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(57) ABSTRACT 

A White light generating unit includes an LED structure and a 
lens structure. The LED structure generates a light. The lens 
structure has a convex lens or a concave lens. The lens struc 

ture has a ?uorescent member that receives the light from the 
LED structure to emit a White light. 
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FIG. 8 
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WHITE LIGHT GENERATING UNIT, 
BACKLIGHT ASSEMBLY HAVING THE 
SAME AND LIQUID CRYSTAL DISPLAY 

DEVICE HAVING THE SAME 

[0001] The present application claims priority to Korean 
Patent Application No. 2004-79182 ?led on Oct 5, 2004, the 
contents of Which are herein incorporated by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates generally to a White 
light generating unit, a backlight assembly having the White 
light generating unit and a liquid crystal display device hav 
ing the White light generating unit. More particularly, the 
present invention relates to a White light generating unit 
capable of generating a White light using a light emitting 
diode structure, a backlight assembly having the White light 
generating unit and a liquid crystal display device having the 
White light generating unit. 
[0004] 2. Description of the Related Art 
[0005] Generally, a liquid crystal display (LCD) device 
displays images using electrical and optical characteristics of 
liquid crystal installed therein. The LCD device has various 
advantages, for example, a thin thickness, small volume and 
light Weight as compared With a cathode ray tube (CRT) 
device making it ideal for use in a variety of items, such as 
portable computers, communication devices, television sets, 
etc. 

[0006] The LCD device includes a liquid crystal control 
ling unit that controls the liquid crystal, and a light providing 
unit that provides light to the liquid crystal. For example, the 
LCD device includes an LCD panel serving as the liquid 
crystal controlling unit and a backlight assembly functioning 
as the light providing unit. 
[0007] The backlight assembly is employed for providing a 
planar light of a uniform luminance into the LCD panel. 
When such a light is incident into the LCD panel from the 
backlight assembly, a uniform image is displayed through an 
entire effective display area of the LCD panel. 
[0008] The backlight assembly may include a light source 
that generates a light (e.g., a cold cathode ?uorescent lamp 
(CCFL) having a cylindrical structure or a light emitting 
diode (LED) having a dot structure) and a light guiding plate. 
The LED is usually employed for a display device having a 
relatively small display unit, such as a mobile communication 
device, to thereby reduce a volume and a poWer consumption 
thereof. 
[0009] A light generated from the LED typically corre 
sponds to a point light. The point light is changed into a planar 
light in the light guiding plate to exit the light guiding plate 
through a light-exiting face. The light emitted from the light 
guiding plate is provided into the LCD panel to thereby dis 
play an image through the LCD panel. Preferably, the light 
emitted from the light guiding plate may be a White light, and 
thus the LED may correspond to a White LED or the light 
generated from the LED may be converted into the White 
light. 
[0010] A conventional small or medium-siZed display 
device includes a White LED. HoWever, in the conventional 
display device, a light generated from the White LED is inci 
dent into the light guiding plate at a relatively small diver 
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gence angle resulting in a dark portion on the light guiding 
plate. Thus, the conventional display device requires a num 
ber of the White LEDs in order to maximiZe the effective 
display area of the display device. In addition, the White LED 
has a complex structure and is very expensive so that the 
conventional display device including the White LED may be 
increased in siZe thereby potentially increasing its cost of 
manufacturers . 

