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7) ABSTRACT

A backlight unit for a liquid crystal display. The backlight
unit comprises a frame, a first supporting portion, a second
supporting portion, and a film. The film comprises a first
constraining portion and a second constraining portion. The
film is positioned on the frame by the first and the second
supporting portion passing through the first and the second
constraining portion, respectively. When the frame is dis-
posed in a first position, the first supporting portion partially
contacts an inner wall of the first constraining portion for
positioning the film. When the frame is disposed in a second
position, the second supporting portion partially contacts an
inner wall of the second constraining portion for positioning
the film. An LCD utilizing the backlight unit is also dis-
closed.
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FIG. 1A (RELATED ART)
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FIG. 1B (RELATED ART)
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FIG. 1C (RELATED ART)



Patent Application Publication Nov. 17,2005 Sheet 4 of 11 US 2005/0254236 Al

200
i
iT\\~ |
b
|
|
|
|
|
]
|
Y/-\:
§
z/
30

‘\\\\\\\\\\\\\\\:}a\‘/\X\\\\\\\\\ SN
N\
7 N [\ peerereerererreee N312¢10

IIIIIIIIIIIIIIIIIIIIIIIIIIIII Ll

W D777 P
K

|
w L.

FIG. 2B




Patent Application Publication Nov. 17,2005 Sheet 5 of 11 US 2005/0254236 Al

12

= 4



Patent Application Publication Nov. 17,2005 Sheet 6 of 11 US 2005/0254236 Al

12

o

N\I/
6———_
o
o



Patent Application Publication Nov. 17,2005 Sheet 7 of 11 US 2005/0254236 Al

/7 1\
// I \\
P, /SN
A N —— 11— Cx
v 70N G
23~ v X —~—24




Patent Application Publication Nov. 17,2005 Sheet 8 of 11 US 2005/0254236 Al

Ps;/@ ——H,"
G;i: T Ps"
Y%W (o) (o)
v i( Hl'lgl' H," I£2 H," 1£3.. 8 1
A L

FIG. 4A



Patent Application Publication Nov. 17,2005 Sheet 9 of 11 US 2005/0254236 Al
23
I A I
22—

P 1"____/ _ P 1 '
H 1" —— —— H 1|
Pzﬂ_____‘ - le
H 2”~.__/ CO ~—H 2'
P3"‘—-' - P3'
H 3!!\__/ ~——H 3!
a @

AANE
P " " P 1" LA
5 5 4 4 24
>]

FIG. 4B




Patent Application Publication Nov. 17,2005 Sheet 10 of 11 US 2005/0254236 Al

2
].2b H3" P3H H2" P2H Hl" PIH S "Y

NN

1t

P
Hsu/‘




Patent Application Publication Nov. 17,2005 Sheet 11 of 11 US 2005/0254236 Al

4
12b P4" 4n P5" HSHS

(1

.




US 2005/0254236 Al

BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY UTILIZING THE SAME

BACKGROUND

[0001] The invention relates to a backlight unit and a
liquid crystal display, and in particular to a backlight unit
with a film positioning structure.

[0002] Liquid crystal displays are used in a variety of
electronic devices, including personal digital assistant
(PDA), notebook and desktop computer monitors, mobile
phones, and TVs. Some liquid crystal displays are rotatable
between different angles, such as, from 0° to 90°, 180°, or
270°. Larger panels, however, causes weight to increase
accordingly, incurring a load problem during rotation.

[0003] FIG. 1A is a schematic view of a conventional
backlight unit 10A for a liquid crystal display, disclosed in
Taiwan patent No. 449048. In FIG. 1A, the backlight unit
10A comprises at least one light source (not shown), a
plurality of optical films 120, a frame 15, and a fixing
structure for the optical films 120. The light source is
disposed between the optical films 120 and the frame 15.
Light emitted by the light source passes through the optical
films 120 such as a diffusion sheet, a prim sheet, and the like,
thereby uniformly distributing the light. Note that FIG. 1A
eliminates the upper and lower housings and the panel to
clearly show the backlight unit 10A.

