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LIQUID CRYSTAL DISPLAY MODULE AND
DRIVING APPARATUS THEREOF

[0001] The present invention claims the benefit of Korean
Patent Application No. P2003-43808 filed in Korea on Jun.
30, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a display module
and a driving apparatus thereof, and more particularly, to a
liquid crystal display module and a driving apparatus
thereof.

[0004]

[0005] In general, liquid crystal display (LCD) devices are
commonly used in display devices because of their light
weight, thin profile, and low power consumption. For
example, the LCD device are commonly used in office
automation devices and audio/video devices. The LCD
device displays images by adjusting light transmissivity
according to image signals supplied to a plurality of control
switches arranged in a matrix configuration.

[0006] Generally, LCD devices include an LCD module
and a driving circuitry for driving the LCD module. The
LCD module consists of an LCD panel having a plurality of
liquid crystal cells arranged in a matrix configuration
between two glass substrates, and a backlight unit for
irradiating light onto the LCD panel. The LCD panel and the
backlight unit are engaged with each other as an integral
device so as to prevent light loss, and to prevent damage
caused by external impact. Accordingly, there is provided a
case for the LCD panel enclosing the back light unit includ-
ing edges of the LCD panel.

[0007] There are two types of the back light units used
with LCD panels: a direct-below-type; and an edge-type.
The edge-type back light unit includes a fluorescent lamp
installed at an exterior of a flat plate, wherein light produced
by the fluorescent lamp is incident along an entire surface of
the LCD panel through a transparent light guide plate. The
direct-below-type back light unit has a light source arranged
at a rear surface of the LCD panel, and directly radiates light
along an entire surface of the LCD panel. As compared with
the edge-type back light unit, the direct-below-type back
light unit has an advantage that a plurality of light sources
can be used, thereby improving brightness and increasing a
light-emitting surface of the direct-below-type back light
unit.

[0008] FIG. 1 is a perspective assembly view of an LCD
module according to the related art, and FIG. 2 is a cross
sectional view along I-I' of FIG. 1 according to the related
art. In FIGS. 1 and 2, an LCD module 1 includes a main
support 14, a backlight unit 18, an TCD panel 6 stacked
along an interior of the main support 14, and a case top 2 for
enclosing edges of the LCD panel 6 and a side surface of the
main support 14. Although not shown, an upper polarizing
sheet is attached onto the upper substrate 5 of the LCD panel
6, and a lower polarizing sheet is attached onto a rear side
of the lower substrate 3 of the LCD panel 6.

[0009] The LCD panel 6 includes an upper substrate 5 and
a lower substrate 3, and a liquid crystal material injected
between-the upper substrate 5 and the lower substrate 3.

1. Field of the Invention

2. Description of the Related Art
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Although not shown, the LCD panel 6 is provided with a
spacer for maintaining a uniform gap between the upper
substrate 5 and the lower substrate 3.

[0010] The upper substrate 5 of the LCD panel 6 is
provided with a color filter, a common electrode, and a black
matrix (not shown), and the lower substrate 3 includes a
plurality of signal lines (not shown), such as data lines and
gate lines, and a thin film transistor (TFT) is formed at each
intersection of the data lines and the gate lines. The TFT
switches data signals to be transmitted along the data line to
the liquid crystal cell in response to a scanning pulse (i.e., a
gate pulse) transmitted along the gate line. In addition, a
pixel electrode is formed at each pixel area defined by the
intersection of the data line and the gate line.

[0011] One side of the lower substrate 3 is provided with
a pad area connected-to each of the data line and the gate
line. Although not shown, a tape carrier package (TCP),
which includes a driver integrated circuit (IC) mounted
thereon for supplying driving signals to the TFTS, is attached
onto the pad area. The TCP supplies data signals from the
driver IC to the data lines. In addition, the TCP supplies
scanning signals to the gate lines.

[0012] In FIG. 1, the main support 14 is formed of a
molded material, and its inner side wall surface is molded to
have a step coverage face and a securing part, wherein the
back light unit 18 and the LCD panel 6 are disposed on the
step coverage face. The back light unit 18 is a direct
below-type unit that irradiates light onto the LCD panel 6,
wherein the L.CD panel 6 and the back light unit 18 are
stacked inside of the main support 14.

