22 are rejected under 35 U.S.C. 102(e) as being

anticipated by Ouderkirk et al. (2006/0131602).
Ouderkirk discloses a solid state lighting tile comprising a substrate [212], a solid

state lighting element [220] mounted on the surface of the substrate, a diffuse reflector
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sheet [218, 216] on the surface of the substrate. The reflector sheet is configured to
have apertures which surround the protruding lighting elements on the tile

Claims 1, 9,12, 13, 15, 16, 19 and 24 are rejected under 35 U.S.C. 102(e) as

being anticipated by Liu (2006/0187660).

Liu discloses a solid state lighting tile comprising a substrate [222], a solid state
lighting element [22] mounted on the surface of the substrate, a reflector sheet [27] on
the surface of multiple substrates [222]. The reflector sheet is configured to have
apertures [271] which surround the protruding lighting elements [22] on the tile. The

lighting elements could be considered mounting posts.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

This application currently names joint inventors. In considering patentability of
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of
the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was made in order for the examiner to
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

Claims 3-8, 10, 11, 17, 18, 20, 23 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Chen (5,226,723), Ouderkirk et al. (2006/0131602) or Liu
(2006/0187660).

Chen, Ouderkirk and Liu do not disclose the reflector sheet is made of a polymer-
based porous material. This type of material is known in the art and provides desirable
manufacturing and optical porperties. To form the reflector in the device of Chen,
Ouderkirk or Liu from a polymer-based porous material to achieve a desired optical or
manufacturing result is well within the scope of one versed in the art. Also, to form an
expansion zone in the prior art of Chen, Ouderkirk or Liu to allow the reflector to expand
in certain conditions is well within the scope of one versed in the art.

Chen, Ouderkirk and Liu do not disclose the thickness of the reflector sheet. To
form the reflector in the device of Chen, Ouderkirk or Liu of any desirable thickness,
including that which is claimed, to achieve a desired manufacturing result is well within
the scope of one versed in the art.

Chen, Ouderkirk and Liu do not disclose the reflector sheet is attached to the
substrate using a mechanical fastening device or a mechanical expansion activated
fastener. These types of fasteners are known in the art and provide secure connection
between elements. To attach the reflector of Chen, Ouderkirk or Liu to the substrate

using a mechanical fastener or a mechanical expansion activated fastener to achieve a
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secure connection between the two elements is well within the scope of one versed in
the art.

Chen, Ouderkirk and Liu do not disclose the reflector sheet is attached to the
substrate using a glue or pressure sensitive adhesive. These types of fasteners are
known in the art and provide secure connection between elements. To attach the
reflector of Chen, Ouderkirk or Liu to the substrate using a glue or pressure sensitive
adhesive to achieve a secure connection between the two elements is well within the
scope of one versed in the art.

Chen, Ouderkirk and Liu do not disclose the reflector sheet is thermoformable.
To use a thermoformable reflector in the device of Chen, Ouderkirk or Liu and have the
reflector conform to the shape of the surface of the substrate to achieve a desirable

optical or mechanical result is well within the scope of one versed in the art.

Allowable Subject Matter

Claims 14, 21 and 25 are objected to as being dependent upon a rejected base

claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.
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The following is a statement of reasons for the indication of allowable subject
matter:

Prior art fails to show or suggest a solid state lighting tile comprising a substrate,
a solid state lighting element mounted on the surface of the substrate, and a diffuse
reflector sheet on the surface of the substrate wherein

1. The reflector is fasted to the substrate by mounting posts that are in the
substrate and alignment holes in the reflector sheet, as claimed; and

2. The reflector sheet comprises two reflector sheets wherein the top surface of
an angularly deflected edge of a first reflector sheet is overlapped with a bottom surface
of an adjacent edge of a second reflector sheet when the first reflector sheet is

proximate the second reflector sheet.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Laura Tso whose telephone number is 571-272-2385.
The examiner can normally be reached on M-F 6:30-3:00.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sandra O'Shea can be reached on 571-272-2378. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Laura Tso/

Primary Examiner
Art Unit 2875
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Remarks begin on page 8 of this paper.
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In re: John K. Roberts et al.
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In the Drawings:
The attached sheet of drawings include changes to Figure 1. This sheet replaces the

original sheet including Figure 1.

Attachments: Replacement Sheets
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Amendments to the Specification

In the Specification, please replace the paragraph 0002 with the following

replacement paragraph:

[0002] Panel lighting devices are used for a number of lighting applications. A
lighting panel may be used, for example, as a backlighting unit (BLU) for an LCD display.
Backlighting units commonly rely on an arrangement of cold cathode fluorescent lamps
(CCFL's) within a reflective enclosure. For example, referring to Figure 1, which is a side
view of a backlighting unit of the prior art, multiple CCFL's 1 can be arranged between a
reflective surface 2 and an EEPLCD panel 3. Light from the CCFL's 1 can be reflected from
the reflective surface 2 and partially reflected from the inside surface of the EEBLCD panel
3. A portion of the light directed to the EEBLCD panel 3 can transmitted to provide
illumination for the FERPLCD panel 3. The combination of the light directly transmitted to
the EEBLCD panel 3 from the CCFL's 1 and the reflected light from the various surfaces can
create a relatively uniform backlighting unit. The CCFL's 31, however, can require higher
than signal level voltages and can generate undesirable amounts of heat, which can be

problematic to dissipate.

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 121 of 195



In re: John K. Roberts et al.
Serial No. 11/687,160
Filed: 3/16/07

Page 4 of 11

In the Claims:

This listing of claims replaces all prior versions, and listings, of claims of this
application:

1. (Currently amended) A solid state lighting tile, comprising:

a substrate;

a solid state lighting element mounted on a surface of the substrate; and

a reflector sheet on the surface of the substrate. the reflector sheet configured to

conform to a shape of a protruding feature on the tile.

2. (Original) The tile of Claim 1, wherein the reflector sheet comprises a diffuse
reflector.
3 (Original) The tile of Claim 1, wherein the reflector sheet comprises a

polymer-based porous material.

4, (Original) The tile of Claim 1, wherein the reflector sheet comprises a

thickness of less than approximately 1.0 millimeter.

5. (Original) The tile of Claim 1, wherein the reflector sheet has a thickness of

less than approximately 0.50 millimeters.

6. (Original) The tile of Claim 1, wherein the reflector sheet has a thickness of

less than approximately 0.25 millimeters.

7. (Original) The tile of Claim 1, further comprising a mechanical fastening

device configured to attach the reflector sheet to the surface of the substrate.

