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DISPLAY CARRIER ATTACHED LIGHT BAR FOR BACKLIT DISPLAYS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of and priority to previously filed India Patent
Application Serial Number 1881/DEL/2015 filed June 24, 2015, the subject matter of which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

Embodiments herein generally relate to display stacks and particularly to light bars, such
as, light emitting diode light bars, for backlit displays.
BACKGROUND
Some modern displays utilize light emitting diode (LED) technology as a light source. For

example, a liquid crystal display (LCD) may use LEDs as a light source. In general, a number of
LEDs are provided in a strip along with a light guide panel to channelize and diffuse the light
emitted from the LEDs. One or more strips of LEDs and the light guide panel are combined with
other display layers to form an LED backlit LCD display. Such LED backlit displays can be
incorporated into a stand alone display or into an all in one computing device, such as, for
example, a smart phone, a tablet, or the like. However, with respect to all in one devices; the
display components can account for 60% or more of the entire thickness of a device. This is
significant as modern trends continue to require thinner and thinner devices.

The present disclosure is directed to the above.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a display stack including a display carrier and LED light bar according to

an embodiment.

FIG. 2 illustrates a block diagram of an LED light bar of the display stack according to an
embodiment.

FIGS. 3A-3B illustrate block diagrams of the LED light bar blocks of packed frames
according to various embodiments.

FIGS. 4A-4F illustrate block diagrams of an LED light bar and display carrier during
various stages of manufacture according to an embodiment.

FIG. § illustrates a logic flow for manufacturing an LED light bar and display carrier
according to an embodiment.

FIG. 6 illustrates a block diagram of a portion of a display stack according to an
embodiment.

FIG. 7 illustrates a logic flow implemented by an LED light bar and display carrier

according to an embodiment.
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FIG. 8 illustrates a computer readable medium according to an embodiment.

FIG. 9 illustrates another device according to an embodiment.

FIG. 10 illustrates still another device according to an embodiment.
DETAILED DESCRIPTION

Various embodiments may be generally directed to a display carrier for an LED backlit

display where the LEDs are directly mounted to the display carrier. In particular, the present
disclosure may be implemented to provide a display carrier having LEDs mounted onto the
display carrier, the LEDs to provide light to a light guide panel. Said differently, the display
carrier may be used as the substrate to which LEDs are mounted. This is significantly different
than other techniques where strips of LEDs are formed using conventional printed circuit boards
(PCBs) as the substrate. These strips are then mounted onto the display carrier during assembly
of the display stack.

As can be appreciated by those of ordinary skill in the art, LEDs often have thermal
constraints and can generate a significant amount of heat during operation. As such, LEDs are
often mounted onto a heat sink or other thermal dissipation substrate. Accordingly, with
conventional light bars for LED backlit displays, the light bar is formed using metal core PCBs
(MCPCBs). In order to provide the necessary thermal dissipation, the thickness of the MCPCBs
is often constrained to being 4 millimeters or greater. Therefore, conventional light bars mounted
on MCPCBs significantly limit the amount to which the thickness of LED backlit displays can be
reduced.

However, the present disclosure provides for forming traces and mounting the LEDs
directly on the display carrier frame. As such, the thickness of the entire display component can
be reduced.

FIG. 1 illustrates a block diagram of a display stack 100. In various examples, the display
stack 100 may include a display carrier 110, LED backlight portions 120-a, a light guide panel
(LGP) layer 130, an LCD layer 140, and a protective layer 150. It is important to note, that the
display stack 100 can include more layers than depicted, less layers than depicted, or different
configurations of layers than depicted. For example, reflective layers, diffusive layers, or the like
may be included. However, it is noted that an exhaustive depiction and listing of the number and
variety of layers that may be included in the display stack 100 is not made for purposes of
brevity. The components of the display stack 100 depicted in FIG. 1 are selected for purposes of
clarity of presentation only and not to be limiting. Importantly, the display stack 100 includes the
display carrier 110 with LED backlight portions 120-a formed or mounted onto the display
carrier 110. In particular, the display carrier 110 is used as the substrate for the LED backlight
portions 120-a.
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As used herein, “a” is intended to denote a positive integer. As such, the display stack 100
can include one or more LED backlight portions 120-a. FIG. 1 depicts LED backlight portions
120-1 and 120-2. However, the display stack 100, as well as other examples of the present
disclosure, can be provided with more of less LED backlight portions 120-a than depicted. With
some examples, the display stack 100 may be provided in an “edge lit” type LCD displays. For
example, the LED backlight portions 120-1 and 120-2 may be provided on either side of the
display stack 100. In some examples, the LED backlight portions 120-1 and 120-2 may be
provided on the top and bottom of the display stack 100. In some examples, a single LED
backlight portion 120-a may be provided, such as, on one side, on the top, or on the bottom of
the display stack 100. With some examples, the display stack 100 may be provided in a “full
array” type LCD display. As such, a number of LED backlight portions 120-a may be arrayed
along a substantial portion of the display carrier. Furthermore, in some examples, one or more of
the LEDs (refer to FIG. 2) of the LED backlight portions 120-a (or a select group of the LEDs)
may be individually controlled (e.g., dimmable, or the like). Examples are not limited in these
contexts.

The display carrier 110 may be formed from a variety of materials and to a variety of
physical dimensions and specifications. It is to be appreciated, that the materials and dimensions
of the display carrier 110 may be based on the display and/or device to which the display carrier
is to be implemented. In general, the display carrier 110 may be formed from a material having
thermal conductive properties. For example, the display carrier 110 may be formed from
aluminum, aluminum alloys, magnesium, magnesium alloys, carbon fiber reinforced plastic,
annealed pyrolytic graphite, mild steel, or the like.

