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LIGHT GUIDE PLATE, BACKLIGHT
MODULE AND LIQUID CRYSTAL DISPLAY

[0001] This application claims the benefit of Taiwan Patent
Application Serial No. 97136370, filed Sep. 22, 2008, the
subject matter of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention generally relates to a light
guide plate, backlight module and a liquid crystal display, and
especially relates to a light guide plate, a backlight module
and a liquid crystal display using the same with higher lumi-
nance, light outputting efficiency and light concentration.
[0004] 2. Description of Related Art

[0005] A liquid crystal display which can produce colorful
image has been applied broadly to notebook computer, per-
sonal digital assistant and desktop and replaced traditional
cathode ray tube display, because of its lightweight, lower
power consumer and low radiation pollution.

[0006] FIG. 1 shows a conventional liquid crystal display
(LCD). LCD 1 comprises backlight module 2, optical film 20
and liquid crystal display panel 30. Image L can be displayed
successfully via the light produced by backlight module 2.
Backlight module 2 comprises light guide plate 10, light
source 50, cover 60 and reflector 40. Light guide plate 40 has
upper surface 12, bottom surface 14 and light input surface
16. Light source 50 for providing light is disposed adjacent to
the light input surface 16 of the light guide plate 10. Cover 60
protects light source 50. Light source 50 is a cold cathode
fluorescent lamp (CCFL), disposed on the lamp holder (not
shown), and lamp wire (not shown) extends from the lamp
holder and is electrically connected with a connector. Alter-
natively, a plurality of light-emitting diodes (LEDs) or exter-
nal electrode fluorescent lamp (EEFL).

[0007] Light guide plate 10 is for changing the path of the
light. Light from the light source 50 can reach to the liquid
crystal display panel 30 through light guide plate 10. Reflec-
tor 40 located under the light guide plate 10 is for reflecting
light leaked out of the light guide plate 10, in order to increase
reflective efficiency of light.

[0008] Optical film 20 above the light guide plate 10 is for
further treatment of light, for example, light concentration,
diffusion or uniformity. Optical film 20 may be prism lens
and/or diffuser. Number of optical film can be one or more.
However, because of the optical film 20, it is difficult to
control the brightness and uniformity of the light from the
backlight module 2.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention is directed to a
light guide plate which has better ability of light concentra-
tion.

[0010] An objective of the present invention is to provide a
backlight module which provides brighter light, higher light
output efficiency and better ability of light concentration.
[0011] An objective of the present invention is to provide a
light guide plate which keeps symmetry of light output at
parallel viewing angles.

[0012] An objective of the present invention is to provide a
light guide plate which can reduce the usage number of opti-
cal films.
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[0013] In accordance with the above objectives and other
objectives, the present invention provides a light guide plate,
having a first surface with at least one first structure and at
least one second structure, wherein: the first structure and the
second structure are adjacent arranged and are mirror reflec-
tion with each other; the first structure includes at least one
first protrusion having a cross section of a eccentric triangle;
and the second structure includes at least one second protru-
sion having a cross section of a eccentric triangle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] 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.

[0015] FIG. 1 shows a perspective view of a conventional
liquid crystal display;

[0016] FIGS. 2A to 13 show light guide plates according to
the embodiments of the present invention;

[0017] FIG. 14 shows the concentration of the direct view
divided by that of 10 degree bias the direct view according to
the light guide plate 10a of FIG. 2A with different top angles
0, bottom angles a1 and bottom angles a2 of the present
invention; and

[0018] FIG. 15 shows the concentration of the direct view
divided by that of 10 degree bias the direct view according to
the light guide plate 10¢ of FIG. 3 A with different top angles
0', bottom angles a1' and bottom angles 2" of the present
invention.

DESCRIPTION OF THE EMBODIMENTS

[0019] Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

[0020] FIGS. 2A to 13 show light guide plates according to
the embodiments of the present invention. For easy to under-
stand and explanation, light source 50 is added therein to
show the location relationship with the light guide plate.
Location relationships among the light guide plate, the reflec-
tor, the optical films and the liquid crystal display panel can be
referred to FIG. 1, which people of ordinary skill in the art can
understand, but not limited thereto.

