US 20130128616A1

United States

(19)
a2y Patent Application Publication o) Pub. No.: US 2013/0128616 A1
CHIEN 43) Pub. Date: May 23, 2013
(54) FOAMING MATERIAL FRAME AND Publication Classification
DISPLAY STRUCTURE USING THE SAME (51) Int.CL
. F21V 8/00 (2006.01)
(75) Inventor: Yuan-Yu CHIEN, Hsin-Chu (TW) HO05K 7/18 (2006.01)
HO5K 5/02 (2006.01)
(52) US.CL
(73) Assignee: AU OPTRONICS CORP., Hsinchu USPC .o 362/611; 361/679.01; 211/26
(TW) (57) ABSTRACT
A foaming material frame is provided and can be utilized in a
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FOAMING MATERIAL FRAME AND
DISPLAY STRUCTURE USING THE SAME

RELATED APPLICATIONS

[0001] This application claims priority to Taiwan Applica-
tion Serial Number 100142370, filed Nov. 18, 2011, which is
herein incorporated by reference.

BACKGROUND
[0002] 1. Field of Invention
[0003] The present invention relates to a display structure.

More particularly, the present invention relates to display
structure using a foaming material frame.

[0004] 2. Description of Related Art

[0005] A flat display mainly includes a backlight module, a
display panel, and a frame. The backlight module is utilized
for providing a light source to enable the display panel to
display a normal and uniform image. The backlight module
includes plural optical sheets, such as a light guide plate, a
diffusion sheet, and a prism sheet for uniformly distributing
the light emitted from the light source on the display panel to
provide images. The frame includes a metal holder and a
plastic frame for fastening the display panel and the backlight
module.

[0006] The development trend of the current electron prod-
ucts is towards lightness and thinness, and the design of the
flat display is also developed towards lightness and a narrow
width frame. Therefore there is a need to provide a thin and
light flat display without sacrificing the display quality
thereof.

SUMMARY

[0007] The present invention provides a foaming material
frame utilized in a display structure for satistying the require-
ments of lightness and a narrow width frame.

[0008] One aspect of the invention is to provide a foaming
material frame utilized in a display structure. The foaming
material frame includes a base plate and a sidewall. The base
plate includes a loading portion and a suppressing portion
connected to at least one side of the loading portion. A reflec-
tance of the suppressing portion is smaller than a reflectance
of the loading portion, and an area of the loading portion is
equal to or greater than an area of a display zone of the display
structure. The sidewall stands upright around the substrate. A
thickness of the suppressing portion is smaller than a thick-
ness of the loading portion. A height difference between the
suppressing portion and the loading portion is at least 0.2 mm.
[0009] Another aspect of the invention is to provide a dis-
play structure. The display structure includes a foaming mate-
rial frame, a light guide plate, and a display panel. The foam-
ing material frame includes a base plate and a sidewall. The
base plate includes a loading portion and a suppressing por-
tion connected to at least one side of the loading portion. A
reflectance of the suppressing portion is less than a reflec-
tance of the loading portion, and an area of the loading portion
is equal to or greater than an area of a display zone of the
display structure. The sidewall stands upright around the base
plate. The light guide plate is disposed on the loading portion.
The display panel is disposed on the foaming frame. The
display panel has a display zone, and the area of the loading
portion is equal to or greater than the area of the display zone.
A thickness of the suppressing portion is less than a thickness
of the loading portion. A height difference between the sup-
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pressing portion and the loading portion is at least 0.2 mm.
The display structure further includes a light source disposed
at a side of the light guide plate. The suppressing portion is
disposed at another side of the light guide plate opposite to the
light source. The suppressing portion is disposed at sides of
the light guide plate adjacent to the light source. An air layer
is formed between the light guide plate and the suppressing
portion. The sidewall has a supporting portion, and the dis-
play panel is placed on the supporting portion.

[0010] The requirements of lightness and a narrow width
frame of the display structure can be satisfied by using the
foaming material frame to replace the conventional metal
holder and plastic material thereon. The problem of light
leakage due to omitting the light shielding structure can be
solved by reducing the thickness of the suppressing portion,
such that a reflectance of the suppressing portion is smaller
than a reflectance of the loading portion.