The LED backlight portions 120-1 and 120-2 may comprise a number of individual LEDs
mounted to the display carrier as described herein. More detail regarding the LED backlight
portions 120-1 and 120-2 are provided below. The LGP layer 130 may include one or more
panels or components to channel and diffuse the light emitted from the LED backlight portions
120-1 and 120-2 to the LCD layer 140. The LCD layer 140 may include one or more panels or
components to control portions of the display (e.g., pixels). It is to be appreciated that a variety
of LCD technologies exists and the present disclosure may be implemented with any of these or
future such display technologies. For example, the present disclosure may be implemented using
passive and/or active LCD technology. As a particular example, the LCD layer 140 may include
thin-film transistor (TFT) components, twisted nematic (TN) components, in plane switching
(IPS) components, vertical alignment (VA) components, and/or the like. The protective layer 150
may comprise one or more films, layers, or components to protect the LCD layer 140 and the

display stack 100. For example, the protective layer 150 may be glass, acrylic, or the like.



10

15

20

25

30

35

WO 2016/209481 PCT/US2016/033971

The display stack 100 may be implemented in a variety of displays and/or devices
including displays. For example, the display stack 100 may be implemented in a monitor, a
television, a smart phone, a Ultrabook, a tablet, a laptop, a wearable computing device (e.g., a
watch, glasses, a headset, or the like), a home automation device (e.g., a thermostat, a control
panel, or the like). Furthermore, as noted above, the display stack 100 may include additional
and/or different layers than depicted. For example, the display stack 100 may be implemented
with various touch (e.g., capacitive, or the like) layers, diffusive layers, privacy layer, pressure
layers, etc. Examples are not limited in this context.

The LED backlight portions 120-1 and 120-2 are described in greater detail by reference to
FIGS. 2, FIGS. 3A-3B, FIGS. 4A-4F, and FIG. 5. In general, FIG. 2 depicts the LED backlight
portion 120-1; FIG. 3A depicts a portion of the display carrier 110 and the LED backlight
portion 120-1 while FIG. 3B shows a cross section of the display carrier 110 and the LED
backlight portion 120-1, showing a single LED; FIGS. 4A-4F and FIG. 5 depict a process for
forming the LED backlight portion 120-1 and/or 120-2 on the display carrier 110. It is noted, that
FIGS. 4A-4F depict a cross section representation of the display carrier 110 and the LED
backlight portion 120-1 represented in FIG. 3B during various steps of the process depicted in
FIG. 5. This is done for clarity in discussing forming the LED backlight portion on the display
carrier, or said differently, using the display carrier 110 as the substrate for the LED backlight
portion 120-1 and/or 120-2.

Turing more specifically to FIG. 2, a block diagram depicting the LED backlight portion
120-1 is depicted. In some examples, the LED backlight portion 120-1 may include a power
source 122, a control component 124, and LEDs 126-b, where “b” is a positive integer. LEDs
126-1 and 126-2 are depicted for purposes of clarity. However, it is to be appreciated that the
LED backlight portions 120-1 may be implemented with any number of LEDs 126-b. In general,
the power source 122 may be any of a variety of power sources, and may depend upon the
particular type and power requirements of the LEDs 126-b. The LED backlight portion 120-1
may also optionally include a control component 124. In some examples, the control component
124 may be included in the power source 122. In some examples, the control component 124
may be implemented where dimmable and/or controllable LEDs 126-b are implemented. The
control component 124 may be configured (e.g., by logic, hardware, software, or a combination
of hardware and software) to control the intensity of light emitted by the LEDs 126-b. Each of
the LEDs 126-b may be operably coupled to the power source 122, the controller 124, and/or one
or more other of the LEDs 126-b. In some examples, the LEDs 126-b may be operably coupled
in a series manner, in a parallel, manner, or in another manner suitable for powering the LEDs

126-b.
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Turning more specifically to FIG. 3A, a block diagram of the display carrier 110 and the
LED backlight portion 120-1 of the display stack 100 of FIG. 1 are shown. It is noted, that only
a portion of the display carrier 100 and the LED backlight portion 120-1 are shown for purposes
of clarity. Examples are not limited in this context.

As can be seen, the LED backlight portion 120-1 includes LEDs 126-1 and 126-2. The
LEDs 126-1 and 126-2 are attached or disposed directly on the display carrier 110 and may be
operably connected via traces 128. It is to be appreciated, that traces 128 can connect the LEDs
126-1 and 126-2 to one or more of the power source 122 (refer to FIG. 2), the control
component 124 (refer to FIG. 2), to each other, or other LEDs 126-b (not shown). The traces 128
are formed on the display carrier 110 (refer to FIGS. 4A-4F and FIG. 5). In some examples, the
traces 128 may be copper (or other suitable material) and may be formed on the display carrier
110 using various photolithographic techniques (refer to FIGS. 4A-4F and FIG. 5).

Turning more specifically to FIG. 3B, a cross-sectional view of the display carrier 110 and
the LED backlight portion 120-1 along the cross-section line 300 of FIG. 3A is shown. As
depicted, the LED 126-2 is disposed on the display carrier 110 with the traces 128 between the
display carrier 110 and the LED 126-2. It is noted, that a significant reduction in the thickness of
the LED backlight portion 120-1 versus conventional LED light bars can be realized.
Furthermore, as traces 128 are formed directly on the display carrier 110 and the LEDs 126-b are
positioned directly on the display carrier 110, alignment of the display stack 100 is simplified.
More specifically, conventional light bars must be placed and aligned on the display carrier
during assembly. Accordingly, this alignment process may not be needed when assembling the
display stack of the present disclosure. Additionally, the area available for thermal diffusion of
heat generated by the LEDs 126-b may be increased over conventional designs, thereby reducing
the operating temperature of the LEDs 126-b, potentially increasing the lifespan of the LEDs
126-b and/or the entire display stack 100.