SUMMARY OF THE INVENTION 

[0011] The aforementioned disadvantages are overcome or 
eliminated by a White light generating unit capable of gener 
ating a White light using an LED structure, a backlight assem 
bly having the above-mentioned White light generating unit, 
and a liquid crystal display device having the above-men 
tioned White light generating unit. 
[0012] In one aspect of the present invention, a White light 
generating unit includes an LED structure and a lens struc 
ture. The LED structure generates a light. The lens structure 
includes a ?uorescent member that generates a White light 
after receiving the light from the LED structure. For example, 
the LED structure includes a blue LED emitting a blue light or 
an ultraviolet (UV) LED emitting a UV light. When the blue 
LED emits the blue light, the ?uorescent member includes a 
yelloW ?uorescent material. Alternatively, the ?uorescent 
member may include a red ?uorescent material and a green 
?uorescent material. When the UV LED emits the ultraviolet 
light, the ?uorescent member includes a red ?uorescent mate 
rial, a green ?uorescent material and a blue ?uorescent mate 
rial. The lens, for example, is a convex lens or a concave lens. 
The lens structure may include a diffusing agent that diffuses 
the light provided from the LED structure. 
[0013] In another aspect of the present invention, a back 
light assembly includes a light generating unit, a light guiding 
plate, a lens structure and a receiving container. The light 
generating unit includes an LED structure having at least one 
LED generating a light. The light guiding plate guides the 
light emitted from the light generating unit and emits the 
light. The lens structure has at least one lens disposedbetWeen 
the light generating unit and the light guiding plate. The lens 
structure has a ?uorescent member that receives the light 
from the light generating unit to emit a White light. The 
receiving container receives the light generating unit, the light 
guiding plate, and the lens structure. 
[0014] In still another aspect of the present invention, an 
LCD device includes a backlight assembly and an LCD panel. 
The backlight assembly includes a light generating unit 
including an LED structure having at least one LED that 
generates a light, a light guiding plate that guides the light 
emitted from the light generating unit and emits the light, a 
lens structure having at least one lens disposed betWeen the 
light generating unit and the light guiding plate and having a 
?uorescent member that receives the light from the light 
generating unit to emit a White light, and a receiving container 
that receives the light generating unit, the light guiding plate 
and the lens structure. The LCD panel receives the light to 
display an image. 
[0015] In accordance With exemplary embodiments, a lens 
structure having at least one lens is employed in a White 
light-generating unit so that a divergence angle of a light that 
propagates from an LED structure having at least one LED 
into a light guiding plate may be increased. Thus, a dark 
portion of the light guiding plate may be decreased due to the 
increased divergence angle. In addition, the LED structure 
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does not require a ?uorescent member therefore, the siZe of 
the LED structure may be decreased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The above and other features and advantage points 
of the present invention Will become more apparent by 
describing in detailed exemplary embodiments thereof With 
reference to the accompanying draWings, in Which: 
[0017] FIG. 1 is an exploded perspective vieW illustrating 
an exemplary embodiment of a backlight assembly according 
to the present invention; 
[0018] FIG. 2 is an enlarged perspective vieW illustrating an 
exemplary embodiment of a White light generating unit and a 
light guiding plate of the backlight assembly shoWn in FIG. 1; 
[0019] FIG. 3 is a projected perspective vieW illustrating an 
exemplary embodiment of a lens structure of the White light 
generating unit shoWn in FIG. 1; 
[0020] FIG. 4 is a plan vieW illustrating a White light gen 
erating mechanism in the White light generating unit shoWn in 
FIG. 1; 
[0021] FIGS. 5 and 6 are plan vieWs illustrating a path ofa 
light generated from an LED structure and propagated to a 
light guiding plate; 
[0022] FIG. 7 is a plan vieW illustrating another exemplary 
embodiment of a backlight assembly according to the present 
invention; 
[0023] FIG. 8 is an exploded perspective vieW illustrating 
another exemplary embodiment of a White light generating 
unit and a light guiding plate of a backlight assembly accord 
ing to the present invention; 
[0024] FIG. 9 is a projected perspective vieW illustrating an 
exemplary embodiment of a lens structure of the White light 
generating unit shoWn in FIG. 8; 
[0025] FIG. 10 is a plan vieW illustrating a White light 
generating mechanism in the White light generating unit 
shoWn in FIG. 8; 
[0026] FIG. 11 is a plan vieW illustrating a path of a light 
generated from an LED structure and propagated to a light 
guiding plate; 
[0027] FIG. 12 is a plan vieW illustrating another exemplary 
embodiment of a backlight assembly according to the present 
invention; and 
[0028] FIG. 13 is an exploded perspective vieW illustrating 
an exemplary embodiment of an LCD device according to the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0029] The present invention noW Will be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which embodiments of the invention are shoWn. This 
invention may, hoWever, be embodied in many different 
forms and should not be construed as limited to the embodi 
ments set forth herein; rather, these embodiments are pro 
vided so that this disclosure Will be thorough and complete, 
and Will fully convey the scope of the invention to those 
skilled in the art. Like reference numerals refer to similar or 
identical elements throughout. 
[0030] FIG. 1 is an exploded perspective vieW illustrating 
an exemplary embodiment of a backlight assembly according 
to the present invention. FIG. 2 is an enlarged perspective 
vieW illustrating an exemplary embodiment of a White light 
generating unit and a light guiding plate of FIG. 1. FIG. 3 is a 
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projected perspective vieW illustrating an exemplary embodi 
ment of a lens structure of the White light generating unit of 
FIG. 1. 

[0031] Referring to FIGS. 1 through 3, a backlight assem 
bly 100 includes a White light generating unit 110, a light 
guiding plate 120, an optical member 130, a mold frame 140 
and a receiving container 150. 

[0032] The White light generating unit 110 includes an LED 
structure 112 having at least one LED, a lens structure 114 
having at least one lens, and a printed circuit board (PCB) 
116. The number of the LEDs included in the LED structure 
112 may correspond to the number of the lens included in the 
lens structure 114. For example, if the LED structure 112 has 
three LEDs then the lens structure 114 includes three lenses. 

[0033] The LED structure 112 is positioned beneath the 
PCB 116. The LED structure 112 generates a light. The LED 
structure 112, for example, includes at least one blue LED 
that emits a blue light. Alternatively, the LED structure 112 
may include at least one ultraviolet (UV) LED that emits a 
UV light. 
[0034] The lens structure 114, for example, may include at 
least one convex lens. That is, the lens of the lens structure 114 
may have a convex shape. The lens structure 114 includes a 
?uorescent member 11411. The ?uorescent member 11411 may 
have a poWder shape. After the ?uorescent member 11411 
receives the light generated from the LED structure 112, the 
?uorescent member 11411 emits a White light toWard the light 
guiding plate 120. When the LED structure 112 includes at 
least one blue LED, the ?uorescent member 11411 includes a 
yelloW ?uorescent material so that the lens structure 114 
emits the White light. Alternatively, the ?uorescent member 
11411 may include a red ?uorescent material and a green 
?uorescent material. When the LED structure 112 includes at 
least one UV LED, the ?uorescent member 11411 includes a 
red ?uorescent material, a green ?uorescent material and a 
blue ?uorescent material, thereby emitting the White light 
from the lens structure 114. 