[0004] Extended portions 121, 122, 123, and 124 extend
from a periphery of each optical film 120. Each extended
portion 121, 122, 123, and 124 comprises holes 121a, 1224,
1234, 1244 in the centers thereof. The frame 15 comprises
four grooves 151, 152, 153, and 154, respectively corre-
sponding to the extended portions 121, 122, 123, and 124.
Protrusions 151a and 152a are respectively formed in the
grooves 151 and 152, and hooks 1532 and 154a are respec-
tively formed in the grooves 153 and 154. When fixing the
optical films 120 to the frame 13, the protrusions 151a and
1524 and the hooks 153a and 154a pass through the holes
121a, 122a, 123a, 124a of the extended portions 121, 122,
123, and 124 such that the extended portions 121, 122, 123,
and 124 are respectively disposed in the grooves 151, 152,
153, and 154. Thus, the optical films 120 are securely fixed
in the frame 15.

[0005] Although the films 120 are securely fixed in the
frame 15, manufacturing processes, such as, modeling of the
grooves and fixing elements such as hooks and protrusions
is complicated. The capital cost is thus increased. Further-
more, if temperature varies, the optical films 120 may
expand or contract. As a result, stress is concentrated at the
four fixing points at corners of the films 120; hence, Mura
defects occur accordingly.

[0006] Taiwan patent No. 552440 attempts to solve the
above mentioned problem. The backlight module 10B has an
improved fixing structure for the optical films to prevent
Mura defects. As shown in FIGS. 1B and 1C, the optical
films 120 are disposed above the frame 15b. Only one edge
of each optical film 120 comprises an extended portion 125
with a hole 1256 formed thereon. Before assembling the
optical films 120, a jig or other tool is required to fix each
optical film 120 to align the extended portion 125 to a
groove 150 of the frame 15b. After the optical films 120 are
installed on the frame 15b, another fixing element such as a

Nov. 17, 2005

pin 120¢ and fixing base 1205 are required to secure the
optical films 150 thereon. Although the optical films 120 are
securely fixed, additional time is required for the installing
and detaching process. Moreover, alignment is difficult and
requires additional alignment tools and jigs.

[0007] Furthermore, when positioning at different angles,
for example, rotating the liquid crystal display to 180°, all
the weight of the optical films 120 are concentrated at the
single fixing point P. Since the fixing position is asymmetri-
cal, during expansion and contraction of the films, stress is
concentrated on the fixing point P, thus causing deformation
of the optical films 120. This also results in Mura defects and
uneven optical efficiency.

SUMMARY

[0008] Thus, an embodiment of the invention provides a
backlight unit for a liquid crystal display. The backlight unit
includes a frame, a first supporting portion, a second sup-
porting portion, and a film. The film comprises a first
constraining portion and a second constraining portion. The
film is positioned on the frame by the first and the second
supporting portion passing through the first and the second
constraining portion, respectively. When the frame is dis-
posed in a first position, the first supporting portion partially
contacts an inner wall of the first constraining portion for
positioning the film. When the frame is disposed in a second
position, the second supporting portion partially contacts an
inner wall of the second constraining portion for positioning
the film. An LCD utilizing the backlight unit is also dis-
closed.

[0009] The first constraining portion comprises a hole or a
groove, and the second constraining portion comprises a
hole or a groove.

[0010] The first constraining portion and second con-
straining portion are respectively formed on opposite edges
of the film.

[0011] The backlight unit further comprises a third sup-
porting portion and a fourth supporting portion disposed on
the frame, and the film further comprises a third constraining
portion and a fourth constraining portion respectively
formed on opposite corners of the film; and the third
supporting portion and the fourth supporting portion pass
through the first constraining portion and the second con-
straining portion, respectively.

[0012] The film further comprises a third constraining
portion and a fourth constraining portion respectively
formed on adjacent corners of the film. The third supporting
portion and the fourth supporting portion pass through the
first constraining portion and the second constraining por-
tion, respectively.