Turning more specifically to FIG. 5, a logic flow 500 for forming an LED backlight
portion on a display carrier, according to at least one embodiment of the present disclosure, is
illustrated. The logic flow 500 is described with reference to FIGS. 4A-4F and to the LED 126-2
of the LED backlight portion 120-1 and the display carrier 110 of the display stack 100 shown in
FIG. 3B. However, the logic flow 500 may be implemented to form LED backlight portions or
LED light bars for backlit LCD displays on a display carrier having a different arrangement than
depicted in these figures. Examples are not limited in this context.

The logic flow 500 may begin at block 510. At block 510 “apply thermal glue to a display
carrier,” thermal glue may be applied to a display carrier. For example, FIG. 4A depicts the

display carrier 110 with thermal glue 410 disposed on a surface of the display carrier. Continuing
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to block 520 “place a layer of electrically conductive material onto the thermal glue” a layer of
electrically conductive material (e.g., copper, gold, conductive alloy, etc.) may be placed on the
display carrier and particularly on the thermal glue. For example, FIG. 4B depicts the display
carrier 110 with a layer of electrically conductive material 420 placed on the thermal glue 410.
Said differently, the electrically conductive material 420 is affixed to the display carrier 110 via
the thermal glue 410.

Continuing to block 530 “etch away portions of the electrically conductive material to
form one or more traces” portions of the electrically conductive material may be etched away to
form one or more traces. For Example, FIGS. 4C and 4D depict a simplified lithographic
process that may be implemented to etch away portions of the electrically conductive material to
form the one or more traces. Specifically, FIG. 4C depicts a UV resist 430 applied to portions of
the electrically conductive material 420. The exposed portions of the electrically conductive
material 420 may be etched away by application of radiation, or the like. After which, the UV
resist may be washed away, leaving the traces 128. It is noted, that this is a very simplified
explanation of lithography and is not intended to be limiting. In particular, the traces 128 may be
formed via any suitable method, even other than lithography. For example, in some
embodiments, the traces 128 may be printed onto the display carrier 110.

Continuing to block 540 “apply an adhesive material to the display carrier” an adhesive
material (e.g., solder paste, or the like) may be applied to the display carrier over the traces 128.
For example, FIG. 4E depicts solder paste 440 applied to the traces 128. Continuing to block
550 “place an LED on the display carrier over the adhesive material” an LED may be placed on
the display carrier over the adhesive material. For example, FIG. 4F depicts the LED 126-2
placed on the display carrier 110 over the solder paste 440. Said differently, the LED 126-2 may
be affixed to the display carrier 110 and electrically coupled to the traces 128 via the solder paste
440.

FIG. 6 illustrates a block diagram of portion of a display stack 600, arranged according to
an example of the present disclosure. The display stack 600 may include the display carrier 110
of FIG. 1. The display carrier 110 has LEDs attached thereto, as described above. In particular,
this figure illustrates the LED 126-2 directly attached to the display carrier 110 and in thermal
communication with the display carrier 110. The LEDs, for example the LED 126-2 emit light
610. The emitted light 610 may be directed to the LGP 130. Furthermore, during operation, or
said differently, while the LEDs are emitting light, the LEDs generate heat 620. The heat 620 is
dissipated through the display carrier 110, which is thermally attached to the LEDs.

FIG. 7 illustrates a logic flow 700. The logic flow 700 may be implemented by a display

stack, or more specifically, an LED directly attached to a display carrier. Beginning at block 710,
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“emit light from an LED in thermal communication with a display carrier,” the LED 126-2 may
emit the light 610. Continuing to block 720, “dissipate heat generated by the LED,” the display
carrier 110 may dissipate heat 620, which is generated by the LED 126-2 while the LED 126-2 is
emitting light 610.

FIG. 8 illustrates an embodiment of a storage medium 2000. The storage medium 2000
may comprise an article of manufacture. In some examples, the storage medium 2000 may
include any non-transitory computer readable medium or machine readable medium, such as an
optical, magnetic or semiconductor storage. The storage medium 2000 may store various types
of computer executable instructions e.g., 2002). For example, the storage medium 2000 may
store various types of computer executable instructions to implement technique 500.

Examples of a computer readable or machine readable storage medium may include any
tangible media capable of storing electronic data, including volatile memory or non-volatile
memory, removable or non-removable memory, erasable or non-erasable memory, writeable or
re-writeable memory, and so forth. Examples of computer executable instructions may include
any suitable type of code, such as source code, compiled code, interpreted code, executable code,
static code, dynamic code, object-oriented code, visual code, and the like. The examples are not
limited in this context.

FIG. 9 is a diagram of an exemplary system embodiment and in particular, depicts a
platform 3000, which may include various elements. For instance, this figure depicts that
platform (system) 3000 may include a processor/graphics core 3002, a chipset/platform control
hub (PCH) 3004, an input/output (I/O) device 3006, a random access memory (RAM) (such as
dynamic RAM (DRAM)) 3008, and a read only memory (ROM) 3010, display electronics 3020,
display backlight 3022 (e.g., including the backlight portions 120-a, or the like), and various
other platform components 3014 (e.g., a fan, a cross flow blower, a heat sink, DTM system,
cooling system, housing, vents, and so forth). System 3000 may also include wireless
communications chip 3016 and graphics device 3018. The embodiments, however, are not
limited to these elements.

As depicted, I/O device 3006, RAM 3008, and ROM 3010 are coupled to
processor 3002 by way of chipset 3004. Chipset 3004 may be coupled to processor 3002 by a
bus 3012. Accordingly, bus 3012 may include multiple lines.

