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Attorney Docket No. 5308-703CT

SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE
LIGHTING PANEL

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Application No.
11/745,713, tiled May 8, 2007, the disclosure of which is hereby incorporated herein

by reference as if set forth in their entirety.

FIELD OF THE INVENTION
[0002] The present invention relates to solid state lighting, and more

particularly, controlling a solid state lighting panel.

BACKGROUND

[0003] Solid state lighting arrays are used for a number of lighting
applications. For example, solid state lighting panels including arrays of solid state
lamps have been used as direct illumination sources, for example, in architectural
and/or accent lighting. A solid state lamp may include, for example, a packaged
light emitting device including one or more light emitting diodes (LEDs).
Inorganic LEDs typically include semiconductor layers forming p-n junctions.
Organic LEDs (OLEDs), which include organic light emission layers, are another
type of solid state light emitting device. Typically, a solid state light emitting
device generates light through the recombination of electronic carriers, i.e. electrons
and holes, in a light emitting layer or region. |

[0004] Solid state lighting panels are commonly used as backlights for small
LCD 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 arrays for backlights of larger displays, such as LCD television displays.

[0005] For smaller LCD screens, backlight assemblies typically employ
white LED lamps that include a blue-emitting LED coated with a wavelength
conversion phosphor that converts some of the blue light emitted by the LED into
yellow light. The resulting light, which is a combination of blue light and yellow
light, may appear white to an observer. However, while light generated by such an

arrangement may appear white, objects illuminated by such light may not appear to
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have a natural coloring, because of the limited spectrum of the light. For examplec,
because the light may have little energy in the red portion of the visible spectrum,
red colors in an object may not be illuminated well by such light. As a result, the
object may appear to have an unnatural coloring when viewed under such a light
source.

[0006] The color rendering index of a light source is an objective measure of
the ability of the light generated by the source to accurately illuminate a broad
range of colors. The color rendering index ranges from essentially zero for
monochromatic sources to nearly 100 for incandescent sources. Light generated
from a phosphor-based solid state light source may have a relatively low color
rendering index.

[0007] For large-scale backlight and illumination applications, it is often
desirable to provide a lighting 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 lighting sources may
typically include an array of solid state lamps including red, green and blue light
emitting devices. When red, green and blue light emitting devices are energized
simultaneously, the resulting combined light may appear white, or nearly white,
depending on the relative intensities of the red, green and blue sources. There are
many different hues of light that may be considered "white." T'or example, some
"white" light, such as light generated by sodium vapor lamps, may appear more
yellowish, while other "white" light, such as light generated by some fluorescent
lamps, may appear more bluish in color.

[0008] Solid state lamps, such as LED's, are current-controlled devices in the
sensc that the intensity of the light emitted from an LED is related to the amount of
current driven through the LED. One common method for controlling the current
driven through the solid state lamps to achieve desired intensity and color mixing is
a Pulse Width Modulation (PWM) scheme. PWM schemes pulse the solid state
lamps alternately to a full current "ON" state followed by a zcro current "OFF"
state. However, firing all of the solid state lamps simultaneously may result in
undesirable electrical power system performance due, for example, to power factor
spikes and/or electromagnetic interference due to the associated current rush.

Sequentially firing the strings independently and/or in combinations without regard
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to relative string location within the display, however, can producc undesirable
display characteristics.
, SUMMARY

[0009] In some embodiments, the control system may include firing logic
that may determine a firing order of the multiple strings. In some embodiments, the
control system may be configured to drive the multiple strings or portions thereof in
a spatially non-adjacent, non-sequential or spatially random firing order. In some
embodiments, the control system may be configured to drive the multiple strings or
portions thereof at different times and/or phases for at least some of the multiple
strings or portions thereof. In some embodiments, the control system is configured
to drive the multiple strings and/or portions thereof at least partially based on the
spatial relationship between the multiple strings or portions thereof and at different
phases for at least some of the multiple strings or portions thereof. In some
embodiments, the firing logic may include rule-based logic that may operate to
generate a non-spatially-sequential firing order. In some embodiments, the rule-
based logic may include a rule that a second string fired after a first string is non-
adjacent the first string. In some embodiments, the rule-based logic may further
include a rule that a first string is fired simultaneously with a second string and the
first string is non-adjacent the second string.

[0010] A lighting panel system includes multiple strings of solid state
lighting devices arranged linearly across the panel in a first direction and positioned
at intervals in a second direction that is substantially orthogonal to the first
direction. The system also includes a current supply circuit that can selectively
supply multiple on-state drive currents to the multiple strings in response to control
signals. The system further includes a control system that can selectively provide
control signals to the current supply circuit to selectively drive the multiple strings.
'The control system can include firing logic that can determine a firing order of the
multiple strings. '

[0011] Tn other embodiments, the firing logic can include rule-based logic
that can operate to generate a non-spatially-sequential firing order. The rule-based
logic can include a rule that a second string fired after a first string is non-adjacent
the first string. The rule-based logic can also include a rule that a first string is fired
simultaneously with a second string and the first string is non-adjacent the second

string.
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[0012] In further embodiments, the lighting panel can include multiple bars
that extend across the panel in the first direction and are positioned adjacent one
another in a substantially parallel arrangement, such that the bars each include some
of the multiple strings. In some embodiments, the firing order can cause a first
firing, a second firing and a third firing, which each can supply current in a string in
cach of the first bar, the second bar, and the third bar, where the second bar is below
the first bar and the third bar is above the second bar. In other embodiments, first
and second portions of the strings can include solid state lighting devices that emit
light in a first dominant wavelength and a second dominant wavelength,
respectively, where each of the bars includes at least one string of the first portion
and at least one string of the second portion and the strings in the first portion are
fired in the firing order and then the strings in the second portion are fired in the
firing order. In yet other embodiments, at least one string of the first portion can be
fired simultaneously with at least one string from the second portion.

[0013] Other embodiments can include a first portion of strings in a first bar
and a second portion of strings in a second bar where the first and second portions
are fired sequentially in the firing order and the firing order determines the location
of the second bar in response to the location of the first bar.

[0014] In further embodiments, a first portion of the strings includes solid
state lighting devices that emit light in a first dominant wavelength and a second
portion of strings includes solid state lighting devices that emit light in a second
dominant wavelength, where the first portion is fired in the firing order and then the
second portion is fired in the firing order.

[0015] In yet further embodiments, the firing logic can be random logic that
can operate to generate the firing order.

[0016] In other embodiments, a means for generating a feedback signal is
included to provide display performance information to the control system.

[0017] Some embodiments can include methods of controlling a solid state
lighting panel having multiple strings of solid state lighting devices configured to
extend from a first edge of the panel to a second edge of the panel in substantially
adjacent positions relative to one another. Such methods can include supplying
pulsed drive currents to the strings in a non-spatially-sequential firing order.

[0018] In some embodiments, the firing order can be determined to supply
current to a first string and second string, where the second string can be defined

“ .
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based on the location of the first string. In some embodiments, the second string
can be defined by selecting a string that is non-adjacent the first string and/or
selecting a string that is located a minimum quantity of strings from the first string.
In other embodiments, a third string that is fired after the second string can be
defined based on the locations of the first and second strings. In some other
embodiments, the second string can be defined by selecting a string on a first side
of the first string and the third string can be defined by selecting a string on a
second side of the second string.

[0019] In further embodiments, multiple portions of the strings can be
grouped on multiple bars that can extend across the panel from the first edge to the
second edge and that are positioned adjacent one another in a substantially parallel
arrangement. In yet further embodiments, the portion of strings in the same bar can
be supplied current simultaneously. In other embodiments, a random number can
be generated, a value can be assigned to each bar and current can be supplied to the
portion of strings on a bar based on the random number.

[0020] In yet other embodiments, a first portion of strings that includes solid
state lighting devices configured to emit light in a first dominant wavelength can be
supplied current according to the firing order and then a second portion of strings
that includes solid state lighting devices configured to emit light in a second
dominant wavelength can be supplied current according to the firing order.

[0021] In further embodiments, defining the second string and/or third string
can be based on a dominant wavelength emitted by the solid state lighting devices
in the first string.

[0022] In yet further embodiments, a first string having solid state lighting
devices configured to emit light in a first dominant wavelength and a second string
having solid state lighting devices configured to emit light in a second dominant
wavelength can be simultancously supplied current.

[0023] Other embodiments can include determining the firing order that
supplies current to a first string and a second string and defining the second string
based on a dominant wavelength of the first string and a relative position of the first
string.

[0024] Yet other embodiments can include defining the firing order using
numerical techniques. Using a numerical technique in some embodiments can
include generating a random number, assigning a value to each of the strings and

.
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supplying current to one of the strings based on the value of thc random number. In
some other embodiments, using a numerical technique can include performing a
non-linear calculation.

[0025] In further embodiments, the firing order can include using a
deterministic order based on at least one rule.

[0026] A lighting panel system that includes multiple strings of solid state
lighting devices that are arranged to extend across the panel in a first direction and
are positioned adjacent one another in a second direction and that are supplied
current by multiple current drivers can also include a controller that provides
control signals to the current drivers and a sequence generator that generates a
firing sequence for firing the multiple strings.

[0027] In some embodiments, the sequence generator can include a
deterministic algorithm that determines a location of a subsequently fired string
from the location of a previously fired string.

[0028] In other embodiments, the sequence generator can include an
algorithm that generates a firing sequence to fire a first string having solid state
lighting devices that emit light in a first dominant wavelength and a second string
having solid state lighting devices that emit light in a second dominant wavelength,
where the second string is fired after the first string.

[0029] In yet other embodiments, the sequence generator can include an
algorithm that generates a sequence to simultaneously fire a first string having solid
state lighting devices that emit light in a first dominant wavelength and a second
string having solid state lighting devices that emit light in a second dominant
wavelength.

[0030] In further embodiments, the sequence generator can generate a
random sequence of firing.

[0031] Yect further embodiments can include bars that include portions of the
strings and extend across the panel in the first direction and are positioned adjacent
one another in the second direction. Some embodiments can include a firing
sequence that is configured to simultaneously fire a first portion of the strings and
then a second portion of the strings where the first portion is located on a first bar
and the second portion is located on a second bar. Other embodiments can include
a firing sequence that simultaneously fires a first string on a first bar and a second

string on a second bar. In some embodiments the first string can include solid state
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lighting devices that emit light in a first dominant wavelength and the second string
can include solid state lighting devices that emit light in a sccond dominant
wavelength.

[0032] Yet other embodiments can include a first portion of strings that
include solid state lighting devices that emit light in a first dominant wavelength
and a second portion of the strings that include solid state lighting devices that emit
~ light in a second dominant wavelength where each of the bars includes at least one
string of the first portion of strings and at least one string from the second portion of
strings. In further cmbodiments, the firing sequence can be operative to cause the
first portion of strings to fire in a first scquence and then to cause the second portion

of strings to fire in the first sequence.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] 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.

[0034] Figure 1 is a block diagram illustrating an overview of systems and
methods for controlling a solid state lighting panel in accordance with some
embodiments of the invention.

[0035] Figure 2 is a block diagram illustrating a front view of a solid state
lighting panel according to some embodiments of the invention.

[0036] Figure 3 is a block diagram illustrating a front view of a solid statc
lighting panel having lighting bars according to some embodiments of the
invention.

[0037] Figure 4 is a block diagram illustrating a front view of a lighting bar
as illustrated in Figure 3 according to some embodiments of the invention.

[0038] Figure 5 is a block diagram illustrating a lighting tile according to
some embodiments of the invention.

[0039] Figure 6 is a block diagram illustrating a light emitter cluster
according to some embodiments of the invention.

[0040] Figure 7 is a schematic diagram of a lighting tile illustrated in Figure

5 according to some embodiments of the invention.
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[0041] Figure 8 is a block diagram illustrating systems and methods for
controlling a solid state lighting panel in accordance with some embodiments of the
invention,

[0042] Figure 9 is a block diagram illustrating systems and methods for
controlling a solid state lighting panel in accordance with other embodiments of the
invention.

[0043] Tigure 10 is a block diagram illustrating systems and methods for
controlling a solid state lighting panel using a multiple phase power supply in
accordance with some embodiments of the invention.

[0044] Figures 11A and 11B illustrate a timing diagram and a corresponding
graph of a dynamic power load, respectively, for systems and methods of using a
single phase power supply for controlling a solid state lighting panel in accordance
with some embodiments of the invention.

[0045] TFigures 12A and 12B illustrate a timing diagram and a corresponding
graph of a dynamic power load, respectively, for systems and methods of using a
multiple phase power supply for controlling a solid state lighting panel in
accordance with some embodiments of the invention.

[0046] Figures 13A and 13B illustrate a timing diagram and a corresponding
graph of a dynamic power load, respectively, for systems and methods of using a
multiple phase power supply for controlling a solid state lighting panel in
accordance with some embodiments of the invention.

[0047] Figure 14 is a block diagram illustrating systems and methods for
controlling a solid state lighting panel synchronized with an LCD display in
accordance with other embodiments of the invention.

[0048] Figure 15 is a flow diagram illustrating operations for controlling a
solid state lighting panel synchronized with an LCD display in accordance with
other embodiments of the invention.

[0049] Figure 16 is a flow diagram illustrating operations for controlling a
solid state lighting panel according to some embodiments of the invention.

[0050] Figure 17 is a flow diagram illustrating operations for controlling a
solid state lighting panel according to other embodiments of the invention.

[0051] TFigure 18 is a flow diagram illustrating operations for controlling a

solid state lighting panel according to further embodiments of the invention.
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[0052] Figure 19 is a flow diagram illustrating operations for controlling a
solid state lighting panel according to yet further embodiments of the invention.
[0053] Figure 20 is a table illustrating an exemplary string firing sequence

according to some embodiments of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0054] Embodiments of the present invention now will be described more
fully hereinafter with reference to the accompanying drawings, in which
embodiments of the invention arc shown. This invention may, however, be
embodied in many different forms and should not be construed as limited to the
embodimeﬁts 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.

[0055] 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.
Fof 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.

[0056] 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 element, it can be directly connected or
coupled to the other element or intervening clements 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. 1t will also be
understood that when a first element, operation, signal, and/or value is referred to as

"responsive to" another element, condition, signal and/or value, the first element,
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condition, signal, and/or value can exist and/or operate completely responsive to or
partially responsive to the other element, condition, signal, and/or value.

[0057] 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 1o 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.

[0058] 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 hercin.

[0059] 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 bc 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 (DSP), field programmable gate array (FPGA), a state
machine, programmable 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.

[0060] These computer program instructions may also be stored in a

computer readable memory that can direct a computer or other programmable data
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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.

[0061] 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 providé 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 blocks 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.

[0062] Some embodiments of the invention may arise from the recognition
that where emitter strings in a panel are fired in a spatially sequential order, a
noticeable "sweep" or "waterfall” across the display may rcsult. This effect can be
more exaggerated at a beat frequency that is related to the difference between the
refresh frequency of the panel and the pulse-width-modulation (PWM) frequency of
a pulse-width modulation signal used to adjust the brightness of the display.
Accordingly, some embodiments establish a non-spatially sequential firing order to
avoid or reduce the formation of a "sweep" across the panel. A lighting panel
system can utilize a control system that selectively provides control signals to
selectively drive the strings in the panel. Some embodiments can use firing logic to
determine a firing order in a deterministic manner. Other embodiments can include
a sequence generator that gencrates a firing sequence. Some embodiments can
include a polyphase power supply configured to provide power to emitter strings in
a temporally distributed manner. Some embodiments include receiving a
synchronizing signal from a display controller. Moreover, in some embodiments,

the subsequent firing of a string can be determined by the location and/or dominant
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wavelength of a previously fired string. In this manner, a noticeable "sweep" effcet
can be reduced.

[0063] Reference is now made to Figure 1, which is a block diagram
illustrating a high level view of systems and methods for controlling a solid state
lighting panel in accordance with some embodiments of the invention. A solid state
lighting panel 102 can be driven by a current driver 104 that is configured to
provide current to light cmitting devices in the lighting panel 102. Control of the
display can be achieved by controlling the current provided by the current driver
104, which is responsive to control signals generated by a controller 106. The
controller 106, in conjunction with a color management unit 108, can perform the
processing tasks necessary to generate the control signals for the current driver 104.
The color management unit 108 and/or the controller 106 can use, for example,
performance data from display performance feedback sensors 110 and user input
112 to achieve the desired display performance.

[0064] Reference is now made to Figure 2, which is a block diagram
illustrating a front view of a solid state lighting panel 200 according to some
embodiments of the invention. The lighting panel 200 includes multiple strings 204
of solid state lighting devices 206. Although discussed in the context of strings
204, embodiments of the systems and methods herein may include firing modules
and/or groups of modules of solid state lighting devices 206 that are not arranged as
strings. In some embodiments, a string 204 may be defined by the electrical and/or
the spatial relationship between the solid state lighting devices 206 therein. The
strings 204 can be generally arranged to extend across the panel 200 in a first
direction 214 from a first edge 210 to a second edge 212. The strings 204 can be
positioned at intervals along a second direction 216. In some embodiments the
strings 204 can be positioned substantially parallel to one another. In some other
embodiments the first direction 214 can be substantially orthogonal to the second
direction 216. The strings 204 can include electrical connection components 208
for providing electrical connectivity to an electrical power source. In some
embodiments, the solid state lighting devices 206 are connected in an electrical
series configuration to form each string 204. The electrical series configuration
permits the solid state lighting devices in any string to be controlled together
through electrical current regulation. Although not shown, some embodiments can
include strings 204, or portions thereof, having solid state lighting devices 206 that

En Wy Aoeab
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are connected in an electrically parallel configuration where the string 204 can be
controlled through, for example, voltage regulation.

