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LIGHT EMITTING PANELS FOR DISPLAY DEVICES
Field

The present invention relates generally to the field of illumination devices.
More specifically, the present invention pertains to light emitting panels and methods
for illuminating display devices, including techniques for mounting such panels to a

circuit board.

Background
Display panels such as liquid crystal displays (LCDs) are commonly used in

appliances such as thermostats, watches, pagers, cellular telephones, video cameras,
etc. to display information. Such devices typically include a light source and light
emitting panel that can be used to generate light across a surface for illuminating the
display panel. In some thermostat designs, for example, the light source and light
emitting panel may form part of a backlight of the display panel that can be used to
facilitate viewing at night or in low-lighting conditions. Typically, the light emitting
panel will include a point-type light source such as a light emitting diode (LED) or
bulb adapted to direct light into a light guide, which acts as an optical waveguide to
distribute the light rays across the surface of the light emitting panel. In some
designs, a diffusive pattern of ridges, grooves or dots on the light emitting panel may
be used to disperse the light rays in a desired pattern across surface of the light
emitting panel for providing a desired lighting characteristic to the display panel.

For some designs, the light generated by the light source may be transmitted
through an air gap interface disposed between the light source and the light guide. In
such configuration, the uniform distribution of light within the light emitting panel is
often dependent on the proper alignment of the light source relative to the light guide
as well as the dimensions of the air gap. In some applications, for example, improper
alignment of the light source and light guide can cause the light rays directed across
the surface of the light emitting panel to be distributed non-uniformly and in a pattern
different than the desired pattern. Visually, such inconsistency of light across the
surface of the light emitting panel may result in hot spots or streaks on the panel,

reducing the brightness and uniformity of the lighting.

Brief Summary
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The present invention relates generally to the field of light emitting panels and
methods for illuminating display devices, including techniques for mounting such
panels to a circuit board. An illustrative device for providing backlighting or front-
lighting to a display panel can include a light emitting panel having an emitting face, a
rear face opposite the emitting face, and an edge. The light emitting panel can include
an interface for receiving light from a light source spaced apart and detached from the
light emitting panel. An aperture of the light interface can be configured to at least
partially surround a portion of the light source therein, and may be dimensioned to
correspond generally with the size and shape of the light source. In certain
embodiments, for example, the light interface aperture can include a semi-circular
notch or groove located on a portion of the light emitting panel having a light
receiving surface that corresponds generally to the size and shape of a light emitting
surface on the light source. In some embodiments, a number of centering ribs
extending inwardly into the interior of the aperture can be provided to align the light
source within the aperture to maintain a uniform, non-zero air gap between the light
source and light interface. A number of beveled sections can also be provided in
some embodiments to further facilitate alignment of the light source within the
aperture.

The light emitting panel can be provided as part of a backlight assembly
including a display panel, a conductive element, and a display retainer. Attachment of
the backlighting assembly to a circuit board can be accomplished by attaching at least
one light source to the circuit board, assembling the display panel, conductive
element, and light emitting panel together within the display retainer, and then
securing the assembled display retainer to the circuit board. The light source can be
releasably attached to the circuit board by mounting a plug-in connector to a
component side of the circuit board, and then inserting the leads of the light source
through several openings on the circuit board and into the plug-in connector with the
light source positioned adjacent to the non-component side of the board. During
assembly, the centering ribs and/or beveled sections can be configured to facilitate
alignment of the light source within the aperture, forming an air gap that prevents

uneven distribution of light across the emitting face of the light emitting panel.