8. (Original) The tile of Claim 7, wherein the mechanical fastening device

comprises a mechanical expansion-activated fastener.
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9. (Original) The tile of Claim 7, wherein the mcchanical fastening device

comprises mounting posts that are integral with the reflector sheet.

10. (Original) The tile of Claim 1, further comprising a chemical bonding

component configured to attach the reflector sheet to the surface of the substrate.

11. (Original) The tile of Claim 10, wherein the chemical bonding component

comprises glue and/or a pressure sensitive adhesive compound.

12. (Canceled)

13. (Original) The tile of Claim 1, wherein the reflector sheet compriscs an
aperture configured to be positioned proximate to the solid state lighting element, wherein the

reflector sheet does not contact the solid state lighting element.

14. (Currently amended) A solid state lighting tile, comprising:

a substrate:

a solid state lighting element mounted on a surface of the substrate; and

a reflector sheet on the surface of the substrate wherein the reflector sheet comprises

an aperturc configured to be positioned proximate to the solid state lighting element,

wherein the reflector sheet does not contact the solid state lighting element, and¥he

tile-of Claim-13. wherein a first reflector sheet comprises a first angularly deflected edge and
a first adjacent edge and a second reflector sheet comprises a second angularly deflected edge
and a second adjacent cdge, wherein the first angularly deflected edge is configured to
overlap the second adjacent edge when the first reflector sheet is proximate to the second

reflector sheet.

15. (Original) A solid state light bar comprising a plurality of tiles according to
Claim 1, wherein a single reflector sheet is configured to cover the plurality of tiles of the

solid state light bar.
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16. (Currently amended) A method of forming a solid state lighting device
comprising:

providing a substrate of a solid state lighting tile;

mounting a solid state lighting element on a surface of the substrate; and

positioning a reflector sheet on the surface of the subsirate, the reflector sheet

configured to conform to a shape of a protruding feature on the solid state lighting tile.

17. (Original) The method of Claim 16, wherein positioning the reflector sheet

comprises chemically bonding the reflector sheet to the surface of the substrate.

18. (Original) The method of Claim 16, wherein positioning the reflector sheet

comprises mechanically attaching the reflector sheet to the surface of the substrate.

19. (Original) The method of Claim 16, wherein the reflector sheet comprises an
aperture configured to be positioned over the solid state lighting element, wherein the

reflector sheet does not contact the solid state lighting element.
20. (Original) The method of Claim 16, wherein the reflector sheet is
thermoformable and configured to conform to a shape of a protruding feature on the surface

of the substrate.

21. (Currently amended) A method of forming a solid state lighting device

comprising:

providing a substrate of a solid state lighting tile:

mounting a solid state lighting element on a surface of the substrate;

positioning a reflector sheet on the surface of the substrateThe method-of Claim16;
- i

forming a plurality of mounting posts in the substrate; and

forming a plurality of alignment holes in the reflector sheet, wherein at least a portion
of the alignment holes are configured to receive at least a portion of the mounting posts when

the reflector sheet is attached to the surface of the substrate.
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22. (Original) The method of Claim 16, wherein the reflector sheet comprises a

diffuse reflector.

23. (Original) The method of Claim 16, wherein the reflector sheet comprises: a
micro-porous polymer; and

an expansion zone configured to provide a designated area for expansion.

24. (Original) The method of Claim 16, further comprising:

providing a plurality of solid state lighting tiles;

mounting a plurality of solid state lighting elements on the plurality of solid state
lighting tiles; and

attaching the reflector sheet to the plurality of solid state lighting tiles.

25. (Currently amended) A method of forming a solid state lighting device

comprising:

providing a substrate of a solid state lighting tile;

mounting a solid state lighting element on a surface of the substrate;

positioning a reflector sheet on the surface of the substrate; andFThe-method-efClaim
16-further-comprising overlapping a top surface of an angularly deflected edge of a first
reflector sheet attached to a first tile with a bottom surface of an adjacent edge of a second

reflector sheet attached to a second tile when the first tile is proximate to the second tile.
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REMARKS

Applicants appreciate the detailed examination evidenced by the Office Action mailed
April 2,2009. Applicants especially appreciate the indication that Claims 14, 21 and 25
would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims. In response, Applicants have amended independent
Claims 1 and 16 to include recitations corresponding to dependent Claim 12, which is
canceled herein and rewritten allowable dependent Claims 14, 21 and 25 in independent form
including all limitations of the base claim and any intervening claims. Applicants
respectfully submit that presently pending Claims 1-11 and 13-25 are in condition for

allowance for at least the reasons stated below.

Drawing Objections are Overcome

The Office Action objects to the drawings as including reference characters that are
not mentioned in the description. (Office Action, page 2.) Applicants respectfully submit
that the drawings are amended herein responsive thereto and request that the objections to the

drawing be withdrawn.

Specification is Amended

Applicants respectfully submit that the Specification is amended per the suggestion in
the Office Action at page 2.

Claim Objections Overcome

Applicants respectfully submit that the objections to Claim 25 are overcome by the

amendment provided herein and respectfully request that the objection be withdrawn.

Claims 1 and 16 are Patentable over Chen, Ouderkirk and Liu

The Office Action states that Claims 1 and 16 are rejected under 35 U.S.C. §102 as
being anticipated by U.S. Patent No. 5,226,723 to Chen ("Chen"), U.S. Patent Publication
No. 2006/0131602 to Ouderkirk et al. ("Ouderkirk"), and U.S. Patent Publication No.
2006/0187660 to Liu ("Liu"). (Office Action, pages 3-4.) Applicants respectfully traverse

the rejections on the basis that Chen, Ouderkirk and Chen, alone or in combination, do not
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disclose or suggest all of the recitations of Claims 1 and 16, as amended. For example, Claim
1, as amended, recites, in part "a reflector sheet on the surface of the substrate, the reflector
sheet configured to conform to a shape of a protruding feature on the tile."

Applicants note that the statements of rejection corresponding to Chen, Ouderkirk and
Chen are all silent as to the above recitations of Claim 1, as amended. For example, the
Office Action states that Chen discloses a reflector sheet [2] that is "configured to have
apertures which surround the protruding lighting elements.” (Office Action, page 3.)
Regarding Ouderkirk and Liu, the Office Action makes substantially similar statements.

Applicants note that the apertures cited in the Office Action are not synonymous with
a reflector sheet conforming to a shape of a protruding feature. By way of clarification,
Applicants respectfully refer to FIGURE 4 of the present application and note that the
Specification states that "the reflector sheet 24 includes a deformation characteristic that can
provide conformance to surface protrusions such as an [LWI 18." (Specification, paragraph
0041.) Further, FIGURE 3 illustrates an aperture 14A, which is distinct from conformance to
surface protrusions. Accordingly, Chen, Ouderkirk and Liu, alone or in combination, do not
disclose ot suggest "a reflector sheet on the surface of the substrate, the reflector sheet
configured to conform to a shape of a protruding feature on the tile," as recited in Claim 1, as
amended. Accordingly, Claim 1, as amended, is patentable over Chen, Ouderkirk and Liu for
at least these reasons. Additionally, Claim 16 is amended to include recitations similar to
those discussed above regarding Claim 1 and is thus patentable for at least the same rcasons
as Claim 1.