[0013] FIG. 3 is a perspective view of a back light unit of
the LCD module of FIG. 1 according to the related art. In
FIG. 3, the back light unit is a direct below-type back light
unit and includes a plurality of lamps 20 irradiating light
onto the LCD panel 6, a plurality of lamp holders 22 upon
which the plurality of the lamps 20 are mounted, a diffuser
10 (in FIG. 1) diffusing incident light received from the
plurality of the lamps 20 and irradiate the light onto the LCD
panel 6, a lamp housing 18 arranged at a rear surface of the
plurality of the lamps 20, and a plurality of optical sheets 8
stacked on the diffuser 10. The lamp housing 18 includes a
reflection sheet 12 and a bottom cover 16 arranged on the
rear surface of the reflection sheet 12.

[0014] Each of the plurality of lamps 20 is a cold cathode
fluorescent lamp, wherein the lamps 20 include a glass tube,
inert gases contained within the glass tube, and a cathode
and an anode installed at opposite ends of the glass tube. The
inert gases are injected into the glass tube, and phosphorus
is applied to interior surfaces of the glass tube. The lamps 20
are grouped into an n-number of lamps (where n is a positive
integer) which are mounted onto the lamp holder 22.
Accordingly, the light generated from the lamps 20 is
incident to the diffuser 10.

[0015] The diffuser 10 forces the light received from the
lamps 20 to be directed toward a front surface of the LCD
panel 6, thereby diffusing the light to produce a uniform
distribution onto the LCD panel 6. The diffuser 10 includes
a transparent resin film having opposing surfaces coated
with light-diffusion materials.

[0016] In FIG. 3, the reflection sheet 12 is arranged along
rear surfaces of the lamps 12, and has the same shape as the
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bottom cover 16. In addition, the reflection sheet 12 has a
bottom surface overlapping the bottom surface of the bottom
cover 16 and an inclination surface correspondingly bent to
the inclination surface of the bottom cover 16. In addition,
the bottom cover 16 has a bottom surface and an inclination
surface extended from the bottom surface. For example, the
bottom surface and the inclination surface of the bottom
cover 16 are bent to have a stepped portion. Although not
shown, the reflection sheet 12 is adhered to the bottom
surface and the inclination surface of the bottom cover 16 by
an adhesive tape. Accordingly, the reflection sheet 12
reflects light outgoing toward the rear surface and the side
surface of the lamps 20 to the LCD panel 6, thereby
improving light irradiation efficiency onto the LCD panel 6.
'In FIG. 3, the light radiated via the diffuser 10 is provided
to the LCD panel 6 via the optical sheets 8 (in FIG. 1). The
light radiated from the diffuser 10 provides diffused light,
thereby increasing a viewing angle of the LCD panel 6. The
efficiency of the light incident to the LCD panel 6 increases
when the incident light is perpendicular to the LCD panel 6.
Accordingly, the optical sheets 8 are disposed on the diffuser
10. The optical sheets 8 diffuse the light outgoing from the
diffuser 10 and convert the light to be perpendicular to the
LCD panel 6, thereby improving light efficiency.

[0017] In FIG. 2, the top case 2 has a square shape
including a plane part and a side part bent perpendicularly to
the plane part. Accordingly, the top case 2 serves to enclose
the edges of the LCD panel 6 and the main support 14.

[0018] FIG. 4 is a schematic plan view of a color filter
layer of the LCD module of FIG. 1 according to the related
art. In FIG. 4, a color filter 254 has red R, green G, and blue
B color pixels that are arranged in a stripe pattern, thereby
transmitting light having specific wavelength bands to dis-
play colored light. Although not shown, a black matrix is
formed between the red R, green G, and blue B color pixels
of the color filter 25a. The black matrix separates the red R,
green G, and blue B color pixels from each other and absorbs
light received from an adjacent pixel, thereby preventing
deterioration of image contrast.