[0065] Reference is now made to Figure 3, which is a block diagram
illustrating a front view of a solid state lighting panel 300 having bars 302
according to some embodiments of the invention. In some embodiments, the bars
302 can extend across the panel 300 in a first direction 314 and be positioned
adjacent one another in a second direction 316. Each bar 302 can include one or
more strings 304 of solid state lighting devices 306 that can be, for example,
connected in series. The strings 304 can include clectrical connection components
308 for providing electrical connectivity to an electrical power sourcc. The
electrical power source can be current and/or voltage regulated, depending on the
configuration of the strings. A solid state lighting panel of some embodiments can
include bars 302 that are vertically oriented and/or arranged in a variety of row and
column configurations. Moreover, bars can be configured in a combination of
different sizes and/or shapes within the same panel 300.

[0066] Reference is now made to Figure 4, which is a block diagram
illustrating a front view of a bar 402 according to some embodiments of the
invention. In some embodiments, a bar 402 can include multiple strings 404A-C
that can each include multiple solid state lighting devices 406A-C. Each string 404
can be configured to be substantially the same or each one can differ in one or more
ways. In some embodiments, each string 404A-C includes solid state lighting
devices 406A-C that emit light in a different dominant wavelength. For example,
solid state lighting devices 406A can be configured to emit light having a dominant
wavelength generally corresponding to the color red. Similarly, solid state lighting
devices 406B and 406C can be configured to emit light having dominant
wavelengths corresponding to the colors green and blue, respectively. A bar 402 of
some embodiments can include one and/or more strings 404 having solid state
lighting devices 406 of different colors. For example, a bar 402 can include at least
one string 404 having red solid state lighting devices, at least one string 404 having
green solid state lighting devices, and at least one string 404 having blue solid state
lighting devices. In this manner, by selectively controlling the amount and/or duty
cycle of current supplied to each string, the color hue and/or brightness of the light
emitted by the bar can be controlled. The strings 404A-C can be controlled

independent of one another or as a group corresponding to the bar 402. Although
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discussed with reference to solid state lighting devices configured to emit light
having different dominant wavelengths, the systems and methods herein may also
be utilized in systems using solid state lighting devices configured to emit light in a
single dominant wavelength. Furthermore, systems, etc., may use solid state LED's
including phosphors that, when energized, emit light having multiple wavelengths
and/or that otherwise emit broad spectrum light. such as, for example, a phosphor
coated blue LED.

[0067] Reference is now made to Figure 5, which is a block diagram
illustrating a tile 502 according to some embodiments of the invention. Multiple
tiles 502 can be connected to form a bar. The tile 502 can include a first group of
strings 504 and a second group of strings 505, each including multiple light cmitter
clusters 506. As illustrated in Figure 6, which is a block diagram illustrating a light
emitter cluster 506 according to some embodiments of the invention, a light emitter
cluster 506 can include multiple solid state light emitters SO8A-D. The solid state
light emitters 508 A-D can each emit light in a different dominant wavelength. For
example, the solid state emitter cluster 506 can include a red emitter S08A, a first
green emitter 508B, a second green emitter S08C and a blue emitter 508D. other
colors of emitters and/or color combinations may be used.

[0068] As illustrated in Figure S, current can be conducted to the strings
through contacts 510. For example, any one or morc of the first group of strings
can be fired through the first group supply current contacts 512 and the first group
return current contacts 513. Similarly, any one or more of the second group of
strings 505 can be fired through the second group supply current contacts 515 and
the second group return current contacts 514.

[0069] Reference is now made to Figure 7, which is a schematic diagram of
a tile as discussed above regarding Figure 5 according to some embodiments of the
invention. The tile 502 includes the first group of strings 504A-D having
corresponding current supply and return contacts 512A-D and 513A-D,
respectively. Each string 504 can include solid state lighting devices 508
configured to emit light in a dominant wavelength. For example, string 504A can
include red emitters 508A. Other strings can include emitters configured to emit
light in different dominant wavelengths or colors. In some embodiments a group of
strings 504 can include one or more strings having red emitters S08A, one or more

strings having green emitters 508B, 508C, and one or more strings having blue
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emitters 508D. In some embodiments, the first group of strings 504 can be
arranged to include the emitter string anodes 512 on the same side of the bar 502 as
the emitter string cathodes 514 of the second group of strings 505.

[0070] Reference is now made to Figure 8, which is a block diagram
illustrating systems and/or methods for controlling a solid state lighting panel in
accordance with some embodiments of the invention. A control system 800
selectively provides control signals to a current driver 808 or other type of electrical
power supply circuit that responsively drives multiple solid state lighting devices in
a solid state lighting panel 810. The control system 800 can include firing logic 802
that can determine a firing order for the multiple strings. A firing order may
determine an order in which individual strings of solid state lighting devices and/or
groups of strings of solid state lighting devices are supplied current. In some
embodiments, the firing order may determine the order in which strings are fired
within a single phase of a power supply. In the single phase context, the temporal
delay between firing consecutively fired strings may be on the order of, for
example, several microseconds. In some embodiments, the firing order may
determine the firing order of strings supplied power from different phases of a
polyphase power supply. In the polyphasc context, the temporal delay between
firing strings using consecutive power supply phases may be on the order of, for
example, milliseconds.

[0071] One common method for controlling the current driven through the
strings is a Pulse Width Modulation (PWM) scheme. PWM schemes pulse the solid
state lamps alternately to a full current "ON" state followed by a zero current "OFF"
state. The output of the string may be controlled by varying the duty cycle, which
is the percent of the cycle that the string is placed in an "ON" state,

[0072] In some embodiments, the firing logic 802 can include rule-based
logic that can generate a non-spatially-sequential firing order. For example, the rule
based logic may include a rule that a sccond string fired after a first string is not
adjacent the first string in the panel 810. In some embodiments, a rule may be that
the first and second strings can be fired simultaneously and are not adjacent one
another.

[0073] In some embodiments, the solid state lighting panel 810 can also
include multiple bars, as discussed above regarding Figure 3, that can extend across
the panel in a first direction and that can be positioned adjacent one another in a
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substantially parallel arrangement. The firing order can be operative to fire
different strings based on the location of the bar that the strings are in. For
example, the firing order may be such that each subsequently fired string is located
in a bar on a different side of the previously fired string. For example, where first,
second, and third strings are fired sequentially, the second string can be in a bar
below that of the first string and the third string can be in a bar above that of the
second string.

[0074] The panel 810 of some embodiments can include different portions
of the strings that include solid state lighting devices that emit light in different
dominant wavelengths. Some embodiments include at least one string of each
dominant wavelength in each of the bars. The strings of a first dominant
wavelength can be fired in the firing order and then the strings of a second
dominant wavelength can be fired in the firing order. The firing order can be
repeated for each of the portions of strings. In some embodiments, the string of a
first dominant wavelength can be fired simultaneously with a string of a second
dominant wavelength. Where the strings of first and second wavelengths are fired
sequentially, the firing order can be used to determine the location of a second bar
based on the location of the first bar.

[0075] The firing logic of some embodiments can also usc random logic to
generate the firing order. The random logic can be applied as to the bars where
some or all of the strings on a bar are fired simultaneously and the bar that is fired is
determined using random logic. For example, in a panel 810 having nine bars, a
first fired bar determined by random logic may be bar number three, counting from
top to bottom. The second fired bar can be randomly selected from remaining bars
one, two, and four through nine. If the random logic selects bar number six for the
second firing, the third fired bar is randomly selected from the remaining bars one,
two, four, five, and seven through nine. Similarly, the random logic can be applied
to individual strings.

[0076] Some embodiments can also include means for generating a feedback
signal that can provide display performance information to the control system 800.
The means can include performance sensors, such as thermal sensors and color
sensors, among others.

[0077] Reference is now made to Figure 9, which is a block diagram
illustrating systems and methods for controlling a solid state lighting panel
T e |
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according to some other embodiments of the invention. A system 900 for
controlling a solid state lighting panel 910 that includes multiple strings of solid
state lighting devices can include a sequence generator 902 that can generate a
firing sequence for firing the multiple strings in the panel 910. The firing sequence
is received by a controller 904 that can provide control signals to a current driver
908. The current driver 908 can selectively provide current to the multiple strings
in the panel 910.

[0078] The sequence generator 902 can include a deterministic algorithm
that determines the location and/or identity of a subsequently fired string based on
the location of a previously fired string. In some embodiments, the deterministic
algorithm can use locations of multiple previously fired strings to select the next
string to be fired. The sequence generator 902 of some embodiments can gencrate a
sequence where a first fired string includes solid state lighting devices that emit
light in a first dominant wavelength and then a second fired string includes solid
state lighting devices that emit light in a second dominant wavelength. Other
embodiments can simultancously fire two and/or more strings having solid state
lighting devices that emit light in different dominant wavelengths. The sequence
generator 902 can also generate a random firing sequence that can fire the strings in
a random sequence based on location and/or dominant wavelength.

[0079] The system can include multiple bars that each include a portion of
the strings, such that the bars extend across the panel in a first direction and are
positioned adjacent one another in a second direction. In some embodiments, the
first direction and the second direction can be substantially orthogonal. The firing
sequence can cause the simultaneous firing of the portion of strings on one bar at a
time. The firing sequence can also cause a simultaneous firing of one or more
strings on one bar and one or more strings on another bar. In some embodiments,
the simultancously fired strings can include solid state lighting devices that emit
light in more than one dominant wavelength. For example, a first string can emit
light in a first dominant wavelength and a second string can emit light in a second
dominant wavelength. Further, a single string can include different solid state
lighting devices that emit light in different dominant wavelengths.

[0080] Reference is now made to Figure 10, which is a block diagram
illustrating systems and methods for controlling a solid state lighting panel using a

multiple phase power supply in accordance with some embodiments of the
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invention. A control system 1000 selectively provides control signals to a current
drivers 1008 or other type of electrical power supply circuit that responsively drives
multiple solid state lighting device strings 1012 in a solid state lighting panel 1010.
The control system 1000 can include firing logic 1002 that can determine a firing
order for the multiple strings. In some embodiments, the firing logic 1002 can
include rule-based logic that can generate a non-spatially-sequential firing order. In
some embodiments, the firing logic 1002 can include a spatially sequential firing
order.

[0081] The current drivers 1008 can include multiple phase drivers 1014
corresponding to N different power phases, for example. Each of the phase drivers
1014 is configured to provide power to one or more different strings 1012
corresponding to that phase. For example, a solid state lighting panel 1010 may
include twenty-seven strings that are powered by nine different phase drivers 1014,
In this manner, each phase driver 1014 can provide power to three phase strings
1012. The firing order of the strings 1012 within each phase group may be
configured to be non-spatially sequential. Further, the determination regarding
which strings 1012 are in each phase group may also be non-spatially sequential.

[0082] By providing multiple phases, each phase driver 1014 can be
configured to begin firing at a different time within the period, as determinced by,
for example, the firing logic. In this manner, the firing of the strings 1012 can be
performed in a more uniform manner within each period. By temporally displacing
the firing of the different strings 1012 using multiple phase drivers 1014, the peak
dynamic power load may be reduced, which may reduce the power modulation.
Reducing the power modulation may improve the performance consistency of other
electrical components in a system, such as, for example, LCD drivers in a display.
For example, reductions in the magnitude and duration of peak-to-peak power load
changes may result in reduced output differences in the LCD display drivers that
result therefrom.

[0083] Further advantages may also be realized including, for example, a
reduction in electromagnetic interference (EMI), a reduction in radio frequency
interference (RFI), and/or an increase in system circuit response that may be
achieved by reducing the size of a power supply output filter. Since large bursts of
EMI/RFI associated with large deviations in power transmission may result in
higher susceptibility requirements for other system components, a reduction in
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EMI/RFI may be advantageous. Additionally, as the quantity of phases per string
increases, the current per phase decreases, which may further reduce EMI.

[0084] Reference is now made to Figures 11A and 11B, which illustrate a
timing diagram and a graph of a corresponding dynamic power load, respectively,
for systems and methods of using a single phase power supply for controlling a
solid state lighting panel in accordance with some embodiments of the invention.
The timing diagram 1100 plots the string groups 1110 versus time 1120, which is
divided into periods TO and T1 that may correspond to, for example, cycles in an
alternating current (AC) power system. For example, in a sixty Hertz power
system, each period is approximately 16.67 milliseconds. The string groups 1110
may include one or more strings of solid state light emitters.

[0085] When driven using a single phase power supply, the string groups
1110 will begin firing near the beginning of the period. Each string group 1110
may stop firing at a different time, depending on the duty cycle determined for that
particular string group 1110. For example, a first string group 1112 may have a
duty cycle of 50%, which means that the string group 1112 will be driven for
approximately 50% of the length of the period. Similarly, a second string group
1114 may have a 60% duty cycle and a third string group 1116 may have a 30%
duty cycle.

[0086] Referring to Figure 11B, which plots the percentage of maximum
power versus time, the power load is 100% of maximum when all of the string
groups 1110 fire at time t1 near the beginning of the period. At time t2, the third
string 1116 turns off, which reduces the power load to 66.7% of maximum. At time
t3, the second string 1114 turns off, which reduces the power load to 33.3% of
maximum and at time t4, the first string 1112 turns off, which drops the power load
to 0. In this manner, the dynamic power load cycles between 0 and 100% each
period. Moreover, since the duration of the high and low values of power load are
each significant portions of the period, attempts at improving the dynamic power
load through filtering may have adverse consequences regarding power supply
response. Although, for illystration purposes, it is assumed that strings consume the
same amount of power, this may generally not be the case. For example, a red
string may consume more power than a blue string, which may consume morc or

less power than a green string.
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[0087] Reference is now made to Figures 12A and 12B, which are a timing
diagram and a graph of a correspondihg dynamic power load, respectively,
illustrating systems and methods of using a multiple phase power supply for
controlling a solid state lighting panel in accordance with some embodiments of the
invention. The timing diagram 1200 plots the string groups 1210 versus time 1220,
which is divided into periods T and multiples thereof. The string groups 1210 may
include one or more strings of solid state light emitters. Although illustrated as
three phases and string groups, multiple phase embodiments may include any
number of phases from 2 up to the number of strings and/or groups of emitters.

[0088] When driven using a multiple phase or polyphase power supply, the
string groups 1210 will begin firing at predetermined times throughout the period T
such that the dynamic power loading may be reduced by shifting some of the powef
load to the later portion of the period. In contrast with the string groups discussed
above regarding Figure 11A, the string groups 1210 may be started at different
times to eliminate the case where all string groups are firing during the first portion
of the period. Tor example, in the case of three strings and/or groups of strings, a
period T may be subdivided into three substantially equal portions. For example, a
first string group 1212 may be configured to operate at a 50% duty cycle and fire
near the beginning of the period 0. Similarly, a second string group 1214 may be
configured to fired at a 60% duty cycle after T/3 time units and a third string group
1216 may be configured to fire at a 45% duty cycle after 2T/3 time unils in the
period. Thus, the first string group 1212 fires at the beginning of the first third of
the period, the second string group 1214 fires at the beginning of the second third of
the period and the third string group 1216 fires at the beginning of the final third of
the period. This pattern continues for each subsequent period such that each string
fires at a predetermined time during each period.

[0089] Referring to Figure 12B, which plots the percentage of the single
phase maximum power versus time, the power load is 33.3% when the first string
group 1212 fires at time t1 near the beginning of the period. At time t2, the second
string group 1214 begins firing, which increases the power load to 66.7%. At time
t3, the first string group 1214 turns off, which drops the power load to 33.3%. At
time t4, the third string group 1216 fires, which increases the power load back to
66.7% until near the end of the period, when the second string group 1214 turns off.
The power load continues at 33.3% into the next period until the first string group
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1212 turns on again, which increases the power load back to 66.7%. The dynamic
power load modulates between 33.3% and 66.7% of the single phase maximum
power each period. By reducing the magnitude of the peak to peak dynamic loads
the effectiveness of power supply filters such as capacitors can be improved.