Applicants respectfully note that the amendments to Claims 1 and 16 include
recitations corresponding to dependent Claim 12 and do not, therefore, constitute newly
claimed subject matter. For at least this reason, Applicants respectfully request that any

subsequent rejection of Claims 1 and 16 based on new references be made non-final.

Dependent Claims are Patentable
Applicants respectfully submit that dependent Claims 2-11, 13-15 and 17-25 are

patentable at least per the patentability of the independent claims from which they depend.
Moreover, many of the dependent claims contain recitations that are separately patentable. For
example, Claim 9 is rejected as anticipated by Liu. Applicants note that Claim 9 depends from

intervening Claim 7, which recites, in part, "a mechanical fastening device configured to attach
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the reflector sheet to the surface of the substrate." Regarding these recitations, however, the
Office Action concedes that "Chen, Ouderkirk and Liu do not disclose the reflector sheet is
attached to the substrate using a mechanical fastening device." (Office Action, page 5.)
Accordingly, as Claim 9 necessarily includes the recitations corresponding to the claims from
which it depends (Claims 1 and 7), the §102 rejection of Claim 9 is improper.

Additionally, in applying Liu, the Office Action states that the "lighting elements could
be considered mounting posts.” (Office Action, page 4.) Applicants respectfully submit that the
"mounting posts" recited in Claim 9 are "integral with the reflector sheet." As the lighting
elements described in Liu are mounted to the substrate, they are necessarily not "integral with the
reflector sheet,” as recited in Claim 9. Accordingly, Applicants respectfully submit that Claim 9
is separately patentable, the allowance of which is respectfully requested.

Dependent Claim 23 recites, in part, "wherein the reflector sheet comprises...an
expansion zone configured to provide a designated area for expansion.” Regarding this
recitation, the Office Action merely concludes that "to allow a reflector to expand in certain
conditions is well within the scope of one versed in the art." (Office Action, page 5.) Applicants
respectfully submit that a proper rejections under 35 U.S5.C. §103 should include some evidence
of such teachings in the prior art. In this regard, Applicants respectfully submit that the cited
portions of Chen, Ouderkirk and Liu appear to be silent as to a reflector sheet with "an expansion
zone configured to provide a designated area for expansion," as recited in Claim 23.
Accordingly, Claim 23 is separately patentable over the art of record, the allowance of which is
respectfully requested.

Further, Applicants respectfully submit that the Office Action makes similarly
unsupported conclusory statements regarding polymer-based porous materials, mechanical
fastening devices, mechanical expansion activated fasteners, glue or pressure sensitive adhesives
and thermoformable reflector sheets corresponding to, for example, dependent Claims 3, 7, 8, 10,
11, 17, 18, and 20, respectively. (Office Action, pages 5-6.) Accordingly, these claims are

separately patentable over the art of record, the allowance of which is respectfully requested.
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CONCLUSION
Accordingly, Applicants submit that the present application is in condition for
allowance and the same is earnestly solicited. Should the Examiner have any small matters
outstanding of resolution, she is encouraged to telephone the undersigned at 919-854-1400
for expeditious handling.

Respectfully submltted

NXN\

Timothy J. Wall
Registration No.: 50,743

USPTO Customer No. 65106

Myers Bigel Sibley & Sajovec

Post Office Box 37428

Raleigh, North Carolina 27627

Telephone: 919/854-1400

Facsimile: 919/854-1401
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Application No. Applicant(s)
11/687,160 ROBERTS ET AL.
Office Action Summary Examiner ArtUnit
Laura Tso 2875

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)] Responsive to communication(s) fledon _____
2a)X] This action is FINAL. 2b)[] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-11 and 13-25 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)X] Claim(s) 14,21 and 25 is/are allowed.
6)X] Claim(s) 1-8,10,11,13,15-20,.22 and 24 is/are rejected.
)X Claim(s) 9 and 23 is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 02 July 2009 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) ] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20090825
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Application/Control Number: 11/687,160 Page 2
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DETAILED ACTION
Drawings
The objections to the drawings have been withdrawn in view of the replacement
sheet filed 7/2/09 which has been approved by the examiner and entered into the

record.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that
form the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —
(b) the invention was patented or described in a printed publication in this or a

foreign country or in public use or on sale in this country, more than one year
prior to the date of application for patent in the United States.

Claims 1, 13, 16 and 19 remain rejected under 35 U.S.C. 102(b) as being

anticipated by Chen (5,226,723).

Chen discloses a solid state lighting tile comprising a substrate [1], a solid state
lighting element [3] mounted on the surface of the substrate, a reflector sheet [2] on the
surface of the substrate. The reflector sheet is configured to have apertures which
surround the protruding lighting elements on the tile. As broadly interpreted, the
reflector sheet on the surface of the substrate is configured to conform to a shape of a

protruding feature on the tile by providing an aperture around the shape.
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Claims 1, 2, 13, 16, 19 and 22 remain rejected under 35 U.S.C. 102(e) as being

anticipated by Ouderkirk et al. (2006/0131602).

Ouderkirk discloses a solid state lighting tile comprising a substrate [212], a solid
state lighting element [220] mounted on the surface of the substrate, a diffuse reflector
sheet [218, 216] on the surface of the substrate. The reflector sheet is configured to
have apertures which surround the protruding lighting elements on the tile. As broadly
interpreted, the reflector sheet on the surface of the substrate is configured to conform

to a shape of a protruding feature on the tile by providing an aperture around the shape.

Claims 1, 13, 15, 16, 19 and 24 remain rejected under 35 U.S.C. 102(e) as being

anticipated by Liu (2006/0187660).

Liu discloses a solid state lighting tile comprising a substrate [222], a solid state
lighting element [22] mounted on the surface of the substrate, a reflector sheet [27] on
the surface of multiple substrates [222]. The reflector sheet is configured to have
apertures [271] which surround the protruding lighting elements [22] on the tile. The
lighting elements could be considered mounting posts. As broadly interpreted, the
reflector sheet on the surface of the substrate is configured to conform to a shape of a

protruding feature on the tile by providing an aperture around the shape.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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(a) A patent may not be obtained though the invention is not identically disclosed
or described as set forth in section 102 of this title, if the differences between the
subject matter sought to be patented and the prior art are such that the subject
matter as a whole would have been obvious at the time the invention was made
to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was
made.