[0019] Although not shown in FIG. 1, the LCD module 1
includes the color filter layer 25a and the back light unit of
FIG. 3, wherein each of the colors of red R, green G, and
blue B has a color wavelength band of more than 100 nm.
In addition, wavelengths of other colors in addition to the
colors of red R, green G, and blue B are produced, thereby
deteriorating color purity, as shown in FIG. 5. However, in
the L.CD module 1, color purity of light passing through the
color filter layer 25a is deteriorated to yield a low color
representation ratio of 60% in comparison with a National
Television System Committee (NTSC) standard, as shown
in FIG. 6. Accordingly, increasing a thickness of the color
filter 25 has been proposed to prevent the low color
representation ratio. As a result, the color purity can be
increased up to 80%. However, if the thickness of the color
filter layer 254 is increased in order to increase the color
purity, then the brightness of the LCD panel 6 is lowered by
an amount of about 10%-~about 20%, which results in a
deteriorated display quality of the LCD module 1.

[0020] FIGS. 7A and 7B are schematic plan views of
color filter layers of the LCD panel of FIG. 1 according to
the related art. In FIGS. 7A and 7B, in order to prevent
deterioration of brightness and increase the color represen-
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tation ratio by raising the color purity, a four-color filter
layer 25b includes a yellow color filter Y. Accordingly, the
color representation ratio is increased up to 60%~70% in
comparison with NTSC standard, as shown in FIG. 8A.
Furthermore, if a five-color filter layer 25¢ includes a cyan
color filter C, as shown in FIG. 7A, then the color repre-
sentation ratio increases up to 70%~80% in comparison with
NTSC standard, as shown in FIG. 8B. Moreover, if a
six-color filter layer includes a magenta color filter M (not
shown) color, then the color representation ratio increases up
to more than 80% in comparison with NTSC standard.

[0021] However, if the color filter layers 25b and 25¢ are
applied to the LCD panel 6 of FIG. 1, aperture ratio
decreases, as shown in Table 1. If the aperture ratio
decreases, then light efficiency of the LCD module 1 is
reduced. Thus, display quality deteriorates.

TABLE 1

color  aperture change of comparison of

color pixels ratio aperture ratio aperture ratio
RGB 3 40.83% 0 100%
RGBY 4 40.68% -0.4% 99%
RGBYC 5 33.61% -17.6% 82%
RGBYCM 6 19.64% -51.9% 48%
[0022] In addition, since the number of data ICs increases

as the number of color pixels increases, production costs for
the LCD module 1 increases. Moreover, since processes for
forming the color filter layers 25b and 25¢ are complicated,
low yield of the LCD module 1 results.

SUMMARY OF THE INVENTION

[0023] Accordingly, the present invention is directed to a
liquid crystal display module and driving apparatus thereof
that substantially obviates one of more of the problems due
to limitations and disadvantages of the related art.

[0024] An object of the present invention is to provide an
LCD module and driving apparatus thereof having an
improving display quality.

[0025] Another object the present invention is to provide
an LCD module and driving apparatus thereof having an
increased color representation ratio.

[0026] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0027] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal display
module includes a liquid crystal display panel, a plurality of
lamps for irradiating a first light onto the liquid crystal
display panel, and a back light unit including a plurality of
light emitting diode arrays, each of the light emitting diode
arrays having a plurality of light emitting diodes arranged
between the lamps to irradiate a second light onto the liquid
crystal display panel.
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[0028] In another aspect, an apparatus of driving a liquid
crystal display module includes a liquid crystal display
panel, a plurality of lamps for irradiating a first light onto the
liquid crystal display panel, a back light unit including a
plurality of light emitting diode arrays, each light emitting
diode array having a plurality of light emitting diodes
arranged between the lamps for irradiating a second light
onto the liquid crystal display panel, a lamp driving system
for driving the lamps, a light emitting di de driving system
for driving the light emitting diodes, a frame memory for
storing image data, and a controller having a pattern ana-
lyzer for detecting the image data provided from the frame
memory and a control signal generator for generating a
control signal to control the lamp driver and the light
emitting diode driving system in accordance with a result
analyzed by the pattern analyzer.