[0013] The first constraining portion and the second con-
straining portion are respectively formed on opposite cor-
ners of the film or on adjacent corners of the film.

[0014] The first and second constraining portions are
symmetrically arranged with respect to a center point of the
film.

[0015] When the frame is disposed in the second position,
a first gap is formed between the first supporting portion and
the first constraining portion, and the first gap is an allow-
ance for film expansion or contraction due to temperature
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variation. When the frame is disposed in the first position, a
second gap is formed between the second supporting portion
and the second constraining portion, and the second gap is
an allowance for film expansion or contraction due to
temperature variation.

[0016] The first supporting portion and the second sup-
porting portion each comprises a protrusion, a cylinder, or a
cuboid.

[0017] The first and the second constraining portions are
circular, elliptical, rectangular, rectangular with rounded
corners, or polygonal.

[0018] When the frame is disposed at the first position, the
first constraining portion and the first supporting portion
constrain a movement range of the film in a direction
perpendicular to a gravity-acting direction, and the frame
and the first supporting portion constrain the movement
range of the film in an extending direction of the first
supporting portion.

[0019] Furthermore, when the frame is disposed at the
second position, the second constraining portion and the
second supporting portion constrain a movement range of
the film in a direction perpendicular to a gravity-acting
direction, and the frame and the second supporting portion
constrain the movement range of the film in an extending
direction of the second supporting portion.

[0020] In an embodiment, when the first constraining
portion is elliptical, and when the frame moves to the first
position or the second position, a long axis of the elliptical
first constraining portion corresponds to a direction of the
weight of the frame pulling downwards, and a movement
range of the first supporting portion is constrained by a short
axis of the elliptical first constraining portion.

[0021] The frame further comprises a lamp holder, and the
first supporting portion and the second supporting portion
extend from the lamp holder toward the film.

[0022] The invention also provides an LCD utilizing the
backlight unit.

[0023] A detailed description is given in the following
embodiments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Embodiments of the invention can be more fully
understood by reading the subsequent detailed description
and examples with references made to the accompanying
drawings, wherein:

[0025] FIG. 1A is a schematic exploded view of a con-
ventional backlight unit of a liquid crystal display disclosed
by Taiwan patent No. 449048;

[0026] FIG. 1B is a schematic exploded view of a con-
ventional backlight unit of a liquid crystal display disclosed
by Taiwan patent No. 552440;

[0027] FIG. 1C is a local enlarged view of FIG. 1B;

[0028] FIG. 2A is a schematic of a liquid crystal display
with a backlight unit of an embodiment of the invention;

[0029] FIG. 2B is a cross section of FIG. 2A along line i-i
according to an embodiment of the invention;
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[0030] FIG. 3A is a cross section of FIG. 2A along line
ii-ii of a first embodiment of the invention, wherein the films
and the supporting portions are connected at a first position;

[0031] FIG. 3B is another schematic plan view of the
structure related to FIG. 3A when the films and the sup-
porting portions are at a second position,

[0032] FIG. 3C is a schematic plan view of a variation of
the first embodiment;

[0033] FIG. 4A is a schematic view of the combinations
of the films and the supporting portions according to the
second embodiment of the invention at a first position;

[0034] FIG. 4B is another schematic view of the structure
related to FIG. 4A when the films and the supporting
portions are at a second position;

[0035] FIG. 4C is another schematic view of the structure
related to FIG. 4A when the films and the supporting
portions are at a third position; and

[0036] FIG. 4D is another schematic view of the structure
related to FIG. 4A when the films and the supporting
portions are at a fourth position.

DETAILED DESCRIPTION

[0037] FIG. 2A is a schematic perspective view of a liquid
crystal display 200 of an embodiment of the invention. FIG.
2B is a cross section of FIG. 2A along line i-1 according to
an embodiment of the invention.

