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LIQUID CRYSTAL DISPLAY (LCD)

BACKGROUND

[0001] A liquid Crystal Display (LCD) is a thin, flat
dynamic display that uses liquid crystals (LCs) to modulate
light emitted from a light source, typically from a backlight-
ing component. LCDs are widely used in a variety of appli-
cations including: televisions, monitors (e.g., computer
monitors), device instrument panels (e.g., clocks, games, cal-
culators, and detectors), vehicle displays, telephones, por-
table media players, signage, etc. They are particularly useful
in small consumer electronics, but have also found great
commercial success in large display systems. LCDs have
displaced cathode ray tube (CRT) displays in most applica-
tions, as they are usually more compact, lightweight, por-
table, and affordable.

[0002] To provide a general background, LCDs systems
typically comprise a backlighting unit, comprising cold cath-
ode fluorescent lights (CFLs) or light emitting diodes (LEDs),
which provide the light for the LCD. The LCD itself often
comprises layers of thin film transistors (TFTs), electrodes,
capacitors, spacers and liquid crystals (LCs) sandwiched
between layers of glass or some clear polymer. Further, the
“sandwich” can be layered with alignment film that facilitates
in modulating (e.g., aligning) the LCs during operation. Addi-
tionally, a matrix layer comprises RGB filters that provide
color, and cross axis polarizing filters are added to the front
and back of the LCD to either block or allow light to pass.

SUMMARY

[0003] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key factors or essential features of the
claimed subject matter, nor is it intended to be used to limit
the scope of the claimed subject matter.

[0004] Conventional LCD systems employ backlighting
that uses one or more cold cathode fluorescent lights (CFLs)
and one or more waveguide plates to distribute light along a
back of the LCD. This type of back lighting design is disposed
in a manner in the system such that it extends beyond the
edges of the LCD, thereby necessitating a cover that extends
beyond the edges of the LLCD. Further, driver electronics that
provide asignal to the interior surface of the LCD (e.g., to row
and column electrodes that intersect at pixels) have conduc-
tors (e.g., wires) that are routed around the edge of the rear
sheet (e.g., glass or polymer sheet layer) to connect with drive
lines inside the LCD. Therefore, because these conductors are
exposed around one or more edges of the LCD, a cover or
bezel is needed for protection and aesthetics.

[0005] Among other things, one or more techniques and/or
systems are disclosed that can be used to create a “full bleed”
display, for example, where an entire front surface of an LCD
system (e.g., monitor or television) comprises an active dis-
play surface, with no bezel or frame. A “full bleed” display
can comprise a display surface that has an active display
surface from edge to edge. Previously, systems have claimed
to be “borderless,” however, these systems merely provide a
substantially seamless joint between a bezel and a display
area. The techniques and systems, disclosed herein, can pro-
vide for seamless (e.g., without bezel or frame) integration of
multiple displays, for example, to create a tiled display sur-
face of a plurality of “full bleed” displays.

[0006] In one embodiment of an LCD, a rearward (e.g.,
where a front comprises a viewing front of the LCD) LCD
substrate sheet comprises an array of vias, which are formed
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through the rearward LCD substrate sheet, in order to provide
electrical conduction (e.g., for a signal) between a driver side
of the rearward LCD substrate sheet and a drive line side of
the rearward LCD substrate sheet. A number of vias in the
array of vias is substantially equal to or at least equivalent to
a combined number of column drive lines and a number of
row drive lines. Respective drive lines are connected to a
corresponding via at the drive line side of the rearward LCD
substrate sheet; and respective patterned conductors are con-
nected to a corresponding via at the driver side of the rearward
LCD substrate sheet. Here, in this example, the patterned
conductors are configured to connect a drive line to a driver,
where multiple drive lines may be connected to the same
driver.

[0007] To the accomplishment of the foregoing and related
ends, the following description and annexed drawings set
forth certain illustrative aspects and implementations. These
are indicative of but a few of the various ways in which one or
more aspects may be employed. Other aspects, advantages,
and novel features of the disclosure will become apparent
from the following detailed description when considered in
conjunction with the annexed drawings.

DESCRIPTION OF THE DRAWINGS

[0008] FIGS. 1A and 1B are component diagrams illustrat-
ing example embodiments of current liquid crystal display
(LCD) system designs.

[0009] FIG. 2 is a component diagram illustrating another
example embodiment of a current LCD system design.
[0010] FIGS.3A and 3B are component diagrams of exem-
plary portions of a LCD.