[0029] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0031] FIG. 1 is a perspective assembly view of an LCD
module according to the related art;

[0032] FIG. 2 is a cross sectional view along I-I' of FIG.
1 according to the related art;

[0033] FIG. 3 is a perspective view of a back light unit of
the LCD module of FIG. 1 according to the related art;

[0034] FIG. 4 is a schematic plan view of a color filter
layer of the LCD module of FIG. 1 according to the related
art;

[0035] FIG. 5is a diagram of a light spectrum of the color
filter layer of FIG. 4 according to the related art;

[0036] FIG. 6 is a diagram of a color representation ratio
of the color filter of FIG. 4 according to the related art;

[0037] FIGS. 7A and 7B are schematic plan views of
color filter layers of the LCD panel of FIG. 1 according to
the related art;

[0038] FIGS. 8A and 8B are diagrams of color represen-
tation ratios of the color filter layers of FIGS. 7A and 7B,
respectively, according to the related art;

[0039] FIG. 9 is a perspective assembly view of an LCD
module according to the present invention;

[0040] FIG. 10 is a cross sectional view along II-II' of
FIG. 9 according to the present invention;

[0041] FIG. 11A is a perspective view of an exemplary
back light unit of the LCD module of FIG. 9 according to
the present invention;

[0042] FIG. 11B is a perspective view of an exemplary
light emitting diode array of the back light unit of FIG. 11A
according to the present invention;
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[0043] FIG. 12A is a diagram of an exemplary color
representation ratio of an LCD module according to the
present invention;

[0044] FIG. 12B is a diagram of another exemplary color
representation ratio of an LCD module according to the
present invention;

[0045] FIG. 13 is a plan view of an exemplary back light
unit according to the present invention;

[0046] FIG. 14A is a schematic plan view of an exemplary
color filter layer according to the present invention;

[0047] FIG. 14B is a diagram of an exemplary light
spectrum of the color filter layer of FIG. 14A according to
the present invention;

[0048] FIG. 15 is a schematic diagram of an exemplary
driving apparatus of an LCD module according to the
present invention;

[0049] FIG. 16 is a plan view of another exemplary back
light unit according to the present invention;

[0050] FIGS. 17A and 17B are diagrams of exemplary
color representation ratios of an LCD module according the
present invention;

[0051] FIG. 18 is a schematic diagram of another exem-
plary driving apparatus of an LCD module according to the
present invention;

[0052] FIG. 19 is a plan view of another exemplary back
light unit according to the present invention;

[0053] FIG. 20 is a diagram of another exemplary color
representation ratio of an LCD module according the present
invention;

[0054] FIG. 21 is a schematic diagram of another exem-
plary driving apparatus of an LCD module according to the
present invention;

[0055] FIG. 22 is a plan view of another exemplary back
light unit according to the present invention;

[0056] FIG. 23 is a schematic diagram of another exem-
plary driving apparatus of an LCD module according to the
present invention;

[0057] FIG. 24 is a plan view of another exemplary back
light unit according to the present invention;

[0058] FIG. 25 is a diagram of another exemplary color
representation ratio of an LCD module according the present
invention; and

[0059] FIG. 26 is a schematic diagram of another exem-
plary driving apparatus of an LCD module according to the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0060] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0061] FIG. 9 is a perspective assembly view of an LCD
module according to the present invention, and FIG. 10 is a
cross sectional view along II-II' of FIG. 9 according to the
present invention. In FIGS. 9 and 10, an LCD module 100
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may include a main support 114, a backlight unit and a liquid
crystal display-panel 106 stacked at an interior of the main
support 114, and a case top 102 for enclosing edges of the
LCD panel 106 and side surfaces of the main support 14.

[0062] The LCD panel 106 may include an upper substrate
105 and a lower substrate 103, and a liquid crystal material
injected between the upper substrate 105 and the lower
substrate 103. Although not shown, the LCD panel 106 may
be provided with a spacer for maintaining a uniform gap
between the upper substrate 105 and the lower substrate 103.

[0063] The upper substrate 105 of the LCD panel 106 may
be provided with a color filter, a common electrode, and a
black matrix (not shown), and the lower substrate 103 may
include a plurality of signal lines (not shown), such as data
lines and gate lines, and a thin film transistor (TFT) may be
formed at each intersection between the data lines and the
gate lines. The TFT may switch data signals transmitted
along the data lines to a liquid crystal cell in response to
scanning pulses (i.c., gate pulses) transmitted along the gate
lines. In addition, a pixel electrode may be formed at a pixel
area between the data lines and the gate lines.

[0064] One side of the lower substrate 103 may be pro-
vided with a pad area connected to each of the data lines and
the gate lines. Although not shown, a TCP, which may
include a driver IC for supplying driving signals to the TFT5,
may be attached onto the pad area. Accordingly, the TCP
may supply data signals from the driver IC to the data lines,
and the TCP may supply scanning signals to the gate lines.