Processor 3002 may be a central processing unit comprising one or more processor cores
and may include any number of processors having any number of processor cores. The
processor 3002 may include any type of processing unit, such as, for example, CPU, multi-
processing unit, a reduced instruction set computer (RISC), a processor that have a pipeline, a

complex instruction set computer (CISC), digital signal processor (DSP), and so forth. In some
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embodiments, processor 3002 may be multiple separate processors located on separate integrated
circuit chips. In some embodiments processor 3002 may be a processor having integrated
graphics, while in other embodiments processor 3002 may be a graphics core or cores.

FIG. 10 illustrates an embodiment of an exemplary processing architecture 4000 suitable
for implementing various embodiments as previously described. More specifically, the
processing architecture 4000 (or variants thereof) may be implemented as part of a system
including the display stack 100 of FIG. 1.

The processing architecture 4000 includes various elements commonly employed in digital
processing, including without limitation, one or more processors, multi-core processors, co-
processors, memory units, chipsets, controllers, peripherals, interfaces, oscillators, timing
devices, video cards, audio cards, multimedia input/output (I/O) components, power supplies,
etc. As used in this application, the terms “system” and “component” are intended to refer to an
entity of a computing device in which digital processing is carried out, that entity being
hardware, a combination of hardware and software, software, or software in execution, examples
of which are provided by this depicted exemplary processing architecture. For example, a
component can be, but is not limited to being, a process running on a processor element, the
processor element itself, a storage device (e.g., a hard disk drive, multiple storage drives in an
array, etc.) that may employ an optical and/or magnetic storage medium, an software object, an
executable sequence of instructions, a thread of execution, a program, and/or an entire
computing device (e.g., an entire computer). By way of illustration, both an application running
on a server and the server can be a component. One or more components can reside within a
process and/or thread of execution, and a component can be localized on one computing device
and/or distributed between two or more computing devices. Further, components may be
communicatively coupled to each other by various types of communications media to coordinate
operations. The coordination may involve the uni-directional or bi-directional exchange of
information. For instance, the components may communicate information in the form of signals
communicated over the communications media. The information can be implemented as signals
allocated to one or more signal lines. Each message may be a signal or a plurality of signals
transmitted either serially or substantially in parallel.

As depicted, in implementing the processing architecture 4000, a computing device
incorporates at least a processor element 910, a storage 930, an interface 990 to other devices,
and coupling 915. Depending on various aspects of a computing device implementing the
processing architecture 4000, including its intended use and/or conditions of use, such a
computing device may further incorporate additional components, such as without limitation, a

counter element 915.
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The coupling 915 incorporates one or more buses, point-to-point interconnects,
transceivers, buffers, crosspoint switches, and/or other conductors and/or logic that
communicatively couples at least the processor element 910 to the storage 930. The coupling
915 may further couple the processor element 910 to one or more of the interface 990 and the
display interface 955 (depending on which of these and/or other components are also present).
With the processor element 910 being so coupled by couplings 915, the processor element 910 is
able to perform the various ones of the tasks described at length, above, for whichever ones of
the computing devices 100, 300 and 600 implement the processing architecture 4000. The
coupling 915 may be implemented with any of a variety of technologies or combinations of
technologies by which signals are optically and/or electrically conveyed. Further, at least
portions of couplings 915 may employ timings and/or protocols conforming to any of a wide
variety of industry standards, including without limitation, Accelerated Graphics Port (AGP),
CardBus, Extended Industry Standard Architecture (E-ISA), Micro Channel Architecture
(MCA), NuBus, Peripheral Component Interconnect (Extended) (PCI-X), PCI Express (PCI-E),
Personal Computer Memory Card International Association (PCMCIA) bus, HyperTransport™,
QuickPath, Serial ATA (SATA) and the like.

As previously discussed, the processor element 910 may include any of a wide variety of
commercially available processors, employing any of a wide variety of technologies and
implemented with one or more cores physically combined in any of a number of ways.

As previously discussed, the storage 930 may include one or more distinct storage devices
based on any of a wide variety of technologies or combinations of technologies. More
specifically, as depicted, the storage 930 may include one or more of a volatile storage 931 (e.g.,
solid state storage based on one or more forms of RAM technology), a non-volatile storage 932
(e.g., solid state, ferromagnetic, phase change, or other storage not requiring a constant provision
of electric power to preserve their contents), and a removable media storage 933 (e.g., removable
disc or solid state memory card storage by which information may be conveyed between
computing devices). This depiction of the storage 930 as possibly comprising multiple distinct
types of storage is in recognition of the commonplace use of more than one type of storage
device in computing devices in which one type provides relatively rapid reading and writing
capabilities enabling more rapid manipulation of data by the processor element 910 (but possibly
using a "volatile" technology constantly requiring electric power) while another type provides
relatively high density of non-volatile storage (but likely provides relatively slow reading and
writing capabilities).

Given the often different characteristics of different storage devices employing different

technologies, it is also commonplace for such different storage devices to be coupled to other
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portions of a computing device through different storage controllers coupled to their differing
storage devices through different interfaces. By way of example, where the volatile storage 931
is present and is based on RAM technology, the volatile storage 931 may be communicatively
coupled to coupling 915 through a storage controller 935a providing an appropriate interface to
the volatile storage 931 that perhaps employs row and column addressing, and where the storage
controller 935a may perform row refreshing and/or other maintenance tasks to aid in preserving
information stored within the volatile storage 931. By way of another example, where the non-
volatile storage 932 is present and includes one or more ferromagnetic and/or solid-state disk
drives, the non-volatile storage 932 may be communicatively coupled to coupling 915 through a
storage controller 935b providing an appropriate interface to the non-volatile storage 932 that
perhaps employs addressing of blocks of information and/or of cylinders and sectors. By way of
still another example, where the removable media storage 933 is present and includes one or
more optical and/or solid-state disk drives employing one or more pieces of removable machine-
readable storage media 939, the removable media storage 933 may be communicatively coupled
to coupling 915 through a storage controller 935c providing an appropriate interface to the
removable media storage 933 that perhaps employs addressing of blocks of information, and
where the storage controller 935¢ may coordinate read, erase and write operations in a manner
specific to extending the lifespan of the machine-readable storage media 939.