[0011] FIG. 4 is a component diagram illustrating an exem-
plary embodiment of one or more portions of an LCD.
[0012] FIGS.S5A and 5B illustrate exemplary embodiments
of one or more portions of an LCD.

[0013] FIG. 6 is a component diagram illustrating another
exemplary embodiment of one or more portions of an LCD.
[0014] FIG. 7 is a component diagram illustrating another
example embodiment of one or more portions of an LCD.
[0015] FIG. 8isaflow diagram of an exemplary method for
connecting drivers to drive lines in an LCD.

[0016] FIG. 9 is a flow diagram illustrating an exemplary
embodiment of one or more portions of a method for con-
necting drivers to drive lines in a LCD.

DETAILED DESCRIPTION

[0017] The claimed subject matter is now described with
reference to the drawings, wherein like reference numerals
are used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understand-
ing of the claimed subject matter. It may be evident, however,
that the claimed subject matter may be practiced without
these specific details. In other instances, structures and
devices are shown in block diagram form in order to facilitate
describing the claimed subject matter.

[0018] FIGS. 1A and 1B are component diagrams illustrat-
ing example embodiments 100 and 150 of current liquid
crystal display (LCD) system designs. In the example
embodiment 100 the LCD comprises front 102 and rear 114
polarizer film layers. LCDs typically use cross-axis polarized
layers to block or pass light for creating images on the display.
A front (facing a viewing front of the LCD) substrate sheet
layer 104 and a rear substrate sheet layer 112 provide a
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substrate for internal components of the LCD and provide a
seal on both sides. Typically, the substrate sheet layers are
comprised of glass or a clear polymer, depending on a size
and use of the LCD.

[0019] A matrix layer 106 can comprise a black matrix film,
a color filter pattern, and sometimes a protective film layer.
The liquid crystal (LC) layer 108 comprises LCs arranged in
a manner so that they align along alignment films on either
side of the L.Cs. The LC layer 108 also comprises spacers,
typically made of a clear polymer, that give the LC layer 108
its needed gap for changing an arrangement of the LCs. A
drive line layer 110 comprises thin film transistors, horizontal
(rows) and vertical (columns) drive lines, pixel capacitors and
electrodes. This layer 110 is used to drive pixel activation and
alignment of the LCs in the LCD.

[0020] The drive lines are connected to driver components
118 at the edge of the LCD, as the connection wires 120 are
routed around the rear LCD substrate sheet layer 112. Typi-
cally the driver connection wires 120 connect to column drive
lines from a top or bottom and to the row drive lines from one
side. The routing of the driver connection wires around the
substrate sheet layer 112 creates a need for a bezel around
LCD monitors (e.g., TVs, screens, computer monitors) to
incorporate and protect the driver connection wires 120.
Recent designs have reduced an amount of space used for
these connections; however, there is a limit to the reduction
when using this configuration.

[0021] Further, a backlighting component 116 comprises
one or more cold-cathode fluorescent lights (CFLs), which
may be approximately one eighth of an inch thick in diameter,
and run a full length and/r width of the display. The back-
lighting component 116 can comprise a waveguide plate that
provides for light to be distributed along the length and/or
width of the display; a prism sheet that orients the light in a
parallel manner; and an optical diffuser to help create an even
distribution for backlighting. The presence of the CFL lights
in this configuration can also lead to a bezel around the edge
of the display, for example, as the CFLs typically need to
extend past the edges of the display (e.g., to avoid dark or
inactive spots at the edges).

[0022] The exemplary embodiment 150 of FIG. 1B illus-
trates an alternate to the example 100. In this embodiment
150, instead of a CFL-based light backlighting component
(e.g., 116 0f 100) the example display 150 utilizes an array of
LEDs 152 to provide backlighting for the LCD. Further, a
circuit board 154 (e.g., a printed circuit board (PCB)) pro-
vides control for the LED array 152. In this example embodi-
ment 150 the driver control components 118 are disposed at
the back of the circuit board 154. This design enables the
bezel to be smaller than may be found in the example 100;
however, a bezel is still needed to cover the connection wires
120 from the drivers to the drive line layer 110, and thus
neither the embodiment 100 or 150 provide a “full bleed”
display.