[0090] Although illustrated and discussed relative to 100% of the single
phase maximum power, as may be determined by the power required to fire all
string groups simultaneously, in some embodiments, the maximum power load may
be determined based on the maximum number of string groups that are fired at any
point during a period. Thus, for cxample, the dynamic power load in the present
example may be determined as the quantity of power required to fire two string
groups simultaneously. In this manner, the dynamic power load may vary from
50% to 100%, with a brief 0% interval, that may, in some embodiments, be filtered
out based on the duration of the interval. Although, as illustrated, the system
utilizes three different groups, each driven by a different phase, in some
embodiments, a system may use, for example, nine phases to drive, for example,
twenty-seven different strings. In this manner, each string group may include three
strings. It should be appreciated that as the ratio of phases to strings increases and
approaches unity, the dynamic power load may decrease correspondingly. In some
embodiments, a polyphase power supply may be used in conjunction with a non-
spatially-sequential firing order. Although, for illustration purposcs, it is assumed
that strings consume the same amount of power, this may generally not be the case.
For example, a red string may consume more power that a blue string and/or a
green string,

[0091] Some embodiments may include providing one phase per string. For
example, reference is now made to Figures 13A and 13B, which are a timing
diagram and a graph of a corresponding dynamic power load, respectively,
illustrating systems and methods of using a multiple phase power supply having a
phase for each string. By way of example, a display may include nine strings 1310
of solid state light emitters that may cach be fired at a different duty cycle 1312, A
power supply may. be included that can include one phase driver for each of the
nine different strings 1310. In this manner, each string may be fircd independent of
the others. For example, each of the strings 1310 may begin and end firing at
different time intervals 1320. In this manner, the dynamic power load, as illustrated

in the graph of Figure 13B, can realize a reduced dynamic range.
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[0092] Each phase may begin and end at a different time and cach string
may be driven at a different load factor. In some embodiments, the phases may be
temporally separated responsive to the number of different phases. For example,
where each cycle has a period of T seconds and there are nine phases, the delay
between each successive phase may be T/9 seconds. Two consecutive periods for
cach of the nine phases is shown to illustrate the resulting dynamic power load
during operation. For example, in the firing scheme illustrated in Figure 13A, the
power load is substantially evenly distributed around an average of approximately
67% and deviates plus or minus 11% from the average value.

[0093] In some embodiments, timing the firing of the strings may be
determined algorithmically and may be dynamically adjusted depending on the state
of the system. Different variables within algorithms and/or different algorithms
may be used at various levels and/or hues of requested light output. For example, a
particular algorithm and/or set of variables may be used to determine the timing of
the firing of the strings when the solid state lighting panel is in a minimum output
configuration. In some embodiments, a display may include, a greater number of
strings and/or phases. For example, a display may include twenty-seven strings that
are configured to be driven by nine phases. In some embodiments, a twenty-seven
string display may be driven by twenty-seven phases. Although, for illustration
purposes, it is assumed that strings consume the same amount of power, this may
generally not be the case.

[0094] Reference is now made to Figure 14, which is a block diagram
illustrating systems and methods for controlling a solid state lighting panel
synchronized with an LCD display in accordance with other embodiments of the
invention. A display device 1400 may include an LCD panel 1410, including a
two-dimensional arrangement of liquid crystal shutters, that is controlled by an
1.CD controller 1430. The LCD controller 1430 may control the output image 1460
by varying on/off values of the LCD shutters corresponding to different color
pixels. Since an output image 1460 may typically include dynamic content, the
LCD controller 1430 may be configured to refresh the pixels at a predetermined
refresh rate.

[0095] The LCD panel 1410 relies on dynamic light transmission to control
an output image 1460 so the display device 1400 may also include a solid state
backlight panel 1420 configured to provide light to be selectively transmitted

ol Wy el

22

Petitioner Hisense USA Corpbration
Exhibit 1002 - Page 23 of 189



Attorney Docket No. 5308-703CT

through the shutters of the LCD panel 1410. A solid state backlight panel 1420
may include multiple strings of solid state light emitters that can be controlled to
achieve a desired color hue and/or luminous intensity. Varying the output of a
string may be accomplished, for example, by firing the string for a portion of a
period, which may be controlled by a backlight controller 1440. In some
embodiments, the refresh rate of the LCD controller 1430 may be synchronized
with the firing of the solid state backlight panel 1420 by sending a synchronizing
signal from the LCD controller to the backlight controller 1440. In this manner,
unwanted effects due to the interference of non-synchronized processes operating at
different frequencies may be reduced. Synchronized display and backlighting may
be used in conjunction with single phase power supply systems and/or polyphase
power supply systems. Additionally, synchronization may be used in conjunction
with a non-spatially-sequential firing order.

[0096] Reference is now made to Figure 15, which is a block diagram
illustrating systems/methods for controlling a solid state backlighting panel
synchronized with an LCD panel in accordance with some embodiments of the
invention. An LCD panel 1510 is controlled by a display controller 1530, which
refreshes the pixels in the LCD panel 1510 at a predetermined refresh rate. A solid
state backlighting panel 1520 may also be included for providing luminance
through the LCD panel 1510. The solid state backlighting panel 1520 may be
controlled by a backlight controller 1540 that can drive multiple strings of solid
state light emitters using a current driver 1560. The output of the solid state
backlighting panel 1520 may be controlled by firing the emitters for specific
portions of a period. The display controller 1530 may send a synchronizing signal
1550 to the backlight controller 1540 such that the firing rate of the strings
corresponds to the refresh rate of the LCD display 1520. In this manner, the visual
effects from interference between the refresh rates of the LCD display 1520 and the
solid state lighting panel 1510 may be reduced.

[0097] Reference is now made to Figure 16, which is a block diagram
illustrating systems/methods for controlling a solid state lighting panel according to
some embodiments of the invention. The operations 1600 include supplying drive
currents to strings in a solid state lighting panel in a non-spatially-sequential firing
order (block 1610). The non-\spatially—sequential firing order can be accomplished
using, for example, a randomly generated firing order or a deterministic {iring
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order. A deterministic firing order can be rule-based and usc rules, such as a rule
that the directional relationship between a subsequently fired string and a
previously fired string alternates with each firing. Some embodiments can include
a rule defining the minimum number of bars and/or strings between sequentially
and/or simultaneously fired strings. Embodiments can also include a rule that
sequentially and/or simultaneously fired strings are non-adjacent and/or are in non-
adjacent bars.

[0098] Reference is now made to Figure 17, which is a block diagram
illustrating systems/methods for controlling a solid state lighting panel-according to
other embodiments of the invention. The operations 1700 include supplying drive
currents to strings of solid state lighting devices arranged in a panel in a non-
spatially-sequential {iring order (block 1710). A firing order for a first string and a
second string is determined (block 1720). The firing order determines the order in
which the strings will be supplied current. A second string is defined based on a
location of the first string (block 1730). By defining the second string based on the
location of the first string, a non-spatially-sequential firing order can be
accomplished. In some embodiments the second string can be defined by selecting
a string that is non-adjacent the first string and/or is in a bar that is non-adjacent the
bar that includes the first string. The second string can also be defined by selecting
a string such that a minimum quantity of strings and/or bars are between the first
and second strings. A third string can also be defined based on the locations of the
first string and the second string. For example, where the second string is in a first
direction relative to the first string, the third string is selected to be in a second
direction relative to the second string.

[0099] Reference is now made to Figure 18, which is a block diagram
illustrating systems/methods for controlling a solid state lighting panel according to
further embodiments of the invention. The operations 1800 include supplying drive
currents to strings of solid state lighting devices in a solid state lighting panel in a
non-spatially-sequential firing order (block 1810). The operations can also include
grouping the strings on multiple bars that extend from a first cdge of the panel to a
second edge of the panel (block 1820). The first and second edges can be opposite
one another in a panel configured in a rectilinear geometry. The bars can be
arranged adjacent one another and can be substantially parallel to one another in

some embodiments. Some embodiments include simultaneously supplying current
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to the portion of strings that are in a same one of the bars. Embodiments can also
include simultaneously supplying current to strings located in more than one of the
bars. In some embodiments, a random number can be generated, a value can be
assigned to each bar, and current can be simultaneously supplied to the strings in
the bar having a value corresponding to the random number.

[0100] Reference is now made to Figure 19, which is a block diagram
illustrating systems/methods for controlling a solid state lighting panel in yet further
embodiments of the invention. The operations 1900 include supplying drive
currents to strings of solid state lighting devices in a solid state lighting panel in a
non-spatially-sequential firing order (block 1910). The operations can also include
supplying current to strihgs having solid state lighting devices that emit lightin a
first dominant wavelength in the firing order (block 1920). Embodiments can also
include supplying current to strings having solid state lighting devices that emit
light in a second dominant wavelength in the firing order (block 1930). In this
manner, the strings of a first wavelength are fired in a sequence and then strings of
a second wavelength are fired in the sequence.

[0101] Recference is now made to Figure 20, which is a table illustrating an
exemplary string firing sequence according to some embodiments of the invention.
The table 2000 corresponds to a sequence for a solid statc lighting panel having
three different color or wavelength strings at each of nine panel positions. The
panel positions, which, in some embodiments, can be bars, are designated as the
string number (column 2030) and the color of each string is designated (column
2010). The firing sequence (column 2020) indicates each string's position in the
sequence of firing. A spatial delta value for each string lists the number of places
between the present string and the last fired string in the sequence and is listed for
cach string (column 2040). This sequence, for example, provides that the strings of
each color arc fired as a sequential group and that one color group is fired after
another color group. For example, all of the red strings are fired in a location based
sequence then all of the green strings are fired in the sequence and then all of the
blue strings are fired in the sequence. Note that since no value in the spatial delta
column 2040 is less than three, there are no strings fired closer than three positions
away from the previously fired string. Further, within each color group, since the

spatial delta alternates between positive and negative values, each string fired is
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located in a different direction relative to the previously fired string from the
direction between the previously fired string and its predecessor.

[0102] Although some embodiments are described in connection with LCD
backlights, embodiments of the invention may be used for other purposes, such as
general lighting. In the drawings and specification, there have been disclosed
typical embodiments of the invention and, although specific terms are 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 lighting system, comprising:

a plurality of strings of solid state lighting devices arranged in a first direction
and positioned at intervals in at least one second direction;

a current supply circuit configured to selectively supply a plurality of on-state
drive currents to the plurality of strings responsive to a plurality of control signals;
and

a control system configurcd to receive a user input and to selectively provide
control signals to the current supply circuit responsive to the user input to selectively
drive the plurality of strings, the control system further including firing logic

configured to determine a firing order of the plurality of strings.

2. The system of Claim 1, wherein the firing logic comprises rule-based

logic operative to generate a non-spatially-sequential firing order.

3. The system of Claim 2, wherein the rule-based logic comprises a rule

that a second string fired after a first string is non-adjacent the first string.

4, The system of Claim 2, wherein the rule-based logic comprises a rule
that a first string is fired simultaneously with a second string, wherein the first string

is non-adjacent the second string.

5. The system of Claim 1, wherein ones of the plurality of strings are
arranged corresponding to a plurality of bars that include portions of the plurality of
strings, wherein the plurality of bars extend in the first direction and are positioned

adjacent onc another in a substantially parallel arrangement.

6. The system of Claim 5, wherein the firing order is operative to cause a
first firing, a second firing and a third firing, wherein the first firing occurs before the
second firing and the second firing occurs before the third firing, wherein the first
firing supplies current for at least one string in a first bar, the second firing supplies

current for at least one string in a second bar and the third firing supplies current for at
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least one string in a third bar, wherein the sccond bar is located below the first bar and

the third bar is located above the second bar.

7. The system of Claim 5, further comprising:

a first portion of the plurality of strings including solid state lighting devices
that emit light in a first dominant wavelength; and

a second portion of the plurality of strings including solid state lighting
devices that emit light in a second dominant wavelength,

wherein each of the plurality of bars includes at least one string of the first
portion of the plurality of strings and at least one string of the second portion of the
plurality of strings and wherein each of the first portion of the plurality of strings is
fired in the firing order and then each of the second portion of the plurality of strings

is fired in the firing order.

8. The system of Claim 5, further comprising:

a first portion of the plurality of strings in a first bar; and

a second portion of the plurality of strings in a second bar,

wherein the first and second portions of the plurality of strings are fired
sequentially in the firing order and wherein the firing order is configured to determine

the location of the second bar relative to the location of the first bar.

9. The system of Claim 1, further comprising:

a first portion of the plurality of strings including solid state lighting devices
that emit light in a first dominant wavelength; and

a second portion of the plurality of strings including solid state lighting
devices that emit light in a second dominant wavelength,

wherein at least one string of the first portion of the plurality of strings is fired

simultaneously with at least one string of the second portion of the plurality of strings.

10, The system of Claim 1, further comprising:

a first portion of the plurality of strings including solid state lighting devices
that emit light in a first dominant wavelength; and

a second portion of the plurality of strings including solid state lighting

devices that emit light in a second dominant wavelength,
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wherein each of the first portion of the plurality of strings is fired in the firing
order and then each of the second portion of the plurality of strings is fired in the

firing order,

11. The system of Claim 1, wherein the firing logic comprises random

logic operative to generate the firing order.

12. The system of Claim 1, further comprising a means for generating a
feedback signal configured to provide display performance information to the control

System.

13. The system of Claim 1,

wherein the current supply circuit comprises a plurality of phase drivers
configured to supply a plurality of on-state drive currents at a plurality of times in a
firing cycle,

wherein the plurality of strings of solid state lighting devices comprise a
plurality of string groups, each configured to receive current from one of the plurality
of phasc drivers, and

wherein the control system is further configured to determine the plurality of
times that each of the plurality of phasc drivers begin to supply current to the plurality

of string groups.

14. The system of Claim 13, wherein the ratio of a quantity of the plurality
of phase drivers to a quantity of the plurality of strings of solid state lighting devices
is one and wherein each of the plurality of string groups comprises one of the plurality

of strings of solid state lighting devices.

15. The system of Claim 1, wherein the control system is configured to
receive a synchronizing signal from a display controller configured to control a
display and wherein the firing order is synchronized with periodic operations of the

display.

16. The system of Claim 1, wherein the second direction is substantially

orthogonal to the first direction.
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17. A method for controlling a plurality of strings of solid state lighting
devices configured to extend in a first direction and to be arranged in substantially
adjacent positions relative to one another in a second direction that is different from
the first direction, the method comprising:

receiving an input from a user; and

supplying, based in part on the input from the user, a plurality of pulsed drive

currents to the plurality of strings in a non-spatially-sequential firing order.

18. The method of Claim 17, further comprising:

determining the firing order that supplies current to a first string of the
plurality of strings and a second string of the plurality of strings; and

defining the second string of the plurality of strings, wherein the defining is

based on a location of the first string.

19. The method of Claim 18, wherein defining the second string comprises

selecting one of the plurality of strings that is not adjacent to the first string.

20. The method of Claim 18, wherein defining the second string comprises
selecting one of the plurality of strings that is located a minimum quantity of strings

from the first string.

21. The method of Claim 18, further comprising defining a third string of
the plurality of strings, wherein the third string is configured to be fired after the
second string and wherein the defining is based on a location of the second string and

the location of the first string.

22. The method of Claim 21, wherein defining the second string comprises
selecting one of a plurality of strings that is on a first sidc of the first string and
defining the third string comprises selecting one of the plurality of strings that is on a

second side of the second string.

23. The method of Claim 17, further comprising grouping a plurality of
portions of the plurality of strings on a plurality of bars, wherein the plurality of bars

\ .
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extend across the panel from the first edge to the second edge and are positioned

adjacent one another in a substantially parallel arrangement.

24,  The method of Claim 23, further comprising simultaneously supplying
current to the portion of the plurality of strings that are in the same one of the plurality

of bars.

25. The method of Claim 23, further comprising simultaneously supplying
current to a first string located in a first bar and a sccond string located in a second

bar.

26. The method of Claim 23, further comprising;:

generating a random number;

assigning a value to each of the plurality of bars; and

simultaneously supplying current to the portion of the plurality of strings on

one of the plurality of bars based on the random number.

27. The method of Claim 17, further comprising:

supplying current to a first portion of the plurality of strings according to the
firing order, wherein the first portion of the plurality of strings includes solid state
lighting devices configured to emit light in a first dominant wavelength; and

supplying current to a second portion of the plurality of strings according to
the firing order after supplying current to the first portion of the plurality of strings,
wherein the second portion of the plurality of strings includes solid state lighting

devices configured to emit lightin a second dominant wavelength.

28. The method of Claim 17, wherein defining is further based on a
dominant wavelength of light emitted by the solid state lighting devices in the first

string.

29, The method of Claim 17, further comprising simultaneously supplying
current to a first string including solid state lighting devices configured to emit light in
a first dominant wavelength and a second string including solid state lighting devices

configured to emit light in a second dominant wavelength.
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30. The method of Claim 17, further comprising:

determining the firing order that supplies current to a first string of the
plurality of strings and a second string of the plurality of strings; and

defining the second string based on a dominant wavelength emitted by the

solid state lighting devices in the first string and a relative position of the first string.

31. The method of Claim 17, comprising determining the firing order

using a numerical technique.

32. The method of Claim 31, further comprising:

generating a random number;

assigning a value to each of the plurality of strings; and

supplying current to one of the plurality of strings based on the random

number.,

33, The method of Claim 31, wherein the numerical technique comprises

performing a non-linear calculation.

34. 'The method of Claim 17, wherein the firing order comprises a

deterministic order based on at least one rule.

35. A system for controlling a plurality of strings of solid state lighting
devices that are arranged to extend in a first direction and are positioned adjacent one
another in a second direction and that are supplied current by a plurality of current
drivers, the system comprising:

a sequence generator that generates a firing sequence for firing the plurality of
strings; and

a controller that receives a user input and provides control signals, responsive

to the sequence gencrator and the user input, to the plurality of current drivers.

36. The system of Claim 35, whercin the sequence generator comprises a
deterministic algorithm that determines a location of a subsequently fired string based

on a location of at least one previously fired string.
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37. The system of Claim 35, wherein the sequence generator comprises an
aigorithm that generates a sequence to fire a first string having a plurality of solid
state lighting devices that emit light in a first dominant wavelength and a second
string having a plurality of solid state lighting devices that emit light in a second

dominant wavelength, wherein the second string is fired after the first string.