[0035] The lens structure 114 may further include a diffus 
ing agent 1141). The diffusing agent 1141) diffuses the light 
provided from the LED structure 112 toWard the light guiding 
plate 120. The diffusing agent 114b, for example, may have a 
poWder shape. The diffusing agent 1141) may include one of 
stone poWder and an acryl resin. The acryl resin may include 
polymethyl methacrylate (PMMA). Alternatively, the diffus 
ing agent 1141) may include stone poWder and an acryl resin. 
[0036] The lens structure 114 may include a curing agent. 
The curing agent may cure the ?uorescent member 11411 
and/or the diffusing agent 1141) included in the lens structure 
114. 

[0037] The PCB 116 is disposed on the LED structure 112. 
The PCB 116, for example, may correspond to a ?exible 
printed circuit (FPC) board having a high ?exibility. The PCB 
116 applies a predetermined voltage to the LED structure 112 
so as to generate the light from the LED structure 112. 

[0038] As shoWn in FIG. 2, the White light generating unit 
110 may further include tWo re?ective bands 118a and 11819. 
The re?ective bands 118a and 11819 are disposed on a ?rst 
face and beneath a second face of the lens structure 114, 
respectively. For example, the ?rst and second faces of the 
lens structure 114 correspond to an upper face and a loWer 
face of the lens structure 114, respectively. Alternatively, the 
White light generating unit 110 may include one re?ective 
band disposed on one of the ?rst and the second faces of the 
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lens structure 114. The re?ective bands 118a and 11819 re?ect 
a light deviated from the lens structure 114 back toward the 
lens structure 114. 
[0039] The White light generating unit 110 may include a 
stiffener (not shown) disposed on the PCB 116. The stiffener 
includes an adhesive material for attaching the PCB 11 6 to the 
mold frame 140. 
[0040] The White light generating unit 110 may include a 
lamp cover (not shoWn). The lamp cover encloses the LED 
structure 112 and also converges the light generated from the 
LED structure 112 toWard the light guiding plate 120. 
[0041] The light guiding plate 120 guides the White light 
emitted from the White light generating unit 110 along a 
substantially horiZontal direction, and then emits the White 
light toWard the optical member 130. The White light corre 
sponds to a planar light. The light guiding plate 120 includes 
a light guiding plate body 122, and at least one receiving 
groove 124 is formed at a side of the light guiding plate body 
122. 
[0042] The light guiding plate body 122 may have a sub 
stantially ?at plate shape. When the point light is emitted from 
the LED structure 112 into the light guiding plate body 122, 
the light is uniformly re?ected from the light guiding plate 
body 122 having a relatively Wide area to thereby form a 
planar light. The light guiding plate 120 has the ?at plate 
shape so that the light guiding plate body 122 has a uniform 
thickness. That is, the thickness of the light guiding plate 
body 122 is substantially identical from one end portion 
thereof adjacent to the LED structure 112 to another end 
portion thereof corresponding to the one end portion. 
[0043] Alternatively, the light guiding plate 120 may have a 
Wedge shape. Thus, a thickness of the light guiding plate body 
122 may be gradually thinner from one end portion thereof to 
the other end portion corresponding to the one end portion 
thereof. 
[0044] Referring again to FIGS. 1 and 2, at least one receiv 
ing groove 124 is formed on a side of the light guiding plate 
body 122 so that the lens structure 114 is disposed in the 
receiving groove 124. For example, three receiving grooves 
124 are provided at the side portion of the light guiding plate 
body 122 When the lens structure 114 has three lenses. The 
receiving groove 124 has a shape corresponding to the lens 
structure 114 to properly receive the lens structure 114. 
[0045] The optical member 130 is disposed on the light 
guiding plate 120. The optical member 130 includes a diffu 
sion sheet 132, a prism sheet 134 and a dual brightness 
enhancement ?lm (DBEF) 136. 
[0046] A light emitted from the light guiding plate 120 has 
someWhat loW uniformity of luminance. If the backlight 
assembly 100 included the light guiding plate 120 only, the 
backlight assembly 100 may not provide a high quality light 
for displaying an image. To solve the aforementioned prob 
lems, the optical member 130 includes the diffusion sheet 
132, the prism sheet 134 and the DBEF 136. The diffusion 
sheet 132 enhances luminance uniformity of the light emitted 
from the light guiding plate 120, and the prism sheet 134 
improves a vieWing angle of a displayed image. In addition, 
the DBEF 136 increases luminance and enlarges a vieWing 
angle of a displayed image. 
[0047] The optical member 130 may include a protection 
sheet (not shoWn). The protection sheet may prevent the 
prism sheet 134 from being scratched. The protection sheet 
may also prevent an occurrence of the moire fringes that may 
be incurred by using tWo prism sheets 134. The moire fringes 
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means that Wave patterns of a light are shoWn on a screen by 

an interference of the light. The protection sheet may diffuse 
a light to thereby increase the vieWing angle of the displayed 
image even though the prism sheet 134 may reduce the vieW 
ing angle of the displayed image. 
[0048] The mold frame 140 may have a frame shape. The 
mold frame 140 receives and supports the optical member 
130 disposed thereon. The mold frame 140 also receives and 
supports the light guiding plate 120 placed in a loWer portion 
thereof. The PCB 116 is disposed on a side portion of the 
mold frame 140. A recess 142 is formed at the side portion of 
the mold frame 140 to provide a passage through Which the 
PCB 116 may be extended toWard an exterior of the mold 
frame 140. 