One or the other of the volatile storage 931 or the non-volatile storage 932 may include an
article of manufacture in the form of a machine-readable storage media on which a routine
comprising a sequence of instructions executable by the processor element 910 may be stored,
depending on the technologies on which each is based. By way of example, where the non-
volatile storage 932 includes ferromagnetic-based disk drives (e.g., so-called "hard drives"), each
such disk drive typically employs one or more rotating platters on which a coating of
magnetically responsive particles is deposited and magnetically oriented in various patterns to
store information, such as a sequence of instructions, in a manner akin to removable storage
media such as a floppy diskette. By way of another example, the non-volatile storage 932 may
be made up of banks of solid-state storage devices to store information, such as sequences of
instructions, in a manner akin to a compact flash card. Again, it is commonplace to employ
differing types of storage devices in a computing device at different times to store executable
routines and/or data. Thus, a routine comprising a sequence of instructions to be executed by the
processor element 910 may initially be stored on the machine-readable storage media 939, and
the removable media storage 933 may be subsequently employed in copying that routine to the

non-volatile storage 932 for longer term storage not requiring the continuing presence of the
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machine-readable storage media 939 and/or the volatile storage 931 to enable more rapid access
by the processor element 910 as that routine is executed.

As previously discussed, the interface 990 may employ any of a variety of signaling
technologies corresponding to any of a variety of communications technologies that may be
employed to communicatively couple a computing device to one or more other devices. Again,
one or both of various forms of wired or wireless signaling may be employed to enable the
processor element 910 to interact with input/output devices (e.g., the depicted example keyboard
940 or printer 945) and/or other computing devices, possibly through a network (e.g., the
network 999) or an interconnected set of networks. In recognition of the often greatly different
character of multiple types of signaling and/or protocols that must often be supported by any one
computing device, the interface 990 is depicted as comprising multiple different interface
controllers 995a, 995b and 995¢c. The interface controller 995a may employ any of a variety of
types of wired digital serial interface or radio frequency wireless interface to receive serially
transmitted messages from user input devices, such as the depicted keyboard 940. The interface
controller 995b may employ any of a variety of cabling-based or wireless signaling, timings
and/or protocols to access other computing devices through the depicted network 999 (perhaps a
network comprising one or more links, smaller networks, or perhaps the Internet). The interface
995¢ may employ any of a variety of electrically conductive cabling enabling the use of either
serial or parallel signal transmission to convey data to the depicted printer 945. Other examples
of devices that may be communicatively coupled through one or more interface controllers of the
interface 990 include, without limitation, microphones, remote controls, stylus pens, card
readers, finger print readers, virtual reality interaction gloves, graphical input tablets, joysticks,
other keyboards, retina scanners, the touch input component of touch screens, trackballs, various
sensors, laser printers, inkjet printers, mechanical robots, milling machines, etc.

Where a computing device is communicatively coupled to (or perhaps, actually
incorporates) a display (e.g., the depicted example display 950, which may include the display
carrier 110 and LED light bars 120-a), such a computing device implementing the processing
architecture 4000 may also incorporate the display interface 955. Although more generalized
types of interface may be employed in communicatively coupling to a display, the somewhat
specialized additional processing often required in visually displaying various forms of content
on a display, as well as the somewhat specialized nature of the cabling-based interfaces used,
often makes the provision of a distinct display interface desirable. Wired and/or wireless
signaling technologies that may be employed by the display interface 955 in a communicative

coupling of the display 950 may make use of signaling and/or protocols that conform to any of a

11



WO 2016/209481 PCT/US2016/033971

variety of industry standards, including without limitation, any of a variety of analog video
interfaces, Digital Video Interface (DVI), DisplayPort, etc.

More generally, the various elements of the computing devices 100, 200, and 400 may
include various hardware elements, software elements, or a combination of both. Examples of
hardware elements may include devices, logic devices, components, processors,
microprocessors, circuits, processor elements, circuit elements (e.g., transistors, resistors,
capacitors, inductors, and so forth), integrated circuits, application specific integrated circuits
(ASIC), programmable logic devices (PLD), digital signal processors (DSP), field programmable
gate array (FPGA), memory units, logic gates, registers, semiconductor device, chips,
microchips, chip sets, and so forth. Examples of software elements may include software
components, programs, applications, computer programs, application programs, system
programs, software development programs, machine programs, operating system software,
middleware, firmware, software modules, routines, subroutines, functions, methods, procedures,
software interfaces, application program interfaces (API), instruction sets, computing code,
computer code, code segments, computer code segments, words, values, symbols, or any
combination thereof. However, determining whether an embodiment is implemented using
hardware elements and/or software elements may vary in accordance with any number of factors,
such as desired computational rate, power levels, heat tolerances, processing cycle budget, input
data rates, output data rates, memory resources, data bus speeds and other design or performance
constraints, as desired for a given implementation.

Some embodiments may be described using the expression “one embodiment™ or “an

25

30

35

embodiment” along with their derivatives. These terms mean that a particular feature,
structure, or characteristic described in connection with the embodiment is included in at
least one embodiment. The appearances of the phrase “in one embodiment” in various
places in the specification are not necessarily all referring to the same embodiment.
Further, some embodiments may be described using the expression "coupled” and
"connected" along with their derivatives. These terms are not necessarily intended as
synonyms for each other. For example, some embodiments may be described using the
terms “connected” and/or “coupled” to indicate that two or more elements are in direct
physical or electrical contact with each other. The term "coupled,” however, may also
mean that two or more elements are not in direct contact with each other, but yet still co-
operate or interact with each other. Furthermore, aspects or elements from different
embodiments may be combined.