38. The system of Claim 35, wherein the sequence generator comprises an
algorithm that generates a sequence to simultaneously fire a first string having a
plurality of solid state lighting devices that emit light in a first dominant wavelength
and a second string having a plurality of solid state lighting devices that emit light in a

second dominant wavelength.

39, The system of Claim 35, wherein the sequence generator generates a

random sequence of firing.

40. The system of Claim 35, further comprising a plurality of bars that
include portions of the plurality of strings, wherein the plurality of bars extend in the

first direction and are positioned adjacent one another in the second direction.

41. The system of Claim 40, wherein the firing scquence is configured to
simultaneously fire a first portion of the plurality of strings and then simultancously
fire a second portion of the plurality of strings and wherein the first portion is located

on a first bar and the second portion is located on a second bar.

42. The system of Claim 40, wherein the firing sequence is configured to

simultaneously fire a first string on a first bar and a second string on a second bar.

43. The system of Claim 42, wherein the first string includes solid state
lighting devices that emit light in a first dominant wavelength and the second string

includes solid state lighting devices that cmit light in a second dominant wavelength.

44. The system of Claim 35, further comprising:
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a first portion of the plurality of strings including solid state lighting devices
that emit light in a first dominant wavelength; and

a second portion of the plurality of strings including solid state lighting
devices that emit light in a second dominant wavelength;

wherein each of the plurality of bars includes at least one string of the first
portion of the plurality of strings and at least one string of the second portion of the

plurality of strings.

45. The system of Claim 44, wherein the firing sequence is operative to
cause the first portion of strings to fire in a first sequence and to then to cause the

second portion of strings to fire in the first sequence.

46. The system of Claim 35, wherein the plurality of drivers comprise a
polyphase power supply configured to a supply a plurality of temporally shifted drive

currents to a plurality of groups of the plurality of strings.

47. A method for controlling a plurality of strings of solid state lighting
devices configured to extend in a first direction and arranged substantially adjacent to
one another, the method comprising supplying a plurality of pulsed drive currents to a

plurality of groups of the plurality of strings.

48. The method of Claim 47, further comprising receiving a user input,
Wherein supplying the plurality of pulsed drive currents is based on the user

input.

49, The method of Claim 47, wherein each group of the plurality of groups
comprises one of the plurality of strings and wherein one of the plurality of pulsed
drive currents is provided for each of the plurality of strings by one of a plurality of

phase drivers.

50. The method of Claim 49, further comprising recciving a synchronizing

signal from a display controller configured to control a refresh rate of display pixcls.
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51. The method of Claim 47, further comprising synchronizing the

plurality of drive currents with a cycles of a periodic operation of a display panel.

52, The method of Claim 51, wherein the periodic operation comprises

refreshing pixels and wherein the display panel comprises an LCD display panel.

53. A system, comprising:

a plurality of strings of solid statc lighting devices arranged in a first direction
and positioned at intervals in a second direction that is substantially orthogonal to the
first direction;

a current supply circuit configured to selectively supply a plurality of on-state
drive currents to the plurality of strings responsive to a plurality of control signals;

a control system configured to receive an input from a user and, responsive to
the input, to selectively provide control signals to the current supply circuit to
selectively drive the plurality of strings, the control system further including firing
logic configured to determine a firing order of the plurality of strings; and

wherein the firing logic is configured to drive the plurality of strings in a
spatially non-adjacent, non-sequential firing order and/or to drive the plurality of

strings at different times for at least a subset of the plurality of strings.

54, The system of Claim 53, wherein the firing logic is further configured
to drive the plurality of strings and/or portions thereof at least partially based on the

spatial relationship between the plurality of strings and or portions thereol.

55. The system of Claim 53, wherein the firing logic comprises rule-based

logic conﬁgured to generate a non-spatially sequential firing order.

56. The system of Claim 55, wherein the rule-based logic further
comprises a rule that a second string fired after a first string is non-adjacent the first

string,

57. The system of Claim 55, wherein the rule-based logic further
comprises a rule that if first string is fired simultaneously with a second string, then
the first string is non-adjacent the second string.
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ABSTRACT OF THE DISCLOSURE
Provided are systems and methods for controlling a solid state lighting panél.
A system according to some embodiments of the invention includes a controller that
provides control signals to current drivers that are configured to provide current to
multiple solid state lighting devices. The system also includes a sequence generator
that generates a firing sequence for firing multiple strings of slid state lighting

devices.
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ATTORNEY DOCKET NO. 5308-703

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATICN

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

I 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 "SYSTEMS AND
METHODS FOR CONTROLLING A SOLID STATE LIGHTING PANEL" the
specification of which

[ ] is attached hereto
OR
B<] was filed on May 8, 2007 as United States Application No. 11/745,713 or PCT

Intcrnational Application Number and was amended on (if applicable).

1 hereby state that I have reviewed and understand the contents of the above-identified
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. '

1 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 3 ves [} No

Number Country MM/DD/YYYY Filed Priority Claimed
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I hereby claim the benefit under 35 U.S.C. § 119(e) of any United States provisional
application(s) listed below. '

None

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 statemenis may jeopardize the validity of the
application or any patent issued thereon.

POWER OF ATTORNEY: As anamed inventor, I 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 (o; 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: John K. Roberts

I] 3 .
S]i‘g/,:ll;gi‘:: WMK M Date: 5 ll:}‘! 20D

Residence: Grand Rapids, Michigan 49506-6524
Citizenship: United States of America
Mailing Address: 1061 Plymouth Avenue SE

Grand Rapids, Michigan 49506-6524
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Full name of second inventor:

Inventor's
Signature:
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Keith J. Vadas

Residence:
Citizenship:

Post Office Address:

l\zﬁ g §j S Date: _* /0L {@7

Ealce-Worth; Florida
Lowell, Michigun
United States of America

e &

7202 Michigan fste Road 1\/ N+
Lake Worth.Florida33467 %

HE0E Cuccads Road, SE

Lowell. Michigown 4932
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Attorney Docket No. 5308-703CT PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: John K. Roberts et al.

Application No.: To Be Assigned

Filing Date: Concurrently Herewith

For: SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING PANEL

October 11, 2011
Commissioner for Patents
Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT TRANSMITTAL
Sir:

Attached is an Information Disclosure Statement listing of documents previously of record in parent
Application No. 11/745,713, filed May 8, 2007. As the benefit of this application is claimed under 35 U.S.C.
§ 120, no copies need to be furnished in accordance with 37 C.F.R. § 1.98(d); however, copies will be
furnished on request.

In accordance with 37 CFR 1.97(b), the information disclosure statement is being filed:

X (1) within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d),

[] (2) within three months of the date of entry of the national stage as set forth in §1.491 in an
international application;

[1(3) before the mailing of a first Office Action on the merits; or

[](4) before the mailing of a first Office Action after the filing of a request for continued
examination under §1.114.

] In accordance with 37 CFR 1.97(c), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under §1.113, a
notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is
accompanied by one of the following:

[ (1) The statement specified under 37 CFR 1.97(e), as follows:

[[] Each item of information contained in the information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

[] No item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; or

[J(2) The fee set forth in §1.17(p);
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] In accordance with 37 CFR 1.97(d), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(c) above, but on or before payment of the issue fee, and is accompanied by
both of the following:

L[] (1) The statement specified under 37 CFR 1.97(e), as follows:

[[] That each item of information contained in the information disclosure statement
was first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

[C] That no item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; and

[J(2) The fee set forth in §1.17(p);

In accordance with 37 CFR 1.97(g), the information disclosure statement shall not be construed as a
representation that a search has been made.

In accordance with 37 CFR 1.97(h), the information disclosure statement shall not be construed to
be an admission that the information cited in the statement is, or is considered to be, material to patentability
as defined in §1.56(b).

[] The Director is hereby authorized to charge the fee specified in 37 C.F.R. § 1.17(p), and any fee
deficiency or credit any overpayment, to Deposit Account No. 50-0220; or

No fee is believed due. However, the Director is hereby authorized to charge any deficiency or
credit any overpayment to Deposit Account No. 50-0220.

Wf ly submitted,

Timothy J. Wall
Registration No. 50,743
Attorney for Applicant

Customer Number 65106

Myers Bigel Sibley & Sajovec, P.A.
P.O. Box 37428, Raleigh, NC 27627
919-854-1400

919-854-1401 (Fax)

CERTIFICATION OF TRANSMISSION

| hereby certify that this correspondence is being transmitted via the Office electronic filing system in
__accordance W|th 37 CFR § 1.8(a)(4) to the U.S. Patent and Trademark Office on October 11, 2011.

Wudod @ NYY\ 4

Michele P. McMahan
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Filing Date

October 11, 2011

First Named Inventor

John Roberts et al.

Art Unit
(use as many sheets as necessary) Examiner Name
Sheet | A1 | of | A4 Attorney Docket Number 5308-703CT
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Ratentee or Pages, Columns, Lines, Where
Initials* No. Number-Kind Gode ( known) MM-DD-YYYY Applicant of Cited Document Relevanft: Ei?:':%e;pc;; Ir?elevant

1. US 7,657,524 07/07/2009 Chevalier et al.
2. US 7,317,287 01/08/2008 Blumel
3. US 7,239,087 07/03/2007 Ball
4, U 7,213,940 05/08/2007 Van De Ven et al.
5. us 7,202,608 04/10/2007 Robinson et al.
6. us 7,148,632 12/12/2006 Berman et al.
7. us 7,122,971 10/17/2006 Yeh et al.
8. us 7,088,334 08/08/2006 Adachi et al.
9. Us 7,038,399 05/02/2006 Lys et al.
10. us 7,014,336 03/21/2006 Ducharme et al.
11. us 6,858,994 02/22/2005 Vollrath
12. us 6,836,081 12/28/2004 Swanson et al.
13. us 6,793,374 09/21/2004 Begemann
14, us 6,630,801 10/07/2003 Schuurmans
15. US 6,618,031 09/09/2003 Bohn Jr., et al.
16. US 6,616,291 09/09/2003 Love
17. us 6,586,890 07/01/2003 Min et al,
18. us 6,677,512 06/10/2003 Tripathi et al.
19. us 6,677,072 06/10/2003 Saito et al.
20. us 6,552,495 04/22/2003 C. Chang
21, us 6,515,434 02/04/2003 Biebl
22, Us 6,510,995 01/28/2003 Muthu et al.
23. Us 6,441,558 08/27/2002 Muthu et al.
24, usS 6,388,393 05/14/2002 lllingworth
25. US 6,362,578 03/26/2002 Swanson et al.
26. us 6,351,079 02/26/2002 Willis
27. us 6,329,764 12/11/2001 Van de Ven
28. Us 6,329,760 12/11/2001 Bebenroth
29. Us 6,329,758 12/11/2001 Salam
30. Us 6,285,139 09/04/2001 Ghanem
31. us 6,236,331 05/22/2001 Dussureault
32, us 6,161,910 12/19/2000 Reisenauer et al.
33. us 6,153,985 11/28/2000 Grossman
34. us 6,150,771 11/21/2000 Perry
35, us 6,051,935 04/18/2000 Bucks et al.
36. us 5,973,483 10/26/1999 Jo
37. UsS 5,812,105 09/22/1998 Van de Ven

Examiner Date

Signature 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 communication to applicant.
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Application Number
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Filing Date

October 11, 2011

First Named Inventor

John Roberts et al.

Art Unit
(use as many sheets as necessary) Examiner Name
Sheet | A2 [ of | A4 Attorney Docket Number 5308-703CT

38. Us 5,783,909 07/21/1998 Hochstein
39, us 5,661,645 08/26/1997 Hochstein
40. us 5,128,595 07/07/1992 Hara
41. Us 4,988,889 01/29/1991 Oughton, Jr.
42, US 4,685,303 08/11/1987 Branc et al.
43, US 4,298,869 11/03/1981 Okuno
44, us 3,787,752 01/22/1974 Delay
45, us 2009/0184666 07/23/2009 Myers et al.
46, us 2008/0278097 11/13/2008 Roberts et al.
47, US 2008/0259589 10/23/2008 Van De Ven
48, UsS 2008/0136313 06/12/2008 Van De Ven et al.
49, US 2008/0130285 06/05/2008 Negley et al.
50. us 2008/0112170 05/15/2008 Trott et al.
51, us 2008/0112168 05/15/2008 Pickard et al.
52. Us 2008/0106907 05/08/2008 Trott et al.
53, us 2008/0106895 05/08/2008 Van De Ven et al.
54, Us 2008/0089053 04/17/2008 Negley
55, us 2008/0088248 04/17/2008 Myers
56. us 2008/0084701 04/10/2008 Van De Ven et al.
57. us 2008/0084700 04/10/2008 Van De Ven
58, us 2008/0084685 04/10/2008 Van De Ven et al.
59, us 2008/0048582 02/28/2008 Robinson
60. usS 2007/0280624 12/06/2007 Negley et al.
61. us 2007/0279903 12/06/2007 Negley et al.
62. us 2007/0279440 12/06/2007 Negley
63. us 2007/0278934 12/06/2007 Van De Ven et al.
64, Us 2007/0278503 12/06/2007 Van De Ven et al.
65, us 2007/0274080 11/29/2007 Negley et al.
66. Us 2007/0274063 11/29/2007 Negley
67. UsS 2007/0267983 11/22/2007 Van De Ven et al.
68, us 2007/0263393 11/15/2007 Van De Ven
69. Us 2007/0236911 10/11/2007 Negley
70. us 2007/0171145 07/26/2007 Coleman et al.
71. us 2007/0170447 07/26/2007 Negley et al.
72. us 2007/0139923 06/21/2007 Negley et al.
73. US  2007/0139920 06/21/2007 Van De Ven et al.
74. us 2007/0137074 06/21/2007 Van De Ven et al.
75. Us 2007/0115248 05/24/2007 Roberts et al.
76. UsS 2004/0046510 03/11/2004 Allen
77. US- 2001/0024112 09/27/2001 Jacobs et al.
78. US- 2006/139954 06/29/2006 Kobori Tomoki et al.
79. us 6,459,919 10/01/2002 Lys et al.

Examiner Date
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80. US  2006/0176411 08-10-2006 Furukawa
81. | US  2005/0035728 02-17-2005 Schanberger et al.
82. US  2002/0176411 10-10-2002 Hair, 1l et al.
83. UsS 7,642,725 01-2010 Cusinato et al.
84. US 2003/0112216 06-2003 Choi, Kyu-Don
85. Us 5,461,397 10-1995 Zhang et al.
86. Us 2009/0021471 01-2009 Park et al.
87. US  2008/0136770 06-2008 Peker et al.
88. US  2005/0231459 10-2005 Furukawa, Norimasa
89. US  2007/0247414 10-2007 Roberts, John K.
90. US  2008/0150877 06-2008 Chao et al.
91. US  2008/0198112 08-2008 Roberts, John
92. Us 5,767,818 06-1998 Nishida, Shinsuke
93. Us 5,793,343 08-1998 Hart et al.
94, US  2002/0070914 06-2002 Bruning et al.
95, US 6,847,342 01-2005 Tsuji, Ryuhel
96, US  2005/0231459 10-2005 Furukawa, Norimasa
97. us 6,985,124 01-2006 Nogawa, Masashi
98. US  2006/0125773 06-2006 Ichikawa et al.
99. US  2006/0214876 09-2006 Jendbro et al.
100. | US  2007/0046590 03-2007 Umezaki et al.
101. | US  2007/0159434 07-2007 Yen et al.
102. | US 7,285,923 10-2007 Yu, Byung-Cheol
103. | US 7,327,337 02-2008 Callahan, Jeffrey Scott
104. | US 7,365,717 04-2008 Lee et al.
105. | US  2009/0066687 03-2009 Oke et al.
106. | US 7,557,779 07-2009 Tanada, Yoshifumi
107. | US 7,633,577 120-2009 Moon et al.
108. | US 7,724,220 05-2010 Yen et al.
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns,
Initials* No. - - MM-DD-YYYY Applicant of Cited Lines, Where
E:;’an)y Code, Number, Kind Code (if Document Relevant Passages or
Relevant Figures T
Appear
109. | JP 10-233669 09-02-1998 Matsushita Electric JPO Machine Abstract
Works Lid. Translation
110. | GB 2 249 840 05-20-1992 Alireza Ghazi Abstract
Hessami
111. | JP 2006-242733 09-02-1994 Matsuura Yuji JPO Machine Abstract
Miyagi Mitsunobu Translation
112, | WO 01/63977 08-30-2001 Production Abstract
Solutions, Inc.
Examiner Date
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114. | In-Plug® series: IPS401, “High Efficiency, High Power Factor, Universal High Brightness WHITE
LED Controller”, ASIC Advantage Inc.

115. | International Search Report and Written Opinion corresponding to International Application
No. PCT/US2007/078368; Mailing Date: July 4, 2008.

116. | International Search Report and Written Opinion corresponding to International Application
No. PCT/US2007/012708; Mailing Date. February 20, 2008.

117. | International Search Report and Written Opinion corresponding to International Application
No. PCT/US2007/001834; Mailing Date: April 28, 2008.

118. | Second Wiritten Opinion corresponding to International Application No.
PCT/US2007/001834; Mailing Date; October 20, 2008.

119. | Partial International Search Report corresponding to International Application No.
PCT/US2007/078368; Mailing Date: February 5, 2008.

120. | Perduijn, “Light Output Feedback Solution for RGB LED Backlight Applications”
121. | U.S. Provisional Application No. 61/039,926, filed March 27, 2008.