Brief Description of the Drawings

Figure 1 is a perspective view of a thermostat having a backlit display panel;
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Figure 2 is a perspective view of an illustrative backlighting assembly for use
in illuminating the display panel of Figure 1;

Figure 3 is a front perspective view of the light emitting panel of Figure 2;

Figure 4 is a rear perspective view of the light emitting panel of Figure 2;

Figure 5 is an enlarged perspective view of the light aperture in Figure 4;

Figure 6 is a front view showing the light emitting panel and light source
attached to the printed circuit board,

Figure 7 is an enlarged view showing the light source disposed within the light
aperture;

Figure 8 is an enlarged perspective view showing the attachment of the light
source leads to the component side of the printed circuit board;

Figure 9 is a side perspective view showing the attachment of the light
emitting panel and light source to the printed circuit board;

Figure 10 is a side perspective view of another embodiment wherein the light
emitting panel and light source are spaced apart from the printed circuit board;

Figure 11 is a side perspective view of another embodiment wherein the light
source is oriented at an angle relative to the light emitting panel;

Figure 12 is a cross-sectional view showing an illustrative zebra-strip for
providing electrical conductivity between the display retainer and printed circuit
board; and

Figure 13 is a side cross-sectional view showing another illustrative zebra-

strip with a reflective element.

Detailed Description

The following description should be read with reference to the drawings, in
which like elements in different drawings are numbered in like fashion. The
drawings, which are not necessarily to scale, depict selected embodiments and are not
intended to limit the scope of the invention. Although examples of construction,
dimensions, and materials are illustrated for the various elements, those skilled in the
art will recognize that many of the examples provided have suitable alternatives that
may be utilized. While the illustrative embodiments are described herein with respect
to the backlighting of display panels, it should be understood that the light emitting
panel, assemblies, and methods discussed herein can be used to provide lighting for

any number of different types of display devices.

3of17



WO 2008/051948 PCT/US2007/082179

10

15

20

25

30

Figure 1 is a perspective view of an appliance 10 employing a backlit display
panel 10. Appliance 10, illustratively a wall-mounted thermostat, includes a housing
12 containing a display panel 14 and a number of selection buttons 16,18,20
operatively connected to a circuit board disposed within the housing 12. The display
panel 14 can include, for example, an LCD panel, dot matrix panel, touchscreen, or
other suitable display device. The display panel 14 may be inset within the housing
12 at an angle substantially parallel with the front side 22 of the housing 12, as shown,
or can be oriented at a slight angle within the housing 12 to offset the display panel 14
relative to the front side 22. In use, and as discussed in greater detail herein, a
separate light emitting panel (not shown) disposed behind the display panel 14 may be
provided to form a backlight for illuminating the display panel 14 at night or in low-
lighting conditions.

Figure 2 is a perspective view showing an illustrative backlight assembly 24
for use in illuminating the display panel 14 of Figure 1. As shown in Figure 2, the
backlight assembly 24 can include a light emitting panel 26 and elastomeric zebra-
strip 28, which along with the display panel 14, can be supported adjacent to a printed
circuit board 30 via a display retainer 32. A number of slots 34,36,38,40 disposed
within the printed circuit board 30 can each receive a corresponding tab 44,46,48 on
the display retainer 32, allowing the retainer 32 to be releasably secured to a non-
component side 50 of the printed circuit board 30. A first set of lower slots 34,36 on
the printed circuit board 30, for example, can be configured to mate with and receive
a corresponding set of lower tabs 44 projecting outwardly from the display retainer
32. A second set of upper slots 38,40 located along the upper periphery of the printed
circuit board 30, in turn, can be configured to mate with and receive a corresponding
set of upper tabs 46,48 projecting outwardly from the display retainer 32.

The display retainer 32 can include a front face 52 that projects through an
opening within the front side 22 of the appliance housing 12, and a rear face 54 that
lies adjacent to the non-component side 50 of the printed circuit board 30, once
assembled. An inset portion 56 on the rear face 54 of the display retainer 32 can be
configured to support and retain the display panel 14, elastomeric zebra-strip 28, and
light emitting panel 26 in a fixed position adjacent to the non-component side 50 of
the printed circuit board 30. The display retainer 32 can be constructed from an
optically translucent material to permit the front side 58 of the display panel 14 to be

viewed through the display retainer 32. Examples of optically translucent materials
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can include, but are not limited to, polycarbonate, acrylic, styrene acrylonitrile
thermoplastic, and acrylonitrile butadiene styrene (ABS).