[0023] FIG. 2 is a component diagram illustrating another
example embodiment 200 of a conventional LCD system
design. A drive-line side face (the inside face) of a rear LCD
substrate sheet 202 (e.g., comprising glass or a transparent
polymer) is shown. In this embodiment 200, column drive
line 206 and row drive lines 212 are shown for illustrative
purposes; however, typically these components continue
across the drive-line face of the rear LCD substrate sheet 202.
Driver connections 204 and 210 are routed from behind the
rear LCD substrate sheet 202, around its edge, to the drive-
line side face. The driver connections 204 and 210 connect at
208 and 214 to column drive lines 206 and row drive lines
212, respectively. As described above, routing the driver con-
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nections around the edge of the rear LCD substrate sheet 202
necessitates a bezel at the respective edges to cover the driver
connectors 204 and 210, thus preventing a “full bleed” dis-
play.

[0024] An LCD can be devised that mitigates a need for a
bezel around its edges, for example, thereby providing a
“full-bleed” display. A “full-bleed” display comprises a dis-
play where the front (viewing face) is an active display sur-
face with no area taken up by a frame of bezel around the
active display area. That is, for example, an entire front of the
display comprises a viewing screen, such that “full bleed”
displays can be abutted with no non-active viewing area com-
ponents (e.g., seams comprising a bezel or frame) between
the displays.

[0025] FIG. 3A is a component diagram of an exemplary
portion of a liquid crystal display 300 (LCD). A rearward
LCD substrate sheet 304 comprises an array of vias 306 that
are formed to provide electrical conduction between a driver
side 320 of the rearward LCD substrate sheet 304 and a drive
line side 322 of the rearward LCD substrate sheet 304. The
array of vias 306 comprises a number of vias that is substan-
tially equal to or at least equivalent to a combined number of
column drive lines and a number of row drive lines.

[0026] For example, as illustrated in the example embodi-
ment 350 of FIG. 3B, the number of vias in the array of vias
306A and 306B corresponds to the number of column drive
lines 352 and row drive lines 354. Further, in this embodiment
350, the vias are formed through the rearward LCD substrate
sheet 304, thereby providing an electrical connection, at 356
and 358, between the column drive lines 352 and row drive
lines 354, respectively, and the driver side 320 of the rearward
LCD substrate sheet 304.

[0027] The respective drive lines 352 and 354 are con-
nected 356 and 358 to a corresponding via 306 at the drive line
side 322 of the rearward LCD substrate sheet 304. As an
example, drive lines can be comprised in a drive-line layer
302, where the drive lines comprise transparent electrodes
deposited onto the front of the rearward LCD substrate sheet
304 in lines that are etched onto the sheet. The drive lines
conduct a signal from the drivers 312 to respective pixels (not
shown) at an intersection of a row drive line 354 and a column
drive line 352. In these embodiments 300, 350 the drive lines
352,354 are connected, at 356 and 358, to the vias 306 instead
of driver connections coming around the rearward LCD sub-
strate sheet 304 (e.g., as shown in FIGS. 1A, 1B and 2), thus
providing an efficient LCD driver connection that allows for,
among other things, a “full bleed” display.

[0028] Further, a patterned conductor 308 (e.g., a driver
connection) is connected to a corresponding via 306 at the
driver side 320 of the rearward LCD substrate sheet 304, for
the respective vias 306. Respective patterned conductors 308
connect the drive lines 352 and 354 to a driver 312, using the
vias 306, to provide signal conduction between the drive line
side 322 and the driver side 320. In one embodiment, a pat-
terned conductor (e.g., 308) comprises an electrode (e.g.,
wire) that is deposited in a pattern corresponding to a desired
connection.

[0029] For example, a PCB (e.g., 310) can comprise cir-
cuitry configured to control components and functions of the
LCD, such as the drivers and backlighting. In this example,
the patterned conductors can be deposited onto the PCB in an
array corresponding to the array of vias. Further, as an
example, the patterned conductors 308 can comprise any
material that conducts signals, such as from the drivers 312 to
the vias 306, such as copper wire, or a transparent electrode
(e.g., transparent conducting oxides, or carbon nanotube con-
ductors). Additionally, respective patterned conductors 308
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may be connected to one driver control, or several patterned
conductors may be connected to a driver control array, for
example; and there may be a plurality of driver control arrays.
[0030] FIG. 4 isacomponent diagram illustrating an exem-
plary embodiment 400 of one or more portions of an LCD. In
this embodiment 400, an optical diffuser 420 comprises an
array of holes that align with the array of vias 306. The array
ofholes in the optical diffuser 420 can provide access for the
patterned conductors 308 to connect to the vias 306. For
example, the optical diffuser 420 can have a same arrange-
ment of holes as is formed for the array of vias 306, such as
shown in FIG. 3B, and/or is formed for the array of patterned
conductors 308. In this way, the patterned conductors 308 will
be able to connect to the vias 306 through the optical diffuser
420.