[0065] Although not shown, an upper polarizing sheet
may be attached onto an upper substrate 105 of the LCD
panel 106, and a lower polarizing sheet may be attached onto
of a rear side of the lower substrate 103 of the LCD panel
106.

[0066] The main support 114 may be formed of a molded
material whose inner side wall surface may be molded to
have a stepped coverage face. In addition, a securing part of
the main support 114 in which the back light unit and the
LCD panel 106 are disposed may be formed on the stepped
coverage face. Accordingly, the back light unit and the LCD
panel 106 may be stacked at an interior of the main support
114.

[0067] FIG. 11A is a perspective view of an exemplary
back light unit of the LCD module of FIG. 9 according to
the present invention, and FIG. 11B is a perspective view of
an exemplary light emitting diode array of the back light unit
of FIG. 11A according to the present invention. In FIG.
11A, a back light unit of the LCD module 106 may include
a plurality of lamps 120 irradiating light onto the LCD panel
106, a plurality of lamp holders 122 upon which the lamps
120 may be fixedly mounted, a plurality of light emitting
diode (LED) arrays 130 arranged between the lamps 120, a
diffuser 110 diffusing incident light from the lamps 120 and
the LED array 130 to irradiate the light onto the LCD panel
106, a lamp housing 118 arranged along rear surfaces of the
lamps 20 and rear surfaces of the LED array 130, and a
plurality of optical sheets 108 stacked on the diffuser 110 (in
FIG. 9). In addition, as shown in FIG. 10, the top case 102
may have a planar part and a side part bent perpendicularly
to the planar part such that the top case 102 may be
fabricated in a square band shape. Thus, the top case 102
may enclose the edges of the liquid crystal display panel 106
and the main support 114.
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[0068] The lamps 120 may include cold cathode fluores-
cent lamps, where each of the lamps 120 may include a glass
tube, inert gases contained within the glass tube, and a
cathode and an anode installed at opposing ends of the glass
tube. The inert gases may be injected into the glass tube, and
phosphorus may be applied to interior surfaces of the glass
tube. In addition, the lamps 120 may be grouped into an
N-number of lamps (where n is a positive integer), wherein
each lamp group may be fixedly mounted onto the lamp
holder 122. Accordingly, the light generated from the lamps
120 may be incident to the diffuser 110.

[0069] In FIG. 11B, cach of the LED arrays 130 may
include a plurality of LEDs 132 and a printed circuit board
(PCB) 134 having a circuit for controlling light emitted from
the LEDs 13. Each of the LEDs 132 may generate inherent
colored light, such as red, green, blue, yellow, cyan,
magenta, or white light, as a point light source. The PCB 134
may support the LEDs 132 and may have driving circuitry
mounted thereon to control the light emitted from the LED
132. Accordingly, the light emitted from the LED 132 may
be incident to the diffuser 110 (in FIG. 9).

[0070] InFIG.9,the light emitted from the LEDs 132 and
lamps 120 may proceed toward bottom and side surfaces of
the lamps 120 and the LED array 130 and may be reflected
by the reflection sheet 112. Accordingly, the light may
proceed toward the diffuser 110. The diffuser 110 may force
the light received from the lamps 120 and the LED arrays
130 to be directed toward a front surface of the LCD panel
106, and may diffuse the light to produce a uniform light
distribution onto the LCD panel 106. The diffuser 110 may
include a transparent resin film having opposing surfaces
coated with a light-diffusion material.

[0071] InFIG. 11A, the lamp housing 118 may include the
reflection sheet 112 and a bottom cover 116 arranged on the
rear surface of the reflection sheet 112, The reflection sheet
112 may be arranged on the rear surfaces of the lamps 120
and the LED arrays 130, and may be made of a light
reflecting material having the same shape as the bottom
cover 116. In addition, the reflection sheet 112 may have a
bottom surface overlapping a bottom surface of the bottom
cover 116 and an inclination surface correspondingly bent to
the inclination surface of the bottom cover 116. The reflec-
tion sheet 112 may be adhered to the bottom and inclination
surfaces of the bottom cover 116 by an adhesive tape (not
shown). Accordingly, the reflection sheet 112 may reflect the
light outgoing toward the rear and side surfaces of the lamps
120 onto the LCD panel 106, thereby improving light
efficiency irradiated onto the LCD panel 106.