This application currently names joint inventors. In considering patentability of
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of
the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

Claims 3-11. 17, 18 and 20 remain rejected under 35 U.S.C. 103(a) as being

unpatentable over Chen (5,226,723), Ouderkirk et al. (2006/0131602) or Liu
(2006/0187660).

Chen, Ouderkirk and Liu do not disclose the reflector sheet is made of a polymer-
based porous material. This type of material is known in the art and provides desirable
manufacturing and optical porperties. To form the reflector in the device of Chen,
Ouderkirk or Liu from a polymer-based porous material to achieve a desired optical or

manufacturing result is well within the scope of one versed in the art. Also, to form an
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expansion zone in the prior art of Chen, Ouderkirk or Liu to allow the reflector to expand
in certain conditions is well within the scope of one versed in the art.

Chen, Ouderkirk and Liu do not disclose the thickness of the reflector sheet. To
form the reflector in the device of Chen, Ouderkirk or Liu of any desirable thickness,
including that which is claimed, to achieve a desired manufacturing result is well within
the scope of one versed in the art.

Chen, Ouderkirk and Liu do not disclose the reflector sheet is attached to the
substrate using a mechanical fastening device or a mechanical expansion activated
fastener. These types of fasteners are known in the art and provide secure connection
between elements. To attach the reflector of Chen, Ouderkirk or Liu to the substrate
using a mechanical fastener or a mechanical expansion activated fastener to achieve a
secure connection between the two elements is well within the scope of one versed in
the art.

Chen, Ouderkirk and Liu do not disclose the reflector sheet is attached to the
substrate using a glue or pressure sensitive adhesive. These types of fasteners are
known in the art and provide secure connection between elements. To attach the
reflector of Chen, Ouderkirk or Liu to the substrate using a glue or pressure sensitive
adhesive to achieve a secure connection between the two elements is well within the
scope of one versed in the art.

Chen, Ouderkirk and Liu do not disclose the reflector sheet is thermoformable.

To use a thermoformable reflector in the device of Chen, Ouderkirk or Liu and have the
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reflector conform to the shape of the surface of the substrate to achieve a desirable

optical or mechanical result is well within the scope of one versed in the art.

Allowable Subject Matter

Claims 14, 21 and 25 are allowed.

Claims 9 and 23 are objected to as being dependent upon a rejected base claim,

but would be allowable if rewritten in independent form including all of the limitations of

the base claim and any intervening claims.

The following is a statement of reasons for the indication of allowable subject
matter: Note the arguments with respect to claims 9 and 23 in the "Remarks" section

of the correspondence of 7/2/09.

Response to Amendment
Applicant’'s arguments with respect to claims 1 and 16 have been considered but
have not be found to be persuasive. Conform is defined as “to give the same shape,
outline or contour to (Webster's Ninth New Collegiate Dictionary, 1983). And the

aperture of the prior art has the contour as the protruding feature.

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 142 of 195



Application/Control Number: 11/687,160 Page 7
Art Unit: 2875

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Laura Tso whose telephone number is 571-272-2385.
The examiner can normally be reached on M-F 6:30-3:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sandra O'Shea can be reached on 571-272-2378. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Laura Tso/

Primary Examiner
Art Unit 2875
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RESPONSE UNDER 37 C.F.R. 1.116 - EXPEDITED
PROCEDURE - EXAMINING GROUP 2875

Attorney's Docket No. 5308-701 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: John K. Roberts et al. Confirmation No.; 7677
Serial No.: 11/687,160 Group Art Unit: 2875
Filed: March 16, 2007 Examiner: Tso, Laura K.

For: APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS
FOR SOLID STATE LIGHTING DEVICES

October 26, 2009

Mail Stop AF
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

REQUEST FOR RECONSIDERATION
Sir:

Responsive to the Final Office Action dated August 27, 2009, Applicants respectfully
request reconsideration of the above-identified application for at least the reasons provided
herein.

If any extension of time for the accompanying response or submission is required,
Applicants request that this be considered a petition therefor. The Commissioncr is hereby
authorized to charge any additional fee, which may be required, or credit any refund, to our
Deposit Account No. 50-0220.

A listing of claims is provided for the Examiner's convenience beginning on page 2 of
this paper.

Remarks begin on page 6 of this paper.

CERTIFICATION OF TRANSMISSION
UNDER 37 CFR 1.8
] hereby certify that this correspondence ig being electronically transmitted to the
Patent and Trademark-Qffice on Octobey 24, 2009.

s )
N hde i Y

‘Michele . McMahan
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In re:; John K. Roberts et al.
Serial No. 11/687,160
Filed: 3/16/07

Page 2 of 8

In the Claims:

This listing of claims replaces all prior versions, and listings, of claims of this
application:

1. (Previously presented) A solid state lighting tile, comprising:

a substrate;

a solid state lighting element mounted on a surface of the substrate; and

a reflector sheet on the surface of the substrate, the reflector sheet configured to

conform to a shape of a protruding feature on the tile.

2. (Original) The tile of Claim 1, wherein the reflector sheet comprises a diffuse
reflector.
3. (Original) The tile of Claim 1, wherein the reflector sheet comprises a

polymer-based porous material.

4. (Original) The tile of Claim 1, wherein the reflector sheet comprises a

thickness of less than approximately 1.0 millimeter.

5. (Original) The tile of Claim 1, wherein the reflector sheet has a thickness of

less than approximately 0.50 millimeters.

6. (Original) The tile of Claim I, wherein the reflector sheet has a thickness of

less than approximately 0.25 millimeters.

7. (Original) The tile of Claim 1, further comprising a mechanical fastening

device configured to attach the reflector sheet to the surface of the substrate.

8. (Original) The tile of Claim 7, wherein the mechanical fastening device

comprises a mechanical expansion-activated fastener.
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9, (Original) The tile of Claim 7, wherein the mechanical fastening device

comprises mounting posts that are integral with the reflector sheet.

10. (Original) The tile of Claim 1, further comprising a chemical bonding

component configured to attach the reflector sheet to the surface of the substrate.

11. (Original) The tile of Claim 10, wherein the chemical bonding component

comprises glue and/or a pressure sensitive adhesive compound.
12. (Canceled)

13. (Original) The tilc of Claim 1, wherein the reflector sheet comprises an
aperture configured to be positioned proximate to the solid state lighting element, wherein the

reflector sheet does not contact the solid state lighting element.