[0031] In this embodiment 400, a light source 422 (e.g., an
array of LEDs) is disposed between the drivers 312 and the
rearward LCD substrate sheet 304. Further, the light source
422 is disposed entirely within a footprint formed by the
rearward LCD substrate sheet 304. For example, as described
above, the light source can comprise an array of LEDs con-
trolled by the circuit board 310. The light source 422 may
comprise several components that provide for light from the
LED:s to be directed toward the LCD and diffused appropri-
ately across the LCD, for example. Additionally, in this
embodiment, in order to mitigate a need for a bezel or frame
around the LCD, the light source 422 fits entirely within the
area of the LCD (e.g., does not extend beyond the edges of the
LCD).

[0032] FIGS. 5A and 5B illustrate exemplary embodiments
500 and 550 of one or more portions of an LCD. In the
exemplary embodiment 500 of FIG. 5A, the vias comprise a
hole 512 formed through the rearward LCD substrate sheet
502, where the conductive material 504 is coating a sidewall
of the hole 512 and filling the hole. In this embodiment, for
example, a drive line 506 (e.g., column or row drive line) can
be deposited on the rearward LCD substrate sheet 502 such
that it contacts the conductive material 504 of the via. Further,
the patterned conductor 508 can be connected to the conduc-
tive material 504 of the via, for example, to provide connec-
tion to the driver 510.

[0033] In another embodiment 550 of FIG. 5B, the vias
comprise a hole 562 formed through the rearward LCD sub-
strate sheet 552, and the conductive material 554 merely coats
the sidewall of the hole 562 and does not fill the hole. In this
embodiment, for example, the drive line 556 can be deposited
on the rearward LCD substrate sheet 502 such that it contacts
the conductive material 554 of the via. Further, the patterned
conductor 558 can be connected to the conductive material
554 of the via, for example, to provide connection to the
driver 560. In this way, in this example, the via provides for
signal conduction between both sides of the rearward LCD
substrate sheet 552, for example, and a seal is also maintained
between both sides.

[0034] In one embodiment, the coating of the sidewall of
the respective vias can comprise a transparent conducting
film (TCF). For example, TCFs can include transparent con-
ducting oxides, such as indium tin oxide (ITO), aluminum
doped zinc oxide (AZO), and fluorine doped tin oxide (FTO);
and can include conductive polymers. Further, in one embodi-
ment, metallic conductive coatings may be used for the vias.
For example, a copper (or some other conductive metal, or
metal-based material) film may be applied (e.g., deposited) to
the sidewalls of the holes to form the vias.

[0035] Inoneaspect, alength of a drive line (e.g., 352, 354
of FIG. 3B) can affect signal delay, particularly for large
LCDs (e.g., large monitors or televisions using large LCDs).
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For example, the drive lines are typically less than desirable
signal conductors, and a signal travelling from the driver
connection (e.g., at an edge) along a full length (e.g., across a
width or length) of the drive line may experience signal delay.
In this aspect, current LCDs can employ merely two drive
lines per column or row (e.g., one drive line connected from
each side), as the driver connections are routed around the
rear LCD sheet layer, as described in FIGS. 1A, 1B and 2.

[0036] Given the configuration provided herein, however,
in one embodiment, two or more column vias can be used per
display column, with respective column vias connected to a
column driver. Further, two or more row vias can be used per
display row, with respective row vias connected to a row
driver. Further, in one embodiment, the two or more vias per
display column can be connected to two or more column drive
lines per display column; and the two or more vias per display
row can be connected to two or more column drive lines per
display row.

[0037] FIG. 6 is a component diagram illustrating another
exemplary embodiment 600 of one or more portions of an
LCD. In this embodiment 600, the rearward LCD substrate
sheet 602 comprises several sets of column vias 604A, 6048,
604C, for example, where the respective display columns
comprise three vias (e.g., one of 604 A, one of 604B and one
of 604C per respective display column). The respective vias
604 are connected to column drive lines 608A, 6088, 608C,
for example, where the respective display columns comprise
three drive wires (e.g., of shorter length than a full length
drive line).

