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BRIGHTNESS ENHANCEMENT FILM AND 
BACKLIGHT MODULE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a brightness 
enhancement ?lm and a backlight module having the bright 
ness enhancement ?lm, and more particularly to a brightness 
enhancement ?lm having ?rst and second micro-re?ectors in 
different average heights and Widths and Wavy crest lines. The 
Widths of the ?rst and second micro-re?ectors vary along With 
valleys and peaks thereof. The neighboring lines betWeen the 
?rst and second micro-re?ectors are Wavy. This enhances 
brightness, illuminates evenly, and avoids a moire effect. 
[0003] 2. Description of the PriorArt 
[0004] A backlight module A of a conventional LCD dis 
play, as shoWn in FIG. 9, comprises a light guide plate A1, a 
light source A2, a re?ector A3, a diffusion ?lm A4, and a 
brightness enhancement ?lm A5. The light source A2 is dis 
posed at one side of the light guide plate A1 to provide light 
from a ray entering side A6 to the light guide plate A1 to 
re?ect therein and emit from a ray displaying side A7. The 
light Will then emits through the diffusion ?lm A4 and the 
brightness enhancement ?lm A5 and reaches to a LCD panel 
B. The brightness enhancement ?lm A5 can accumulate the 
light to increase the light as Well as to illuminate evenly. 
[0005] In order to accumulate illumination for a brightness 
enhancement ?lm to increase the brightness and to illuminate 
evenly, the surface of the ?lm comprises a number of prisms. 
As taught in Us. Pat. No. 5,917,664, a brightness enhance 
ment ?lm has a plurality of linear prisms. The prisms are 
disposed in pairs, each pair having ?rst and second prisms and 
each prism has a prism angle and a valley angle. Either the 
prism angles or the valley angles, but not both, are equal. 
HoWever, it does not have the function of accumulating light. 
[0006] TaiWanese Patent No. I274896 disclosed “an 
enhancing structure for a light accumulating device”, Which 
comprises a light accumulating device on a baseboard. The 
light accumulating device has at least a Wavy extension sur 
face to enhance light accumulating e?iciency. HoWever, this 
design can not diffuse the light evenly on the display. 
[0007] TaiWanese Patent No. I278662 disclosed “an optical 
?lm structure”, Which comprises micro-prisms formed on an 
optical ?lm. Each micro-prism has at least tWo peaks in 
different heights, preventing the ray from producing interfer 
ence strips. HoWever, it doWngrades the accumulation of 
light. 

SUMMARY OF THE INVENTION 

[0008] According to a ?rst aspect of the present invention, 
there is provided a brightness enhancement ?lm comprising a 
pair of ?rst sides corresponding to each other, a pair of second 
sides corresponding to each other, and a number of ?rst 
micro-re?ectors and second micro-re?ectors disposed side by 
side, said ?rst micro-re?ectors having a ?rst average height 
and a ?rst average Width, said second micro-re?ectors having 
a second average height and a second average Width, said ?rst 
average height and said ?rst average Width being different 
from said second average height and said second average 
Width, each of said ?rst micro-re?ectors and said second 
micro-re?ectors having a cross-section Which is a triangle 
vieWed from the ?rst side, said triangle having an apex and a 
base, said apex of said triangle forming a crest line vieWed 
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from the second side, tWo sides of said crest line being con 
necting points of said triangle, said connecting points forming 
neighboring lines of said ?rst micro-re?ector and said second 
micro-re?ector, said crest line being Wavy having continuous 
valleys and peaks, the Widths of said ?rst micro-re?ectors and 
said second micro-re?ectors varying along With said valleys 
and said peaks, said neighboring lines betWeen said ?rst 
micro-re?ectors and said second micro-re?ectors being 
Wavy. 

[0009] Preferably, the valley of each said ?rst micro-re?ec 
tor has an equal height With respect to the peak of each said 
second micro -re?ector. 

[0010] Preferably, the valley of each said ?rst micro-re?ec 
tor has a different height With respect to the peak of each said 
second micro -re?ector. 

[0011] Preferably, each of said ?rst micro-re?ectors and 
said second micro-re?ectors has a triangular cross-section 
having tWo same base angles. 

[0012] Preferably, each of said ?rst micro-re?ectors and 
said second micro-re?ectors has a triangular cross-section 
having tWo different base angles. 
[0013] Preferably, said ?rst and second average heights of 
said ?rst micro-re?ectors and said second micro-re?ectors 
are average values of the perpendicular heights of said ?rst 
micro-re?ectors and said second micro-re?ectors. 

[0014] Preferably, said ?rst and second average Widths of 
said ?rst micro-re?ectors and said second micro-re?ectors 
are average values of the Width taken from a bottom of the 
cross-section of each of said ?rst micro-re?ectors and said 
second micro-re?ectors. 