[0072] In FIG. 9, the light radiated via the diffuser 110
may be provided onto the LCD panel 106 via a plurality of
optical sheets 108, and the light radiated from the diffuser
110 may increase a viewing angle of the LCD module 100.
Since the efficiency of light increases when the incident light
is perpendicular to the LCD panel 106, the optical sheets 108
may be arranged on the diffuser 110. Each of the optical
sheets 108 may diffuse the light outgoing from the diffuser
110 and transform the light to be perpendicular to the LCD
panel 106 in order to improve the light efficiency. Accord-
ingly, the light outgoing from the diffuser 110 reaches to the
LCD panel 106 via the optical sheet 108.

[0073] FIG. 13 is a plan view of an exemplary back light
unit according to the present invention. In FIG. 13, a back
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light unit may include a plurality of the lamps 120 and a
plurality of the LED arrays 130, wherein each of LED arrays
130 may have a plurality of white LEDs 132 emitting white
light onto the LCD panel 106 (in FIG. 15). Accordingly, the
LCD module 100 (in FIG. 9) may improve color represen-
tation ratio up to a level of about 80% in comparison with
the NTSC standard by increasing the color purity. Moreover,
the LCD module 100 (in FIG. 9) may improve brightness of
the LCD panel 106 (in FIG. 15) by arranging the white
LEDs 132 to emit the white light onto the LCD panel 106 (in
FIG. 15). As a result, brightness of the LCD panel 106 (in
FIG. 15) may be improved, thereby improving display
quality of the LCD module 100 (in FIG. 9).

[0074] FIG. 14A is a schematic plan view of an exemplary
color filter layer according to the present invention. In FIG.
14A, an LCD module may include a color filter 1254 having
three color pixels of red R, green G, and blue B in order to
maximize an aperture ratio of the LCD panel 106 (in FIG.
18). The color filter 1254 may include color pixels of red R,
green G, and blue B arranged in a stripe-type alignment. The
color filter 1254 may transmit light having specific wave-
length bands to produce different colors of light. Although
not shown, a black matrix may be formed between the color
pixels of red R, green G, and blue B of the color filter 1254
to absorb any light that may enter from adjacent pixels,
thereby preventing deterioration of image color contrast.

[0075] If the color filter 125a 1s applied to the LCD panel
106 (in FIG. 15), then a color representation ratio of about
60%~70% is produced, as compared with the NTSC stan-
dard shown in FIG. 12A. If a thickness of the color filter
1254 is increased to raise color purity, then the color
representation ratio can be improved up to about 80% in
comparison with the NTSC standard, as shown in FIG, 12B.
If the color purity of the color filter 123 is increased, then
each color of red R, green G, and blue B may have a color
wavelength band of about 30nm, as shown in FIG. 14B. If
the color representation ratio is improved by increasing the
color purity, then a large amount of wavelengths correspond-
ing to colors other than the red R, green G, and blue B colors
may be removed. Accordingly, the color purity of each of red
R, green G, and blue B colors may be increased. However,
if the color representation ratio is improved by increasing
the color purity of the color filter 1254, then a brightness of
the LCD panel 106 (in FIG. 15) may be lowered by about
10%~about 20%.

[0076] FIG. 15 is a schematic diagram of an exemplary
driving apparatus of an LCD module according to the
present invention. In FIG. 15, a driving apparatus may
include an LCD panel 106, a plurality of lamps 120 to
irradiate light onto the LCD panel 106, a plurality of white
LEDs 132 to emit white light, a lamp driver 140 to drive the
lamps 120, a white LED driver 150 to drive the white LEDs
132, a frame memory 196 to receive image data from an
external source and to store the image data by a frame unit,
and a controller 190 to control the LCD panel 106, the lamp
driver 140, and the white LED driver 150 in accordance with
the image data detected from the image data stored in the
frame memory 196. The LCD panel 106 may display images
by using the light emitted from the lamps 120 and the white
LEDs 132. Detailed explanation on the lamps 120 and the
white LEDs 132 may be found above with respect to
description of FIGS. 9 to 11B.
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[0077] The controller 190 may include a pattern analyzer
192 receiving the image data stored in the frame memory
196 by a frame unit and detecting bright data from the image
data, and a control signal generator 194 generating a control
signal for controlling the lamp driver 140 and the white LED
driver 150 in accordance with a result analyzed by the
pattern analyzer 192. Furthermore, the controller 190 may
supply the image data from the frame memory 196 to the
LCD panel 106 to control a driving timing for the LCD panel
106. The controller 190 may generate a lamp driving signal
LDS1 for driving the lamps 120 and may supply the signal
LDS1 to the lamp driver 140. In addition, the controller 190
may generate an LED driving signal. LDS2 for driving the
white LEDs 132 to supply the signal LDS2 to the white LED
driver 150.