The elastomeric zebra-strip 28 can be configured to fit within the inset portion
56 of the display retainer 32 and provide electrically connectivity between the display
panel 14 and several leads 60 located on the non-component side 50 of the printed
circuit board 30. The elastomeric zebra-strip 28 may include several electrically
conductive filaments therein that contact the circuit board leads 60 and several leads
on the rear side 62 of the display panel 14 when compressed together during
assembly.

Backlighting or front-lighting of the display panel 14 can be accomplished
using one or more light sources coupled to the printed circuit board 30. In some
embodiments, the one or more light source can include point-type light sources such
as light emitting diodes (LEDs), which can be mounted adjacent to the non-
component side 50 of the printed circuit board 30. In some embodiments, for
example, the one or more light sources can include an LED 66 mounted to the non-
component side 50 of the printed circuit board 30 for providing light into the light
emitting panel 26. The LED 66 can include a number of leads 68 that project through
several openings 70 extending through the printed circuit board 30 above a
component side 72 of the board 30.

The LED 66 can be configured to emit light rays at one or more wavelengths
(i.e. colors) to vary the luminance characteristic of the backlighting. The LED 66
may be a multiple colored LED, or a combination of multiple colored radiation
sources (e.g., red, green, blue) in order to provide a desired colored or white light
output distribution. In certain embodiments, for example, the LED 66 may include an
organic light emitting diode (OLED) capable of emitting light at multiple wavelengths
to simulate white-light. While backlighting of the display panel 14 can be
accomplished using LEDs, it should be understood that other suitable light sources
can be utilized.

To assemble the backlighting assembly 24 to the printed circuit board 30, the
display panel 14 and elastomeric zebra-strip 28 can be inserted into the inset portion
56 of the display retainer 32. Once inserted therein, the light emitting panel 26 can
then be attached to the display retainer 32 adjacent to the display panel 14 and
elastomeric zebra-strip 28, thereby trapping the panel 14 and zebra-strip 28 within the

inset portion 56. In certain embodiments, attachment of the light emitting panel 26 to
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the display retainer 32 can be accomplished with the aid of a notch or groove 74 on
the light emitting panel 26, which can be configured to engage a correspondingly
shaped post extending outwardly from the rear face 54 of the display retainer 32. For
example, attachment of the light emitting panel 26 to the display retainer 32 can be
accomplished by inserting the notch or groove 74 over the post, and then rotating the
light emitting panel 26 into place adjacent to the display panel 14 and elastomeric
zebra-strip 28. Once in place, the backlight assembly 24 can then be attached to the
non-component side 50 of the printed circuit board 30 by locking the tabs 44,46,48
into the corresponding slots 34,36,38,40 on the board 30.

Figure 3 is a front perspective view of the light emitting panel 26 of Figure 2.
As shown in Figure 3, the light emitting panel 26 can include a front emitting face 76,
a rear face 78 opposite the emitting face 76, and a number of side edges 80,82,84,85.
The emitting face 76 of the light emitting panel 26 can be configured to lie adjacent to
and flush with the rear side 62 of the display panel 14. The rear face 78 of the light
emitting panel 26, in turn, can be configured to lie adjacent to, and in some cases
flush with, the non-component side 50 of the printed circuit board 30. The size and
shape of the light emitting panel 26 can correspond generally to the size and shape of
the display panel 14 and/or the display retainer 32. In the illustrative embodiment
depicted in Figure 3, the top side edge 80 of the light emitting panel 26 can have a
substantially straight configuration, which allows the elastomeric zebra-strip 28 to lie
adjacent to and flush with the edge 80 when assembled together.

The light emitting panel 26 may further include a light aperture 86 adapted to
receive light directed into the panel 26 from an adjacent light source. A portion 88 of
the light emitting panel 26 located at or near the light aperture 86 may form a light
guide, which acts as an optical waveguide to direct light rays received from the light
source edgewise into the panel 26. The light guide 88 and light emitting panel 26
may be formed of a suitable transparent material such as polycarbonate, acrylic,
styrene acrylonitrile thermoplastic, or acrylonitrile butadiene styrene (ABS), which
reduces the absorption of light rays as they are passed though the light guide 88 and
across the light emitting panel 26.