[0021] As shown in FIG. 2A, light guide plate 10a has
upper surface 124 at least with first structure 100 and second
structure 200. In the present embodiment, first structures 100
and second structures 200 are plural, for example, but not
limited thereto. First structure 100 and second structure 200
are adjacent arranged and are mirror reflection with each
other. First structure 100 and second structure 200 have first
protrusion (not shown) and second protrusion (not shown),
respectively. First protrusion and second protrusion have a
cross section of an eccentric triangle. Specifically, first pro-
trusion and second protrusion are V-shaped (V-cut). The
eccentric triangle has a top angle 6 of about 80 degree to 140
degree, a bottom angle a1(1) and a bottom angle a2(32),
wherein the bottom angles a1 and o2 (1 and (2) are with
difference of about 2 degree to 30 degree. The bottom angle
al is about equal to bottom angle 2, the bottom angle .2 is
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about equal to bottom angle /1, and the bottom angle o1 is
substantially connected with bottom angle [32.

[0022] Light guide plate 10a has bottom surface 14a oppo-
site to the upper surface 12a. The bottom surface 14a is with
a flat, a sand-blasting pattern or a dots pattern, for example.
[0023] More specifically, light source 50 is located adjacent
to the light input surface 14a. Because of the light provided by
the light source 50 and the function of guiding light and
concentration of the light guide plate 104, light can pass in the
liquid crystal display panel 30 from the upper surface 12a.
Light source 50 can be LEDs, CCFLs, EEFLs or the combi-
nations thereof, for example. Extension direction D1 of the
light source 50 and extension direction D2 of the first protru-
sion (and the second protrusion) form an angle of about 75
degree to 105 degree. In the present embodiment, the said
angle is about 90 degree, for example, but not limited thereto.
First structure 100 and second structure 200 are interlaced
along the third direction D3 as shown in the FIG. 2A. Because
of the first structure 100 and second structure 200, backlight
module 2 has higher brightness, light output efficiency and
light concentration.

[0024] As shown in FIG. 2B, light guide plate 105 accord-
ing to another embodiment of the present invention is similar
to the light guide plate 10a. Upper surface 125 of the light
guide plate 105 is the same as the upper surface 12a of the
light guide plate 10a. The difference is that the bottom surface
145 of the light guide plate 105 is with V-shaped protrusions
300'. V-shaped protrusions 300' have a cross-section of an
equilateral triangle, an isosceles triangle or an eccentric tri-
angle. Each V-shaped protrusion are of same structure. Exten-
sion direction D3 of the V-shaped protrusions 300’ is substan-
tially parallel to the extension direction D1 of the light source
50, for example.

[0025] As shown in FIG. 3A, according to the present
embodiment of the present invention, light guide plate 10¢
has bottom surface 14¢ with at least one first structure 100'
and second structure 200'. In the present embodiment, first
structures 100" and second structures 200' are plural, for
example. First structure 100' and second structure 200" are
adjacent arranged and are mirror reflection with each other.
First structure 100" and second structure 200' have first pro-
trusion (not shown) and second protrusion (not shown),
respectively. First protrusion and second protrusion have a
cross section of an eccentric triangle. Specifically, first pro-
trusion and second protrusion are V-shaped (V-cut). The
eccentric triangle has a top angle 6' of about 80 degree to 140
degree, a bottom angle a1' (f1') and a bottom angle o2' (2",
wherein the bottom angles al' and a2' (f1' and $2') are with
difference of about 2 degree to 30 degree. The bottom angle
al' is about equal to bottom angle 32', the bottom angle 0.2'is
about equal to bottom angle $$1', and the bottom angle 1" is
substantially connected with bottom angle [32'.

[0026] Lightguide plate 10¢ has upper surface 12¢ opposite
to the bottom surface 14¢. The upper surface 12¢ is with a flat,
a sand-blasting pattern or a dots pattern, for example.