122. | Communication pursuant to Article 94(3) EPC dated February 7, 2011 corresponding to
European Application No. 08 743 161.5, 6 pages

123. | International Search Report and Written Opinion (15 pages) corresponding to International
Application No. PCT/US2008/005145; Mailing Date: September 2, 2008

124. | 2007-114628, Taisuke, Senda 5/10/2007, 12 pages, translation of Detailed Description

iDoc# 853530
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Systems and Methods for Controlling a Solid State Lighting Panel

First Named Inventor/Applicant Name:

John K. Roberts

Filer:

Timothy Jennings Wall/Michele McMahan

Attorney Docket Number: 5308-703CT
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 380 380
Utility Search Fee 1111 1 620 620
Utility Examination Fee 1311 1 250 250
Pages:
Claims:
Claims in excess of 20 1202 37 60 2220
Independent claims in excess of 3 1201 2 250 500

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 3970
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Electronic Acknowledgement Receipt

EFSID: 11157397
Application Number: 13270387
International Application Number:
Confirmation Number: 5855

Title of Invention:

Systems and Methods for Controlling a Solid State Lighting Panel

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: 5308-703CT
Receipt Date: 11-OCT-2011
Filing Date:
Time Stamp: 12:34:29

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $3970

RAM confirmation Number 16074

Deposit Account 500220

Authorized User

File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description F"ﬂéﬁﬁoner Hispasayétids COP@OV@@J)ﬂifaPPL)
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143130

Transmittal of New Application 5308-703CT-Transmittal.pdf no 1
bac5fd5b03b60f8fd3c8a3256a3754cc1558]
9866
Warnings:
Information:
3944820
2 5308-703CT-Application.pdf yes 36
424ef05e8¢324cd9a3e276¢bdff7a9989971
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 26
Claims 27 35
Abstract 36 36
Warnings:
Information:
. o 649230
3 Drawings-only bla.ck and white line 5308-703CT-Drawings.pdf no 12
drawings
ade2d5222f7102edd21139615a125b16e13}
bd4c8
Warnings:
Information:
194172
4 Oath or Declaration filed 5308-703CT-Declaration.pdf no 3
57632f6774b229f9f1d01bc556e9dc108ee7|
093e
Warnings:
Information:
769984
5 5308-703CT-IDS.pdf yes 6
ce2eeb7e469e61edaaf3efa23910e348614
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 6
Warnings:
Information:
37534
6 Fee Worksheet (SB06) fee-info.pdf no 2
29d60014154dae6a3465¢97973136d54362)
7fod8
Warnings:
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Information:

Total Files Size (in bytes); 5738870

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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/270,387
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 380
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 620
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 250
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 57 minus 20= 37 OR |« 60 - 2220
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 5 minus 3 = 2 x 250 = 500
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 3970
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus X = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) X = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) X OR |x =
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 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 FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/270,387 10/11/2011 2875 3970 5308-703CT 57 5
CONFIRMATION NO. 5855
65106 FILING RECEIPT
MYERS BIGEL SIBLEY & SAJOVEC, P.A.
P.0. BOX 37428 RO TR
000000050562430

RALEIGH, NC 27627
Date Mailed: 10/27/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. 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
submit a written request for a Filing Receipt Correction. 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

Applicant(s)
John K. Roberts, Grand Rapids, MI;
Keith J. Vadas, Lowell, MI;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 11/745,713 05/08/2007 PAT 8,049,709

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 10/24/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/270,387

Projected Publication Date: 02/02/2012
Non-Publication Request: No

Early Publication Request: No
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Title

Systems and Methods for Controlling a Solid State Lighting Panel
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
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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 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
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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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DETAILED ACTION
Double Patenting

1. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.
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Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claims 1-57 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-55 of U.S. Patent No. 8,049,709
(Roberts et al). Although the conflicting claims are not identical, they are not patentably
distinct from each other.

As per claim 1, a lighting system, comprising:

a plurality of strings of solid state lighting devices arranged in a first direction and
positioned at intervals in at least one second direction;

a current supply circuit configured to selectively supply a plurality of on-state drive
currents to the plurality of strings responsive to a plurality of control signals; and

a control system configured to receive a user input and to selectively provide control
signals to the current supply circuit responsive to the user input to selectively drive the
plurality of strings, the control system further including firing logic configured to
determine a firing order of the plurality of strings(claim 1 of '709 patent).

As per claim 2, the firing logic comprises rule-based
logic operative to generate a non-spatially-sequential firing order (claim 2 of ‘709
Patent).

As per claims 3-16, wherein the rule-based logic comprises a rule
that a second string fired after a first string is non-adjacent the first string, comprises a

rule that a first string is fired simultaneously with a second string, wherein the first string
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is non-adjacent the second string, wherein ones of the plurality of strings are

arranged corresponding to a plurality of bars that include portions of the plurality of
strings, wherein the plurality of bars extend in the first direction and are positioned
adjacent one another in a substantially parallel arrangement, wherein the firing order is
operative to cause a first firing, a second firing and a third firing, wherein the first firing
occurs before the second firing and the second firing occurs before the third firing,
wherein the first firing supplies current for at least one string in a first bar, the second
firing supplies current for at least one string in a second bar and the third firing supplies
current for at least one string in a third bar, wherein the second bar is located below the
first bar and the third bar is located above the second bar, further comprising: a first
portion of the plurality of strings including solid state lighting devices that emit light in a
first dominant wavelength; and a second portion of the plurality of strings including solid
state lighting devices that emit light in a second dominant wavelength, wherein each of
the plurality of bars includes at least one string of the first portion of the plurality of
strings and at least one string of the second portion of the plurality of strings and
wherein each of the first portion of the plurality of strings is fired in the firing order and
then each of the second portion of the plurality of strings is fired in the firing order, a first
portion of the plurality of strings in a first bar; and a second portion of the plurality of
strings in a second bar, wherein the first and second portions of the plurality of strings
are fired sequentially in the firing order and wherein the firing order is configured to
determine the location of the second bar relative to the location of the first bar(see

claims 2-15 of ‘709 patent).
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As per claim 17, Roberts show a method for controlling a plurality of strings of
solid state lighting devices configured to extend in a first direction and to be arranged in
substantially adjacent positions relative to one another in a second direction that is
different from the first direction, the method comprising:
receiving an input from a user; and
supplying, based in part on the input from the user, a plurality of pulsed drive currents to
the plurality of strings in a non-spatially-sequential firing order(claim 16 of ‘709 patent) .

As per claims 16-33, Roberts shows further comprising:
determining the firing order that supplies current to a first string of the plurality of strings
and a second string of the plurality of strings; and
defining the second string of the plurality of strings, wherein the defining is based on a
location of the first string, wherein defining the second string comprises selecting one of
the plurality of strings that is not adjacent to the first string, wherein defining the second
string comprises selecting one of the plurality of strings that is located a minimum
quantity of strings from the first string, defining a third string of the plurality of strings,
wherein the third string is configured to be fired after the second string and wherein the
defining is based on a location of the second string and the location of the first string,
wherein defining the second string comprises selecting one of a plurality of strings that
is on a first side of the first string and defining the third string comprises selecting one of
the plurality of strings that is on a second side of the second string, comprising
grouping a plurality of portions of the plurality of strings on a plurality of bars, wherein

the plurality of bars, extend across the panel from the first edge to the second edge and
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are positioned adjacent one another in a substantially parallel arrangement, further
comprising simultaneously supplying current to the portion of the plurality of strings that
are in the same one of the plurality of bars(see claims 17-33 of ‘709 Patent).

As per claim 35, Roberts shows a system for controlling a plurality of strings of
solid state lighting devices that are arranged to extend in a first direction and are
positioned adjacent one another in a second direction and that are supplied current by a
plurality of current drivers, the system comprising:

a sequence generator that generates a firing sequence for firing the plurality of strings;
and

a controller that receives a user input and provides control signals, responsive to the
sequence generator and the user input, to the plurality of current drivers(claim 34 of
709 Patent).

As per claims 36-53, Roberts shows wherein the sequence generator comprises
a deterministic algorithm that determines a location of a subsequently fired string based
on a location of at least one previously fired string, wherein the sequence generator
comprises an algorithm that generates a sequence to fire a first string having a plurality
of solid state lighting devices that emit light in a first dominant wavelength and a second
string having a plurality of solid state lighting devices that emit light in a second
dominant wavelength, wherein the second string is fired after the first string, wherein
the sequence generator comprises an algorithm that generates a sequence to
simultaneously fire a first string having a plurality of solid state lighting devices that emit

light in a first dominant wavelength and a second string having a plurality of solid state
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lighting devices that emit light in a second dominant wavelength, wherein the sequence
generator generates a random sequence of firing, further comprising a plurality of bars
that include portions of the plurality of strings, wherein the plurality of bars extend in the
first direction and are positioned adjacent one another in the second direction, wherein
the firing sequence is configured to simultaneously fire a first portion of the plurality of
strings and then simultaneously fire a second portion of the plurality of strings and
wherein the first portion is located on a first bar and the second portion is located on a
second bar, wherein the firing sequence is configured to simultaneously fire a first
string on a first bar and a second string on a second bar, wherein the first string
includes solid state lighting devices that emit light in a first dominant wavelength and the
second string includes solid state lighting devices that emit light in a second dominant
wavelength(see claims 36-52 of ‘709 Patent).

As per claim 53, Roberts shows a system, comprising: a plurality of strings of
solid state lighting devices arranged in a first direction and positioned at intervals in a
second direction that is substantially orthogonal to the first direction;
a current supply circuit configured to selectively supply a plurality of on-state drive
currents to the plurality of strings responsive to a plurality of control signals;
a control system configured to receive an input from a user and, responsive to the input,
to selectively provide control signals to the current supply circuit to selectively drive the
plurality of strings, the control system further including firing logic configured to
determine a firing order of the plurality of strings; and

wherein the firing logic is configured to drive the plurality of strings in a spatially non-
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adjacent, non-sequential firing order and/or to drive the plurality of strings at different
times for at least a subset of the plurality of strings(claim 51 of ‘709 patent).

As per claims 54-57, Roberts shows wherein the firing logic is further configured
to drive the plurality of strings and/or portions thereof at least partially based on the
spatial relationship between the plurality of strings and or portions thereof, wherein the
firing logic comprises rule-based logic configured to generate a non-spatially sequential
firing order, wherein the rule-based logic further comprises a rule that a second string

fired after a first string is non-adjacent the first string(in claims 2-6,52-55).

Conclusion
2. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to NITIN PATEL whose telephone number is (571)272-
7677. The examiner can normally be reached on 8:00-5:00.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Shalwala Bipin can be reached on 571-272-7681. 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.

/Nitin Patel/
Primary Examiner, Art Unit 2629
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Attorney Docket No.: 5308-703CT PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: John K. Roberts Group Art Unit: 2629

Serial No.: 13/270,387 Examiner: Nitin Patel

Filed: October 11, 2011 Confirmation No,; 5855

For: SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING
PANEL

Date: May 18,2012

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO APRIL 27,2012 OFFICE ACTION
Sir:

This paper is responsive to the Office Action mailed April 27, 2012 regarding the
above-referenced patent application. Plcase reconsider the rejections of the claims for at least
the reasons presented in the following remarks.

If any extension of time for the accompanying response or submission is required,
Applicants request that this be considered a petition therefor. The Commissioner 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 the Claims begins on page 2 of this paper.

Remarks begin on page 12,
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In the Claims: -

1. (Original) A lighting system, comprising:

a plurality of strings of solid statc lighting devices arranged in a first direction and
positioned at intervals in at least one second direction;

a current supply circuit configured to selectively supply a plurality of on-state drive
currents (o the plurality of strings responsive to a plurality of control signals; and

a control system configured to receive a user input and to selectively provide control
signals to the current supply circuit responsive to the user input to selectively drive the
plurality of strings, the control system further including firing logic configured to determine a

firing order of the plurality of strings.

2. (Original) The system of Claim 1, wherein the firing logic comprises rule-

based logic operative to generate a non-spatially-sequential firing order.

3. (Original) The system of Claim 2, wherein the rule-based logic comprises a

rule that a second string fired after a first string is non-adjacent the first string.

4, (Original) The system of Claim 2, wherein the rule-based logic comprises a
rule that a first string is fired simultaneously with a second string, wherein the first string is
non-adjacent the second string.

5. (Original) The system of Claim 1, wherein ones of the plurality of strings are
arranged corresponding to a plurality of bars that include portions of the plurality of strings,
wherein the plurality of bars extend in the first direction and are positioned adjacent one

another in a substantially parallel arrangement.

6. (Original) The system of Claim 5, wherein the firing order is operative to
cause a first firing, a second firing and a third firing, wherein the first firing occurs before the
second firing and the second firing occurs before the third firing, wherein the first firing

supplies current for at least one string in a first bar, the second firing supplies current for at
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lcast one string in a second bar and the third firing supplies current for at least one string in a
third bar, wherein the second bar is located below the first bar and the third bar is located

above the second bar.

7. (Original) The system of Claim 5, further comprising:

a first portion of the plurality of strings including solid state lighting devices that emit
light in a first dominant wavelength; and

a second portion of the plurality of strings including solid state lighting devices that
emit light in a second dominant wavelength,

wherein each of the plurality of bars includes at least one string of the first portion of
the plurality of strings and at least one string of the second portion of the plurality of strings
and wherein each of the first portion of the plurality of strings is fired in the firing order and

then each of the second portion of the plurality of strings is fired in the firing order.

8. (Original) The system of Claim 5, further comprising:

a first portion of the plurality of strings in a first bar; and

a second portion of the plurality of strings in a second bar,

wherein the first and second portions of the plurality of strings are fired sequentially
in the firing order and wherein the firing order is configured to determine the location of the

second bar relative to the location of the first bar.

9. (Original) The system of Claim 1, further comprising:

a first portion of the plurality of strings including solid state lighting devices that emit
light in a first dominant wavelength; and

a second portion of the plurality of strings including solid state lighting devices that
emit light in a second dominant wavelength,

wherein at least one string of the first portion of the plurality of strings is fired

simultaneously with at least one string of the second portion of the plurality of strings.

10. (Original) The system of Claim 1, further comprising:
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a first portion of the plurality of strings including solid state lighting devices that emit
light in a first dominant wavelength; and

a second portion of the plurality of strings including solid state lighting devices that
emit light in a second dominant wavelength,

wherein each of the first portion of the plurality of strings is fired in the firing order

and then each of the second portion of the plurality of strings is fired in the firing order.

11, (Original) The system of Claim 1, wherein the firing logic comprises random

logic operative to generate the firing order.

12, (Original) The system of Claim 1, further comprising a means for generating
a feedback signal configured to provide display performance information to the control

system.

13. (Original) The system of Claim 1,

wherein the current supply circuit comprises a plurality of phase drivers configured to
supply a plurality of on-state drive currents at a plurality of times in a firing cycle,

wherein the plurality of strings of solid state lighting devices comprise a plurality of
string groups, each configured to receive current from one of the plurality of phase drivers,
and

wherein the control system is further configured to determine the plurality of times
that each of the plurality of phasc drivers begin to supply current to the plurality of string

groups.

14. (Original) The system of Claim 13, wherein the ratio of a quantity of the
plurality of phase drivers to a quantity of the plurality of strings of solid state lighting devices
is one and wherein each of the plurality of string groups comprises one of the plurality of

strings of solid state lighting devices.
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15. (Original) The system of Claim 1, wherein the control system is configured to
receive a synchronizing signal from a display controller configured to control a display and

wherein the firing order is synchronized with periodic operations of the display.

16. (Original) The system of Claim 1, wherein the second direction is

substantially orthogonal to the first direction.

17. (Original) A method for controlling a plurality of strings of solid state lighting
devices configured to extend in a first direction and to be arranged in substantially adjacent
positions relative to one another in a second direction that is different from the first direction,
the method comprising:

receiving an input from a user; and

supplying, based in part on the input from the uscr, a plurality of pulsed drive currents

to the plurality of strings in a non-spatially-sequential firing order.

18. (Original) The method of Claim 17, further comprising:

determining the firing order that supplies current to a first string of the plurality of
strings and a second string of the plurality of strings; and

defining the second string of the plurality of strings, wherein the defining is based on

a location of the first string.

19. (Original) The method of Claim 18, wherein defining the second string

comprises selecting one of the plurality of strings that is not adjacent to the first string.

20. (Original) The method of Claim 18, wherein defining the second string
comprises selecting one of the plurality of strings that is located a minimum quantity of

strings from the first string.

21. (Original) The method of Claim 18, further comprising defining a third string

of the plurality of strings, wherein the third string is configured to be fired after the second
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string and wherein the defining is based on a location of the second string and the location of

the first string.

22. (Original) The method of Claim 21, wherein defining the second string
comprises selecting one of a plurality of strings that is on a first side of the first string and
defining the third string comprises selecting one of the plurality of strings that is on a second

side of the second string.

23. (Original) The method of Claim 17, further comprising grouping a plurality of
portions of the plurality of strings on a plurality of bars, wherein the plurality of bars extend
across the pancl from the first edge to the second edge and are positioned adjacent one

another in a substantially parallel arrangemecnt.

24, (Original) The method of Claim 23, further comprising simultaneously
supplying current to the portion of the plurality of strings that are in the same one of the

plurality of bars.