[0011] Itisto be understood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are incor-
porated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of'the invention. In the drawings,

[0013] FIG. 1is a cross-sectional view of a foaming mate-
rial frame according to an embodiment of the invention;
[0014] FIG. 2 is a graph of the relationship between thick-
ness and reflectance of the foaming material;

[0015] FIG. 3 is a cross-sectional view of a display struc-
ture utilizing the foaming material frame according to an
embodiment of the invention; and

[0016] FIG. 4 is a top view of the foaming material frame
and the light guide plate of the display structure in FIG. 3.

DESCRIPTION OF THE EMBODIMENTS

[0017] Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers are used in the drawings and the
description to refer to the same or like parts.

[0018] For satisfying the requirements of lightness and a
narrow width frame of a flat display, a foaming material frame
is utilized as the frame of the backlight module for omitting a
conventional plastic frame including a back plate and a plastic
material thereon to satisfy the requirements of thinness. How-
ever, in such a design, since the light shielding structure above
the light guide plate (such as the plastic material) is omitted,
and the total size of the light guide plate and optical sheets is
similar to the size of the frame of the foaming material frame,
the problem of light leakage at the edge of the display zone
occurs, thus resulting in poor product yield.

[0019] FIG. 1is a cross-sectional view of a foaming mate-
rial frame 100 according to an embodiment of the invention.
The foaming material frame 100 is utilized in a display struc-
ture. The foaming material frame 100 includes a base plate
110 and a sidewall 120. The base plate 110 includes a loading
portion 112, and a suppressing portion 114 connected to at
least one side of the loading portion 112. The sidewall 120
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stands upright and surrounds an edge of the base plate 110.
The foaming material frame 100 is compressed formed. The
base plate 110 and the sidewall 120 are one-piece formed. The
bottom surfaces of the loading portion 112 and the suppress-
ing portion 114 are co-planar.

[0020] Further, referring to FIG. 2. FIG. 2 is a graph of the
relationship between thickness and reflectance of the foaming
material. In the same foaming material plate, the reflectance
of the foaming material plate is related to the thickness
thereof. More particularly, the thinner the thickness of the
foaming material plate is, the lower reflectance the foaming
material plate has. Therefore, the foaming material frame 100
of the present invention can modify the reflectance by adjust-
ing the thickness thereof.

[0021] Please refer back to FIG. 1. The loading portion 112
is utilized for supporting, for example, a light guide plate in
the display structure. An area of the loading portion 112 is
equal to or greater than an area of a display zone of the display
structure. For preventing the light leakage due to high reflec-
tance of the foaming material at the edge of the display zone,
the reflectance of the suppressing portion 114, which sur-
rounds the loading portion 112 and the display zone, should
be smaller than the reflectance of the loading portion 112.
Namely, the thickness h1 of the suppressing portion 114 is
smaller than the thickness h2 of the loading portion 112. In
one embodiment, the light leakage problem can be overcome
when a height difference between the suppressing portion
114 and the loading portion 112 is at least 0.2 mm.

[0022] FIG. 3 is a cross-sectional view of a display struc-
ture utilizing the foaming material frame according to an
embodiment of the invention. The display structure 200
includes the foaming frame 100, a light guide plate 210, and
adisplay panel 220. The foaming frame 100 includes the base
plate 110 and the sidewall 120. The base plate 110 includes
the loading portion 112 and the suppressing portion 114. The
sidewall 120 stands upright on and surrounds the edge of the
base plate 110. The light guide plate 210 is disposed on the
loading portion 112, and the display panel 220 is disposed on
the foaming material frame 100.