[0038] The liquid crystal display 200 comprises a housing
30 and a backlight unit 10 disposed therein. The backlight
unit 10 comprises a frame 15, a plurality of optical films 12,
and a pair of supporting portions P;, as shown in FIG. 2B.
Each optical film 12 comprises a pair of holes H,. Note that
in FIG. 2B only a corresponding pair of the hole H; and the
supporting portion P, are visible. The holes are referred to as
constraining portions as they constrain the movement range
of the supporting portions. The holes are formed along the
gravity-acting directions of the frame 15 and the housing 30.

[0039] The supporting portion P, comprises plastics,
metal or other materials. The supporting portion P, protrudes
from the frame 15, correspondingly passing through the hole
H, on the optical films 12 to position optical films 12 on the
frame 135. Since the embodiments of the invention focus on
a positioning structure of the optical films 12 in the backlight
unit 10, other elements of the backlight unit 10 and liquid
crystal display 200 are omitted.

[0040] In FIG. 2A, the symbols “I, J, K™ represent fixed
orthogonal coordinates. The liquid crystal display 200 is
assumed to be disposed on a plane IJ according to the
coordinates IJK. The plane 1J is parallel to the gravity-acting
direction. Other movable coordinates XYZ move or rotate
with the liquid crystal display 200. The coordinates XYZ
defines the three-dimensional shape of the liquid crystal
display 200. Thus, the axis X corresponds to the length of
the optical films 12 or the frame 15. The axis Y corresponds
to the width of the optical films 12 or the frame 15. The axis
Z corresponds to an extending direction of the supporting
portion P, of the frame 15 through the hole H, on the optical
films 12.

[0041] In the following embodiments, the liquid crystal
display 200 may rotate according to the fixed coordinates
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IJK on a plane 1T about the axis K. A detailed description of
different positions of the liquid crystal display 200 and
various combinations of the frame 15 and the optical films
12 is provided in the following.

[0042] FIGS. 3A and 3B are plan views of the optical
films and the supporting portions of a first embodiment of
the invention. Note that FIG. 3A is a cross section of FIG.
2A along line ii-ii, eliminating other elements in the back-
light unit 10. FIG. 3B is a schematic view of a variation of
FIG. 3A.

[0043] 1In FIG. 3A, the optical films 12 are connected to
the frame (not shown) via the supporting portions P, at a first
position. FIG. 3B shows the optical films 12 at a second
position. The first position is referred to as an initial position
of the housing 30, suspended on a plane 1J such that the axis
Y of the optical films 12 corresponds to the axis J. The
second position is in a suspended position when the housing
30 rotates with respect to the axis K from the first position
to 180°.

[0044] The first and second supporting portions P, and P,
penetrating the first and second holes H; and H,, respec-
tively, thereby fixing the optical films 12 on the frame 15, are
more clearly shown in the cross sectional view in FIG. 2B.
Additionally, the frame 15 comprises a lamp holder (not
shown), and the supporting portions extend from the lamp
holder and protrude from the frame 15 to support the optical
films 12.

[0045] The optical films 12 comprise a first edge 21, a
second edge 22, and a central point C,. The first and the
second edges 21 and 22 are disposed opposing each other.
The central point C, is the geometric center of the optical
film 12. Axes C and Cy intersect each other at the central
point C,. Specifically, the axis Cy passes through both
supporting portions P, and P,. The first and the second holes
H, and H, are symmetrical with respect to the central point
C,. The first and the second holes H, and H, are located in
vicinity of the first edge 21 and the second edge 22,
respectively. That is, the holes are formed on the periphery
of the optical films 12. Moreover, when the first and second
holes H; and H,, are elliptical, and the frame 15 moves to the
first position or the second position, the long axes of the
elliptical first and second holes correspond to the axis Cy
with respect to the axis Cy, and movement range of the first
supporting portion is constrained by a short axis of the
elliptical first hole. Note that the axis Cy is parallel to the
gravity-acting direction of the optical films 12.

[0046] When the frame 15 is disposed at the first position
(FIG. 3A), the first edge 21 is an upper edge of the optical
film 12. The second edge 22 is a lower edge. Due to the
weight of the optical film 12, the first supporting portion P,
partially contacts an inner wall S1 of the first hole H; to
position the optical film 12.