[0015] According to a second aspect of the present inven 
tion, there is provided a backlight module, comprising at least 
a light source; a light guide plate having at least one ray 
entering side and a ray displaying side, said ray entering side 
being adapted to receive ray from said light source and said 
ray displaying side being adapted to guide the ray outWard; 
and a brightness enhancement ?lm disposed on said ray dis 
playing side of said light guide plate, said brightness enhance 
ment ?lm comprising a pair of ?rst sides corresponding to 
each other, a pair of second sides corresponding to each other, 
and a number of ?rst micro-re?ectors and second micro 
re?ectors disposed side by side, said ?rst micro-re?ectors 
having a ?rst average height and a ?rst average Width, said 
second micro-re?ectors having a second average height and a 
second average Width, said ?rst average height and said ?rst 
average Width being different from said second average 
height and said second average Width, each of said ?rst micro 
re?ectors and said second micro-re?ectors having a cross 
section Which is a triangle vieWed from the ?rst side, said 
triangle having an apex and a base, said apex of said triangle 
forming a crest line vieWed from the second side, tWo sides of 
said crest line forming connecting points of said triangle, said 
connecting points being neighboring lines of said ?rst micro 
re?ectors and said second micro-re?ectors, said crest line 
being Wavy having continuous valleys and peaks, the Widths 
of said ?rst micro-re?ectors and said second micro-re?ectors 
varying along With said valleys and said peaks, said neigh 
boring lines betWeen said ?rst micro-re?ectors and said sec 
ond micro-re?ectors being Wavy. 
[0016] Preferably, the valley of each said ?rst micro-re?ec 
tor has an equal height With respect to the peak of each said 
second micro -re?ector 
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[0017] Preferably, the valley of each said ?rst micro-re?ec 
tor has a different height With respect to the peak of each said 
second micro -re?ector. 
[0018] Preferably, each of said ?rst micro-re?ectors and 
said second micro-re?ectors has a triangular cross-section 
having tWo same base angles. 
[0019] Preferably, each of said ?rst micro-re?ectors and 
said second micro-re?ectors has a triangular cross-section 
having tWo different base angles. 
[0020] Preferably, said ?rst and second average heights of 
said ?rst micro-re?ectors and said second micro-re?ectors 
are average values of the perpendicular heights of said ?rst 
micro-re?ectors and said second micro-re?ectors. 
[0021] Preferably, said ?rst and second average Widths of 
said ?rst micro-re?ectors and said second micro-re?ectors 
are average values of the Width taken from a bottom of the 
cross-section of each of said ?rst micro-re?ectors and said 
second micro-re?ectors. 
[0022] The present invention has the folloWing advantages: 
[0023] l. The ?rst and second micro-re?ectors having dif 

ferent heights and Widths are disposed side by side on the 
brightness enhancement ?lm in a Wavy shape, providing 
better brightness and illuminating evenly. 

[0024] 2. The ?rst and second micro-re?ectors have peaks 
and valleys to hold against the diffusion ?lm, preventing 
the brightness enhancement ?lm from distortion or dam 
age. 

[0025] 3. The valleys of the ?rst and second micro-re?ec 
tors enable to collect light ray for better brightness, avoid 
ing a moire effect. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a perspective vieW of a brightness enhance 
ment ?lm of the present invention; 
[0027] FIG. 2 is an enlarged sectional vieW of FIG. 1; 
[0028] FIG. 3 is a cross-sectional vieW of FIG. 1 shoWing 
?rst micro-re?ectors and second micro-re?ectors; 
[0029] FIG. 4 is a schematic vieW shoWing the variation of 
the heights of the ?rst micro-re?ectors and the second micro 
re?ectors; 
[0030] FIG. 5 is a schematic vieW shoWing the variation of 
the Widths of the ?rst micro-re?ectors and the second micro 
re?ectors; 
[0031] FIG. 6 is an exploded vieW of a backlight module 
incorporated With the brightness enhancement ?lm of the 
present invention; 
[0032] FIG. 7 is a cross-sectional vieW of the present inven 
tion shoWing the ?rst micro-re?ectors and the second micro 
re?ectors With tWo different base angles; 
[0033] FIG. 8 is a luminosity plot of a backlight module 
With or Without the brightness enhancement ?lm; and 
[0034] FIG. 9 is an exploded vieW of the prior art. 