[0038] Further, the rearward LCD substrate sheet 602 com-
prises several sets of row vias 606A, 6068, 606C, for
example, where the respective display rows comprise three
vias. The respective vias 606 are connected to row drive lines
610A, 610B, 610C, where the respective display rows com-
prise three drive wires. In this way, for example, each via can
be connected to a driver (e.g., one per driver, one set of
column or row vias to a driver, and/or a plurality of vias
connected to a driver control array), and a signal delay can be
mitigated as the respective drive lines are shorter.

[0039] Additionally, it will be appreciated that the example
embodiment 600 is merely an illustrative example, and that a
plurality of sets of vias may be employed. For example,
respective display columns and/or display rows may com-
prise four or more vias and four or more corresponding drive
lines per column/row. In this example, the additional vias per
column/row can shorten the drive lines even more, thereby
providing forimproved signal delay (e.g., providing a quicker
refresh rate for the LCD).

[0040] FIG. 7 is a component diagram illustrating another
example embodiment 700 of one or more portions ofan LCD.
In this embodiment, the rearward LCD substrate sheet 710
can comprise an array of column ridges 702 that are formed
onthe drive line side of the rearward LCD substrate sheet 710.
In one embodiment, the respective column ridges 702 are
aligned with a corresponding column via 712. A column ridge
702 can provide a substrate location for a patterned connec-
tion 704 to pierce an alignment film 708 that is coated on the
drive line side of the rearward LCD substrate sheet 710. In
this embodiment, this arrangement can provide a connection
between the column via 712 and a corresponding column
drive line 706.

[0041] The patterned conducting connector 704 is disposed
along respective column ridges 702, for the rearward LCD
substrate sheet 710, connecting the column via 712 with the
corresponding column drive line 706 through the alignment
film 708. In this way, for example, there is a connection
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between the column drive line 706 and a patterned connection
714, which connects to the driver, through the alignment film
708.

[0042] A method may be devised for manufacturing an
LCD, for example, which may provide for a “full bleed”
display that comprises a faster refresh rate. FIG. 8 is a flow
diagram of an exemplary method 800 for connecting drivers
to drive lines in a liquid crystal display (LCD). The exemplary
method 800 begins at 802 and involves forming a number of
holes through a rearward LCD substrate sheet, at 804, where
the number of holes is substantially equal to or at least equal
to a combined number of column drive lines and a number of
row drive lines. For example, if a number or column drive line
comprises one thousand and eighty and a number of row drive
lines comprises one thousand nine hundred and twenty, the
number of holes formed in the rearward LCD substrate sheet
can comprise three thousand. In one example, the holes can be
formed utilizing femtosecond laser ablation and/or with a
chemical milling process.

[0043] At 806, a sidewall of the respective holes is coated
with a conductive material in order to create an array of vias
through the rearward LLCD substrate sheet. For example, a
sidewall can be coated with a transparent conducting film, or
a metallic conducting material to create a via that provides
signal conduction between both sides of the rearward LCD
substrate sheet. The techniques, described herein, are not
limited to any particular coating method, and it is anticipated
that those skilled in the art may devise various techniques for
coating the sidewalls of the holes to create vias. For example,
the coating material may be deposited on a surface of the
rearward LCD substrate sheet and allowed to flow (or be
forced) through the holes.

[0044] At 808, respective vias are connected to a driver
using patterned conductors, and respective drive lines are
connected to a corresponding via, at 810. For example, after
the vias are formed, the drive lines (e.g., both for a display
column and display row) can be deposited, such as by depos-
iting a transparent electrode along grooves etched in a front of
the rearward LCD substrate sheet. In this example, the drive
lines can be deposited such that they contact the correspond-
ing via, which can be aligned along a groove for the drive
lines. Further, in one embodiment, the patterned conductors
can have a first connection to the driver(s), such as through a
circuit board, and a second connection can be made at corre-
sponding vias.

[0045] Having connected the patterned conductors and
drive lines to the vias, such as to provide a connection
between the patterned conductors and drive lines, the exem-
plary method 800 ends at 812.

[0046] FIG. 9 is a flow diagram illustrating an exemplary
embodiment 900 of one or more portions of a method for
connecting drivers to drive lines in a LCD, such as to create a
“full bleed” display that has improved refresh rates, for
example. At 902, holes are formed in a rearward LCD sub-
strate sheet, into a pattern that corresponds to respective col-
umn drive lines and row drive lines. That is, for example, the
holes in the substrate sheet can comprise a pattern that aligns
with the drive lines, such as in a path of the drive lines (e.g., as
in FIGS. 3B and 6).