[0027] More specifically, light source 50 is located adjacent
to the light input surface 14¢ of the light guide plate 10c.
Because of the light provided by the light source 50 and the
function of guiding light and concentration of the light guide
plate 10c, light can pass in the liquid crystal display panel 30
from the upper surface 12¢. Extension direction D1 of the
light source 50 and extension direction D2 of the first protru-
sion (and the second protrusion) form an angle of about 75
degree to 105 degree. In the present embodiment, the said
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angle is about 90 degree, for example, but not limited thereto.
First structure 100' and second structure 200" are interlaced
along the third direction D3 as shown in the FIG.3A. Because
of'the first structure 100" and second structure 200', backlight
module 2 has higher brightness, light output efficiency and
light concentration.

[0028] As shown in FIG. 3B, light guide plate 104 accord-
ing to still another embodiment of the present invention is
similar to the light guide plate 10¢. Bottom surface 14d of the
light guide plate 10d is the same as the bottom surface 14¢ of
the light guide plate 10c. The difference is that the upper
surface 12d of the light guide plate 104 is with V-shaped
protrusions 300. V-shaped protrusions 300 have a cross-sec-
tion of an equilateral triangle, an isosceles triangle or an
eccentric triangle. Each V-shaped protrusion are of same
structure. Extension direction D3 of the V-shaped protrusions
300' is substantially parallel to the extension direction D1 of
the light source 50, for example.

[0029] As shown in FIG. 4, according to the present
embodiment of the present invention, light guide plate 10e
has upper surface 12e¢ as the same as the upper surface 12a of
light guide plate 104, and the light guide plate 10e further has
lower surface 14e as the same as the bottom surface 14¢ of
light guide plate 10c. In the present embodiment, extension
direction of first structure 100 of the upper surface 12¢ and
that of the first structure 100' of the bottom surface 14e are
parallel to each other or totally overlapped, for example, but
not limited thereto. Extension direction of the first structure
100 of the upper surface 12¢ and that of the first structure 100"
of the bottom surface 14e may form an acute angle or a right
angle. Furthermore, at least one of the extension directions of
the first structure 100 of the upper surface 12¢ and that of the
first structure 100" of the bottom surface 14e may be perpen-
dicular to the extension direction D1 of the light source 50.

[0030] Referring to FIG. 5, light guide plate 10f of the
present embodiment of the present invention has upper sur-
face 12f with first protrusions 102 and second protrusions
202, wherein the first protrusions 102 constitute first structure
100, and the second protrusions 202 constitute second struc-
ture 200. In the first structure 100, first protrusions 102 are
sequentially connected and have same structure. In the sec-
ond structure 200, second protrusions 202 are sequentially
connected and have same structure. In the present embodi-
ment, first structure 100 and second structure 200 have two
protrusions, respectively, for example. However, there is not
limited, more than two (three or more, for example) protru-
sions may constitute a single first (or second) structure
depending on the design demand. First structure 100 and
second structure 200 are adjacent arranged and are mirror
reflection with each other. First protrusion 102 and second
protrusion 202 have a cross section of an eccentric triangle as
shown in FIG. 5. More specifically, first protrusion 102 and
second protrusion 202 are V-shaped (V-cut). The eccentric
triangle has a top angle 6 of about 80 degree to 140 degree, a
bottom angle a1 (§1) and a bottom angle a2 (2), wherein the
bottom angles a1 and o2 ($1 and $2) are with difference of
about 2 degree to 30 degree. The bottom angle a1 is about
equal to bottom angle (32, the bottom angle o2 is about equal
to bottom angle 31, and the bottom angle o1 is substantially
connected with bottom angle 2.

[0031] Light guide plate 10f'has a bottom surface 14foppo-
site to the upper surface 12f. The bottom surface 14fis with a
flat, a sand-blasting pattern or a dots pattern, for example.
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[0032] More specifically, light source 50 is located adjacent
to the light input surface 16/ of the light guide plate 10/
Because of the light provided by the light source 50 and the
function of guiding light and concentration of the light guide
plate 107, light can pass in the liquid crystal display panel 30
from the upper surface 12 Extension direction D1 of the light
source 50 and extension direction D2 of the first protrusion
102 (and the second protrusion 202) form an angle of about 75
degree to 105 degree. In the present embodiment, the said
angle is about 90 degree, for example, but not limited thereto.
First structure 100 and second structure 200 are interlaced
along the third direction D3 as shown in the FIG. 5. Because
of the first structure 100 and second structure 200, backlight
module 2 has higher brightness, light output efficiency and
light concentration.