[0023] The display panel 220 has a display zone 222. The
area of the loading portion 112 is equal to or greater than the
area of the display zone 222. An optical sheet 230 can be
further disposed on the light guide plate 210. The sidewall
120 of the foaming material frame 100 further includes a
supporting portion 122, and the display panel 220 is placed on
the supporting portion 122. In order to solve the problem of
light leakage, the thickness h1 of the suppressing portion 114
is smaller than the thickness h2 of the loading portion 112,
such that the reflectance of the suppressing portion 114 is
smaller than the reflectance of the loading portion 112. There
is a height difference g between the suppressing portion 114
and the loading portion 112. The height difference g is at least
0.2 mm. An air layer is formed between the light guide plate
210 and the suppressing portion 114.

[0024] Please refer to FIG. 3 and FIG. 4 simultaneously.
FIG. 4 is atop view of the foaming material frame 100 and the
light guide plate 210 of the display structure 200 in FIG. 3.
The area of the loading portion 112 is corresponding to the
area of the display zone 222 of the display panel 220. The
light guide plate 210 is placed on the loading portion 112. The
loading portion 112 is connected to the sidewall 120 by the
suppressing portion 114. The display structure 200 further
includes a light source 240. The light source 240 is disposed
at one side of the light guide plate 210. The suppressing
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portion 114 is disposed at opposite side to the light source
240. The suppressing portion 114 is disposed at sides of the
light guide plate 210 adjacent sides to the light source 240.
Namely, the base plate 110 of the foaming material frame 100
corresponding the area outside the display zone 222 (except
the side of the light guide plate 210 next to the light source
240) is compressed and becomes the suppressing portion 114
in order to reduce the thickness and the reflectance of the
suppressing portion 114, thereby overcoming the problem of
light leakage at the edge of the display zone 222.

[0025] The requirement of being lighter and having narrow
sideframe of the display structure can be satisfied by using the
foaming material frame to replace the conventional metal
holder and plastic material thereon. The problem of light
leakage due to omitting the light shielding structure can be
solved by reducing the thickness of the suppressing portion,
such that the reflectance of the suppressing portion is smaller
than the reflectance of the loading portion.

[0026] Although the present invention has been described
in considerable detail with reference to certain embodiments
thereof, other embodiments are possible. Therefore, the spirit
and scope of the appended claims should not be limited to the
description of the embodiments contained herein.

[0027] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims and their equivalents.

What is claimed is:

1. A foaming material frame utilized in a display structure,
the foaming material frame comprising:

a base plate comprising a loading portion and a suppressing
portion connected to at least one side of the loading
portion, wherein a reflectance of the suppressing portion
is smaller than a reflectance of the loading portion, and
an area of the loading portion is equal to or greater than
an area of a display zone of the display structure; and

a sidewall standing around the base plate.

2. The foaming material frame of claim 1, wherein a thick-
ness of the suppressing portion is smaller than a thickness of
the loading portion.

3. The foaming material frame of claim 1, wherein a height
difference between the suppressing portion and the loading
portion is at least 0.2 mm.

4. A display structure comprising:

a foaming material frame comprising:

a base plate comprising a loading portion and a sup-
pressing portion connected to at least one side of the
loading portion, wherein a reflectance of the sup-
pressing portion is smaller than a reflectance of the
loading portion; and

a sidewall standing upright around the base plate;

a light guide plate disposed on the loading portion; and

a display panel disposed on the foaming frame, the display
panel having a display zone, wherein an area of the
loading portion is equal to or greater than an area of the
display zone.

5. The display structure of claim 4, wherein a thickness of

the suppressing portion is smaller than a thickness of the
loading portion.
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6. The display structure of claim 5, wherein a height dif-
ference between the suppressing portion and the loading por-
tion is at least 0.2 mm.

7. The display structure of claim 4, further comprising a
light source disposed at a side of the light guide plate, wherein
the suppressing portion is disposed at another side of the light
guide plate to the light source.

8. The display structure of claim 4, further comprising a
light source, wherein the suppressing portion is disposed
sides of the light guide plate adjacent to of the light source.

9. The display structure of claim 4, wherein an air layer is
formed between the light guide plate and the suppressing
portion.

10. The display structure of claim 4, wherein the sidewall
has a supporting portion, and the display panel is placed on
the supporting portion.
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