25. (Original) The method of Claim 23, further comprising simultaneously
supplying current to a first string located in a first bar and a second string located in a second

bar.

26. (Original) The method of Claim 23, further comprising:

generating a random number;

assigning a value to each of the plurality of bars; and

simultaneously supplying current to the portion of the plurality of strings on onc of

the plurality of bars based on the random number.

217, (Original) The method of Claim 17, further comprising:
supplying current to a first portion of the plurality of strings according to the firing
order, wherein the first portion of the plurality of strings includes solid state lighting devices

configured to emit light in a first dominant wavelength; and
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supplying current to a second portion of the plurality of strings according to the firing
order after supplying current to the first portion of the plurality of strings, wherein the second
portion of the plurality of strings includes solid state lighting devices configured to emit light

in a second dominant wavelength.

28. (Original) The method of Claim 17, wherein defining is further based on a
dominant wavelength of light emitted by the solid state lighting devices in the first string.

29, (Original) The method of Claim 17, further comprising simultaneously
supplying current to a first string including solid state lighting devices configured to emit
light in a first dominant wavelength and a second string including solid state lighting devices

configured to emit light in a second dominant wavelength.

30. (Original) The method of Claim 17, further comprising:

determining the firing order that supplies current to a first string of the plurality of
strings and a second string of the plurality of strings; and

defining the second string based on a dominant wavelength emitted by the solid state

lighting devices in the first string and a relative position of the first string.

31. (Original) The method of Claim 17, comprising determining the firing order
using a numerical technique.

32, (Original) The method of Claim 31, further comprising:

generating a random number;

assigning a value to each of the plurality of strings; and

supplying current to one of the plurality of strings based on the random number.

33. (Original) The method of Claim 31, wherein the numerical technique

comprises performing a non-linear calculation,
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34. (Original) The method of Claim 17, wherein the firing order comprises a

deterministic order based on at least one rule.

35. (Original) A system for controlling a plurality of strings of solid state lighting
devices that are arranged to extend in a first direction and are positioned adjacent one another
in a second direction and that are supplied current by a plurality of current drivers, the system
comprising;:

a sequence generator that generates a firing sequence for firing the plurality of strings;
and

a controller that receives a user input and provides control signals, responsive to the

sequence generator and the user input, to the plurality of current drivers.

36. (Original) The system of Claim 35, wherein the sequence generator comprises
a deterministic algorithm that determines a location of a subsequently fired string based on a

location of at least one previously fired string.

37. (Original) The system of Claim 35, wherein the sequence generator comprises
an algorithm that generates a sequence to fire a first string having a plurality of solid state
lighting devices that emit light in a first dominant wavelength and a second string having a
plurality of solid state lighting devices that emit light in a second dominant wavelength,
wherein the second string is fired after the first string.

38. (Original) The system of Claim 35, whercin the sequence generator comprises
an algorithm that generates a sequence to sihﬁultaneously fire a first string having a plurality
of solid state lighting devices that emit light in a first dominant wavelength and a second
string having a plurality of solid state lighting devices that emit light in a second dominant

wavelength.

39, (Original) The system of Claim 35, wherein the sequence generator generates

a random sequence of firing,
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40. (Original) The system of Claim 35, further comprising a plurality of bars that
include portions of the plurality of strings, wherein the plurality of bars extend in the first

direction and are positioned adjacent one another in the second direction.

41, (Original) The system of Claim 40, wherein the firing sequence is configured
to simultaneously fire a first portion of the plurality of strings and then simultaneously fire a
second portion of the plurality of strings and wherein the first portion is located on a first bar

and the second portion is located on a second bar.

42, (Original) The system of Claim 40, wherein the firing sequence is configured

to simultaneously fire a first string on a first bar and a second string on a second bar.

43. (Original) The system of Claim 42, wherein the first string includes solid state
lighting devices that emit light in a first dominant wavelength and the second string includes

solid state lighting devices that emit light in a second dominant wavelength.

44, (Original) The system of Claim 35, further comprising:

a first portion of the plurality of strings including solid state lighting devices that emit
light in a first dominant wavelength; and

a second portion of the plurality of strings including solid state lighting devices that
emit light in a second dominant wavelength;

wherein each of the plurality of bars includes at least onc string of the first portion of

the plurality of strings and at least one string of the second portion of the plurality of strings.

45, (Original) The system of Claim 44, wherein the firing sequence is operative to
cause the first portion of strings to fire in a {irst sequence and to then to cause the second

portion of strings to fire in the first sequence.

46. (Original) The system of Claim 35, wherein the plurality of drivers comprise
a polyphase power supply configured to a supply a plurality of temporally shifted drive

currents to a plurality of groups of the plurality of strings.
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47. (Original) A method for controlling a plurality of strings of solid state lighting
devices configured to extend in a first direction and arranged substantially adjacent to one
another, the method comprising supplying a plurality of pulsed drive currerts to a plurality of

groups of the plurality of strings.

48. (Original) The method of Claim 47, further comprising receiving a user input,

Wherein supplying the plurality of pulsed drive currents is based on the user input.

49, (Original) The method of Claim 47, wherein each group of the plurality of
groups comprises one of the plurality of strings and wherein one of the plurality of pulsed
drive currents is provided for each of the plurality of strings by one of a plurality of phase

drivers.

50. (Original) The method of Claim 49, further comprising receiving a
synchronizing signal from a display controller configured to control a refresh rate of display

pixels.

51. (Original) The method of Claim 47, further comprising synchronizing the

plurality of drive currents with a cycles of a periodic operation of a display panel.

52, (Original) The method of'Claim 51, wherein the periodic operation comprises

refreshing pixels and wherein the display panel comprises an LCD display panel.

53. (Original) A system, comprising:

a plurality of strings of solid state lighting devices arranged in a first direction and
positioned at intervals in a second direction that is substantially orthogonal to the first
direction;

a current supply circuit configured to selectively supply a plurality of on-state drive

currents to the plurality of strings responsive to a plurality of control signals;

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 101 of 189



Inre: John K. Roberts et al.
Serial No.: 13/270,387
Filed: October 11, 2011
Page 11

a control system configured to receive an input from a user and, responsive to the
input, to sclcctively provide control signals to the current supply circuit to selectively drive
the plurality of strings, the control system further including firing logic configured to
determine a firing order of the plurality of strings; and

wherein the firing logic is configured to drive the plurality of strings in a spatially
non-adjacent, non-sequential firing order and/or to drive the plurality of strings at different

times for at least a subset of the plurality of strings.

54, (Original) The system of Claim 53, wherein the firing logic is further
configured to drive the plurality of strings and/or portions thereof at least partially based on

the spatial relationship between the plurality of strings and or portions thereof.

55. (Original) The system of Claim 53, wherein the firing logic comprises rule-

based logic configured to generate a non-spatially sequential firing order.

56. (Original) The system of Claim 55, wherein the rule-based logic further

comprises a rule that a second string fired after a first string is non-adjacent the first string.

57. (Original) The system of Claim 55, wherein the rule-based logic further
comprises a rule that if first string is fired simultaneously with a second string, then the first

string is non-adjacent the second string.
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REMARKS
Applicants appreciate the detailed examination evidenced by the Office Action mailed
April 27, 2012 ("Office Action"). Applicants respectfully submit that pending Claims 1-57
are patentable for at least the reasons discussed in detail below and request that the rcjections

thereof be withdrawn.

The Double Patenting Rejection Has Been Overcome

Claims 1-57 stand rejected under the nonstatutory, judicially created docirine of
obviousness-type double patenting over Claims 1-55 of U.S. Patent No. 8,049,709. (Office
Action, page 3.)

To place the application in condition for allowance, Applicants have submitted
herewith a Terminal Disclaimer disclaiming the additional term over U.S. Patent No.
8,049,709. Applicants’ agreement to provide a Terminal Disclaimer is to expedite issuance
of the present application and does not admit that the present invention is obvious in light of
U.S. Patent No. 8,049,709. Accordingly, withdrawal of the obviousness-type double
patenting rejection of Claims 1-57 is respectfully requested.-57 is overcome, the withdrawal

of which is respectfully requested.
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CONCLUSION
As all of the claims are now in condition for allowance, Applicants respectfully
request allowance of the claims and passing of the application to issue in due course,
Applicants urge the Examiner to contact Applicants' undersigned representative at (919) 854-

1400 to resolve any remaining formal issues.

Respectfully submitted,

ONNINY

-

Timothy J. Wall
Registration No. 50,743
Attorney for Applicants

USPTO Customer No. 65106
Myers Bigel Sibley & Sajovec
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

» ,WMP@nWTrademark Offize on May 18, 2012.

Michele P, McMahan
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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 06/01/2012
MYERS BIGEL SIBLEY & SAJOVEC, P.A. Certificate of Mailing or Transmission
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
RALEIGH, NC 27627 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
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.
13/270,387 10/11/2011 John K. Roberts 5308-703CT 5855
TITLE OF INVENTION: SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING PANEL
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 09/04/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PATEL, NITIN 2629 345-102000
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
[ "Fee 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 CFR 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, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlss1oner 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651- O(!D?:etltLl'(g Q’geclt I;ll r?cre]r?ar% oLf‘gé,'%stg}r&%lf%g COMMERCE
Exhibit 1002 - Page 113 of 189




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

| appcaTonno. | FILING DATE | FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
13/270,387 10/11/2011 John K. Roberts 5308-703CT 5855
65106 7590 06/01/2012 | DXAMINER |
MYERS BIGEL SIBLEY & SAJOVEC, P.A. PATEL, NITIN
P.O. BOX 37428
RALEIGH, NC 27627 | ART UNIT PAPERNUMBER |

2629

DATE MAILED: 06/01/2012

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 O 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 0 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.

Page3o0f3 | . ]
PTOL-85 (Rev. 02/11) Petitioner Hisense USA Corporation
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.

Petitioner Hisense USA Corporation
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Application No. Applicant(s)

. . 13/270,387 ROBERTS ET AL.
Notice of Allowablllty Examiner Art Unit
NITIN PATEL 2629

-- 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. [ This communication is responsive to 5/18/2012.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-57.
4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a[d Al b)y[JSome* c)[]None 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 result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] 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.
6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [0 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [J 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).

7. ] 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. [[] Notice of Draftperson's Patent Drawing Review (PTO-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. [J Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance

of Biological Material

9. [] Other

/Nitin Patel/
Primary Examiner, Art Unit 2629

U.S. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Alpwahlliy oo &R 66% o.Ml Date 20120524
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

13270387 ROBERTS ET AL.
H“NH“ ‘“ ““ ‘ “HW - o
NITIN PATEL 2629
SEARCHED
Class Subclass Date Examiner
345 87,102, 204,211 5/24/2012 NP
SEARCH NOTES
Search Notes Date Examiner
EAST SEARCH 5/24/2012 NP
INTERFERENCE SEARCH
Class Subclass Date Examiner
Updated above class and subclass 5/24/2012 NP
pgpub database 5/24/2012 NP

U.S. Patent and Trademark Office

Petitioner Hisense USA E€orpuratiétee
Exhibit 1002 - Page 117 of 189




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 13575357 ROBERTS ET AL.
NITIN PATEL 2629
ORIGINAL INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED

345 102 G 9 | G 3/36 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
345 98
X Claims renumbered in the same order as presented by applicant O CPA X T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 17 33 49

2 18 34 50

3 19 35 51

4 20 36 52

5 21 37 53

6 22 38 54

7 23 39 55

8 24 40 56

9 25 41 57

10 26 42

11 27 43

12 28 44

13 29 45

14 30 46

15 31 47

16 32 48
NONE

Total Claims Allowed:
57

(Assistant Examiner) (Date)
/NITIN PATEL/
Primary Examiner.Art Unit 2629 05/24/2012 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 7,9

U.S. Patent and Trademark Office

Part of Paper No. 20120524
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PTO/SB(81 (01-08)

Approved o use through 11/30/2011, OMB 0651-0035

U.8. Patent and Trademark Office; .8, DEPARTMENT OF COMMERCE

Under the Papenvork Reduction Act of 1985, no persons ara required to respond lo a collection of Information uniess 1t displays a valid OMB contral number,

4 POWER OF ATTORNEY Application Number | 13/270,367 )
" OR Filing Pate October 11, 2011
First Named Inventor John K. Roberts
REV\\;S%AJ Ir\cl)Er\eNopF OPVEI);\I’RESFOXTATLTR?NREI\IYEY Title Systems and Methods for Controlling a ...
AND Art Unlt 2629
Examlner Name PATEL, NITIN
QHANGE OF CORRESPONDENCE ADDRESS Attorney Docket Number | -5308-703CT /

I hereby revoke all previous powers of attorney given in the above-identified application.

A Power of Altorney is submilied herawith,

OR
| hereby appoint Praclilioner(s) assoclated wilh the following Customer 65106
Number as my/our allornay(s) or agent(s) lo prosecute the application
identilled above, and lo {ransact all businass in (he United Stales Patent
and Trademark Office connecled therewlth:

OR

D | hereby appolnt Praclitioner(s) hamed below as my/our attorney(s) or agent(s) to prosecute the application identifled above, and

1o lransac! all business in the Unlled States Palent and Trademark Office connected therewith:

Practitioner(s) Name Registralion Number

Please recognize or change the correspondence address for the above-ldentified application to:
[)Z] The address associatad wilhy the above-menlioned Customer Number,
OR

D The address associaled wilh Cuslomer Number:
OR
Flem or
Individual Name
Address

Clly [ State | [ zip |
Counlry
Telephone | Email ]
| am the:
D ApplicanVinventor,

R

o
[Z] Assignee ol record of the entlre Interesl, See 37 CFR 3.71,
Statemen! under 37 ‘QFR 3.73(b) (Form PTO/Isglgs) submilted herewith or filed on

SIQMTURE of Appllcant or Asslgnee of Record

2 N o |
Signature //)ﬂ/f*«-’f{) Mﬂa,d¢f‘ Dale (3/ [ // 2
Name Julio/Garcerary Telephone
Title and Company  h_Chiéf Intellectual Property Counsel - Cree, [nc,

NOTE: Signalures of all \he Inventors of assigness of record of the entira Inlerest or helr representative(s) are required, Submit mulliple forms if more than one
signature Is required, see below*,

[ZI *Total of 1 forms are submitied,

This collection of infermation I8 required by 37 CFR 1.31, 1,32 and 1.33. The information Is required to ottain or retain a benelit by the public which is to file (and by tho
USPTO lo process) an appllcation, Confidentlality Js govarmed by 36 U.8.C. 122 and 37 CFR 1,11 and 1.14. This collaction Is eslimated lo lake 3 mihutes lo complete,
including gathering, preparing, aad submitting the completed applicallon form to the USPTO. Time will vary depending upon the Individual case, Any commenis on
the amiount of :lme you require to compléte (his form andfor suggestions for reducing this burden, should be sant lo the Chief informatlon Officer, U.S. Patent and
Trademark Office, U,S, Deparlment of Commercs, P.O. Box 1450, Alexandrla, VA 22313-1460, DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO! Commissloner for Patents, P,O. Box 1450, Alexandria, VA 22313-1450,

If you neoed assisiance in completing the form, call 1-800-PT0-9199 and select option 2,

Petitioner Hisense USA Corporation
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PTO/SB/46 (07-09)

Approved for use through 07/31/2012, OMB 0651-0031

U.8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under lhe Paperwoik Reduction Act of 1995, no persons are required lo respond 1o a collection of informalion unless Il displays a valid OMB contral number.

STATEMENT UNDER 37 CFR 3.73(b)
ApplicanyPatent Owner: JOhn K. Roberts et al,

Application No./Patent No.: 13/270,387 Filed/lssue Date: October 11, 2011
Titled:

Systems and Methods for Controlling a Solld State Lighting Panel

Cres, Inc,  a Corporation

(Type of Asaignes, 8.g., corporation, parinership, university, government agency, ele,

{Name of Assignoe)

states that it is:

1. the assignee of the entire right, title, and interest in;

2, D an assignee of less than the entive right, tltle, and interest in
(The-extent (by percentage) of its ownership interest is %); or
3, [:] the assignee of an undivided Interest in the entirety of (a complele assignment from one of the joint inventors was made)
(he patent application/patent identified above, by virtue of elther;
A. [g] An assignment from Lhe inventor(s) of the patent application/patent identlfied above. The asslgnment was recorded in

the United States Patent and Trademark Office al Reel 019565 , Frame 0719 , or for which a
copy therefore Is atlached.

OR
B. D A chain of title from the Inventor(s), of the patent applicationipatent 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 altached,

2. From; To:

The document was recorded In the United States Patent and Trademark Office al

Reel . Frame . or for which a copy thereof is altached,

3, From: To

The document was recorded in the United Slales Patent and Trademark Office al

Reel . Frame . ot for which a copy thereof Is altached,

D Adcltional documents In the chajn of title are lisled on a supplemental sheel(s).
Z} As required by 37 CFR 3.73(b)(1)(i), the documertary evidence of the chain of lille from the original owner to the assignee was,
or concurrently Is belng, submitted for recordation pursuant to 37 CFR 3.11,

[NOTE; A separale copy (i.e., a true copy of the original assignment document(s)) mus! be submitted to Assignment Division in
accordance with 37 CFR Parl 3, to record the assignment In the records of the USPTO, See MPEP 302.08)

The unﬁ rsigned (whosg.tilg Is supplied be'ow) is authorized to acl on behalf of the asslgnee.
o Y N 0l L[>

g Ojnatureu Dale
JUliaGarceran Chief |P Counsel

Printed or Typed Name Title

‘This collection of informalion is required by 37 CFR 3,72(b). The infarmaton s required lo obtaln of retaln a benefit by the public which is (o file (and by the USPTO lo
process) an application, Confidenilalily is governed by 35 U.8,C, 122 and 37 CFR 1,11 and 1,14, This colleclion Is estimated 0 take 12 minules {o complets, including
gathering, preparing and submitling the compleled application form lo the USPTO. Time will vary depending upon the indlyidual case, Any comments on the amount of lime
you require to complete this form andfor suggestions for reducing Ihis burden, should be sent to the Chiaf Information Officer, U.S. Palent and Trademark Offics, U.s.