[0049] The receiving container 150 receives the White light 
generating unit 110, the light guiding plate 120, the optical 
member 130 and the mold frame 140. The receiving container 
150 includes a bottom plate 152 and a plurality of sideWalls 
154. The sideWalls 154 are integrally formed With the bottom 
plate 152, and protruded from the bottom plate 152 to provide 
a receiving space. The White light generating unit 110, the 
light guiding plate 120, the optical member 130 and the mold 
frame 140 are received in the receiving space. 

[0050] The backlight assembly 100 may further include a 
re?ective sheet 160. The re?ective sheet 160 is disposed on 
the bottom plate 152 of the receiving container 150. The 
re?ective sheet 160 re?ects a light leaked from the light 
guiding plate 120 back toWard the light guiding plate 120. 
[0051] Hereinafter, a White light generating mechanism in 
the White light generating unit 110 Will be described more 
fully With reference to the accompanying draWings. 
[0052] FIG. 4 is a plan vieW illustrating a White light gen 
erating mechanism in the White light generating unit 110 of 
FIG. 1. 

[0053] Referring to FIG. 4, a ?rst light L1 indicates a light 
generated from the LED structure 112, a second light L2 
represents a light passing through the lens structure 114, and 
a third light L3 indicates a light emitted from the lens struc 
ture 114. When the lens structure 114 includes at least one 
convex lens, the third light L3 converges on a focus of the lens 
structure 114. When a focusing distance of the lens structure 
114 is F, the third light L3 converges on the focus of the lens 
structure 114 apart from a side portion of the lens structure 
114 by the focusing distance F. After the third light L3 con 
verges, the third light L3 diverges at a predetermined diver 
gence angle 6. The focusing distance F may depend upon 
optical characteristics of the lens structure 114. When the lens 
structure 114 has a short focusing distance F, the third light L3 
has a large divergence angle 6. On the other hand, When the 
lens structure 114 has a long focusing distance F, the third 
light L3 has a small divergence angle 6. 
[0054] When the LED structure 112, for example, includes 
at least one blue LED, the ?rst light L1 generated from the 
LED structure 112 to be incident into the lens structure 112 
corresponds to a blue light. Here, the lens structure 114 may 
include the ?uorescent member 11411 having the yelloW ?uo 
rescent material. Alternatively, the lens structure 114 may 
include the ?uorescent member 11411 having the red ?uores 
cent material and the green ?uorescent material. The red and 
green ?uorescent materials may generate a White light With a 
predetermined combination ratio betWeen the red and green 
?uorescent materials. Therefore, the third light L3 emitted 
from the lens structure 114 is a White light. 
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[0055] Alternatively, When the LED structure 112 includes 
at least one UV LED, the ?rst light L1 generated from the 
LED structure 112 to be incident into the lens structure 114 
corresponds to a UV light. The lens structure 114 may include 
the ?uorescent member 1 1411 having the red ?uorescent mate 
rial, the green ?uorescent material and the blue ?uorescent 
material. The red, green and blue ?uorescent materials may 
generate a White light With a predetermined combination ratio 
thereof. Therefore, the third light L3 emitted from the lens 
structure 114 is a White light. 
[0056] When the lens structure 114 includes a diffusing 
agent 114b, the diffusing agent 1141) diffuses the second light 
L2 passing through the lens structure 114. Thus, the third light 
L3 emitted from the lens structure 114 may have a much 
larger divergence angle 0. 
[0057] Hereinafter, When a light is incident into the light 
guiding plate 120, a path of the light Will be described more 
fully With reference to the accompanying draWings. 
[0058] FIGS. 5 and 6 are plan vieWs illustrating a path ofa 
light generated from an LED structure and propagated to a 
light guiding plate. FIG. 5 illustrates a path of a light gener 
ated from an LED structure When a backlight assembly does 
not include a lens structure. FIG. 6 illustrates a path of a light 
generated from an LED structure When a backlight assembly 
includes a lens structure. 

[0059] Referring to FIG. 5, When the backlight assembly 
does not include the lens structure, a light generated from an 
LED structure 12 is incident into a light guiding plate 20 to 
diverge at a predetermined divergence angle 00. 
[0060] The light generated from the LED structure 12 is 
emitted at an angle of 180°. HoWever, the light is substantially 
incident into the light guiding plate 20 at an angle of about 
120°. When the light generated from the LED structure 12 is 
incident into the light guiding plate 20 at an angle of about 
120°, the light passing through the light guiding plate 20 
diverges at the divergence angle 00. According to Snell’s laW, 
the divergence angle 00 is about 70° to about 80° so that the 
light guiding plate 20 has a region through Which the light 
does not pass. That is, the light guiding plate 20 has a dark 
portion 26 that may not be used for a display area. When the 
backlight assembly does not include the lens structure, the 
dark portion 26 of the light guiding plate 20 corresponds to a 
distance D0 from a side portion of the light guiding plate 20 
as shoWn in FIG. 5. 