[0033] As shown in FIG. 6, light guide plate 10g of the
present embodiment of the present invention has bottom sur-
face 14f with first protrusions 102" and second protrusions
202', wherein the first protrusions 102' constitute first struc-
ture 100, and the second protrusions 202' constitute second
structure 200'". In the first structure 100", first protrusions 102'
are sequentially connected and have same structure. In the
second structure 200, second protrusions 202' are sequen-
tially connected and have same structure. In the present
embodiment, first structure 100" and second structure 200’
have two protrusions, respectively, for example. However,
there is not limited, more than two (three or more, for
example) protrusions may constitute a single first (or second)
structure depending on the design demand. First structure
100" and second structure 200' are adjacent arranged and are
mirror reflection with each other. First protrusion 102' and
second protrusion 202' have a cross section of an eccentric
triangle as shown in FIG. 6. More specifically, first protrusion
102' and second protrusion 202' are V-shaped (V-cut). The
eccentric triangle has a top angle 6' of about 80 degree to 140
degree, a bottom angle a1' (f1') and a bottom angle a:2' (2'),
wherein the bottom angles a 1' and a 2' (§1' and 2') are with
difference of about 2 degree to 30 degree. The bottom angle
al' is about equal to bottom angle 32', the bottom angle 0.2'is
about equal to bottom angle $1', and the bottom angle a1' is
substantially connected with bottom angle 32'.

[0034] Light guide plate 10g has upper surface 12g oppo-
site to the bottom surface 14g. The upper surface 12g is with
a flat, a sand-blasting pattern or a dots pattern, for example.

[0035] More specifically, light source 50 is located adjacent
to the light input surface 16g of the light guide plate 10g.
Because of the light provided by the light source 50 and the
function of guiding light and concentration of the light guide
plate 10g, light can pass in the liquid crystal display panel 30
from the upper surface 12g. Extension direction D1 of the
light source 50 and extension direction D2 of the first protru-
sion 102' (and the second protrusion 202') form an angle of
about 75 degree to 105 degree. In the present embodiment, the
said angle is about 90 degree, for example, but not limited
thereto. First structure 100" and second structure 200" are
interlaced along the third direction D3 as shown in the FIG. 6.
Because of the first structure 100' and second structure 200",
backlight module 2 has higher brightness, light output effi-
ciency and light concentration.

[0036] As shown in FIG. 7, according to the present
embodiment of the present invention, light guide plate 104
has upper surface 12/ as the same as the upper surface 12f'of
light guide plate 10/, and the light guide plate 10/ further has
lower surface 14/ as the same as the bottom surface 14g of
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light guide plate 10g. In the present embodiment, extension
direction of the first protrusion 102 of the upper surface 12/
and that of the first protrusion 102' of the bottom surface 144
are parallel to each other or totally overlapped, for example,
but not limited thereto. Extension direction of the first struc-
ture 100 of the upper surface 12/ and that of the first structure
100" of the bottom surface 14# may form an acute angle or a
right angle. Furthermore, at least one of the extension direc-
tions of the first structure 100 of the upper surface 12/ and
that of the first structure 100" of the bottom surface 14/ may
be perpendicular to the extension direction D1 of the light
source 50.

[0037] As shown in FIG. 8, light guide plate 10/ according
to still another embodiment of the present invention is similar
to the light guide plate 104. The difference is that connection
flat 310 or 320 is located between first structure 100 and
second structure 200. The connection flats 310, 320 are with
a planar surface, a sand-blasting pattern or a dots pattern, for
example. First structure 100 and second structure 200 are
adjacent arranged and mirror reflection accordance with the
connection flat 310 (320).

[0038] As shown in FIG. 9, light guide plate 105 according
to still another embodiment of the present invention is similar
to the light guide plate 10c. The difference is that connection
flat 310" or 320' is located between first structure 100" and
second structure 200'. The connection flats 310", 320" are with
a planar surface, a sand-blasting pattern or a dots pattern, for
example. First structure 100' and second structure 200" are
adjacent arranged and mirror reflection accordance with the
connection flat 310" (320").