[0047] The symbol “G,” represents the dimension of a
first gap, which is the remaining portion of the first hole H;
subtracted from the first supporting portion P,. The size of
the first gap G, is determined by the thermal expansion
coefficient of the optical film 12, panel temperature, room
temperature, manufacturing tolerance, and modeling toler-
ance. Similarly, the gaps G, and G5 are the gaps between the
second hole H, and the second supporting portion P,,
depending on thermal expansion coefficient of the optical
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film 12, panel temperature, room temperature, manufactur-
ing tolerance, and modeling tolerance. Thus, the gaps G,
G,, and G, provide allowance for film expansion and con-
traction due to temperature variation.

[0048] The elliptical shapes of the holes H, and H, con-
strain the movement range of the supporting portions P, and
P, in directions I and J. When the frame 15 is disposed at the
first position, the first supporting portion P, contacts the first
hole H; to support the optical film 12, and the first hole H;
constrains the first supporting portion P; in direction I,
thereby restricting the movement of the optical film 12 in
direction 1. The second supporting portion P, does not
support the optical film 12 at the first position with the gap
G, formed along the Y-axis. Thus, when the optical film 12
expands or contracts due to temperature variation, or when
the optical film 12 is pulled by self-weight, the second
supporting portion P, doest not contact the second hole H,
of the optical film 12. Since there is no contact between the
second supporting portion P, and the second hole H.,, stress
does not build therebetween. Moreover, the gaps G, and G,
allow the optical films 12 to freely expand or contract,
thereby preventing Mura defects.

[0049] When the frame 15 is rotated to the second position
(FIG. 3B) by rotating 180°, the second edge 22 becomes the
upper edge, and the first edge 21 becomes the lower edge.
The second supporting portion P, partially contacts the inner
wall S, of the second hole H, to support the optical films 12.
The gap G, is determined by thermal expansion coefficient
of the optical film 12, panel temperature, room temperature,
manufacturing tolerance, and modeling tolerance. Thus, at
the second position, only the second supporting portion P,
supports the optical film 12. The second hole H, constrains
the movement range of the second supporting portion P, in
direction I. The first supporting portion P, does not support
the optical film 12, leaving a gap G, therebetween. During
expansion or contraction, the gaps G, and G, allow the
optical films 12 to freely expand or contract, thereby pre-
venting Mura defects.

[0050] Note that the first supporting portion P, and the
second supporting portion P, each comprise a protrusion, a
cylinder, or a cuboid. The first hole H; and the second hole
H, are circular, elliptical, rectangular, rectangular with
rounded corners, or polygonal.

[0051] The first embodiment has a variation, applicable in
large-sized liquid crystal displays. As the size of panel
increases, the size of the optical films 12¢ and the frame also
increase. Thus, the number of holes for positioning the films
is determined by the size of the liquid crystal display.

[0052] In this variation, the optical film 12a comprises
three pairs of holes defined thereon, as shown in FIG. 3C.
That is, except for the above mentioned first hole H, and
second hole H,, another pair comprising the third hole H
and the fourth hole H, are respectively defined on the
adjacent corners of the edge 23 of the optical film 12a, and
another pair comprising the fifth hole H5 and the sixth hole
H, are respectively defined on the adjacent corners of the
edge 24 of the optical film 12a. When the liquid crystal
display is suspended at the first position, the holes H;, H,,
and Hy at the edge 21 of the optical film 124 become the
constraining portions to restrict the movement of the optical
film 12a. The edge 21 becomes an upper edge and the other
holes H,, H,, and H are located at the opposite edge 22, the
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lower edge. As shown, the holes H;, H,, and H and the
holes H,, H,, and Hy are symmetrically arranged with
respect to the central point C, on the axis Cy in direction X.

[0053] The frame, not shown, also comprises three pairs of
supporting portions. Each supporting portion extends from
the lamp holder of the frame. Except the first and the second
supporting portions P; and P, as mentioned in the first
embodiment, another pair comprising supporting portions,
the third and the fourth supporting portions P, and P,
respectively penetrate the third hole H; and the fourth hole
H,. Another pair comprising supporting portions, the fifth
and the sixth supporting portions P5 and P, respectively
penetrate the fifth hole Hy and the sixth hole H,. The
supporting portions P;, P,, P5, P,, Ps, and P¢ comprise
transparent plastic, metal or other materials.