Depariment of Commarce, P.O, Box 1450, Alaxandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TG THIS ADDRESS, SEND TO: Commissioner
for Patents, P.O, Box 1460, Alexandria, VA 22313-1460,

I you need assislance {n complaling the form, cp élﬁ&trdw éln.'/lgléﬁgig ZU S A C o rporati on
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Electronic Acknowledgement Receipt

EFSID: 12954588
Application Number: 13270387
International Application Number:
Confirmation Number: 5855

Title of Invention:

SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING
PANEL

First Named Inventor/Applicant Name:

John K. Roberts

Customer Number:

65106

Filer:

David C. Hall/Jessica Blischok

Filer Authorized By: David C. Hall
Attorney Docket Number: 5308-703CT
Receipt Date: 07-JUN-2012
Filing Date: 11-0CT-2011

Time Stamp: 08:29:02

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.)

276916
5308-703CT_POA_and_Statem

ent.pdf

yes

4f4285b109¢18994baddb96f9e88bdf15d8f|
4677
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Multipart Description/PDF files in .zip description
Document Description Start End
Power of Attorney 1 1
Assignee showing of ownership per 37 CFR 3.73(b). 2 2
Warnings:
Information:
Total Files Size (in bytes); 276916

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
%:ea?i%%?i&rgma 22313-1450

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |

13/270,387 10/11/2011 John K. Roberts 5308-703CT

CONFIRMATION NO. 5855

65106 POA ACCEPTANCE LETTER
MYERS BIGEL SIBLEY & SAJOVEC, P.A.
P.O. BOX 37428 IR L R
RALEIGH, NC 27627 0000000548977

Date Mailed: 06/18/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/07/2012.

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.

/nhorne/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Complete if Known
Application Number 13/270,387
INFORMATION DISCLOSURE Filing Date October 11, 2011
STATENMENT BY APPLICANT First Named Inventor John K. Roberts
Art Unit ' 2629
(use as many sheets as necessary) Examiner Name Nitin Patel
Sheet | B1 | of | B1 Attorney Docket Number 5308-703CT

U.S. PATENT DOCUMENTS

Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials™ No. N - - MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
umber-Kind Code (if known) . Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns,
Initials No. Cotniry Cods, Number, Kind Coda (F MM-DD-YYYY Appllsc;a(\:r&t n?; rilted Relel\-/g]risis\;\g;z;ees o
known) Ny
Relevant Figures T
Appear
T- Abstract

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, journal,
Initials* No. serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published T

1 Examination Report dated July 12, 2012 corresponding to European Patent Application No. T
08 743 161.5; 6 pages

Examiner Date
Signature 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 communication to applicant.
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Electronic Patent Application Fee Transmittal

Application Number:

13270387

Filing Date:

11-Oct-2011

Title of Invention:

SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING
PANEL

First Named Inventor/Applicant Name:

John K. Roberts

Filer:

Timothy Jennings Wall/Michele McMahan

Attorney Docket Number: 5308-703CT
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
... . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFSID: 13311600
Application Number: 13270387
International Application Number:
Confirmation Number: 5855

Title of Invention:

SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING

PANEL

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: 5308-703CT
Receipt Date: 23-JUL-2012
Filing Date: 11-0CT-2011
Time Stamp: 12:28:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $180

RAM confirmation Number 10259

Deposit Account 500220

Authorized User

File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description F"ﬂéﬁﬁoner Hispasayétids COP@OV@@J)ﬂifaPPL)
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308804
1 5308-703CT-IDS.pdf yes 3
6e3051e7¢54¢095289%a1e71cf6c6chf05f414
dab
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 3
Warnings:
Information:
5308-703CT-E inationRpt >49713
2 Foreign Reference );afmlna lonrpt. no 7
p 3ecdbc6b8e8fe0186982f995e64007b3fa2e|
7691
Warnings:
Information:
30321
3 Fee Worksheet (SB06) fee-info.pdf no 2
4184b40adf32017af852d67ba8de67e030c
547b0
Warnings:
Information:
Total Files Size (in bytes); 888838

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. 56308-703CT PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Roberts et al. Confirmation No. 5855
Application No.: 13/270,387 Examiner: Nitin Patel
Filing Date: October 11, 2011 Group Art Unit: 2629

For:  SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING PANEL

July 23, 2012
Mail Stop Amendment
Commissioner for Patents
Box 1450
Alexandria, VA 22313-1450

N INFORMATION DISCLOSURE STATEMENT TRANSMITTAL
ir:
Attached is an Information Disclosure Statement listing of documents, together with a copy of any
listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S.
patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2)(ii).
] In accordance with 37 CFR 1.97(b), the information disclosure statement is being filed:
(] (1) within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d);
[](2) within three months of the date of entry of the national stage as set forth in §1.491 in an
international application;
[1(3) before the mailing of a first Office Action on the merits; or
[1(4) before the mailing of a first Office Action after the filing of a request for continued
examination under §1.114.
[] In accordance with 37 CFR 1.97(c), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under §1.113, a
notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is
accompanied by one of the following:
[](1) The statement specified under 37 CFR 1.97(e), as follows:

] Each item of information contained in the information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

[ No item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; or

[J(2) The fee set forth in §1.17(p);
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In re: Roberts et al.
Application No.: 13/270,387
Filing Date: October 11, 2011
Page 2 of 2

X In accordanée with 37 CFR 1.97(d), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(c) above, but on or before payment of the issue fee, and is accompanied by
both of the following:

X (1) The statement specified under 37 CFR 1.97(e), as follows:

Xl That each item of information contained in the information disclosure statement
was first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

[] That no item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; and

Xl (2) The fee set forth in §1.17(p);

In accordance with 37 CFR 1.97(g), the information disclosure statement shall not be construed as a
representation that a search has been made.

In accordance with 37 CFR 1.97(h), the information disclosure statement shall not be construed to
be an admission that the information cited in the statement is, or is considered to be, material to patentability
as defined in §1.56(b).

[] The Director is hereby authorized to charge the fee specified in 37 C.F.R. § 1.17(p), and any fee
deficiency or credit any overpayment, to Deposit Account No. 50-0220; or

X] No fee is believed due. However, the Director is hereby authorized to charge any deficiency or
credit any overpayment to Deposit Account No. 50-0220.

Respectfully submitted,

R$ohyJ.Wa

Registration No. 50,743
Attorney for Applicants

Customer Number 65106

Myers Bigel Sibley & Sajovec, P.A.
P.O. Box 37428, Raleigh, NC 27627
919-854-1400

919-854-1401 (Fax)

CERTIFICATION OF TRANSMISSION

ence is being transmitted via the Office electronic filing system in
.S. Patent and Trademark Office on July 23, 2012,

| hereby certify that this corresp

accordance with 37 ?? 1.6(a)(4) to tHe

Name: Michele P. McMahan

e
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Complete if Known
Application Number 13/270,387
INFORMATION DISCLOSURE Filing Date October 11, 2011
STATEMENT BY APPLICANT First Named [nventor John K. Roberts
Art Unit 2629
(use as many sheets as necessary) Examiner Name Nitin Patel
Sheet [ C1 [ of [ C1 Attorney Docket Number 5308-703CT
U.S. PATENT DOCUMENTS
E)fgminer Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials No. Number-Kind Gode ( known) MM-DD-YYYY Applicant of Cited Document Relevanlt: gi?::%:pzz I;{elevant
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns,
Initials™* No. Sountry Cods, Number, Kind Code (T MM-DD-YYYY Applicant of Cited Lines, Where
kr?:wnnr)y ode, Rumber, Rin Document Relevant Passages or
Relevant Figures T
Appear
1 JP 2000 148095 (A) 05-26-2000 Canon KK T- Abstract

NON PATENT LITERATURE DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, journal,
serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published

Examiner | Cite
Initials™ No.
2 Japanese Office Action dated July 20, 2012 corresponding to Japanese Patent Application T
No. 2010-507390, 7 pages

Examiner Date
Signature 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 communication to applicant.
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" ' W

815 5915 8651 Fax 1458
asamura@aaomura RSB

MYERS BIGEL SIBLEY & SAJOVEC,
P.R.

P.0. Box 37428

Raleigh, N.C. 27627

g. §. A,

July 30, 2012

PRIVILEGED & CONFIDENTIAL

Attention: MR. DAVID €. HALL
Dear Sirs:

Re: Cree, Inc.
Japanese Patent Appln. No. 2010~50733C
Your Ref. 5308.703.59

{Our Ref. PA~3IBTB2EV 3y

We advise that we have received an Qfficial Action mailed
July 20, 2012 on the subject application, and are sending
vou herewith,

{a) A copy of the Office Action in Japaunese
(1) List of Cited Reference{s) and

Record of Search result of Prior Art document(s)
{cy Copy of Reference{s) with English aAbstracts({s).

English Translation of the action and our comments will
follow.

Yours very truly,

ASAMURA PATENT OFFICE, p.o.

DOCKETED
By A&

Kazuyuki Obinata Date gﬁd¢%¢w
g |
RQUTE TO:
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™M
PRSI S |
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List of Cited reference{s)

1. JP~A~2000-148085

Regord of Search Results of Prior Art Document(s)
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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. 5308-703CT PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Roberts et al. Confirmation No. 5855
Application No.: 13/270,387 Examiner; Nitin Patel
Filing Date: October 11, 2011 Group Art Unit: 2629

For:  SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING PANEL

August 3, 2012
Mail Stop Amendment
Commissioner for Patents
Box 1450
Alexandria, VA 22313-1450

S INFORMATION DISCLOSURE STATEMENT TRANSMITTAL
ir:
Attached is an Information Disclosure Statement listing of documents, together with a copy of any
listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S.
patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2)(ii).
[] In accordance with 37 CFR 1.97(b), the information disclosure statement is being filed:
1 (1) within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d),
[J(2) within three months of the date of entry of the national stage as set forth in §1.491 in an
international application;
[ (3) before the mailing of a first Office Action on the merits; or
[J (4) before the mailing of a first Office Action after the filing of a request for continued
examination under §1.114,
] In accordance with 37 CFR 1.97(c), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under §1.113, a
notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is
accompanied by one of the following:
(1) The statement specified under 37 CFR 1.97(e), as follows:

[] Each item of information contained in the information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

[] No item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; or

[1(2) The fee set forth in §1.17(p);
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In re: Roberts et al.
Application No.: 13/270,387
Filing Date: October 11, 2011
Page 2 of 2

X In accordance with 37 CFR 1.97(d), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(c) above, but on or before payment of the issue fee, and is accompanied by
both of the following:

X (1) The statement specified under 37 CFR 1.97(e), as follows:

That each item of information contained in the information disclosure statement
was first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of the information disclosure
statement; or

] That no item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making reasonable inquiry,
no item of information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; and

X (2) The fee set forth in §1.17(p);

In accordance with 37 CFR 1.97(g), the information disclosure statement shall not be construed as a
representation that a search has been made.

In accordance with 37 CFR 1.97(h), the information disclosure statement shall not be construed to
be an admission that the information cited in the statement is, or is considered to be, material to patentability
as defined in §1.56(b).

[] The Director is hereby authorized to charge the fee specified in 37 C.F.R. § 1.17(p), and any fee
deficiency or credit any overpayment, to Deposit Account No. 50-0220; or

X No fee is believed due. However, the Director is hereby authorized to charge any deficiency or
credit any overpayment to Deposit Account No. 50-0220.

Respectfully submltted

Tlmothy J. N @

Registration No. 50,743
Attorney for Appllcants

Customer Number 65106

Myers Bigel Sibley & Sajovec, P.A.
P.O. Box 37428, Raleigh, NC 27627
919-854-1400

919-854-1401 (Fax)

CERTIFICATION OF TRANSMISSION

| hereby certify that this correspondence is being transmitted via the Office electronic filing system in
accordance with 37 @R § 1.8(a)(4) to the U.S. Patent and Trademark Office on August 3, 2012,

v e

Name: Michele P. McMahan
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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
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS; This form should be used for transmilling the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be compleled where

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

indicated 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
mainlenance 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) Transmiltal. 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 06/01/2012
MYERS BIGEL SIBLEY & SAJOVEC, P.A. Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
ESL BOGX 3;4(%827627 Séezlt:,s %stal Si'ﬁrvicMc \i/itsl"n su?liscé%lta p}g]satg:ge dfgr first tc;‘!)ass mail bien an anelo 3
EIGH addressed to the Mail Sto, address above, or being facsimile
’ ) 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.
13/270,387 10/11/2011 John K. Roberts 5308-703CT 5855
TITLE OF INVENTION: SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING PANEL
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 09/04/2012
I EXAMINER | ART UNIT | crasssuscrass |
PATEL, NITIN 2629 345-102000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list ' .
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1 M.Vers Blgel Slble.Y
ange of correspondence address (or Change ol Correspondence or agen(s , alternatively, 1
[ Change of dence address (or Change of C d OR, alternativel & Sajovec
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
[ "Fee 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 nonameis 3
Number is requived. 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 patenl. If an assignee is identified below, the document has been [iled 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)

Cree, Inc. Durham, NC

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

4a. The following fee(s) are submitled: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [} A check is enclosed.
Xg Publication Fee (No small entity discount permitted) J Payment by credit card. Form PT0-2038 is attached.
Advance Order - # of Copies mhe Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number __ £} _()D 7 (Yenclose an extra copy of this form).
p VAW Amd W 4 A

5. Change in Entity Status (from status indicated above)
Ja 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 efthe United States t and Trademark Office.

Authorized Signature \ X\J %S\ Date f ‘”/ /7,"/ 2

Typed or printed name Tlmothy J. Wall Registration No. 50,743

This collection of information is required by 37 CFR 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 CER 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed applicalion form to the USPTO. Time will var dEﬁendingfg upon the individual case. Any comments on the amount of time you require to complele
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, 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 13270387

Filing Date: 11-Oct-2011

Title of Invention:

SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING

PANEL
First Named Inventor/Applicant Name: John K. Roberts
Filer: Timothy Jennings Wall/Michele McMahan
Attorney Docket Number: 5308-703CT
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1740 1740
Publ. Fee- early, voluntary, or normal 1504 1 300 300
Petitionar Hisense USA-Corporation
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2040
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Exhibit 1002 - Page 161 of 189




Electronic Acknowledgement Receipt

EFSID: 13490333
Application Number: 13270387
International Application Number:
Confirmation Number: 5855

Title of Invention:

SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING

PANEL

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: 5308-703CT
Receipt Date: 14-AUG-2012
Filing Date: 11-0CT-2011
Time Stamp: 12:07:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2040

RAM confirmation Number 10565

Deposit Account 500220

Authorized User

File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description F"ﬂéﬁﬁoner Hispasayétids COP@OV@@J)ﬂifaPPL)

Exhibit 1002 - Page 162 of 189




160661
1 Issue Fee Payment (PTO-85B) 530?_;;:3:1'I;;lzl.|pedfee- no 1

5731382b38bd85b6732dcch3200fe537a8
77971

Warnings:

Information:

31976
2 Fee Worksheet (SB06) fee-info.pdf no 2
18f902ab4f6dd0919f0ef039600cd977be20
B8ade
Warnings:
Information:
Total Files Size (in bytes); 192637

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.

Petitioner Hisense USA Corporation
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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 DOCKET NO. | CONFIRMATION NO. |
13/270,387 10/11/2011 John K. Roberts 5308-703CT 5855
65106 7590 11/15/2012 | |
EXAMINER
MYERS BIGEL SIBLEY & SAJOVEC, P.A.
P.O. BOX 37428 SHANKAR, VITAY
RALEIGH, NC 27627
| ART UNIT | PAPER NUMBER |
2697
| NOTIFICATION DATE | DELIVERY MODE |
11/15/2012 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

uspto@myersbigel.com

PTOL-90A (Rev. 04/07) Petitioner Hisense USA Corporation
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
13/270.387 11 October, 2011 ROBERTS ET AL. 5308-703CT
EXAMINER
MYERS BIGEL SIBLEY & SAJOVEC, PA.
P.O. BOX 37428 VIJAY SHANKAR
RALEIGH, NC 27627
ART UNIT PAPER
2697 20121108-A
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

The IDS filed on 7/23/12 and 8/3/12 is considered by the Examiner.