14. (Previously presented) A solid state lighting tile, comprising:

a substrate;

a solid state lighting element mounted on a surface of the substrate; and

a reflector sheet on the surface of the substrate wherein the reflector sheet comprises
an aperture configured to be positioned proximate to the solid state lighting element,

wherein the reflector sheet does not contact the solid state lighting element, and

wherein a first reflector sheet comprises a first angularly deflected edge and a first
adjacent edge and a second reflector sheet comprises a second angularly deflected edge and a
second adjacent edge, wherein the first angularly deflected edge is configured to overlap the

second adjacent edge when the first reflector sheet is proximate to the second reflector sheet.

15. (Original) A solid state light bar comprising a plurality of tiles according to
Claim 1, wherein a single reflector sheet is configured to cover the plurality of tiles of the

solid state light bar.
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16. (Previously presented) A method of forming a solid state lighting device
comprising:

providing a substrate of a solid state lighting tile;

mounting a solid state lighting element on a surface of the substrate; and

positioning a rcflector sheet on the surface of the substrate, the reflector sheet

configured to conform to a shape of a protruding feature on the solid state lighting tile.

17. (Original) The method of Claim 16, wherein positioning the reflector sheet

comprises chemically bonding the reflector sheet to the surface of the substrate.

18. (Original) The method of Claim 16, wherein positioning the reflector sheet

comprises mechanically attaching the reflector sheet to the surface of the substrate.

19. (Original) The method of Claim 16, wherein the reflector sheet comprises an
aperture configured to be positioned over the solid state lighting element, wherein the

reflector sheet does not contact the solid state lighting element.

20. (Original) The method of Claim 16, wherein the reflector sheet is
thermoformable and configured to conform to a shape of a protruding feature on the surface

of the substrate.

21. (Previously presented) A method of forming a solid state lighting device
comprising:

providing a substrate of a solid state lighting tile;

mounting a solid state lighting element on a surface of the substrate;

positioning a reflector sheet on the surface of the substrate;

forming a plurality of mounting posts in the substrate; and

forming a plurality of alignment holes in the reflector sheet, wherein at least a portion
of the alignment holes are configured to receive at least a portion of the mounting posts when

the reflector sheet is attached to the surface of the substrate.

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 151 of 195



In re: John K. Roberts et al.
Serial No. 11/687,160
Filed: 3/16/07

Page 5 of 8

22. (Original) The method of Claim 16, wherein the reflector sheet comprises a

diffuse reflector.

23. (Original) The method of Claim 16, wherein the reflector sheet comprises: a
micro-porous polymer; and

an expansion zone configured to provide a designated area for expansion.

24, (Original) The method of Claim 16, further comprising:

providing a plurality of solid state lighting tiles;

mounting a plurality of solid state lighting elements on the plurality of solid state
lighting tiles; and

attaching the reflector sheet to the plurality of solid state lighting tiles.

25. (Previously presented) A method of forming a solid state lighting device
comprising:

providing a substrate of a solid state lighting tile;

mounting a solid state lighting element on a surface of the substrate;

positioning a reflector sheet on the surface of the substrate; and overlapping a top
surface of an angularly deflected edge of a first reflector sheet attached to a first tile with a
bottom surface of an adjacent edge of a second reflector sheet attached to a second tile when

the first tile is proximate to the second tile.
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REMARKS
Applicants appreciate the detailed examination evidenced by the Final Office Action
mailed August 27, 2009 (Office Action™"). Applicants especially appreciate the indication that
Claims 14, 21 and 25 are allowed and that Claims 9 and 23 would be allowable if rewritten in
independent form. Applicants respectfully request that the rejections of Claims 1-8, 10, 11, 13,
15-20, 22 and 24-25 be reconsidered for at least the following reasons.

Claims 1 and 16 are Patentable over Chen, Quderkirk and Liu

The Office Action states that Claims 1 and 16 are rejected under 35 U.S.C. §102 as
being anticipated by U.S. Patent No. 5,226,723 to Chen ("Chen"), U.S. Patent Publication
No. 2006/0131602 to Ouderkirk et al. ("Ouderkirk"), and U.S. Patent Publication No.
2006/0187660 to Liu ("Liu"). (Office Action, pages 2-3.) Applicants respectfully traverse
the rejections on the basis that Chen, Ouderkirk and Chen, alone or in combination, do not
disclose or suggest all of the recitations of Claims 1 and 16, as amended. For example, Claim
1, as amended, recites, in part "a reflector sheet on the surface of the substrate, the reflector
sheet configured to conform to a shape of a protruding feature on the tile."

Regarding each of the three references (Chen, Ouderkirk and Liu) the Office Action
states that the reflector sheet is configured to conform to a shape of a protruding featurc on
the tile by providing an aperture around the shape. (Office Action, pages 2-3.) In the
Response to Amendment section, the Office Action further states that "[c]Jonform is defined
as "to give the same shape, outline or contour to (Webster's Ninth Collegiate Dictionary,
1983). And the aperture of the prior art has the contour as the protruding feature." (Officc
Action, page 6.)

Applicants respectfully appreciate the definition of contour as provided in the Office
Action and submit that such definition is not inconsistent with Applicants’ previously
submitted arguments. In contrast with the application of the definition suggested by the
Office Action, however, Applicants respectfully submit that, "a same shape, outline or
contour" of a protruding feature would not be an aperture. For example, an aperture might be
provided to conform to a hole, which is substantially the opposite of a protruding feature. In

this regard, "a same shape, outline or contour” of a rotruding feature would include a
g p p

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 153 of 195



In re: John K. Roberts et al.
Serial No. 11/687,160
Filed: 3/16/07

Page 7 of 8

similarly protruding portion. By way of example, Figure 4 of the present application 1s

reproduced below for the Examiner's convenience.
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As illustrated above, the reflector sheet 24 is configured to conform to a shape of a
protruding feature (large wire interconnect (LWT) 18). Thus, in accordance with the
definition of conform provided in the Office Action, an aperture over the LWTI 18 would not
have the same shape, outline or contour as the LWI 18. For at least these rcasons, Applicants
respectfully submit that Chen, Ouderkirk and Liu, alone or in combination, do not disclose or
suggest "a reflector sheet on the surface of the substrate, the reflector shect configured to
conform to a shape of a protruding feature on the tile," as recited in Claim 1. Accordingly,
Claim 1 is patentable over Chen, Ouderkirk and Liu for at least these reasons. Additionally,
Claim 16 includes recitations similar to those discussed above regarding Claim 1 and is thus

patentable for at least the same reasons as Claim 1.