The light emitting panel 26 may be substantially flat or curved, and can be
constructed from a single layer or multiple layers. The dimensions of the light
emitting panel 26 can be selected to control the uniformity and brightness of light rays

as they are passed across the backside of the display panel 14. In certain
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embodiments, for example, the thickness of the light emitting panel 26 can be varied
to adjust the intensity and/or orientation of light rays reflected towards the backside of
the display panel 14 to provide greater or less illumination to particular locations of
the display panel 14.

Figure 4 is a rear perspective view of the light emitting panel 26 of Figure 2.
As further shown in Figure 4, the rear face 78 of the light emitting panel 26 can
include a reflective element 90 that directs the light received from the light aperture
86 and light guide 88 in a direction towards the emitting face 76 of the panel 26 for
backlighting. The reflective element 90 may include a strip of white reflective tape
adhesively mounted to the rear face 78 of the light emitting panel 26. Alternatively,
and in other embodiments, the reflector element 90 may include a piece of foil (e.g.
aluminum foil) having a specular reflective surface. In one illustrative embodiment,
the reflector element 90 may include a white glass-filled material formed integral with
the rear face 78 of the light emitting panel 26. Other features such as holes, ridges,
channels, dots, squares, etc. may also be provided to vary the light characteristics
within the light emitting panel 26, if desired.

Figure 5 is an enlarged perspective view of the light aperture 86 in Figure 4.
As shown in Figure 5, the light aperture 86 can include a notch or groove 92 forming
a light receiving surface 94 that receives incident light. The notch or groove 92 may
have a substantially curved shape which, in conjunction with the light guide 88,
facilitates even dispersion of light rays throughout the light emitting panel 26. The
size and shape of the notch or groove 92 will typically vary depending on the size,
orientation, and configuration of the light source, the size and shape of the light
emitting panel 26, as well as other factors. While a semi-circular notch or groove 92
is depicted in Figure 5, it should be understood that the configuration of the notch or
groove 92 may vary from that shown.

The light aperture 86 may further include one or more features to facilitate
alignment of the light source relative to the light receiving surface 94. As shown
further in Figure 5, for example, the light aperture 86 may define a number of
centering ribs 96,98 extending inwardly into the notch or groove 92. In use, the
centering ribs 96,98 can be configured to guide, and in some cases center, the light
source within the notch or groove 92 to prevent light from being unevenly dispersed

against the surface 94. 1In certain embodiments, the centering ribs 96,98 may also
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function as a flange for the light source in order to maintain a non-zero air gap
between the light source and surface 94.

In certain embodiments, a portion of the notch or groove 92 may also be
beveled to further align the light source relative to the light receiving surface 94. As
shown in Figure 5, for example, the portion of the notch or groove 92 located closest
to the rear face 78 of the light emitting panel 26 can be beveled slightly to further
align the light source relative to the light receiving surface 94. The beveled section
may extend across the entire radius of the light receiving surface 94 between the
centering ribs 96,98, or alternatively may extend across only a portion or portions of
the light receiving surface 94. In the latter case, for example, the bevel may include a
first beveled section 100 extending from a first location 102 on the surface 94 to a
second location 104 thereon, as indicated generally by the dashed line. A second
beveled section 106, in turn, may extend from a third location 108 on the surface 94 to
a fourth location 110 thereon, as further indicated by dashed line. In use, the beveled
sections 100,106 help to maintain the alignment and spacing of the light source within
the notch or groove 92 without affecting the incident light received on a light sensitive
area 111 located between the beveled sections 100,106.

Figure 6 is a front view showing the light emitting panel 26 and LED 66 once
assembled to the printed circuit board 30. As can be seen in Figure 6, with the display
retainer 32 and elastomeric zebra-strip 28 removed for purposes of illustration, the
light aperture 86 for the light emitting panel 26 can be configured to surround at least
a portion of the LED 66. The LED 66 can be assembled to the printed circuit board
30 as a separate element from the light emitting panel 26, and can be configured to
direct light edgewise into the panel 26 from a direction substantially parallel and
adjacent to the non-component side 50 of the printed circuit board 30, as shown.