DETAILED DESCRIPTION OF THE REFERRED 
EMBODIMENTS 

[0035] As shoWn in FIGS. 1 and 2, a brightness enhance 
ment ?lm 1 of the present invention comprises a pair of ?rst 
sides 11 corresponding to each other, a pair of second sides 
corresponding to each other, and a number of ?rst micro 
re?ectors 13 and second micro-re?ectors 14 disposed side by 
side. Each of the ?rst micro-re?ectors 13 has a crest line 131, 
and each of the second micro-re?ectors 14 has a crest line 
141. The ?rst micro-re?ectors 13 have ?rst average height and 
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Width Which are different from second average height and 
Width of the second micro-re?ectors 14. The ?rst average 
height of the ?rst micro-re?ectors 13 means the average value 
of the perpendicular heights of the micro-re?ectors 13. The 
second average height of the second micro-re?ectors 14 
means the average value of the perpendicular heights of the 
second micro-re?ectors 14. The ?rst average Width of the ?rst 
micro-re?ectors 13 means the average value of the Width 
taken from the cross-section at the bottom of each of the ?rst 
micro-re?ectors 13. The second average Width of the second 
micro-re?ectors 14 means the average value of the Width 
taken from the cross-section at the bottom of each of the 
second micro-re?ectors 14. If the vieW is taken from the ?rst 
side 11 of the brightness enhancement ?lm 1, the cross 
sections of the ?rst micro-re?ectors 13 and the second micro 
re?ectors 14 are in triangular shapes, as shoWn in FIG. 3. Each 
of the ?rst micro-re?ectors 13 and the second micro-re?ec 
tors 14 has tWo base angles a and p Which are same. If the vieW 
is taken from the second side 12, the crest lines 131 and 141 
of the ?rst micro-re?ector 13 and the second micro-re?ector 
14 are Wavy, as shoWn in FIG. 4. The ?rst micro-re?ector 13 
has a peak 133 and a valley 132, and the second micro 
re?ector 14 has a peak 143 and a valley 142. The valley 132 of 
the ?rst micro-re?ector 13 has an equal height With respect to 
the peak 143 of the second micro-re?ector 14. The Widths of 
the ?rst micro-re?ector 13 and the second micro-re?ector 14 
vary along With the valleys 132 and 142, and along With the 
peaks 133 and 143 to broaden or to narroW With respect to tWo 
sides thereof, as shoWn in FIG. 5. This forms a neighboring 
line D betWeen the ?rst micro-re?ector 13 and the second 
micro-re?ector 14 in a Wave shape. 
[0036] As shoWn in FIG. 6, the brightness enhancement 
?lm 1 of the present invention is coupled With a light guide 
plate A1, a light sourceA2, a re?ectorA3, and a diffusion ?lm 
A4 to form a backlight module of a LCD display. The light 
resource A2 is disposed at one side of the light guide plate A1 
to provide light ray emitting into the light guide plate A1 from 
a ray entering side A6. The fully re?ection of the ray in the 
light guide plate A1 Will be transferred therein, thus the 
re?ecting ray emits from a ray displaying side A7 through the 
diffusion ?lm A4, the peaks 133 and 143 of the ?rst micro 
re?ectors 13 and the second of the micro-re?ectors 14 of the 
brightness enhancing ?lm 1, and out from a LCD panel B. 
[0037] Another example is that the valley 132 of the ?rst 
micro-re?ector 13 may have a different height With respect to 
the peak 143 of the second micro-re?ector 14, Which also 
provides the same effect. 
[0038] Another embodiment of the present invention, as 
shoWn in FIG. 7, is substantially similar to the aforesaid 
embodiment With the exceptions described hereinafter. The 
cross-section of each of the ?rst micro-re?ectors 13 and the 
second micro-re?ectors 14 of the brightness enhancing ?lm 1 
is triangle having tWo different base angles 0t and [3, Which 
also provides the same effect. 
[0039] FIG. 8 is luminosity plot of a backlight module, 
luminance 3240 nits Without the brightness enhancement ?lm 
1 and luminance 5694 nits With the brightness enhancement 
?lm 1. The gain has an average of 1.76 times. 

1. A brightness enhancement ?lm, comprising: 
a pair of ?rst sides corresponding to each other, a pair of 

second sides corresponding to each other, and a plurality 
of ?rst micro-re?ectors and second micro-re?ectors dis 
posed side by side; 
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said ?rst micro-re?ectors having a ?rst average height and 
a ?rst average Width, said second micro-re?ectors hav 
ing a second average height and a second average Width, 
said ?rst average height and said ?rst average Width 
being different from said second average height and said 
second average Width, 

each of said ?rst micro-re?ectors and said second micro 
re?ectors having a triangular cross-section vieWed from 
the ?rst side, said triangular cross-section having an 
apex and a base, said apex of said triangular cross 
section de?ning a crest line extending longitudinally 
from the ?rst side, 

neighboring lines being disposed betWeen crest lines to 
delineate adjacent ones of said ?rst micro-re?ectors and 
said second micro-re?ectors, said crest lines of said ?rst 
and second micro-re?ectors each de?ning a straight 
horiZontal pro?le and a Wavy vertical pro?le having 
continuous valleys and peaks, said ?rst micro-re?ectors 
being longitudinally offset in vertical pro?le from said 
second micro-re?ectors, the Widths of said ?rst micro 
re?ectors and said second micro-re?ectors varying 
along With said valleys and said peaks, said neighboring 
lines betWeen said ?rst micro-re?ectors and said second 
micro-re?ectors being Wavy. 