Dependent Claims are Patentable
Applicants respectfully submit that dependent Claims 2-8, 10, 11, 13, 15, 17-20, 22

and 24 are patentable at least per the patentability of the independent claims from which they
depend. However, Applicants do not believe that it is necessary to argue the allowability of
cach dependent claim individually. Applicants do not necessarily concur with the
interpretation of these claims, nor with the bases for rejection set forth in the Office Action.
Applicants therefore reserve the right to address the patentability of these claims individually

as necessary in the future.
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In re: John K. Roberts et al.
Serial No. 11/687,160
Filed: 3/16/07

Page 8 of 8

CONCILUSION
Accordingly, Applicants submit that the present application is in condition for
allowance and the same is earnestly solicited. Should the Examiner have any small matters
outstanding of resolution, she is encouraged to telephone the undersigned at 919-854-1400
for expeditious handling.

Respectfully submitted,

SN

Timothy J. Wall
Registration No.: 50,743

USPTO Customer No. 65106

Myers Bigel Sibley & Sajovec

Post Office Box 37428

Raleigh, North Carolina 27627

Telephone: 919/854-1400

Facsimile: 919/854-1401
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Electronic Acknowledgement Receipt

EFSID: 6330428
Application Number: 11687160
International Application Number:
Confirmation Number: 7677

Title of Invention:

Lighting Devices

Apparatus and Methods for Conformable Diffuse Reflectors for Solid State

First Named Inventor/Applicant Name:

John K. Roberts

Customer Number:

65106

Filer:

Timothy Jennings Wall/Michele McMahan

Filer Authorized By:

Timothy Jennings Wall

Attorney Docket Number: 5308-701
Receipt Date: 26-0CT-2009
Filing Date: 16-MAR-2007
Time Stamp: 15:28:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
500006
1 5308_701_Amendment.pdf yes 8

aeb13
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Multipart Description/PDF files in .zip description
Document Description Start End

Amendment After Final 1 1

Claims 2 5

Applicant Arguments/Remarks Made in an Amendment 6 8

Warnings:
Information:
Total Files Size (in bytes); 500006

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 11/687,160 03/16/2007 | [ 7o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
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35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
- 10/26/2009 | prrer PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
E AMENDMENT PAID FOR
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E '2;’2‘;2”1‘??6?}1)) x5 Minus | =5 =0 X$ = OR | x $220= 0
<§E l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
— AMENDMENT PAID FOR
Z | 1o erem . Minus | * = xs = oR [ xs =
2 e, |- Minus | - - xs = oR [xs =
E D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

Legal Instrument Examiner:
/ITERRANCE LAWRENCE//

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to

process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,

preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

65106 7590 11/20/2009 | EXAMINER |
MYERS BIGEL SIBLEY & SAJOVEC, P.A. TSO, LAURA K
P.O. BOX 37428 | ART UNIT PAPER NUMBER |

RALEIGH, NC 27627 2875

DATE MAILED: 11/20/2009

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/687,160 03/16/2007 John K. Roberts 5308-701 7677
TITLE OF INVENTION: APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS FOR SOLID STATE LIGHTING DEVICES

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $300 $0 $1810 02/22/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

é)roprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

65106 7590 11/20/2009
Certificate of Mailing or Transmission
MYERS BIGEL SIBLEY & SAJOVEC, P.A. I hereby certify that this Fee(s) Transmittal is being deposited with the United
P.O. BOX 37428 States Postal Service with sufficient postage for first class mail in an envelope
S addressed to the Mail Stop ISSUE FEE address above, or being facsimile
RALEIGH, NC 27627 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/687,160 03/16/2007 John K. Roberts 5308-701 7677
TITLE OF INVENTION: APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS FOR SOLID STATE LIGHTING DEVICES
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 02/22/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
TSO, LAURAK 2875 362-247000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) the name of a single firm (having as a member a
[ "Eee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
11/687,160 03/16/2007 John K. Roberts 5308-701 7677
65106 7590 11/20/2009 | EXAMINER |
MYERS BIGEL SIBLEY & SAJOVEC, P.A. TSO, LAURA K
P.O. BOX 37428 | ART UNIT PAPER NUMBER |

RALEIGH, NC 27627 2875

DATE MAILED: 11/20/2009

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 321 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 321 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101  or
(571)-272-4200.
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Application No. Applicant(s)

) . 11/687,160 ROBERTS ET AL.
Notice of Allowability Examiner Art Unit
Laura Tso 2875

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to the correspondence of 10/26/09.

2. X The allowed claim(s) is/are 1-11 and 13-25.

3. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[d Al b)[J Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ____ .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. ] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [1 Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date
4. [ Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [] Other .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20091118
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Application/Control Number: 11/687,160 Page 2
Art Unit: 2875

REASONS FOR ALLOWANCE
The following is an examiner’s statement of reasons for allowance:
Prior art fails to show or suggest the claimed solid state lighting tile for the

reasons discussed in the “Remarks” section of the correspondence of 10/26/09.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Laura Tso whose telephone number is 571-272-2385.
The examiner can normally be reached on M-F 6:30-3:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sandra O'Shea can be reached on 571-272-2378. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 11/687,160 Page 3
Art Unit: 2875

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Laura Tso/

Primary Examiner
Art Unit 2875
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11687160 ROBERTS ET AL.
H“”H m ‘ Examiner Art Unit
Laura Tso 2875
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
362 247 Fl2]1]v 33/00()
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
362 800 219 296.01
X Claims renumbered in the same order as presented by applicant O CPA O T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 16 17

2 2 17 18

3 3 18 19

4 4 19 20

5 5 20 21

6 6 21 22

7 7 22 23

8 8 23 24

9 9 24 25

10 10

11 11

12

12 13

13 14

14 15

15 16
NONE

Total Claims Allowed:
24

(Assistant Examiner) (Date)
/Laura Tso/
Primary Examiner.Art Unit 2875 11/2009 0O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20091118
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 11687160 ROBERTS ET AL.
Examiner Art Unit
Laura Tso 2875
SEARCHED
Class Subclass Date Examiner
362 616, 800,219,238,241,247,296 3/2009 tso
search 8/2009 tso
update
search 11/2009 tso
update
SEARCH NOTES
Search Notes Date Examiner
search history 3/2009 tso
interference search 11/2009 tso
INTERFERENCE SEARCH
Class Subclass Date Examiner
362 800,219,247,296.01 11/2009 tso

U.S. Patent and Trademark Office

Petitioner Hisense USA T€drpuratién®
Exhibit 1002 - Page 166 of 195




Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 11687160 ROBERTS ET AL.
LTI "
Laura Tso 2875
4 Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference (@) Objected
XI Claims renumbered in the same order as presented by applicant O cpPA O T.D. O R.1.47
CLAIM DATE
Final Original  [03/01/2009|08/01/200911/01/2009

1 1 v v =

2 2 v v =

3 3 v v =

4 4 v v =

5 5 v v =

6 6 v v =

7 7 v v =

8 8 v v =

9 9 v o] =

10 10 v v =

11 11 v v =

12 v

12 13 v v =

13 14 o = =

14 15 v v =

15 16 v v =

16 17 v v =

17 18 v v =

18 19 v v =

19 20 v v =

20 21 o = =

21 22 v v =

22 23 v o =

23 24 v v =

24 25 o = =

U.S. Patent and Trademark Office

Part of Paper No. : 20091118
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Receipt date: 10/26/2009
OK TO ENTER: AT/

RESPONSE UNDER 37 C.F.R. 1.116 - EXPEDITED
PROCEDURE - EXAMINING GROUP 2875

Attorney's Docket No. 5308-701 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: John K. Roberts et al. Confirmation No.; 7677
Serial No.: 11/687,160 Group Art Unit: 2875
Filed: March 16, 2007 Examiner: Tso, Laura K.