It is emphasized that the Abstract of the Disclosure is provided to allow a reader to

quickly ascertain the nature of the technical disclosure. It is submitted with the
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understanding that it will not be used to interpret or limit the scope or meaning of the
claims. In addition, in the foregoing Detailed Description, it can be seen that various
features are grouped together in a single embodiment for the purpose of streamlining the
disclosure. This method of disclosure is not to be interpreted as reflecting an intention that
the claimed embodiments require more features than are expressly recited in each claim.
Rather, as the following claims reflect, inventive subject matter lies in less than all features
of a single disclosed embodiment. Thus the following claims are hereby incorporated into
the Detailed Description, with each claim standing on its own as a separate embodiment.
In the appended claims, the terms "including” and "in which" are used as the plain-English
equivalents of the respective terms "comprising" and "wherein," respectively. Moreover,
the terms "first," "second," "third," and so forth, are used merely as labels, and are not
intended to impose numerical requirements on their objects.

What has been described above includes examples of the disclosed architecture. It is,
of course, not possible to describe every conceivable combination of components and/or
methodologies, but one of ordinary skill in the art may recognize that many further
combinations and permutations are possible. Accordingly, the novel architecture is
intended to embrace all such alterations, modifications and variations that fall within the
spirit and scope of the appended claims. The detailed disclosure now turns to providing
examples that pertain to further embodiments. The examples provided below are not
intended to be limiting.

Example 1. An apparatus, comprising: a display carrier to receive one or more components
of a display stack, the display carrier comprising: a first surface; a trace disposed on the first
surface; a first light emitting diode (LED) disposed on the first surface, the first LED in electrical
communication with the trace.

Example 2. The apparatus of example 1, the first LED in thermal communication with the
display carrier.

Example 3. The apparatus of example 1, comprising a second LED disposed on the first
surface, the second LED in electrical communication with the trace.

Example 4. The apparatus of example 3, the first and second LED forming a first LED
light bar, the apparatus comprising: a next trace disposed on the first surface; and a third and a
fourth LED disposed on the first surface, the third and the fourth LED in electrical
communication with the next trace, the third and the fourth LED forming a second LED light
bar.

Example 5. The apparatus of example 1, comprising a power supply operably coupled to

the first LED.
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Example 6. The apparatus of example 1, comprising a control component operably
coupled to the first LED, the control component to communicate a control signal to vary the
intensity of the first LED.

Example 7. The apparatus of example 1, comprising a light guide panel layer.

Example 8. The apparatus of example 1, comprising a light guide panel layer and liquid
crystal display layer.

Example 9. The apparatus of example 1, comprising a display interface to receive signals
to include an indication of display data.

Example 10. A system, comprising: a display stack comprising: a display carrier
comprising: a first surface; a trace disposed on the first surface; a first light emitting diode (LED)
disposed on the first surface, the first LED in electrical communication with the trace; and a
liquid crystal display (LCD) layer, the LCD layer comprising at least one active component; a
display interface to receive signals to include an indication of display data; and a display
controller operably coupled to the first LED, the at least one active component and the display
interface, the display controller to cause the display stack to illuminate one or more pixels based
on the display data.

Example 11. The system of example 10, the LED in thermal communication with the
display carrier.

Example 12. The system of example 10, comprising a light guide panel (LGP) layer, the
LGP layer disposed between the display carrier and the LCD layer.

Example 13. The system of example 10, comprising a second LED disposed on the first
surface, the second LED in electrical communication with the trace.

Example 14. The system of example 13, the first and second LED forming a first LED
light bar, the apparatus comprising: a next trace disposed on the first surface; and a third and a
fourth LED disposed on the first surface, the third and the fourth LED in electrical
communication with the next trace, the third and the fourth LED forming a second LED light
bar.

Example 15. The system of example 10, comprising a power supply operably coupled to
the first LED.

Example 16. The system of example 10, comprising a control component operably
coupled to the first LED, the control component to communicate a control signal to vary the
intensity of the first LED.

Example 17. A method comprising: forming one or more electrically conductive traces on
a display carrier; securing at least one light emitting diode (LED) on the display carrier, the at

least one LED electrically coupled to at least one of the one or more traces.
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Example 18. The method of example 17, the LED to provide light for a light guide panel
of a display stack.

Example 19. The method of example 17, the display carrier a part of a display stack.

Example 20. The method of example 17, forming the one of more electrically conductive
traces comprising: applying thermal glue to the display carrier; placing a layer of electrically
conductive material onto the thermal glue; curing the thermal glue; and etching away portions of
the electrically conductive material to form the one or more traces.

Example 21. The method of example 20, etching away portions of the electrically
conductive material comprising: applying a resist over portions of the electrically conductive
material; selectively exposing portions of the electrically conductive material to radiation to
remove portions of the electrically conductive material; and removing the resist.

Example 22. The method of example 17, securing at least one light emitting diode (LED)
on the display carrier comprising: applying an adhesive material to the display carrier; and
placing the LED on the display carrier over the adhesive material.

Example 23. The method of example 22, the adhesive material comprising solder.

Example 24. The method of example 17, further comprising assembling a display stack to
include the display carrier.

Example 25. The method of example 17, the display stack to include a light guide panel
layer and a liquid crystal display layer.

Example 26. An apparatus, comprising: display carrier means to receive one or more
components of a display stack, the display carrier means comprising: a first surface; a electrical
conducting means disposed on the first surface; a first light emitting means disposed on the first
surface, the first light emitting means in electrical communication with the electrical conducting
means.

Example 27. The apparatus of example 26, the first light emitting means in thermal
communication with the display carrier means.