2. The brightness enhancement ?lm, as claimed in claim 1, 
Wherein the valley of each said ?rst micro-re?ector has an 
equal height With respect to the peak of each said second 
micro-re?ector. 

3. The brightness enhancement ?lm, as claimed in claim 1, 
Wherein the valley of each said ?rst micro-re?ector has a 
different height With respect to the peak of each said second 
micro-re?ector. 

4. The brightness enhancement ?lm, as claimed in claim 1, 
Wherein each of said ?rst micro-re?ectors and said second 
micro-re?ectors has a triangular cross-section having tWo 
same base angles. 

5. The brightness enhancement ?lm, as claimed in claim 1, 
Wherein each of said ?st micro-re?ectors and said second 
micro-re?ectors has a triangular cross-section having tWo 
different base angles. 

6. The brightness enhancement ?lm, as claimed in claim 1, 
Wherein said ?rst and second average heights of said ?rst 
micro-re?ectors and said second micro-re?ectors are average 
values of the perpendicular heights of said ?rst micro-re?ec 
tors and said second micro-re?ectors. 

7. The brightness enhancement ?lm, as claimed in claim 1, 
Wherein said ?rst and second average Widths of said ?rst 
micro-re?ectors and said second micro-re?ectors are average 
values of the Width taken from a bottom of the cross-section 
of each of said ?rst micro-re?ectors and said second micro 
re?ectors. 

8. A backlight module, comprising: 
at least one light source; 
a light guide plate having at least a ray entering side and a 

ray displaying side, said ray entering side being adapted 
to receive ray from said light source and said ray dis 
playing side being adapted to guide the ray outWard; and 
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a brightness enhancement ?lm disposed on said ray dis 
playing side of said light guide plate, said brightness 
enhancement ?lm comprising: 
a pair of ?rst sides corresponding to each other, a pair of 

second sides corresponding to each other, and a plu 
rality of ?rst micro-re?ectors and second micro-re 
?ectors disposed side by side, said ?rst micro-re?ec 
tors having a ?rst average height and a ?rst average 
Width, said second micro-re?ectors having a second 
average height and a second average Width, said ?rst 
average height and said ?rst average Width being dif 
ferent from said second average height and said sec 
ond average Width, 

each of said ?rst micro-re?ectors and said second micro 
re?ectors having a triangular cross-section vieWed 
from the ?rst side, said triangular cross-section hav 
ing an apex and a base, said apex of said triangular 
cross-section de?ning a crest line extending longitu 
dinally from the ?rst side, 

neighboring lines being disposed betWeen crest lines to 
delineate adjacent ones of said ?rst micro-re?ectors 
and said second micro-re?ectors, said crest lines of 
said ?rst and second micro-re?ectors each de?ning a 
straight horiZontal pro?le and a Wavy vertical pro?le 
having continuous valleys and peaks, said ?rst micro 
re?ectors being longitudinally offset in vertical pro 
?le from said second micro-re?ectors, the Widths of 
said ?rst micro-re?ectors and said second micro-re 
?ectors varying along With said valleys and said 
peaks, said neighboring lines betWeen said ?rst 
micro-re?ectors and said second micro-re?ectors 
being Wavy. 

9. The backlight module, as claimed in claim 8, Wherein the 
valley of each said ?rst micro-re?ector has an equal height 
With respect to the peak of each said second micro-re?ector 

10. The backlight module, as claimed in claim 8, Wherein 
the valley of each said ?rst micro-re?ector has a different 
height With respect to the peak of each said second micro 
re?ector. 

11. The backlight module, as claimed in claim 8, Wherein 
each of said ?rst micro-re?ectors and said second micro 
re?ectors has a triangular cross-section having tWo same base 
angles. 

12. The backlight module, as claimed in claim 8, Wherein 
each of said ?st micro-re?ectors and said second micro-re 
?ectors has a triangular cross-section having tWo different 
base angles. 

13. The backlight module, as claimed in claim 8, Wherein 
said ?rst and second average heights of said ?rst micro 
re?ectors and said second micro-re?ectors are average values 
of the perpendicular heights of said ?rst micro-re?ectors and 
said second micro-re?ectors. 

14. The backlight module, as claimed in claim 8, Wherein 
said ?rst and second average Widths of said ?rst micro-re?ec 
tors and said second micro-re?ectors are average values of the 
Width taken from a bottom of the cross-section of each of said 
?rst micro-re?ectors and said second micro-re?ectors. 

* * * * * 