NIJAY SHANKAR/
Primary Examiner, Art Unit 2697

PTO-90C (Rev.04-03)
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Receipt date: 08/03/2012

13270387 - GAU

P 2697

Complete if Known
Application Number 13/270,387
INFORMATION DISCLOSURE Filing Date October 11, 2011
STATEMENT BY APPLICANT First Named [nventor John K. Roberts
Art Unit 2629
(use as many sheets as necessary) Examiner Name Nitin Patel
Sheet [ C1 [ of [ C1 Attorney Docket Number 5308-703CT
U.S. PATENT DOCUMENTS
E)fgminer Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials No. Number-Kind Gode ( known) MM-DD-YYYY Applicant of Cited Document Relevanlt: gi?::%:pzz I;{elevant
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns,
Initials™* No. Sountry Cods, Number, Kind Code (T MM-DD-YYYY Applicant of Cited Lines, Where
kn:wnnr)y ode, umber, Kin Document Relevant Passages or
Relevant Figures T
Appear
1 JP 2000 148095 (A) 05-26-2000 Canon KK T- Abstract
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, journal,
Initials® No. serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published
2 Japanese Office Action dated July 20, 2012 corresponding to Japanese Patent Application T
No. 2010-507390, 7 pages
Examiner ol O / Date ’
Signature NVijay Shankar Considered 11/08/2012

*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 communication to applicant.
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Receipt date: 07/23/2012

13270387 - GAU: 2697

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Complete if Known

Application Number

13/270,387 _

Filing Date

Qctober 11, 2011

First Named lnventor

John K. Roberts

Art Unit 2629
(use as many sheets as necessary) Examiner Name Nitin Patel
Sheet | B1 | of | B1 Attorney Docket Number 5308-703CT
‘U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials™ No. Number-Kind Gode (7 i MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
umber-Kind Code (it known) : Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns,
Initials™ No. - - MM-DD-YYYY Applicant of Cited Lines, Where
g:;:x;r)y Code, Number, Kind Code (if Document Relevant Passages or
Relevant Figures T
Appear
T- Abstract
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, journal,
Initials* No. serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published T
1 Examination Report dated July 12, 2012 corresponding to European Patent Application No. T
08 743 161.5; 6 pages
Examiner e , Date s
Signature /Vijay bhankaﬁ Considered 1 1/08/201 2

*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 communication to applicant.

ALL BEFERENCES CONSIDEREP&tifiohdt HiYetisB SN EBrpoBliddGH. /V.5.
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13270387 - GAU: 2629
Complete if Known
Application Number To Be Determined
INFORMATION DISCLOSURE Filing Date October 11, 2011
STATEMENT BY APPLICANT First Named Inventor John Roberts et al.
. Art Unit
(use as many sheets as necessary) Examiner Name
Sheet | A3 | of | A4 Attorney Docket Number 5308-703CT
80. us 2006/0176411 08-10-2006 Furukawa
81. | US  2005/0035728 02-17-2005 Schanberger et al.
Ch /A W 82. | US  2662/01784 1t 10-10-2002 Hair, ill et al. 2002,/0145%92
ange\w=TAPPTECgs. | US 7,642,725 01-2010 Cusinato et al.
to dodument, 84, us 2003/0112216 06-2003 Choi, Kyu-Don
/SRR 85. Us 5,461,397 10-1995 Zhang et al.
86. uUs 2009/0021471 01-2009 Park et al.
7/ 7/EOTZ 87. |US  2008/0136770 06-2008 Peker et al.
88. Us 2005/0231459 10-2005 Furukawa, Norimasa
89. US 2007/0247414 10-2007 Roberts, John K.
90. us 2008/0150877 06-2008 Chao et al.
91, Us 2008/0198112 08-2008 Roberts, John
92, Us 5,767,818 06-1998 Nishida, Shinsuke
93. Us 5,793,343 08-1998 Hart et al.
94, Us 2002/0070914 06-2002 Bruning et al.
95, us 6,847,342 01-2005 Tsuji, Ryuhel
96. us 2005/0231459 10-2005 Furukawa, Norimasa
97. us 6,985,124 01-2006 Nogawa, Masashi
98, us 2006/0125773 06-2006 ichikawa et al.
99, UsS 2006/0214876 09-2006 Jendbro et al.
100. | US 2007/0046590 03-2007 Umezaki et al.
101. | US 2007/0159434 07-2007 Yen et al.
102. | US 7,285,923 10-2007 Yu, Byung-Cheol
103. | US 7,327,337 02-2008 Callahan, Jeffrey Scott
104. | US 7,365,717 04-2008 Lee et al.
105. | US 2009/0066687 03-2009 Oke et al.
106. | US 7,557,779 07-2009 Tanada, Yoshifumi
107. | US 7,633,577 120-2009 Moon et al.
108. | US 7,724,220 05-2010 Yen et al.
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns,
Initials* No. Country Code, Number, Kind Code (7 MM-DD-YYYY Applicant of Cited Lines, Where
! ! Document Relevant Passages or
known) Relevant Figures T
Appear
109. | JP 10-233669 09-02-1998 Matsushita Electric JPO Machine Abstract
Works Lid. Translation
110. | GB 2249 840 05-20-1992 Alireza Ghazi Abstract
Hessami
111. | JP 2006-242733 09-02-1994 Matsuura Yuji JPO Machine Abstract
Miyagi Mitsunobu Translation
112. | WO 01/63977 08-30-2001 Production Abstract
Solutions, Inc.
Sl INitin Patel/ o ered 04/23/2012

*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 communication to applicant.

ALL REFERENCES CC}NSi{)ERE@&NGE&T%&%%&JSN@&E&EMGH /NP/
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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. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/270,387 12/11/2012 8330710 5308-703CT 5855
65106 7590 11/21/2012

MYERS BIGEL SIBLEY & SAJOVEC, P.A.
P.O. BOX 37428
RALEIGH, NC 27627

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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 Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

John K. Roberts, Grand Rapids, MI;
Keith J. Vadas, Lowell, MI;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09) Petitioner Hisense USA Corporation
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Aitormney Bocket No, 3308-703CT PATENT
INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: Roberisetal U.S. Patent No.: 8,330,710
Application No.: 13/270,387 Issued: December 11, 2012
Filed: October 11, 2011 Confirmation No,: 5855

Title: Systems and Methods for Controlling a Solid State Lightning Panel
June 7, 2013

Commissioner for Patents

Attty Certificate of Correction Branch
P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR ENTRY OF CERTIFICATE OF CORRECTION
UNBDER 35 U.S.C §255 AND 37 C.F.R. §1.323

Sir:
The Applicant(s) for the above-referenced patent hereby requests, pursuant to 35 U.S.C

§255 and 37 C.F.R. §1.323, that a Certificate of Correction be issued. This request is made in
order to correct the mistake(s) incurred through the fault of the Applicant(s). The mistakes
appearing in the patent are set forth with corrections on the Certificate of Correction attached
herewith.

The Commissioner is authorized to charge Deposit Acconnt No. 50-0220 in the amount
of $100.00. This amount is believed to be correct; however, the Commissioner is anthorized to
charge any deficiency or credit any overpayment,

Respeuiuﬂ» submitted,

\ \\\

szoth} J %\f il ~ ‘\\___
Registration No. 50,743

Customer No.: 65106

Myers Bigel Sibley & Sajovee, P.A.
P. 0. Box 37428, Raleigh, NC 27627
Telephone: (919) 854-1408
Facsimile: {919) 854-1481

CERTIFICATION OF FLECTRONIC TRANSMISSION
I hereby certify that this correspondence is being transmitied via the Office elecironic filing system in
aecordance with § 1.6 (2} {4) to the U8, Patent and Trademark Office on June 7, 2013,

7 : & 0 £,
T S R e L
S SRR end N AR

! 1% ¥ - S
Cathy . Leonagd.. /

o

Petitioner Hisense USA Corporation
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PTO/SB/XR4 (08-07) Approved for use through 08/3172010. OMS 0651-0033

U.8. Patent and Trademark Office; 11.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to a coliection of information uniess it
displays a valid OMB control number. (Alse Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Pape 1 of 1

PATENT NO.: 8,330,710
APPLICATION NO.:  13/270,387

iISSUE DATE: December 11, 2012
INVENTOR(S): Roberts et al.

It is certified that an error appears or errors appear in the above-identified patent
and that said Letters Patent is hereby corrected as shown below:

Abstract, Hem 57, Line 7: Please correct "of slid state” to read -- of solid state -

inthe Claims:
Colurnn 22, Claim 31, Line 14: Please correct "currents with a cycles”
to read -~ cuorrents with cycles --

Cohmnn 22, Claim 57, Line 48: Please correct “that if first siring”
to read -- that i a first string --

MAILING ADDRESS OF SENDER:
Myers, Bigel, Sibley & Sajovee

P.O, Box 37428

Raleigh, NC 27627

Petitioner Hisense USA Corporation
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Electronic Patent Application Fee Transmittal

Application Number:

13270387

Filing Date:

11-Oct-2011

Title of Invention:

SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING
PANEL

First Named Inventor/Applicant Name:

John K. Roberts

Filer:

Timothy Jennings Wall/Cathy Leonard

Attorney Docket Number:

5308-703CT

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Certificate of Correction

1811 1 100 100

Extension-of-Time:

Petitioner Hisense USA Corporation
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 100

Petitioner Hisense USA Corporation
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Electronic Acknowledgement Receipt

EFSID: 15975172
Application Number: 13270387
International Application Number:
Confirmation Number: 5855

Title of Invention:

SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING

PANEL

First Named Inventor/Applicant Name:

John K. Roberts

Customer Number:

65106

Filer:

Timothy Jennings Wall/Cathy Leonard

Filer Authorized By:

Timothy Jennings Wall

Attorney Docket Number: 5308-703CT
Receipt Date: 07-JUN-2013
Filing Date: 11-0CT-2011

Time Stamp: 07:59:56

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $100

RAM confirmation Number 7519

Deposit Account 500220

Authorized User

File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description F"ﬂéﬁﬁoner Hispasayétids COP@OV@@J)ﬂifaPPL)
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552902
1 Request for Certificate of Correction 5308-703CT_R:;:|fuest_for_COC. no 2

624ech6cb7747106f59e086aa49ed9cd4ch
27¢5f

Warnings:

Information:

29996
2 Fee Worksheet (SB06) fee-info.pdf no 2
158c5acleade399fd4670dbf8113a6a7677:
aa’8
Warnings:
Information:
Total Files Size (in bytes); 582898

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.

Petitioner Hisense USA Corporation
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,330,710 B2 Page 1 of 1
APPLICATION NO. : 13/270387

DATED : December 11,2012

INVENTOR(S) : Roberts et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On Title Page:
Abstract, Item 57, Line 7: Please correct “of slid state™ to read -- of solid state --

In the Claims;
Column 22, Claim 51, Line 14: Please correct “currents with a cycles”
to read -- currents with cycles --

Column 22, Claim 57, Line 48: Please correct “that if first string”
to read -- that if a first string --

Signed and Sealed this
Second Day of July, 2013

Teresa Stanek Rea
Acting Director of the United States Patent and Trademark Olffice

Petitioner Hisense USA Corporation
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Doc Code: PA..

T PTO/AIA/B2B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021, OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless It 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. :

>

Application Number . Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/B2A.)

| hereby appolnt the Patent Pracfitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(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

all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

|:I [ hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact '

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

D The address associated with Customer Number:
OR

I:I Firm or
Individual Name

Address

City | State | . {zp |

Country

Telephone | Email |

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

IDEAL INDUSTRIES LIGHTING LLC

I:l Inventor or Joint Inventor (title not required below)
I:I 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 title 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 title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied pelow) is authorized fo act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature , | Date (Optional) | september 18, 2019
Name Craig K. Atwater )
Title Senior Vice President and General Manager

NOTE: Signature - This form must be slgned by the applicant in accordance with 37 CFR 1.33. See 37 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 file (and by the
USPTO to process) an epplication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection Is estimated to take 2 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 sentto the Chlef 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: Commiissioner
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.

Petitioner Hisense USA Corporation
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Electronic Acknowledgement Receipt

EFS ID: 37940702
Application Number: 13270387
International Application Number:
Confirmation Number: 5855

Title of Invention:

SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING

PANEL

First Named Inventor/Applicant Name:

John K. Roberts

Customer Number:

65106

Filer:

Dennis J. Williamson/Meredith DeRosa

Filer Authorized By:

Dennis J. Williamson

Attorney Docket Number: 1535-703CT
Receipt Date: 05-DEC-2019
Filing Date: 11-0CT-2011
Time Stamp: 14:25:56

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.)
159878
1 1535-703CT.pdf yes 3

83198fb7925abed0aa591d38ac964974d 18]
d1ds6
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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): 159878

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.

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 179 of 189




1536-103 CT

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

Applicant/Patent Owner:

Application No./Patent No.: 13/270,387 Filed/lssue Date: 10-11-2011

Tited: SYSTEMS AND METHODS FOR CONTROLLING A SOLID STATE LIGHTING PANEL

Ideal Industries Lighting LLC _ g 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. [:l An assignee of less than the entire right, title, and interest (check applicable box):

u 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.

D 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. D 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. [:l 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, Keith J. Vadas To: Cree, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 041334 , Frame 0017 , or for which a copy thereof is attached.
2. From: Cree, Inc. To: Ideal 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. 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 USPTQ. 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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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.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

D 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 undersigped (Whdse title is supplied below) is authorized to act on behalf of the assignee.

L/ 's /20 /g

Signature v 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 oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/270,387 10/11/2011 John K. Roberts 1535-703CT
CONFIRMATION NO. 5855
65106 POWER OF ATTORNEY NOTICE
MYERS BIGEL, P.A.

P.O. BOX 37428

IR SRR
RALEIGH, NC 27627 00000011320049

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.

/ggasgedom/

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 |
13/270,387 10/11/2011 John K. Roberts 1535-703CT
CONFIRMATION NO. 5855
158862 POA ACCEPTANCE LETTER

MYERS BIGEL, P.A.
P.0. BOX 37428 ORI I A

RALEIGH, NC 27627 3200536
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.

/ggasgedom/

page 1 of 1
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Case 2122-ov-00170-IRG-REF

AQ 120 (Rev. 08/10)

Document 2 Filed 08/24/22 Page L ot 2 PageiD & 218

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
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

[ Trademarks or

Eastern District of Texas - Marshall Divison on the following

[ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:22-cv-00170 5/24/2022 Eastern District of Texas - Marshall Divison

PLAINTIFF DEFENDANT

BRIGHTPLUS VENTURES LLC LG ELECTRONICS, INC. and

LG ELECTRONICS U.S.A., INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7,960,812 4/6/2010 Brightplus Ventures LLC

2 7,872,705 1/18/2011 Brightplus Ventures LLC

3 8,177,382 5/15/2012 Brightplus Ventures LLC

4 8,294,075 10/23/2012 Brightplus Ventures LLC

5 8,330,710 12/11/2012 Brightplus Ventures LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [J 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

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director
Petitioner Hisense USA Corporation

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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Case 2122-ov-00170-IRG-REF

AQ 120 (Rev. 08/10)

Document 2 Filed 05/24/22 Pa

' e 2 of 2 PagellD# 220

4
b

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1430 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 Eastern District of Texas - Marshall Divison on the following
[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:22-cv-00170 5/24/2022 Eastern District of Texas - Marshall Divison

PLAINTIFF DEFENDANT

BRIGHTPLUS VENTURES LLC LG ELECTRONICS, INC. and

LG ELECTRONICS U.S.A., INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,941,331 1/27/2015 Brightplus Ventures LLC

2 9,605,835 3/28/2017 Brightplus Ventures LLC

3 RE42,598 8/9/2011 Brightplus Ventures LLC

4 RE45,796 11/10/2015 Brightplus Ventures LLC

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [J 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

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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Case 2122-0v-00184-IRG-REF

AO 120 (Rev. 08/10)

Document 2 Filed 060722

Page 1 of 2 PageiD # 157

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
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
[/ Patents.

[ Trademarks or

Eastern District of Texas - Marshall Divison

on the following

( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO.
2:22-cv-00194

DATE FILED
6/7/2022

U.S. DISTRICT COURT

Eastern District of Texas - Marshall Divison

PLAINTIFF

BRIGHTPLUS VENTURES LLC

DEFENDANT

TCL ELECTRONICS HOLDINGS LTD. et al.

TR/I:](;']?I::/I%%\IO %%T?RTDII)E?;IFEITIE HOLDER OF PATENT OR TRADEMARK
1 7,960,812 4/6/2010 Brightplus Ventures LLC
2 8,941,331 1/27/12015 Brightplus Ventures LLC
3 8,177,382 5/15/2012 Brightplus Ventures LLC
4 8,294,075 10/23/2012 Brightplus Ventures LLC
5 8,330,710 12/11/2012 Brightplus Ventures LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [J Answer [J Cross Bill [ Other Pleading

TR/I:](;']?I::/I%%\IO %%T?RTDII)E?;IFEITIE 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

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
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Case 2122-0v-00184-IRG-REF

AQ 120 (Rev. 08/10)

Document 2 Filed O8/07/22 Page 2 of 2 PagelD # 158

REPORT ON THE

TO: Mail Stop 8
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1430 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 Eastern District of Texas - Marshall Divison on the following
[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:22-cv-00194 6/7/2022 Eastern District of Texas - Marshall Divison

PLAINTIFF DEFENDANT

BRIGHTPLUS VENTURES LLC TCL ELECTRONICS HOLDINGS LTD. et al.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,605,835 3/28/2017 Brightplus Ventures LLC

2 REA45,796 11/10/2015 Brightplus Ventures LLC

3 RE42,598 8/9/2011 Brightplus Ventures LLC

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [J 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

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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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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