[0054] In this variation, the first and the second holes H;
and H, are elliptical. The third, fourth, fifth, and sixth holes
H,, H,, Hy, and H, are rectangular with rounded corners,
different from the first and the second holes.

[0055] The shapes of the holes determine the movable
range of the supporting portions, thereby constraining the
supporting portions.

[0056] Since the holes H, and H, are elliptical, the short
axes of the holes H; and H, are slightly larger than the radii
of the supporting portions P, and P, such that the supporting
portions P, and P, are immovable in direction I, but can
move in direction J.

[0057] Additionally, the supporting portions P, P,, P,
and P, pass through the rectangular holes H,, H,, Hs, and Hg
with rounded corners, movable in direction I or J. Thus, at
the first position, only the supporting portions P, P,, and Py
located at the upper edge partially contact the inner walls S,
S,, and S of the holes H, H;, and Hj to position the optical
film 12a.

[0058] Moreover, predetermined gaps Giv, G,y, Gsx,
Gsv, Gixs Giy> Gsxo Gsyr Gex, and Ggy are formed
between every hole H,, H,, H;, H,, Hs, and H, and every
supporting portion P, P,, P5, P, P, and P,. The dimensions
of the gaps Gy, G,y, Gsx, Gsy, Gux> Gays Gsxo Gsy, Gexs
and G+ are determined by the thermal expansion coefficient
of the optical film 124, panel temperature, room tempera-
ture, manufacturing tolerance, and modeling tolerance. As
shown in the figures, the first and the second supporting
portions P, and P, are respectively movable in the gaps G+,
G, in direction J. The third, fourth, fifth, and sixth sup-
porting portions P,, P,, P5, P, Py, and P, are movable in the
8aps Gsx, Gay, Guxs Guys Gsxy Gsys Gex, and Gey.

[0059] Note that the gaps of the third and the fifth sup-
porting portions P, and Ps located near the sides 23 and 24
close 1o the upper edge 21 function differently. The gap G,
is an allowance for thermal expansion of the optical film 124
in the direction X. The gap G,y is an allowance for thermal
expansion of the optical film 12¢ in the direction Y. Simi-
larly, the gap Gsx is an allowance for thermal expansion of
the optical film 124 in the direction X. The gap Gsx is an
allowance for thermal expansion of the optical film 12¢ in
the direction Y, and vice versa. Thus, the first supporting
portion P acts as a central supporting point at the upper edge
of the optical film 12a. As a result, the optical film 124 may
freely expand or contract upward, downward, leftward, or
rightward, as shown by the dashed arrows.
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[0060] To position the liquid crystal display at various
angles, such as rotated to 180° from the initial position, the
holes are symmetrically arranged with respect to the central
point C,, and thus, the position of the optical films can be
correctly maintained. At the upside down position, the
second edge 22 becomes the upper edge. The first edge 21
becomes the lower edge. The holes H,, H,, and H, are the
constraining portions for supporting the film. Only the
supporting portions P, P,, and P partially contact the inner
walls of the holes H,, H,, and H,. Thus, other supporting
portions do not support the optical films, allowing thermal
expansion and contraction.

[0061] In conclusion, the pairs of holes are symmetrically
defined on the optical films 12 at opposite corners, adjacent
corners, or adjacent edges. The liquid crystal display of the
embodiments of the invention can freely rotate from 0° to
360° without causing Mura defects.

[0062] FIGS. 4A to 4D are the schematic diagrams of the
second embodiment of the invention, showing the relative
positions of the supporting portions P;', P,', P, P,, P, P;",
P,", P;", B,", P;" when the film is rotated from the first to
the second, third, and fourth position. That is, the position
angles of 0°, 90°, 180°, and 270° of the liquid crystal display
are shown as examples.