[0047] In one embodiment, a plurality of holes can be
formed for respective display columns and/or for respective
display rows. For example, in order to have more than one
drive line per column and/or row, more than one hole is
formed for each of the display columns and/or display rows.
In this way, for example, respective drive lines can be short-
ened, such as to provide for a faster refresh rate, where each
drive line in a row or column connects to a driver.
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[0048] At 904, an array of column ridges are formed on the
drive line side of the rearward LCD substrate sheet. In this
embodiment, respective column ridges are formed so that
they align with a corresponding column via. In this way, a
bonding substrate can be provided for a patterned connection
(e.g., along theridge), in order to pierce an alignment film that
is coated on the drive line side of the rearward LCD substrate
sheet. In this way, in this embodiment, a connection can be
made between the corresponding column via and a corre-
sponding column drive line (e.g., as in FIG. 7).

[0049] At 906, the sidewalls of the holes formed in the
rearward LCD substrate sheet can be coated with a conduc-
tive material (e.g., TCF) to form vias, which provide for
conducting a signal from one side of the rearward LCD sub-
strate sheet to the other (e.g., instead of going around the
rearward LCD sheet). In one embodiment, coating of the
sidewall of a hole to form a via can comprise filling the hole.
In another embodiment, the coating of the sidewall to form a
via may not fill the hole.

[0050] At 908, appropriate pixel electrodes, capacitors,
and/or thin film transistors (TFTs), for example, can be
deposited on the front of the rearward LCD substrate sheet
(e.g., to form pixels). At 910, row drive lines are deposited on
the front of the rearward LCD substrate sheet, where respec-
tive row drive lines are connected to corresponding vias. As
described above, in one embodiment, two or more vias can be
connected to two or more row drive lines per display row.
[0051] At 912, a patterned conducting connection is con-
nected to the column via using the corresponding column
ridge. That is, for example, the patterned conducting connec-
tion can be deposited along the ridge for a column, where it
contacts the corresponding column via. In this way, the pat-
terned conducting connection can provide a connection to a
corresponding column drive line. At 914, column drive lines
are deposited on the front of the rearward LCD substrate
sheet, where respective column drive lines are connected to
corresponding vias using the patterned conducting connec-
tion deposited along the ridges. As described above, in one
embodiment, two or more vias can be connected to two or
more column drive lines per display column.

[0052] At 916, an alignment film can be deposited on the
front of the rearward LCD substrate sheet. As described pre-
viously, the alignment film can be used to help in aligning the
liquid crystals (LCs). Further, the column ridges are formed
to pierce the alignment film in order to provide the connection
between the column drive line and the corresponding via,
through the patterned conducting connection deposited along
the ridge.

[0053] At918, an array of holes can be formed in an optical
diffuser, where the array ofholes align with the holes (vias) in
the rearward LCD substrate sheet. The array of holes in the
optical diffuser allow for the patterned conductors, which
connect the drivers to the vias, to pass through the optical
diffuser. In this way, for example, the optical diffuser can be
disposed between a circuit board, comprising the patterned
conductors, and the rearward LCD substrate sheet. As
described above, the optical diffuser can be used to provide an
even distribution of backlighting to the LCD from a back-
lighting component.

[0054] At 920, the drivers are connected to the rear (driver
side) of the rearward LCD substrate sheet by connecting the
patterned conductors to corresponding vias. For example, a
driver control array (e.g., driver electronics) can be disposed
on a rear side of a circuit board (e.g., PCB) and the patterned
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conductors can be connected to the front side circuit board. In
one embodiment, as described above, two or more column
vias per display column can be connected to a column driver;
and two or more row vias per display row can be connected to
a row driver, such as to provide multiple drive lines per row
and/or column.

[0055] In this example, the patterned conductors can be
attached to the vias, through a lighting component, through
the optical diffuser, and attached to the rear of the rearward
LCD substrate sheet. In this way, for example, the LCD can be
formed such that connections between the drivers and drive
lines do not need to be routed around respective edges of the
rearward LCD substrate sheet. Further, in one embodiment,
this arrangement can provide for creating a “full bleed” dis-
play, where no framing or bezeling is needed around the sides
of the LCD display.

[0056] Although the subject matter has been described in
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the spe-
cific features or acts described above. Rather, the specific
features and acts described above are disclosed as example
forms of implementing the claims.