[0061] By contrast, When the backlight assembly includes 
the lens structure 114, as shoWn in FIG. 6, a light generated 
from an LED structure 112 passes through the lens structure 
114. The light passing through the lens structure 114 is propa 
gated in the light guiding plate 120a, and then converges on a 
focus of the lens structure 114 apart from a side portion of the 
light guiding plate 12011 by a focusing distance F1. Then, the 
light diverges at a predetermined divergence angle 01. 
[0062] In particular, the light generated from the LED 
structure 112 is not directly incident into the light guiding 
plate 12011, but converges at a position apart from the side of 
the light guiding plate 12011 by a predetermined focusing 
distance F1. The converged light diverges at the divergence 
angle 01. When the focusing distance F1 is long, the diver 
gence angle 01 is small compared to a divergence angle in a 
backlight assembly not having the lens structure. Thus, a dark 
portion 12611 of the light guiding plate 120a may be increased 
in comparison With a dark portion in the backlight assembly 
not having the lens structure. HoWever, When the focusing 
distance F1 is short enough, the divergence angle 01 may be 
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controlled to have a large value. Thus, the dark portion 12611 
of the light guiding plate 120a may be decreased. Therefore, 
the light guiding plate 12011 has an effective display area, 
Wider than that of the light guide plate of the backlight assem 
bly that does not have the lens structure. 
[0063] FIG. 7 is a plan vieW illustrating another exemplary 
embodiment of a backlight assembly according to the present 
invention. FIG. 7 illustrates a path of a light propagating in a 
light guiding plate via a lens structure from an LED structure 
When the lens structure and the light guiding plate are apart 
from each other. The backlight assembly of the present 
embodiment is substantially identical to the backlight assem 
bly of Embodiment 1 except for a construction of the lens 
structure and the light guiding plate. Thus, any further 
description of substantially similar elements Will be omitted. 
[0064] Referring to FIG. 7, the backlight assembly includes 
a lens structure 114 and a light guiding plate 12019. When the 
lens structure 114 and the light guiding plate 120!) are apart 
from each other, a light generated from an LED structure 112 
passes through the lens structure 114. After the light passes 
through the lens structure 114, the light propagates through an 
air layer positioned betWeen the lens structure 114 and the 
light guiding plate 1201). After the light passes through the air 
layer, the light converges on a focus in the light guiding plate 
120b, and then diverges at a predetermined divergence angle 
02. 