[0039] As shown in FIG. 10, in the present embodiment of
the present invention, the upper surface 124 of light guide
plate 10% is the same as the upper surface 12 of light guide
plate 104, and the bottom surface 14k is the same as the bottom
surface 145 of the light guide plate 10;. In the present embodi-
ment, extension direction of the first structure 100 of the
upper surface 12k and that of the first protrusion 100' of the
bottom surface 14k are parallel to each other or totally over-
lapped, for example, but not limited thereto. Extension direc-
tion of the first structure 100 of the upper surface 12k and that
of'the first structure 100" of the bottom surface 14k may form
anacute angle or aright angle. Furthermore, atleast one of the
extension directions of the first structure 100 of the upper
surface 12k and that of the first structure 100" of the bottom
surface 14k may be perpendicular to the extension direction
D1 of the light source 50.

[0040] As shown in FIG. 11, light guide plate 101 accord-
ing to the present embodiment of the present invention is
similar to the light guide plate 10" The difference is that
connection flat 310 is located between first structure 100 and
second structure 200. The connection flat 330 is located
between two adjacent first protrusions 102. The connection
flat 340 is located between two adjacent second protrusions
202. The connection flats 310, 330 and 340 are with a planar
surface, a sand-blasting pattern or a dots pattern, for example.
First structure 100 and second structure 200 are adjacent
arranged and mirror reflection accordance with the connec-
tion flat 310.

[0041] As shown in FIG. 12, light guide plate 10m accord-
ing to the present embodiment of the present invention is
similar to the light guide plate 10g. The difference is that
connection flat 310" is located between first structure 100" and
second structure 200'. The connection flat 330" is located
between two adjacent first protrusions 102'. The connection
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flat 340' is located between two adjacent second protrusions
202'. The connection flats 310", 330" and 340" are with a planar
surface, a sand-blasting pattern or a dots pattern, for example.
First structure 100" and second structure 200' are adjacent
arranged and mirror reflection accordance with the connec-
tion flat 310".

[0042] As shown in FIG. 13, in the present embodiment of
the present invention, the upper surface 12n of light guide
plate 107 is the same as the upper surface 12/ of light guide
plate 10/, and the bottom surface 147 is the same as the bottom
surface 14m of the light guide plate 10m. In the present
embodiment, extension direction of the first structure 100 of
the upper surface 127 and that of the first protrusion 100' of
the bottom surface 14r are parallel to each other or totally
overlapped, for example, but not limited thereto. Extension
direction of the first structure 100 of the upper surface 12 and
that of the first structure 100" of the bottom surface 14» may
form an acute angle or a right angle. Furthermore, at least one
of the extension directions of the first structure 100 of the
upper surface 12x and that of the first structure 100" of the
bottom surface 14r» may be perpendicular to the extension
direction D1 of the light source 50.

[0043] FIGS. 14 to 15 are simulation results according to
the present invention. FIG. 14 shows the concentration of the
direct view divided by that of 10 degree bias the direct view
according to the light guide plate 10a of FIG. 2A with differ-
ent top angles 0, bottom angles a1 and bottom angles a2 of
the present invention. FIG. 15 shows the concentration of the
direct view divided by that of 10 degree bias the direct view
according to the light guide plate 10c of FIG. 3A with differ-
ent top angles 0', bottom angles al1' and bottom angles a2' of
the present invention.

TABLE I

Concentration
of 10 degree
(Luminous flux
at 10 degree
bias the direct
viewing angle/