[0057] As used in this application, the terms “component,”
“module,” “system”, “interface”, and the like are generally
intended to refer to a computer-related entity, either hard-
ware, a combination of hardware and software, software, or
software in execution. For example, a component may be, but
is not limited to being, a process running on a processor, a
processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an
application running on a controller and the controller can be
a component. One or more components may reside within a
process and/or thread of execution and a component may be
localized on one computer and/or distributed between two or
more computers.

[0058] Furthermore, the claimed subject matter may be
implemented as a method, apparatus, or article of manufac-
ture using standard programming and/or engineering tech-
niques to produce software, firmware, hardware, or any com-
bination thereof to control a computer to implement the
disclosed subject matter. The term “article of manufacture” as
used herein is intended to encompass a computer program
accessible from any computer-readable device, carrier, or
media. Of course, those skilled in the art will recognize many
modifications may be made to this configuration without
departing from the scope or spirit of the claimed subject
matter.

[0059] Various operations of embodiments are provided
herein. In one embodiment, one or more of the operations
described may constitute computer readable instructions
stored on one or more computer readable media, which if
executed by a computing device, will cause the computing
device to perform the operations described. The order in
which some or all of the operations are described should not
be construed as to imply that these operations are necessarily
order dependent. Alternative ordering will be appreciated by
one skilled in the art having the benefit of this description.
Further, it will be understood that not all operations are nec-
essarily present in each embodiment provided herein.
[0060] Moreover, the word “exemplary” is used herein to
mean serving as an example, instance, or illustration. Any
aspect or design described herein as “exemplary” is not nec-
essarily to be construed as advantageous over other aspects or
designs. Rather, use of the word exemplary is intended to
present concepts in a concrete fashion. As used in this appli-
cation, the term “or” is intended to mean an inclusive “or”
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rather than an exclusive “or”. That is, unless specified other-
wise, or clear from context, “X employs A or B” is intended to
mean any of the natural inclusive permutations. That is, if X
employs A; X employs B; or X employs both A and B, then “X
employs A or B” is satisfied under any of the foregoing
instances. In addition, the articles “a” and “an” as used in this
application and the appended claims may generally be con-
strued to mean “one or more” unless specified otherwise or
clear from context to be directed to a singular form.

[0061] Also, although the disclosure has been shown and
described with respect to one or more implementations,
equivalent alterations and modifications will occur to others
skilled in the art based upon a reading and understanding of
this specification and the annexed drawings. The disclosure
includes all such modifications and alterations and is limited
only by the scope of the following claims. In particular regard
to the various functions performed by the above described
components (e.g., elements, resources, etc.), the terms used to
describe such components are intended to correspond, unless
otherwise indicated, to any component which performs the
specified function of the described component (e.g., that is
functionally equivalent), even though not structurally equiva-
lent to the disclosed structure which performs the function in
the herein illustrated exemplary implementations of the dis-
closure. In addition, while a particular feature of the disclo-
sure may have been disclosed with respect to only one of
several implementations, such feature may be combined with
one or more other features of the other implementations as
may be desired and advantageous for any given or particular
application. Furthermore, to the extent that the terms
“includes”, “having”, “has”, “with”, or variants thereof are
used in either the detailed description or the claims, such
terms are intended to be inclusive in a manner similar to the
term “comprising.”

What is claimed is:

1. A liquid crystal display (LCD) comprising:

arearward LCD substrate sheet comprising an array of vias

formed to provide electrical conduction between a driver
side of the rearward LCD substrate sheet and a drive line
side of the rearward LCD substrate sheet, the array of
vias comprising a number of vias substantially equiva-
lent to a combined number of column drive lines and a
number of row drive lines;

drive lines respectively connected to a corresponding via at

the drive line side of the rearward LCD substrate sheet;
and

patterned conductors respectively connected to a corre-

sponding via at the driver side of the rearward LCD
substrate sheet and configured to connect respective
drive lines to a corresponding driver.

2. The LCD of claim 1, comprising an optical diffuser
comprising an array of holes that align with the array of vias,
the array of holes configured to provide access for the pat-
terned conductors to connect to the vias.

3. The LCD of claim 1, the vias comprising a hole formed
through the rearward LCD substrate sheet, and conductive
material coating a sidewall of the hole and filling the hole.

4. The LCD of claim 1, the vias comprising a hole formed
through the rearward LCD substrate sheet, and conductive
material merely coating a sidewall of the hole and not filling
the hole.

5. The LCD of claim 1, a sidewall of the respective vias
coated with one of:

a transparent conducting film; and

a metallic conducting coating.
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6. The LCD of claim 1, comprising:

two or more column vias per display column respectively

connected to a column driver; and

two or more row vias per display row respectively con-

nected to a row driver.