[0065] When the light generated from the LED structure 
112 is incident into the light guiding plate 120b, the light 
emitted from the lens structure 114 is incident into the air 
layer. Since a refractive index of the air layer is smaller than 
a refractive index of the light guiding plate 120b, the incident 
light in the air layer is refracted by an angle substantially 
higher than that of the light illustrated in FIG. 6. The incident 
light in the light guiding plate 120!) converges on a focus in 
the light guiding plate 120!) so that the light diverges at the 
divergence angle 02. 
[0066] When a Width of the air layer is relatively thin, the 
divergence angle 02 is substantially identical to the diver 
gence angle 01 illustrated in FIG. 6. Thus, a focusing distance 
E2 of the present embodiment is shorter than the focusing 
distance F1 shoWn in FIG. 6. As a result, a dark portion 126!) 
of the light guiding plate 120!) has an area relatively narroWer 
than the dark portion 12611 of the light guiding plate 120a 
shoWn in FIG. 6, and a distance D2 indicating the dark portion 
126!) of the light guiding plate 120!) is shorter than the dis 
tance D1 indicating the dark portion 12611 of the light guiding 
plate 120a illustrated in FIG. 6. 
[0067] According to the present embodiment, the light gen 
erated from the LED structure 112 is not directly incident into 
the light guiding plate 12019. The light passing through the 
lens structure 114 converges at the position apart from a side 
portion of the light guiding plate 120!) by a predetermined 
focusing distance F2. The converged light diverges at the 
divergence angle 02. When the focusing distance F2 is short 
enough, the divergence angle 02 may be controlled to have a 
large value. Thus, the dark portion 126a may be decreased. 
Furthermore, the focusing distance F2 becomes much shorter 
When the light passes through the air layer so that the dark 
portion 126!) is decreased in comparison With the darkportion 
126a illustrated in FIG. 6. Therefore, the light guiding plate 
120!) has an effective display area Wider than that of the light 
guiding plate 120a shoWn in FIG. 6. 
[0068] FIG. 8 is an exploded perspective vieW illustrating 
another exemplary embodiment of a White light generating 
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unit 210 and a light guiding plate 220 of a backlight assembly 
according to the present invention. FIG. 9 is a projected 
perspective vieW illustrating an exemplary embodiment of a 
lens structure of the White light generating unit in FIG. 8. The 
backlight assembly of the present embodiment is substan 
tially identical to the backlight assembly of FIG. 1, except for 
a construction of the lens and the light guiding plate. Thus, 
any further description for the substantially same elements 
Will be omitted. 
[0069] Referring to FIGS. 8 and 9, a lens structure 214, for 
example, includes at least one concave lens. The lens struc 
ture 214 also includes a ?uorescent member 21411. The ?uo 
rescent member 21411 may have a poWder shape. The ?uores 
cent member 21411 receives the light generated from an LED 
structure 212, and then emits a White light. When the LED 
structure 212 includes at least one blue LED, the ?uorescent 
member 21411 includes a yelloW ?uorescent material so that 
the ?uorescent member 21411 emits the White light. Alterna 
tively, the ?uorescent member 21411 may include a red ?uo 
rescent material and a green ?uorescent material. When the 
LED structure 212 includes at least one UV LED, the ?uo 
rescent member 21411 includes a red ?uorescent material, a 
green ?uorescent material and a blue ?uorescent material to 
thereby emit the White light. 
[0070] The lens 214 may further include a diffusing agent 
2141). The diffusing agent 2141) diffuses the light provided 
from the LED structure 212. The diffusing agent 214b, for 
example, may have a poWder shape. The diffusing agent 2141) 
may include one of stone poWder and an acryl resin. The acryl 
resin may include polymethyl methacrylate (PMMA). Alter 
natively, the diffusing agent 2141) may include stone poWder 
and an acryl resin. 
[0071] The lens structure 214 may further include a curing 
agent. The curing agent may harden the ?uorescent member 
21411 or the diffusing agent 2141). Alternatively, the curing 
agent may harden the ?uorescent member 21411 and the dif 
fusing agent 2141). 
[0072] Hereinafter, a White light generating mechanism in 
the White light generating unit 210 Will be described more 
fully With reference to the accompanying draWing. 
[0073] FIG. 10 is a plan vieW illustrating a White light 
generating mechanism in the White light generating unit 210 
shoWn in FIG. 8. 
[0074] Referring to FIG. 10, a fourth light L4 refers to a 
light generated from the LED structure 212, a ?fth light L5 
indicates a light passing through the lens structure 214, and a 
sixth light L6 represents a light emitted from the lens structure 
214. When the lens structure 214 has at least one concave 
lens, the sixth light L6 diverges from a focus of the lens 
structure 214. When a focusing distance of the lens structure 
214 is F, the sixth light L6 diverges from the focus of the lens 
structure 214 apart from a side portion of the lens structure 
214 by the focusing distance F. The focusing distance F may 
depend upon optical characteristics of the lens structure 214. 
When the lens structure 214 has a short focusing distance F, 
the sixth light L6 has a large divergence angle 6. When the 
lens structure 214 has a long focusing distance F, the sixth 
light L6 has a small divergence angle 6. 
[0075] When the LED structure 212, for example, includes 
at least one blue LED, the fourth light L4 generated from the 
LED structure 212 to be incident into the lens structure 214 is 
a blue light. Here, the lens structure 214 may include the 
?uorescent member 21411 having a yelloW ?uorescent mate 
rial as described above. Alternatively, the lens structure 214 
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may include the ?uorescent member 21411 having a red ?uo 
rescent material and a green ?uorescent material. The red and 
green ?uorescent materials may generate a White light With a 
predetermined combination ratio thereof. Therefore, the sixth 
light L6 emitted from the lens structure 214 is a White light. 
[0076] Alternatively, When the LED structure 212 includes 
at least one UV LED, the fourth light L4 generated from the 
LED structure 212 to be incident into the lens structure 214 is 
a UV light. The lens structure 214 may include the ?uorescent 
member 21411 having a red ?uorescent material, a green ?uo 
rescent material and a blue ?uorescent material. The red, 
green and blue ?uorescent materials may generate a White 
light With a predetermined combination ratio thereof. There 
fore, the sixth light L6 emitted from the lens structure 214 is 
a White light. 
[0077] When the lens structure 214 further includes diffus 
ing agent 214b, the diffusing agent 2141) diffuses the ?fth 
light L5 passing through the lens structure 214. Thus, the 
sixth light L6 emitted from the lens structure 214 may have a 
much larger divergence angle 6. 
[0078] Hereinafter, When a light is incident into the light 
guiding plate 220, a path of the light Will be described more 
fully With reference to the accompanying draWing. 
[0079] FIG. 11 is a plan vieW illustrating a path of a light 
generated from an LED structure and propagated to a light 
guiding plate. 
[0080] Referring to FIG. 11, a light generated from an LED 
structure 212 passes through the lens structure 214. The light 
passing through the lens structure 214 is propagated to the 
light guiding plate 220a, and then diverges from the focus 