Example 28. The apparatus of example 26, comprising a second light emitting means
disposed on the first surface, the second light emitting means in electrical communication with
the electrical conducting means.

Example 29. The apparatus of example 28, the first and second light emitting means
forming a first light bar, the apparatus comprising: a next electrical conducting means disposed
on the first surface; and a third and a fourth light emitting means disposed on the first surface,
the third and the fourth light emitting means in electrical communication with the next electrical

conducting means, the third and the fourth light emitting means forming a second light bar.
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Example 30. The apparatus of example 26, comprising power supply means operably
coupled to the first light emitting means.

Example 31. The apparatus of example 26, comprising a control component operably
coupled to the first light emitting means, the control component to communicate a control signal
to vary the intensity of the first light emitting means.

Example 32. The apparatus of example 26, comprising light guide panel layer means.

Example 33. The apparatus of example 26, comprising light guide panel layer means and
liquid crystal display layer means.

Example 34. The apparatus of example 26, comprising display interface means to receive
signals to include an indication of display data.

Example 35. A method comprising: emitting light from one or more light emitting diodes
(LEDs) in thermal communication with a display carrier of a display stack; and dissipating heat
generated by the LEDs, the heat dissipated through the display carrier.

Example 36. The method of example 35, comprising directing the emitted light at a light
guide panel of the display stack.

Example 37. The method of example 35, the one or more LEDs directly attached to the

display carrier using a thermal adhesive.
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CLAIMS
1. An apparatus, comprising:
a display carrier to receive one or more components of a display stack, the display
carrier comprising:
a first surface;
a trace disposed on the first surface;
a first light emitting diode (LED) disposed on the first surface, the first LED in
electrical communication with the trace.
2. The apparatus of claim 1, the first LED in thermal communication with the display carrier.
3. The apparatus of claim 1, comprising a second LED disposed on the first surface, the second
LED in electrical communication with the trace.
4. The apparatus of claim
Example 3, the first and second LED forming a first LED light bar, the apparatus comprising:
a next trace disposed on the first surface; and
a third and a fourth LED disposed on the first surface, the third and the fourth LED in
electrical communication with the next trace, the third and the fourth LED forming a second
LED light bar.
5. The apparatus of claim 1, comprising a power supply operably coupled to the first LED.
6. The apparatus of claim 1, comprising a control component operably coupled to the first LED,
the control component to communicate a control signal to vary the intensity of the first LED.
7. The apparatus of claim 1, comprising a light guide panel layer.
8. The apparatus of claim 1, comprising a light guide panel layer and liquid crystal display layer.
9. The apparatus of claim 1, comprising a display interface to receive signals to include an
indication of display data.
10. A system, comprising:
a display stack comprising:
a display carrier comprising:
a first surface;
a trace disposed on the first surface;
a first light emitting diode (LED) disposed on the first surface,
the first LED in electrical communication with the trace; and
a liquid crystal display (LCD) layer, the LCD layer comprising at least one
active component;

a display interface to receive signals to include an indication of display data; and
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a display controller operably coupled to the first LED, the at least one active
component and the display interface, the display controller to cause the display stack to
illuminate one or more pixels based on the display data.

11. The system of claim
Example 10, the LED in thermal communication with the display carrier.
12. The system of claim
Example 10, comprising a light guide panel (LGP) layer, the LGP layer disposed between the
display carrier and the LCD layer.
13. The system of claim
Example 10, comprising a second LED disposed on the first surface, the second LED in
electrical communication with the trace.
14. The system of claim
Example 13, the first and second LED forming a first LED light bar, the apparatus comprising:
a next trace disposed on the first surface; and
a third and a fourth LED disposed on the first surface, the third and the fourth LED in
electrical communication with the next trace, the third and the fourth LED forming a second
LED light bar.
15. The system of claim
Example 10, comprising a power supply operably coupled to the first LED.
16. The system of claim
Example 10, comprising a control component operably coupled to the first LED, the control
component to communicate a control signal to vary the intensity of the first LED.
17. A method comprising:
forming one or more electrically conductive traces on a display carrier;
securing at least one light emitting diode (LED) on the display carrier, the at least one
LED electrically coupled to at least one of the one or more traces.
18. The method of claim the intensity of the first LED.
Example 17, the LED to provide light for a light guide panel of a display stack.
19. The method of claim the intensity of the first LED.
Example 17, the display carrier a part of a display stack.
20. The method of claim the intensity of the first LED.
Example 17, forming the one of more electrically conductive traces comprising:
applying thermal glue to the display carrier;
placing a layer of electrically conductive material onto the thermal glue;

curing the thermal glue; and

18



10

15

20

WO 2016/209481 PCT/US2016/033971

etching away portions of the electrically conductive material to form the one or more
traces.
21. The method of claim
Example 20, etching away portions of the electrically conductive material comprising:
applying a resist over portions of the electrically conductive material;
selectively exposing portions of the electrically conductive material to radiation to
remove portions of the electrically conductive material; and

removing the resist.

22. The method of claim the intensity of the first LED.
Example 17, securing at least one light emitting diode (LED) on the display carrier comprising:
applying an adhesive material to the display carrier; and
placing the LED on the display carrier over the adhesive material.
23. The method of claim
Example 22, the adhesive material comprising solder.
24. The method of claim the intensity of the first LED.
Example 17, further comprising assembling a display stack to include the display carrier.
25. The method of claim the intensity of the first LED.
Example 17, the display stack to include a light guide panel layer and a liquid crystal display

layer.