For: APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS
FOR SOLID STATE LIGHTING DEVICES

October 26, 2009

Mail Stop AF
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

REQUEST FOR RECONSIDERATION
Sir:

Responsive to the Final Office Action dated August 27, 2009, Applicants respectfully
request reconsideration of the above-identified application for at least the reasons provided
herein.
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In re:; John K. Roberts et al.
Serial No. 11/687,160
Filed: 3/16/07

Page 2 of 8

OKTO ENTER: LT/
In the Claims:
This listing of claims replaces all prior versions, and listings, of claims of this
application:
1. (Previously presented) A solid state lighting tile, comprising:
a substrate;
a solid state lighting element mounted on a surface of the substrate; and
a reflector sheet on the surface of the substrate, the reflector sheet configured to

conform to a shape of a protruding feature on the tile.

2. (Original) The tile of Claim 1, wherein the reflector sheet comprises a diffuse
reflector.
3. (Original) The tile of Claim 1, wherein the reflector sheet comprises a

polymer-based porous material.

4. (Original) The tile of Claim 1, wherein the reflector sheet comprises a

thickness of less than approximately 1.0 millimeter.

5. (Original) The tile of Claim 1, wherein the reflector sheet has a thickness of

less than approximately 0.50 millimeters.

6. (Original) The tile of Claim I, wherein the reflector sheet has a thickness of

less than approximately 0.25 millimeters.

7. (Original) The tile of Claim 1, further comprising a mechanical fastening

device configured to attach the reflector sheet to the surface of the substrate.

8. (Original) The tile of Claim 7, wherein the mechanical fastening device

comprises a mechanical expansion-activated fastener.
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9, (Original) The tile of Claim 7, wherein the mechanical fastening device

comprises mounting posts that are integral with the reflector sheet.

10. (Original) The tile of Claim 1, further comprising a chemical bonding

component configured to attach the reflector sheet to the surface of the substrate.

11. (Original) The tile of Claim 10, wherein the chemical bonding component

comprises glue and/or a pressure sensitive adhesive compound.
12. (Canceled)

13. (Original) The tilc of Claim 1, wherein the reflector sheet comprises an
aperture configured to be positioned proximate to the solid state lighting element, wherein the

reflector sheet does not contact the solid state lighting element.

14. (Previously presented) A solid state lighting tile, comprising:

a substrate;

a solid state lighting element mounted on a surface of the substrate; and

a reflector sheet on the surface of the substrate wherein the reflector sheet comprises
an aperture configured to be positioned proximate to the solid state lighting element,

wherein the reflector sheet does not contact the solid state lighting element, and

wherein a first reflector sheet comprises a first angularly deflected edge and a first
adjacent edge and a second reflector sheet comprises a second angularly deflected edge and a
second adjacent edge, wherein the first angularly deflected edge is configured to overlap the

second adjacent edge when the first reflector sheet is proximate to the second reflector sheet.

15. (Original) A solid state light bar comprising a plurality of tiles according to
Claim 1, wherein a single reflector sheet is configured to cover the plurality of tiles of the

solid state light bar.
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16. (Previously presented) A method of forming a solid state lighting device
comprising:

providing a substrate of a solid state lighting tile;

mounting a solid state lighting element on a surface of the substrate; and

positioning a rcflector sheet on the surface of the substrate, the reflector sheet

configured to conform to a shape of a protruding feature on the solid state lighting tile.

17. (Original) The method of Claim 16, wherein positioning the reflector sheet

comprises chemically bonding the reflector sheet to the surface of the substrate.

18. (Original) The method of Claim 16, wherein positioning the reflector sheet

comprises mechanically attaching the reflector sheet to the surface of the substrate.

19. (Original) The method of Claim 16, wherein the reflector sheet comprises an
aperture configured to be positioned over the solid state lighting element, wherein the

reflector sheet does not contact the solid state lighting element.

20. (Original) The method of Claim 16, wherein the reflector sheet is
thermoformable and configured to conform to a shape of a protruding feature on the surface

of the substrate.

21. (Previously presented) A method of forming a solid state lighting device
comprising:

providing a substrate of a solid state lighting tile;

mounting a solid state lighting element on a surface of the substrate;

positioning a reflector sheet on the surface of the substrate;

forming a plurality of mounting posts in the substrate; and

forming a plurality of alignment holes in the reflector sheet, wherein at least a portion
of the alignment holes are configured to receive at least a portion of the mounting posts when

the reflector sheet is attached to the surface of the substrate.
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22. (Original) The method of Claim 16, wherein the reflector sheet comprises a

diffuse reflector.

23. (Original) The method of Claim 16, wherein the reflector sheet comprises: a
micro-porous polymer; and

an expansion zone configured to provide a designated area for expansion.

24, (Original) The method of Claim 16, further comprising:

providing a plurality of solid state lighting tiles;

mounting a plurality of solid state lighting elements on the plurality of solid state
lighting tiles; and

attaching the reflector sheet to the plurality of solid state lighting tiles.

25. (Previously presented) A method of forming a solid state lighting device
comprising:

providing a substrate of a solid state lighting tile;

mounting a solid state lighting element on a surface of the substrate;

positioning a reflector sheet on the surface of the substrate; and overlapping a top
surface of an angularly deflected edge of a first reflector sheet attached to a first tile with a
bottom surface of an adjacent edge of a second reflector sheet attached to a second tile when

the first tile is proximate to the second tile.
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STATEMENT UNDER 37 CFR 3.73(c)

Cree, Inc.