7. The LCD of claim 6, comprising:

the two or more vias per display column connected to two

or more column drive lines per display column; and
the two or more vias per display row connected to two or
more column drive lines per display row.

8. The LCD of claim 1, the rearward LCD substrate sheet
comprising an array of column ridges, formed on the drive
line side of the rearward LCD substrate sheet, the column
ridges respectively aligned with a corresponding column via
and configured to provide for a patterned connection to pierce
an alignment film coated on the drive line side of the rearward
LCD substrate sheet in order to connect the corresponding
column via with a corresponding column drive line.

9. The LCD of claim 8, comprising a patterned conducting
connector disposed along respective column ridges connect-
ing the column via with the corresponding column drive line
through the alignment film.

10. The LCD of claim 1, comprising a light source disposed
between the drivers and the rearward LCD substrate sheet, the
light source disposed entirely within a footprint formed by the
rearward LCD substrate sheet.

11. A method for connecting drivers to drive lines in a
liquid crystal display (LCD), comprising:

forming a number of holes substantially equal to a number

of column drive lines and a number of row drive lines
through a rearward LCD substrate sheet;

coating a sidewall of respective holes with a conductive

material to create an array of vias through the rearward
LCD substrate sheet;

connecting respective vias to a corresponding driver using

patterned conductors; and

connecting respective drive lines to a corresponding via.

12. The method of claim 11, comprising forming the holes
in a pattern that corresponds to respective column drive lines
and row drive lines.

13. The method of claim 11, comprising forming an array
of'holes in an optical diffuser that align with the holes in the
rearward LCD substrate sheet and are configured to provide
for the patterned conductors to pass through the optical dif-
fuser.

14. The method of claim 11, coating the sidewall of respec-
tive holes with the conductive material comprising one of:

coating the sidewall and filling the hole; and

coating the sidewall and not filling the hole.

15. The method of claim 11, comprising:

respectively connecting two or more column vias per dis-

play column to a column driver; and

respectively connecting two or more row vias per display

row to a row driver.

16. The method of claim 15, comprising:

connecting the two or more column vias per display col-

umn to two or more column drive lines per display
column; and

connecting the two or more row vias per display row to two

or more row drive lines per display row.
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17. The method of claim 11, comprising forming an array
of column ridges on the drive line side of the rearward LCD
substrate sheet, the column ridges respectively formed to
align with a corresponding column via in order to provide for
a patterned connection to pierce an alignment film coated on
the drive line side of the rearward LCD substrate sheet to
connect the corresponding column via with a corresponding
column drive line.
18. The method of claim 17, comprising connecting a
patterned conducting connection to the column via and the
corresponding column drive line, using the corresponding
column ridge.
19. The method of claim 11, comprising forming the LCD
such that no connections between the drivers and drive lines
are made around respective edges of the rearward LCD sub-
strate sheet.
20. A liquid crystal display (LCD) comprising:
a rearward LCD substrate sheet comprising:
an array of vias, respectively comprising a hole formed
through the rearward LCD substrate sheet and con-
ductive material coating a sidewall of the hole, the
vias formed to provide electrical conduction between
a driver side of the rearward LCD substrate sheet and
a drive line side of the rearward L.CD substrate sheet;
the array of vias comprising a number of vias at least
equivalent to a combined number of column drive
lines and a number of row drive lines;
two or more column vias per display column respec-
tively connected to a column driver, and two or more
row vias per display row respectively connected to a
row driver;
the two or more vias per display column connected to
two or more column drive lines per display column,
and the two or more vias per display row connected to
two or more column drive lines per display row;
an array of column ridges, formed on the drive line side
of the rearward LCD substrate sheet, the column
ridges respectively aligned with a corresponding col-
umn via and configured to provide for a patterned
connection to pierce an alignment film coated on the
drive line side of the rearward LCD substrate sheet in
order to connect the corresponding column via with a
corresponding column drive line; and
a patterned conducting connector disposed along
respective column ridges connecting the column via
with the corresponding column drive line through the
alignment film;
drive lines respectively connected to a corresponding via at
the drive line side of the rearward LCD substrate sheet;

patterned conductors respectively connected to a corre-
sponding via at the driver side of the rearward LCD
substrate sheet, and configured to connect respective
drive lines to respective drivers; and

an optical diffuser comprising an array of holes that align

with the array of vias, the array of holes configured to
provide access for the patterned conductors to connect to
the vias.
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