19



PCT/US2016/033971

WO 2016/209481

1/9

Paald
e e o e e e e e e e e e e e e A
w /
| e FGRREEEES -
i /
! ! 7SS S
R S =
i i i
i i i
i i b
i i i
w w ! b
Lo 4
i i f
i i i
i i b
A0
\\ ! ! t
/ ! i }
051 — o
/ i §
\\ !
\ f
Opi — /
\\ m m /
0eL T
/ /
L-0EL —— N
\,

001



WO 2016/209481

2/9

120-1

N

e

PCT/US2016/033971

FIG. 2



PCT/US2016/033971

WO 2016/209481

3/9

gt "'Oid

ve "Old

J

: \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

e]
N
y
o
H——




PCT/US2016/033971

WO 2016/209481

4/9

\\ orT
7
Oy
o "Dl
oy :
QM%QM
67

Oy

Oty

arv "oid
821
Oty
821
01T
vy "Old
0Ly
01T




WO 2016/209481

5/9

{6y
(]

PCT/US2016/033971

Apply thermal glue to a display carrier.
810

Place a layer of elecirically conductive material
onto the thermal glue.
820

Etch away portions of the electrically conductive
material to form one or more traces.
530

Apply an adhesive material {o the display carmrer.

340

Place an LED on the display carrier over the
adhesive material.
320

FIG. 5



WO 2016/209481

PCT/US2016/033971
6/9

iG‘A‘
pon
L]
7]
P
<

|\E
(o]

Emit light from an LED in thermal communication
with a display carrier.
710

Dissipate heaf generaied by the LED.
720




PCT/US2016/033971

WO 2016/209481

7/9

{00g 404 21807}
200¢
SUSHONIISY] 81geINosx3 senduion

0602
uinipsiy efeioig




PCT/US2016/033971

WO 2016/209481

8/9

A
2409 sowdess
fI0S5800id

008
HOd

oTE
SUCHD8|T s
Aeids - ,
Iasia sjusucdiuoTy
ULIOHE]d
- OIE vy
NOH Y
,,/,/ S ,//

N u,\‘ /,
- mmE
ybBipoeg Aedsig |

/ - gmE \

soydein

~. "/// \\”
c10t

™ : ™
508 gooE
SSOISNM someq oAl
) Y

[1lii]4




01 "Old

PCT/US2016/033971

9/9

WO 2016/209481

— 000%
Cbo
aoBBIu
3586 3CEB
JBjOALoD 191C.Ua0
eleios aoBpeUl
cLt UsLo dsob 5eE
abriols T loYithlate IB}|ONU00
. WIOMIBU
BlEI0A-UOU abesois aoBLaIUl
@.@:m: .w.w..m: BCTE TCEE Dmm i
. Bljenue IBHOIN0D i
abeiors afeiols speIoA oBI0l Ho4 e
SIS weme IR DO R
Ové
GiB
(%G8
usuodwo a0BLISIuI ¥
10850004d Aedsip




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2016/033971

A. CLASSIFICATION OF SUBJECT MATTER
GO2F 1/1335(2006.01)1, GO9G 3/34(2006.01)I

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO2F 1/1335; F21V 29/00; GO9F 13/04; GO2F 1/13357; F21V 8/00; GO9G 3/34

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: display, stack, carrier, trace, LED, LCD, layer

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2006-0268551 A1 (THYE LINN MOK et al.) 30 November 2006 1-3,5-8,17
See paragraphs [0007], [0023], [0026], [0028], [0033]; claim 1; and
figures 3-4, 7-8.

Y 9-10

Y US 2011-0069252 A1 (JIN-HYUN CHO et al.) 24 March 2011 9-10
See paragraph [0073]; and figures 3-4.

A US 2012-0019742 A1 (HSIN-WEN CHANG et al.) 26 January 2012 1-3,5-10,17
See paragraph [0028]; and figure 1.

A US 2011-0176086 A1 (YOSHIFUMI SEKIGUCHI et al.) 21 July 2011 1-3,5-10,17
See paragraph [0013]; and figure 2A.

A US 2014-0254141 A1 (VIZIO INC) 11 September 2014 1-3,5-10,17
See paragraph [0038]; and figure 5.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
10 August 2016 (10.08.2016) 16 August 2016 (16.08.2016)
Name and mailing address of the [SA/KR Authorized officer

International Application Division
¢ Korean Intellectual Property Office LEE, EUN KYU
Y 189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

inb;imile No. +82-42-481-8578 Telephone No. +82-42-481-3580

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2016/033971

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. m Claims Nos.: 4, 11-16, and 18-25
) because they relate to patts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:
Claims 4, 11-16, and 18-25 lack clarity to the extend no meaningful search can be made.

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2016/033971
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2006-0268551 Al 30/11/2006 CN 100540992 C 16/09/2009
CN 1873315 A 06/12/2006
JP 2006-339147 A 14/12/2006
JP 4963374 B2 27/06/2012
KR 10-1307689 Bl 12/09/2013
KR 10-2006-0125548 A 06/12/2006
TW 200705046 A 01/02/2007
TW 1342973 B 01/06/2011
US 7284894 B2 23/10/2007
US 2011-0069252 Al 24/03/2011 CN 101038389 A 19/09/2007
CN 101038389 B 19/01/2011
EP 1835330 Al 19/09/2007
EP 1835330 Bl 25/06/2014
EP 2778774 A2 17/09/2014
EP 2778774 A3 10/12/2014
KR 10-0978045 Bl 26/08/2010
KR 10-1325794 Bl 11/11/2013
KR 10-2007-0093216 A 18/09/2007
US 2007-0211191 Al 13/09/2007
US 7864258 B2 04/01/2011
US 8115887 B2 14/02/2012
US 2012-0019742 Al 26/01/2012 TW 201205163 A 01/02/2012
TW 1411853 B 11/10/2013
US 8416366 B2 09/04/2013
US 2011-0176086 Al 21/07/2011 JP 2011-150087 A 04/08/2011
JP 5028501 B2 19/09/2012
US 8780298 B2 15/07/2014
US 2014-0254141 Al 11/09/2014 None

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report