Luminous Luminous flux

flux at at 10 degree Luminous flux
Bottom  direct viewing bias the direct at direct
sample angles angle (Im) viewing angle (Im) viewing angle)
TV90 45_45 208.07 39.31 18.89%
50_40 216.53 44.29 20.45%
55_35 223.42 47.01 21.04%
60_30 226.64 50.15 22.13%
TV100 40_40 216.73 42.72 19.71%
45_35 221.81 45.24 20.40%
50_30 227.34 47.22 20.77%
55_25 229.60 47.59 20.73%
TV110 35_35 220.32 44.36 20.14%
40_30 224.16 45.94 20.49%
45_25 228.56 47.76 20.90%
50_20 228.48 45.44 19.89%
TV120 30_30 220.54 41.78 18.94%
35_25 225.68 44.45 19.69%
40_20 226.90 45.12 19.88%
45_15 226.19 43.46 19.21%
TV130 25_25 221.42 42.62 19.25%
30_20 225.37 43.40 19.26%
35_15 226.69 42.71 18.84%
40_10 225.98 41.32 18.29%
TV140 20_20 221.32 42.22 19.07%
25_15 223.77 42.34 18.92%
30_10 224.40 40.47 18.04%
35_5 219.04 38.16 17.42%
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[0044] According to Table I and FIG. 14, for sample TV90,
comparing (bottom angle a1, bottom angle a.2) being (45,
45), (50,40), (55,35) and (60,30), while the top angle 6 is 90
degree and the difference between two bottom angles a1 and
a2 becomes greater, which means the greater the eccentric
level is, total luminous fluxs at direct viewing angle are
increasing, which are respectively 208 Im, 217 Im, 223 Im and
227 Im. As a result, when the light guide plate according to the
present invention is applied to measure at direct viewing
angle, the greater the eccentric level is, the more the total
luminous fluxs at direct viewing angle is. Similarly, when the
light guide plate according to the present invention is applied
to measure at 10 degree bias the direct viewing angle, the
greater the eccentric level is, the more the total luminous fluxs
at direct viewing angle is. The calculation of concentration of
10 degree, which can determine the symmetry of brightness
oflight at horizontal viewing angle, is that luminous flux at 10
degree bias the direct viewing angle divides by luminous flux
at direct viewing angle. For example, as for sample TV110,
compare (bottom angle a1, bottom angle a.2) are (40,30) and
(45,25), while the top angle 0 is 110 degree. Concentration
(10 degree) of (bottom angle a1, bottom angle c2) being
(45,25)1s 20.90% which is better than 20.49%, concentration
(10 degree) of (bottom angle a1, bottom angle ¢2) being
(40,30). Therefore, by adjusting top angle 6 and difference
between bottom angle a1 and bottom angle .2 properly, the
greater the eccentric level is, the better the concentration is.

TABLE 11

Concentration
of 10 degree
(Luminous flux
at 10 degree
bias the direct
viewing angle/
Luminous flux

Luminous flux at
10 degree

Luminous flux at  bias the direct

Bottom direct viewing viewing angle at direct
sample angles angle (Im) (lm) viewing angle)
BV90  45_45 214.80 34.67 16.14%

50_40 217.11 36.09 16.62%

55_35 219.81 36.95 16.81%

60_30 220.51 36.30 16.46%
BV100 40_40 222.62 43.39 19.49%

45_35 223.85 46.39 20.72%

50_30 224.37 45.08 20.09%

55_25 222.79 43.59 19.57%
BV110 35_35 222.53 40.84 18.35%

40_30 225.10 46.16 20.50%

45_25 22541 45.05 19.98%

50_20 224.25 43.38 19.34%
BV120 30_30 22335 41.88 18.75%

35_25 226.53 46.22 20.40%

40_20 225.40 43.45 19.28%

45_15 224.53 42.39 18.88%
BV130 25_25 222.22 45.82 20.62%

30_20 224.15 46.03 20.54%

35_15 223.93 41.74 18.64%

40_10 222.08 36.51 16.44%
BV140 20_20 219.74 43.64 19.86%

25_15 222,97 43.54 19.53%

30_10 222.80 39.70 17.82%

355 218.11 31.94 14.64%
[0045] According to in Table IT and FIG. 15, for sample

BV130, comparing (bottom angle a1, bottom angle c2)
being (25,25) and (30,20), and the top angle 8 being 130
degree, luminous flux at direct viewing angle with difference
of bottom angles being 10 degree is 224 lm, which is better
than 222 Im, luminous flux at direct viewing angle with dif-
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ference of bottom angles being 0 degree. When measuring 10
degree bias the direct viewing angle, luminous flux at direct
viewing angle with difference of bottom angles being 10
degree is 46 Im, which is better than 45 Im, luminous flux at
direct viewing angle with difference of bottom angles being 0
degree. Furthermore, measuring sample BV110 under con-
centration of 10 degree, comparing (bottom angle a1, bottom
angle a2) being (35,35) and (40,30) and top angle being 110
degree, concentration (10 degree) of difference of bottom
angles being 10 degree is better than that of difference of
bottom angles being 0 degree.