[0063] As shown in FIG. 4A, three pairs of symmetrically
arranged holes, H;" and H;", H,' and H,", H;' and H;" are
disposed at opposite edges 21 and 22 of the optical film 125.
When the liquid crystal display is disposed at the first
position (angle 0°), only the supporting portions P,', P,', and
P.' on the frame (not shown) partially contact the inner walls
of the holes H,', H,' and H;' to support the optical film 12b.

[0064] As shown in FIG. 4B, two pairs of symmetrically
arranged holes, H,' and H," and Hy' and H,", are disposed
at the opposite edges 23 and 24 of the optical film 12b. When
the liquid crystal display is disposed at the second position,
rotated from 0° to 90°, only the supporting portions P,' and
P’ on the frame (not shown) partially contact the inner walls
of the holes H,' and Hs' to support the optical film 125.

[0065] As shown in FIG. 4C, when the liquid crystal
display is disposed at the third position, rotated from 0° to
180°, only the supporting portions P,", P,", and P," on the
frame (not shown) partially contact the inner walls of the
holes H,", H," and H," to support the optical film 12b.

[0066] As shown in FIG. 4D, when the liquid crystal
display is disposed at the fourth position, rotated from 0° to
270°, only the supporting portions P," and P" on the frame
(not shown) partially contact the inner walls of the holes H,,"
and Hs" to support the optical film 12b.

[0067] To simplify the figures, only gaps G, and Gs' are
shown as examples. Gaps are formed between each hole and
each supporting portion in both directions X and Y. The gaps
are determined by thermal expansion coefficient of the
optical films, panel temperature, room temperature, manu-
facturing tolerance, and modeling tolerance. Thus, when
rotating the liquid crystal display, the gaps are the allowable
movement range for the supporting portions, preventing
direct contact between the holes and the supporting portions.
Thus, stress concentration is prevented. The optical films
may freely expand or contract without causing Mura defects.

[0068] While the invention has been described by way of
example and in terms of the preferred embodiments, it is to
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be understood that the invention is not limited to the
disclosed embodiments. To the contrary, it is intended to
housing various modifications and similar arrangements (as
would be apparent to those skilled in the art). Therefore, the
scope of the appended claims should be accorded the
broadest interpretation so as to encompass all such modifi-
cations and similar arrangements.

What is claimed is:
1. Abacklight unit for a liquid crystal display, comprising:

a frame;
a first supporting portion, disposed on the frame;

a second supporting portion, further disposed on the
frame; and

a film comprising a first constraining portion and a second
constraining portion, positioned on the frame by the
first supporting portion and the second supporting
portion passing through the first constraining portion
and the second constraining portion, respectively;

when the frame is disposed in a first position, the first
supporting portion partially contacts an inner wall of
the first constraining portion for positioning the film;
and

when the frame is disposed in a second position, the
second supporting portion partially contacts an inner
wall of the second constraining portion for positioning
the film.

2. The backlight unit as claimed in claim 1, wherein the
first constraining portion comprises a hole or a groove, and
the second constraining portion comprises a hole or a
groove.

3. The backlight unit as claimed in claim 1, wherein the
first constraining portion and the second constraining por-
tion are respectively formed on opposite edges of the film.

4. The backlight unit as claimed in claim 3, further
comprising a third supporting portion and a fourth support-
ing portion disposed on the frame, and the film further
comprises a third constraining portion and a fourth con-
straining portion respectively formed on opposite corners of
the film; and the third supporting portion and the fourth
supporting portion pass through the first constraining por-
tion and the second constraining portion, respectively.

5. The backlight unit as claimed in claim 3, further
comprising a third supporting portion and a fourth support-
ing portion disposed on the frame, and the film further
comprises a third constraining portion and a fourth con-
straining portion respectively formed on adjacent corners of
the film; and the third supporting portion and the fourth
supporting portion pass through the first constraining por-
tion and the second constraining portion, respectively.

6. The backlight unit as claimed in claim 1, wherein the
first constraining portion and the second constraining por-
tion are respectively formed on opposite corners of the film.