apart from a side portion of the light guiding plate 22011 by a 
focusing distance F3 at a predetermined divergence angle 63. 
[0081] In particular, the light generated from the LED 
structure 212 is not directly incident into the light guiding 
plate 22011. The light passing through the lens structure 214 
diverges from a position apart from a side portion of the light 
guiding plate 22011 by a predetermined focusing distance F3. 
Thus, a dark portion 22611 is decreased compared With a light 
guiding plate provided With a lens structure having a convex 
lens. The divergence angle 63 may be controlled to have a 
large value by controlling the focusing distance F3 so that the 
dark portion 226a may be decreased. Therefore, the light 
guiding plate 22011 has an effective display area Wider than 
that of a light guide plate provided With the lens structure 
having the convex lens. 
[0082] Referring again to FIG. 8, at least one receiving 
groove 224 of the light guiding plate 220 is formed to have a 
shape corresponding to that of the lens structure 214. When 
the lens structure 214 includes at least one concave lens, the 
receiving groove 224 is formed in a shape corresponding to 
the concave lens. Here, the lens structure 214 may make 
contact With the receiving groove 224. 
[0083] FIG. 12 is a plan vieW illustrating another exemplary 
embodiment of a backlight assembly according to the present 
invention. FIG. 12 illustrates a path of a light propagating in 
a light guiding plate via a lens from an LED structure When 
the lens structure and the light guiding plate are apart from 
each other. The backlight assembly of the present embodi 
ment is substantially identical to the backlight assembly of 
Embodiment 3 except for a construction of the lens and the 
light guiding plate. Thus, any further description for substan 
tially similar elements Will be omitted. 
[0084] Referring to FIG. 12, When the lens structure 214 
and the light guiding plate 220!) are apart from each other, a 
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light generated from the LED structure 212 passes through 
the lens structure 214.Afterpassing through the lens structure 
214, the light passes through an air layer betWeen the lens 
structure 214 and the light guiding plate 2201). After passing 
through the air layer, the light diverges from a focus at a 
predetermined divergence angle 64. 
[0085] When the light generated from the LED structure 
212 is incident into the light guiding plate 220b, the light 
emitted from the lens structure 214 is incident into the air 
layer. A refractive index of the air layer is smaller than a 
refractive index of the light guiding plate 2201). Thus, the 
incident light in the air layer refracts more than that of the 
light in FIG. 11. The incident light in the light guiding plate 
220!) diverges from a focus in the light guiding plate 220!) at 
the divergence angle 64. 
[0086] When a Width of the air layer is relatively thin, the 
divergence angle 64 is substantially identical to the diver 
gence angle 63 illustrated in FIG. 11. Thus, a focusing dis 
tance E4 of the present embodiment is shorter than the focus 
ing distance F3 in FIG. 11. As a result, a darkportion 22619 has 
an area narroWer than the dark portion 226a shoWn in FIG. 1 1, 
and a distance D4 indicating the dark portion 226!) is shorter 
than the distance D3 indicating the dark portion 226a illus 
trated in FIG. 11. 
[0087] According to the present embodiment, the light gen 
erated from the LED structure 212 is not directly incident into 
the light guiding plate 22019. The light passing through the 
lens structure 214 diverges from the position apart from a side 
portion of the light guiding plate 220!) by a predetermined 
focusing distance F4 at the divergence angle 64. When the 
focusing distance F4 is short enough, the divergence angle 64 
may be controlled to have a large value. Thus, the darkportion 
2261) may be decreased as compared With a light guiding plate 
provided Without the lens structure. In addition, a light 
diverges at a position nearer to the LED structure 212 as 
compared With a backlight assembly having a lens structure 
With a convex lens. Furthermore, the focusing distance F4 
becomes much shorter When the light passes through the air 
layer, so that the dark portion 226!) is decreased as compared 
With the dark portion 226a shoWn in FIG. 11. Therefore, the 
light guiding plate 220!) has an effective display area Wider 
than that of the light guiding plate 220a illustrated in FIG. 11. 
[0088] FIG. 13 is an exploded perspective vieW illustrating 
an exemplary embodiment of an LCD device according to the 
present invention. 
[0089] Referring to FIG. 13, an LCD device 700 includes a 
backlight assembly 100, an LCD panel 400 and a chassis 500. 
[0090] In the present embodiment, the backlight assembly 
100 is substantially identical to the backlight assembly 
described With reference to FIG. 1. Thus, any further descrip 
tion for substantially similar same elements Will be omitted. 
[0091] The LCD panel 400 displays an image thereon using 
a light generated from the backlight assembly 100. The LCD 
panel 400 includes a thin ?lm transistor (TFT) substrate 420, 
a liquid crystal layer 440, a color ?lter substrate 460 and a 
driving module 480. 
[0092] The TFT substrate 420 may include a pixel electrode 
(not shoWn), a TFT (not shoWn), a gate line (not shoWn) and 
a data line (not shoWn). The pixel electrode may have a matrix 
shape. The TFT applies a driving voltage to the pixel elec 
trode. 
[0093] The color ?lter substrate 460 may include a color 
?lter (not shoWn) corresponding to the pixel electrode, and a 
common electrode formed on the color ?lter. 
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[0094] The liquid crystal layer 440 is interposed betWeen 
the TFT substrate 420 and the color ?lter substrate 460. The 
driving module 480 drives the LCD panel 400. 
[0095] The chassis 500 encloses edge portions of the LCD 
panel 400 and is combined With the receiving container 150. 
The chassis 500 protects the LCD panel 400 from damage due 
to external impact. The chassis 500 also prevents the LCD 
panel 400 from drifting. 
[0096] The backlight assembly 100 of LCD device 700 has 
a lens structure of a convex shape. Alternatively, a backlight 
assembly having a lens structure of a concave shape may be 
employed for the LCD device 700. 
[0097] According to the present embodiment, the LCD 
device 700 includes an LED structure 112 Without an addi 
tional ?uorescent material so that a siZe of the LCD device 
700 may be decreased. In addition, the LCD device 700 
includes a White light generating unit 110 instead of a White 
LED so that manufacturing costs of the LCD device 700 may 
be greatly decreased. 
[0098] As described above, exemplary embodiments pro 
vide a lens structure having at least one lens that is used in a 
White light generating unit, thereby precisely controlling a 
divergence angle of a light emitted from an LED structure to 
propagate in a light guiding plate. Thus, the divergence angle 
may be increased. As a result, a dark portion of the light 
guiding plate may be decreased in accordance With increases 
of the divergence angle. 
[0099] In addition, the LED structure does not require any 
additional ?uorescent material so that a siZe of the LED 
structure may be decreased. LikeWise, a siZe of both of a 
backlight assembly having the LED structure as Well as the 
LCD device having the LED structure may be decreased. 
[0100] Furthermore, the White light generating unit is used 
instead of a very expensive White LED, thereby greatly 
decreasing manufacturing costs of a backlight assembly hav 
ing the LED structure and an LCD device having the LED 
structure. 