As further shown in an enlarged view in Figure 7, the size and shape of the
notch or groove 92 can be configured to form an air gap A between the light emitting
surface 112 of the LED 66 and the light receiving surface 94 of the light emitting
panel 26. In certain embodiments, for example, the notch or groove 92 can be
dimensioned so as to maintain a uniform air gap A between each point on the light
emitting surface 112 and correspondingly adjacent point on the light receiving surface
94. In use, such maintenance of a uniform air gap A between the LED 66 and light
emitting panel 26 prevents light from being distributed non-uniformly across the

panel 26.
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In some embodiments, the centering ribs 96,98 can be configured to center the
LED 66 along a centerline 114 of the light receiving surface 94 to prevent the LED 66
from becoming laterally offset within the notch or grove 92. In those embodiments
where all or a portion of the notch or groove 92 is beveled, the vertical position of the
LED 66 relative to the light receiving surface 94 may be further fixed to prevent the
LED 66 from becoming vertically offset within the notch or groove 92. By aligning
the LED 66 within the interior of the notch or groove 92 in this manner, visual
inconsistencies such as hot spots or streaks that can reduce the brightness and
uniformity of the backlighting can be reduced or eliminated.

Figure 8 is an enlarged perspective view showing the attachment of the LED
leads 68 to the component side 72 of the printed circuit board 30. As shown in Figure
8, the component side 72 of the printed circuit board 30 can include a plug-in
connector 116 including a number of openings 118 adapted to receive the leads 68 of
the LED 66. The connector 116 can be mounted to the printed circuit board 30 using
a suitable mounting process such as surface mounting (SMT), paste-in-hole soldering,
or IR reflow soldering. During assembly, the LED leads 68 can be push-fit into the
openings 118 with the LED 66 extending above the non-component side 50 of the
printed circuit board 30. While the attachment of the LED 66 to the printed circuit
board 30 can be accomplished with the aid of a plug-in connector 116, it should be
understood that the LED 66 can be attached to the board 30 using other suitable
techniques such as IR reflow, wave soldering, paste-in-hole, etc.

Figure 9 is a side perspective view showing the attachment of the light
emitting panel 26 and LED 66 to the printed circuit board 30. As shown attached in
Figure 9, the LED 66 may lic immediately adjacent to and flush with the non-
component side 50 of the printed circuit board 30. In such configuration, the LED
leads 68 may each include a bend region 120 orienting the LED 66 in a direction
substantially parallel with the printed circuit board 30 to direct light edgewise into the
light emitting panel 26. Attachment of the LED 66 to the printed circuit board 30 can
be accomplished, for example, by inserting the LED leads 68 through the openings 70
in the board 30 and then bending the LED 66 at an angle of approximately 90° or
some other desired angle. Alternatively, the LED leads 68 may be pre-bent to permit
the LED 66 to be attached to the printed circuit board 30 without the additional
bending step. Since the LED 66 is not rigidly attached to the light emitting panel 26,

it can be assembled as a separate component from the panel 26, providing greater
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flexibility to the assembly process over those designs where the light source is
embedded, potted, or bonded to the panel.

Although the light emitting panel 26 and LED 66 can be configured to lie
flush against the non-component side 50 of the printed circuit board 30, other
configurations where the panel 26 and LED 66 are spaced apart from the non-
component side 50 of the printed circuit board 30 are also contemplated. In one such
embodiment depicted in Figure 10, for example, the light emitting panel 26 may be
spaced apart from the non-component side 50 of the printed circuit board 30 via a
number of spacers or risers 122. In this configuration, the LED 66 can be spaced
apart from the printed circuit board 30 and oriented so as to direct light rays edgewise
into the light interface 86 of the light emitting panel 26.