7. The backlight unit as claimed in claim 1, wherein the
first constraining portion and the second constraining por-
tion are respectively formed on adjacent corners of the film.

8. The backlight unit as claimed in claim 1, wherein the
first constraining portion and the second constraining por-
tion are symmetrically arranged with respect to a center
point of the film.

9. The backlight unit as claimed in claim 1, wherein when
the frame is disposed in the second position, a first gap is
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formed between the first supporting portion and the first
constraining portion, and the first gap is an allowance for
film expansion or contraction due to temperature variation;
when the frame is disposed in the first position, a second gap
is formed between the second supporting portion and the
second constraining portion, and the second gap is an
allowance for film expansion or contraction due to tempera-
ture variation.

10. The backlight unit as claimed in claim 1, wherein the
first supporting portion and the second supporting portion
each comprises a protrusion, a cylinder, or a cuboid.

11. The backlight unit as claimed in claim 1, wherein the
first constraining portion and the second constraining por-
tion is circular, elliptical, rectangular, rectangular with
rounded corners, or polygonal.

12. The backlight unit as claimed in claim 1, wherein
when the frame is disposed at the first position, the first
constraining portion and the first supporting portion con-
strain a movement range of the film in a direction perpen-
dicular to a gravity-acting direction, and the frame and the
first supporting portion constrain the movement range of the
film in an extending direction of the first supporting portion.

13. The backlight unit as claimed in claim 1, wherein
when the frame is disposed at the second position, the
second constraining portion and the second supporting por-
tion constrain a movement range of the film in a direction
perpendicular to a gravity-acting direction, and the frame
and the second supporting portion constrain the movement
range of the film in an extending direction of the second
supporting portion.

14. The backlight unit as claimed in claim 1, wherein the
first constraining portion is elliptical, and when the frame
moves to the first position or the second position, a long axis
of the elliptical first constraining portion corresponds to a
direction of the weight of the frame pulling downwards, and
a movement range of the first supporting portion is con-
strained by a short axis of the elliptical first constraining
portion.

15. The backlight unit as claimed in claim 1, wherein the
frame further comprises a lamp holder, and the first sup-
porting portion and the second supporting portion extend
from the lamp holder toward the film.

16. A liquid crystal display, comprising:

a housing, movable between a first position and a second
position; and

a backlight unit, disposed in the housing, comprising:

a frame comprising a first supporting portion and a
second supporting portion; and

a film comprising a first constraining portion and a
second constraining portion;

when the frame is disposed in a first position, the first
supporting portion supports the first constraining por-
tion for positioning the film, and the second supporting
portion does not contact the second constraining por-
tion; and

when the frame is disposed in a second position, the
second supporting portion supports the second con-
straining portion for positioning the film, and the first
supporting portion does not contact the first constrain-
ing portion.
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17. The liquid crystal display as claimed in claim 16,
wherein the first constraining portion and the second con-
straining portion are holes in circular, elliptical, rectangular,
rectangular with rounded corners, or polygonal.

18. The liquid crystal display as claimed in claim 16,
wherein when the frame is disposed in the first position, a
gap is formed between the second constraining portion and
the second supporting portion; and when the frame is
disposed in the second position, a gap is formed between the
first constraining portion and the first supporting portion.

19. The liquid crystal display as claimed in claim 16,
wherein the first constraining portion and the second con-
straining portion are respectively formed on opposite edges
of the film.

20. The liquid crystal display unit as claimed in claim 16,
wherein the first constraining portion and the second con-
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straining portion are respectively formed on opposite cor-
ners of the film.

21. The liquid crystal display as claimed in claim 16,
wherein the first constraining portion and the second con-
straining portion are respectively formed on adjacent corners
of the film.

22. The liquid crystal display as claimed in claim 16,
wherein the first supporting portion and the second support-
ing portion each comprises a protrusion, a cylinder, or a
cuboid.

23. The liquid crystal display as claimed in claim 16,
wherein angles of rotation between the first position and the
second position are 90°, 180°, or 270°.
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