[0101] Although exemplary embodiments of the present 
invention have been described, it is understood that the 
present invention should not be limited to these exemplary 
embodiments but various changes and modi?cations can be 
made by one ordinary skilled in the art Within the spirit and 
scope of the present invention as hereinafter claimed. 

1-31. (canceled) 
32. A White light generating unit comprising: 
a light emitting diode (LED) structure generating a light; 

and 
a lens structure having a ?uorescent member that generates 

a White light after receiving the light from the LED 
structure. 

33. The White light generating unit of claim 32, Wherein the 
lens structure has an arch shape. 

34. The White light generating unit of claim 33, Wherein the 
lens structure includes a ?at surface facing the LED structure 
and an arch surface connected to the ?at surface and facing the 
?at surface. 

35. The White light generating unit of claim 32, Wherein the 
LED structure comprises a blue LED. 

3 6. The White light generating unit of claim 35, Wherein the 
?uorescent member comprises a yelloW ?uorescent material. 

37. The White light generating unit of claim 35, Wherein the 
?uorescent member comprises a red ?uorescent material and 
a green ?uorescent material. 
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38. The White light generating unit of claim 32, Wherein the 
LED structure comprises an ultraviolet (UV) LED. 

39. The White light generating unit of claim 38, Wherein the 
?uorescent member comprises a red ?uorescent material, a 
green ?uorescent material and a blue ?uorescent material. 

40. The White light generating unit of claim 32, Wherein the 
lens structure comprises a convex lens or a concave lens. 

41. The White light generating unit of claim 32, Wherein the 
lens structure comprises at least one selected from the group 
consisting of a diffusing agent and a curing agent. 

42. The White light generating unit of claim 32, further 
comprising a re?ective band disposed on at least one face of 
the lens structure to re?ect a light deviated from the lens 
structure back to the lens structure. 

43. A backlight assembly, comprising: 
a light generating unit including an LED structure having at 

least one LED that generates a light; 
a light guiding plate that guides the light emitted from the 

light generating unit and emits the light, a receiving 
groove being formed on a side portion of the light guid 
ing plate; 

a lens structure having at least one lens disposed betWeen 
the light generating unit and the light guiding plate, and 
having a ?uorescent member that receives the light from 
the light generating unit to emit a White light, the lens 
structure being received in the receiving groove; and 

a receiving container that receives the light generating unit, 
the light guiding plate, and the lens structure. 
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44. The backlight assembly of claim 43, Wherein the lens 
structure includes a ?at surface facing the LED structure and 
an arch surface connected to the ?at surface and facing the ?at 
surface. 

45. The backlight assembly of claim 44, Wherein the 
receiving groove has a recessed shape corresponding to the 
arch surface of the lens structure. 

46. The backlight assembly of claim 43, Wherein the LED 
structure comprises a blue LED and the ?uorescent member 
comprises a yelloW ?uorescent material. 

47. The backlight assembly of claim 43, Wherein the LED 
structure comprises a blue LED and the ?uorescent member 
comprises a red ?uorescent material and a green ?uorescent 
material. 

48. The backlight assembly of claim 43, Wherein the LED 
structure comprises a UV LED and the ?uorescent member 
comprises a red ?uorescent material, a green ?uorescent 
material and a blue ?uorescent material. 

49. The backlight assembly of claim 43, Wherein the lens 
structure comprises one of a convex lens and a concave lens. 

50. The backlight assembly of claim 43, further comprising 
a re?ective band disposed on at least one face of the lens 
structure to re?ect a light deviated from the lens structure 
back into the lens structure. 

51. The backlight assembly of claim 46, Wherein the lens 
structure comprises at least one selected from the group con 
sisting of a diffusing agent and a curing agent. 

* * * * * 