[0046] As aresult, mentioned structure formed on the upper
surface (light output surface) is better than that formed on the
bottom surface of the light guide plate according to the
present invention, but not limited thereto.

[0047] 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 light guide plate, having a first surface with at least one
first structure and at least one second structure, wherein:

the first structure and the second structure are adjacent

arranged and are mirror reflection with each other;

the first structure includes at least one first protrusion hav-

ing a cross section of an eccentric triangle; and

the second structure includes at least one second protrusion

having a cross section of an eccentric triangle.

2. The light guide plate according to claim 1, wherein the
eccentric triangle of at least one of the first protrusion and the
second protrusion has a top angle of about 80 degree to 140
degree.

3. The light guide plate according to claim 1, wherein the
eccentric triangle of at least one of the first protrusion and the
second protrusion has two bottom angles with difference of
about 2 degree to 30 degree.

4. The light guide plate according to claim 1, further having
a second surface opposite to the first surface, wherein the
second surface is with a flat, a sand-blasting pattern or a dots
pattern.

5. The light guide plate according to claim 1, further having
a second surface opposite to the first surface, wherein the
second surface is with an another first structure and an another
second structure, wherein:

the another first structure and the another second structure

are adjacent arranged and are mirror reflection with each
other;

the another first structure includes an another first protru-

sion having a cross section of a eccentric triangle; and
the another second structure includes an another second
protrusion having a cross section of a eccentric triangle.

6. The light guide plate according to claim 5, wherein the
first protrusion of the first surface has an extension direction
perpendicular to or parallel to that of the another first protru-
sion of the second surface.

7. The light guide plate according to claim 5, wherein the
first surface and the second surface are mirror reflection.
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8. The light guide plate according to claim 1, further having
a second surface opposite to the first surface, wherein the
second surface is with a plurality of V-shaped protrusions.

9. The light guide plate according to claim 1, wherein the
number of the at least one first protrusion of the first structure
is plural.

10. The light guide plate according to claim 9, wherein the
first structure further includes a first connection flat located
between two adjacent first protrusions of the first structure.

11. The light guide plate according to claim 10, wherein the
number of the at least one second protrusion of the second
structure is plural and wherein the second structure further
includes a second connection flat located between two adja-
cent second protrusions of the second structure.

12. A backlight module, comprising:

a light guide plate, having a light input surface and a first
surface with at least one first structure and at least one
second structure, wherein:
the first structure and the second structure are adjacent

arranged and are mirror reflection with each other;
the first structure includes at least one first protrusion

having a cross section of a eccentric triangle; and
the second structure includes at least one second protru-

sion having a cross section of a eccentric triangle; and

a light source disposed adjacent to the light input surface.

13. The backlight module according to claim 12, wherein
the extension direction of the light source and that of the first
protrusion of the first structure form an angle of about 75
degree to 105 degree.

14. The backlight module according to claim 12, wherein
the extension direction of the light source and that of the first
protrusion of the first structure form an angle of about 90
degree.

15. The backlight module according to claim 12, wherein
the light source comprises a plurality of light-emitting diodes
(LEDs), cold cathode fluorescent lamp (CCFL) or external
electrode fluorescent lamp (EEFL).

16. A liquid crystal display, comprising:

a backlight module, comprising:

a light guide plate, having a light input surface and a first
surface with at least one first structure and at least one
second structure, wherein:
the first structure and the second structure are adjacent

arranged and are mirror reflection with each other;
the first structure includes at least one first protrusion
having a cross section of a eccentric triangle; and
the second structure includes at least one second pro-
trusion having a cross section of a eccentric tri-
angle; and

a light source disposed adjacent to the light input sur-
face; and

a liquid crystal display panel disposed above the backlight
module.
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