Application No./Patent No.: 11/687,160 Filed/Issue Date: 03/16/2007
Titled: APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS FOR SOLID STATE LIGHTING DEVICES

Applicant/Patent Owner:

Cree, Inc. a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 019105 , Frame 0935 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. ]
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STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Timothy J. Wall/ 2/20/2017

Signature Date

Timothy J. Wall 50,743

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

5308_000701_373_Statement_|

439202

and_POA.pdf yes 3

06ca967181e1e816163251268f66ce9ac30d
5fo9

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 183 of 195




Multipart Description/PDF files in .zip description
Document Description Start End
Power of Attorney 3 3
Assignee showing of ownership per 37 CFR 3.73 1 2
Warnings:
Information:
Total Files Size (in bytes): 439202

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/687,160 03/16/2007 John K. Roberts 5308-701
CONFIRMATION NO. 7677
146366 POA ACCEPTANCE LETTER

PO BOX 30789
RALEIGH, NC 27622-0789

Sage Patent Group/Cree
RN AR

Date Mailed: 02/24/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/20/2017.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

Iyteferra/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/687,160 03/16/2007 John K. Roberts 5308-701
CONFIRMATION NO. 7677
65106 POWER OF ATTORNEY NOTICE
MYERS BIGEL, P.A.

P.O. BOX 37428

P.OBOX 37428 LR R

0000008

Date Mailed: 02/24/2017

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/20/2017.
* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33)

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

Iyteferra/

page 1 of 1
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Doc Code: PA..

e PTO/AIA/B2B (07-13)
Document Description: Power of Attorney Approved for us through 03/31/2021, OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respend to a collection of Information unless [t displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

.

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below. :

o

Application Number ' Filing Date

(Note: The boxes abave may be left blank if information is provided-on form PTOI/AIA/B2A.)

I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agenf(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 158862

L__I [ hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to fransact '
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached fransmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

I:] The address associated with Customer Number:
OR

I:I Firm or
Individual Name
Address

City [ State | . [zp |
Country
Telephone | Email |

1 am the Applicant (if the Applicant is a juristic entity, list the Applicant name In the box):

IDEAL INDUSTRIES LIGHTING LLC

D Inventor or Joint Inventor (title not required below)
I:l Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person.to Whom the Inventor is Under an Obligation to Assign (provide signer's tifle if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or Is concurrently being filed with this document) {provide signer’s titie if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied pelow) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature /A % | Date (Optional) | september 19, 2019
Name Cralg K. Afwater :

Title Senior Vice President and General Manager

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 87 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Total of 1 forms are submitted.

=
This collection of Information Is required by 37 CFR 1.131, 1.32, and 1,33, The information Is required to obtaln or retain a benefit by the public which is to flle (and by the
USPTO to process) an application, Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection Is estimated to take 3 minutes to complete,
Including gathering, preparing, and submitting the completed application form 1o the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complets this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark Office, U.S.
Department of Commarce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 37940152
Application Number: 11687160
International Application Number:
Confirmation Number: 7677

Title of Invention:

APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS FOR

SOLID STATE LIGHTING DEVICES

First Named Inventor/Applicant Name:

John K. Roberts

Customer Number:

146366

Filer:

Dennis J. Williamson/Meredith DeRosa

Filer Authorized By:

Dennis J. Williamson

Attorney Docket Number: 4308-701
Receipt Date: 05-DEC-2019
Filing Date: 16-MAR-2007

Time Stamp: 14:05:49

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
160470
1 1535-701.pdf yes 3

f2e0f5270538d4b019692ad2e014dadb64el
1fa7d
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Multipart Description/PDF files in .zip description
Document Description Start End
Assignee showing of ownership per 37 CFR 3.73 1 2
Power of Attorney 3 3
Warnings:
Information:
Total Files Size (in bytes): 160470

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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15365-7101

PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Ideal Industries Lighting LLC

Application No./Patent No.: 11/687160 Filed/Issue Date: 93-16-2007
Titled: APPARATUS AND METHODS FOR CONFORMABLE DIFFUSE REFLECTORS FOR SOLID STATE LIGHTING DEVICES

Applicant/Patent Owner:

Ideal Industries Lighting LL.C .a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose gne of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

l_l The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

l:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the ownei(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. l:l The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: John K. Roberts, Chenhua You, Paul E. Sims 1. Cree, Inc.

The document was recorded in the United States Patent and Trademark Office at

Reel 019105 , Frame 0935 , or for which a copy thereof is attached.
2. From: Cree, Inc. To: ldeal Industries Lighting LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 049902 , Frame 0679 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent lo the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

[] As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i-e., a true copy of the original assignment document(s})) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undergigned (wifose title is supplied below) is authorized to act on behalf of the assignee.

)./_‘/5‘ /20 14

Signaturé”V ﬂ — Date
Dennis J. Williamson 32,338
Printed or Typed Name ' Title or Registration Number

[Page 2 of 2]
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/687,160 03/16/2007 John K. Roberts 4308-701
CONFIRMATION NO. 7677
146366 POWER OF ATTORNEY NOTICE

Sage Patent Group/Cree
ORI

PO BOX 30789
3199792

RALEIGH, NC 27622-0789
Date Mailed: 12/09/2019

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12/05/2019.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ngfissha/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/687,160 03/16/2007 John K. Roberts 4308-701
CONFIRMATION NO. 7677
158862 POA ACCEPTANCE LETTER

MYERS BIGEL, P.A.
P.0. BOX 57428 T

RALEIGH, NC 27627
Date Mailed: 12/09/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12/05/2019.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ngfissha/

page 1 of 1
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Case 1:122-0v-02774-TCB Document 3 Filed Q71522 Page loté

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE

) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Northern District of Georgia on the following
(] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

1:22-cv-02774-TCB 7/14/2022 for the Northern District of Georgia
PLAINTIFF DEFENDANT

Hisense USA Corporation Brightplus Ventures LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attachment A

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment ] Answer ] Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

KEVIN P. WEIMER s/ A. Edwards 7/15/2022

Copy 1—Upon initiation of action, mail this copy to Director ~Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Petitioner Hisense USA Corporation
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Case 1:122-0v-02774-TCB Document 3 Filed Q7122 Page 2ot 2

Attachment A to Form AQO 120

Patent No. Date of Patent Holder of Patent

7,690,812 4/6/2010 Brightplus Ventures LLC
7,872,705 1/18/2011 Brightplus Ventures LLC
8,177,382 5/15/2012 Brightplus Ventures LLC
8,294,075 10/23/2012 Brightplus Ventures LLC
8,330,710 12/11/2012 Brightplus Ventures LLC
8,941,331 1/27/2015 Brightplus Ventures LLC
9,605,835 5/28/2017 Brightplus Ventures LLC
RE42,598 8/9/2011 Brightplus Ventures LLC
RE45,796 11/10/2015 Brightplus Ventures LLC
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