The light emitting panel 26 can be configured to receive light from any
number of different directions to permit the LED 66 to be oriented at an angle relative
to the panel 26. In one alternative embodiment depicted in Figure 11, for example,
the light guide 88 of the light emitting panel 26 can be bent or curved to permit the
LED 66 to be mounted in a direction substantially perpendicular to the printed circuit
board 30, as shown. In some embodiments, the light guide 88 may be formed
integrally with the light emitting panel 26. In other embodiments, the light guide 88
may comprise a separate component from the light emitting panel 26 that can be
attached to the printed circuit board 30. A number of spacers or risers 124 can be
further provided to space the light emitting panel 26 apart from the non-component
side 50 of the printed circuit board 30, if desired. In use, the LED 66 can be
configured to direct light upwardly into the light interface 86, which is then directed
edgewise into the light emitting panel 26 via the light guide 88.

Figure 12 is a cross-sectional view showing an illustrative zebra-strip 126 for
providing electrical connectivity between the display retainer and printed circuit
board. As shown in Figure 12, the zebra-strip can have a stacked or multi-layered
configuration including a conductive layer 128 interposed between two layers
130,132 of nonconductive material. The conductive layer 128 can include a number
of electrically conductive filaments 134 therein adapted to contact the board leads and
display panel leads when compressed. The filaments 134 may be formed, for
example, from carbon-doped rubber or other suitably conductive material, and can be

spaced apart from each other via a number of nonconductive sections 136.
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The two outer layers 130,132 can be formed from an elastomeric material to
permit the filaments 134 within the conductive inner layer 128 to make contact with
the display panel and printed circuit board leads. The two outer layers 130,132 can be
formed from a white-glossy material, which acts in part as a reflector to prevent light
from escaping the edge of the light emitting panel and display panel. In some
embodiments, and as further shown in Figure 13, a reflective element 138 may also be
placed on one of the outer layers 130 to further prevent light from escaping the edge
of the light emitting panel and display panel. The reflective element 138 can include,
for example, a layer or coating of white or colored material which increases the
brightness of the backlighting by reflecting light escaping through the edge of the
light emitting panel adjacent to the zebra-strip 126. In some embodiments, the
reflective element 138 may be used to further improve the uniformity of light output
distribution. If desired, a similar reflective element may be placed on other locations
of the light emitting panel to further improve the brightness of the backlighting.

Having thus described the several embodiments of the present invention, those
of skill in the art will readily appreciate that other embodiments may be made and
used which fall within the scope of the claims attached hereto. Numerous advantages
of the invention covered by this document have been set forth in the foregoing
description. It will be understood that this disclosure is, in many respects, only
illustrative. Changes may be made in details, particularly in matters of shape, size

and arrangement of parts without exceeding the scope of the invention.
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What is claimed is:

1. A device for providing backlighting or front-lighting to a display
panel, the device comprising:

a light emitting panel having an emitting face, a rear face, and an edge;

the light emitting panel including at least one light interface for receiving light
from a light source spaced apart from the light emitting panel, the light interface
defining an aperture adapted to at least partially receive a portion of the light source
therein; and

at least one guiding member for aligning the light source within the light

interface aperture.

2. The device of claim 1, wherein the light emitting panel includes a light

guide adapted to receive incident light from a light receiving surface of the interface.

3. The device of claim 2, wherein the light guide includes a curved or

bent section.

4. The device of claim 1, wherein the light interface aperture is adapted to

at least partially surround the light source.

5. The device of claim 1, wherein the light interface aperture is
dimensioned to maintain a non-zero air gap between a light receiving surface of the

interface and a light emitting surface of the light source.

6. The device of claim 1, wherein the light interface aperture is
dimensioned to maintain a uniform air gap between a light receiving surface of the

interface and a light emitting surface of the light source.

7. The device of claim 6, wherein the light interface aperture is further
dimensioned to maintain a non-zero air gap between the light receiving surface of the

interface and the light emitting surface of the light source.

8. The device of claim 1, wherein the light interface aperture includes a

semi-circular notch or groove.
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9. The device of claim 8, wherein said at least one guiding member
includes one or more ribs extending inwardly within the semi-circular notch or

groove.

10.  The device of claim 8, wherein said at least one guiding member
includes a beveled section of the semi-circular notch or groove located on the rear

face of the light emitting panel.

11. The device of claim 10, wherein the beveled section includes a

plurality of beveled sections.

12. The device of claim 1, further comprising a reflective element coupled

to the rear face of the light emitting panel.

13. A backlight assembly mountable to a circuit board having a component
side and a non-component side, the backlight assembly comprising:

a display panel;

at least one light source coupled to the circuit board; and

a light emitting panel having an emitting face, a rear face opposite the emitting
face, and an edge, the light emitting panel including a light aperture adapted to form
an air gap between the at least one light source and a light receiving surface of the
light emitting panel;

wherein the light aperture includes a number of inwardly extending ribs

adapted to align the at least one light source within the aperture.

14. The backlight assembly of claim 13, wherein the light source is
detached from the light emitting panel.

15. The backlight assembly of claim 13, wherein the light emitting panel

includes a light guide adapted to receive light from the light receiving surface of the

light emitting panel.
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16. The backlight assembly of claim 15, wherein the light guide includes a

curved or bent section.

17. The backlight assembly of claim 13, wherein the light aperture is
adapted to at least partially surround the light source.

18. The device of claim 13, wherein the light aperture is dimensioned to
maintain a non-zero air gap between the light receiving surface of the light emitting

panel and a light emitting surface of the light source.

19. The backlight assembly of claim 13, wherein the light aperture is
dimensioned to maintain a uniform air gap between the light receiving surface of the

light emitting panel and a light emitting surface of the light source.

20.  The device of claim 19, wherein the light aperture is further
dimensioned to maintain a non-zero air gap between the light receiving surface of the

light emitting panel and the light emitting surface of the light source.

21. The backlight assembly of claim 13, wherein the light aperture

includes a semi-circular notch or groove.

22. The backlight assembly of claim 21, wherein the semi-circular notch or
groove includes at least one beveled section located on the rear face of the light

emitting panel.

23. The backlight assembly of claim 13, further comprising a reflective

element coupled to the rear face of the light emitting panel.
24, The backlight assembly of claim 13, wherein the rear face of the light

emitting panel is adapted to lie adjacent to the non-component side of the circuit
board.
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25. The backlight assembly of claim 13, wherein the rear face of the light
emitting panel is adapted to lie adjacent to and flush with the non-component side of

the circuit board.

26. The backlighting assembly of claim 13, wherein said at least one light

source includes a light emitting diode.

27. The backlight assembly of claim 26, wherein the leads of the light
emitting diode are coupled to the component side of the printed circuit board using a

plug-in connector.

28. The backlight assembly of claim 13, further comprising a conductive

member electrically coupling the display panel to the circuit board.

29.  The backlight assembly of claim 28, wherein the conductive member

includes an elastomeric zebra-strip having a reflective element.

30. The backlight assembly of claim 28, further comprising a display
retainer adapted to support the display panel, conductive member, and light emitting

panel adjacent to the non-component side of the circuit board.

31. A method for attaching a backlight assembly to a circuit board having
a component side and a non-component side, the method comprising the steps of:

attaching at least one light source to the circuit board;

providing a backlight assembly including a display panel, a light emitting
panel including a light interface, and display retainer, the light interface defining an
aperture having at least one guiding member therein;

assembling the display panel and light emitting panel within the display
retainer; and

securing the assembled display retainer to the circuit board;

wherein, during said step of securing the assembled display retainer to the
circuit board, the at least one guiding member is adapted to align the light source

within the aperture forming an air gap between the light source and interface.
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32. The method of claim 31, wherein the display retainer includes a
number of locking tabs, and wherein said step of securing the assembled display
retainer to the circuit board includes the step of securing the locking tabs into a

number of slots on the circuit board.

33. The method of claim 31, wherein said at least one guiding member

includes a number of ribs extending inwardly within the aperture.

34. The method of claim 31, wherein said at least one guiding member

includes a beveled section of the aperture.

35. The method of claim 31, wherein said step of attaching the at least one
light source to the circuit board includes the steps of:

mounting a plug-in connector to the component side of the circuit board; and

inserting a number of leads of the light source through several openings
formed through the circuit board and plug-in connector with the light source

positioned adjacent to the non-component side of the circuit board.
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