[0078] 1In FIG. 15, the pattern analyzer 192 may analyze
the image data by frame unit stored in the frame memory
196 to detect bright image data from the image data.
Accordingly, the pattern analyzer 192 may generate a detec-
tion signal corresponding to a brightness level and location
information on the detected bright image data. In response
to the detection signal from the pattern analyzer 192, the
control signal generator 194 may supply the LED driving
signal LDS2 to the white LED driver 150, wherein the signal
LDS2 may be used to light-emit the white LEDs 132 among
the white LEDs 132 associated with the location information
on the bright image data.

[0079] The lamp driver 140 may turn ON the lamps 120 in
response to the lamp driving signal LDS1 from the control-
ler 190. In addition, the lamp driver 140 may continually
turn ON the lamps 120, or may sequentially turn ON the
lamps 120 in accordance with by a driving method of a
scanning back light.

[0080] The white LED driver 150 may operate the white
LEDs 132 relevant to the location of the bright image data
among the image data in response to the LED driving signal
LDS2 from the controller 190. Accordingly, the white light
emitted from the white LEDs 132 may be irradiated onto the
LCD panel 106, thereby improving a brightness of the LCD
panel 106.

[0081] In addition, specific image data among the image
data may cause a momentarily bright display within a
particular region in the LCD panel 106. For example, the
image data may be momentarily displayed with a peak
brightness by using the light emitted from the white LEDs
132, thereby displaying a relatively high brightness image.
Thus, it is possible to improve the display quality of the LCD
module.

[0082] FIG. 16 is a plan view of another exemplary back
light unit according to the present invention. In FIG. 16, a
liquid crystal display module may include a direct-below-
type back light unit including a plurality of lamps 220 and
a plurality of LED arrays 230, thereby improving color
representation ratio and brightness. Each of the LED arrays
230 may include a plurality of LEDs 232 each of which may
emit its own unique coherent color. The LEDs 232 may
include a plurality of yellow LEDs 232z to emit yellow
colored light and a plurality of cyan LEDs 2325 to emit cyan
colored light. The yellow colored light and the cyan colored
light emitted from the yellow LEDs 232¢ and the cyan LEDs
232b may be irradiated to the LCD panel 206 (in FIG. 18).
Accordingly, the color representation ratio may be improved
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and a level of about 80% may be achieved as compared with
the NTSC standard by increasing the color purity of the
color filter 125a. Moreover, the color representation ratio
may be improved up to a level of about 80% in comparison
with the NTSC standard, as shown in FIGS. 17A and 17B
by arranging the yellow LEDs 2324 and the cyan LEDs 232b
to emit the yellow and cyan colored lights and emit blue
colored light by combining the yellow LEDs 2324 and the
cyan LEDs 232b to be irradiated onto the LCD panel 206 (in
FIG. 18). Furthermore, display quality of the LCD module
may be improved and brightness of the LCD panel 206 (in
FIG. 18) may be increased.

[0083] FIG. 18 is a schematic diagram of another exem-
plary driving apparatus of an LCD module according to the
present invention. In FIG. 18, a driving apparatus may
include an LCD panel 206, a plurality of lamps 220, a
plurality of yellow LEDs 2324 emitting yellow colored light
and a plurality of cyan LEDs 232b emitting cyan colored
light on the LCD panel 206, a lamp driver 240 to drive the
lamps 220, a yellow LED driver 260 to drive the yellow
LEDs 2324, a cyan LED driver 270 to drive the cyan LEDs
232b, a frame memory 296 to receive image data from an
external source to be stored by frame unit; and a controller
290 to control the LCD panel 206, a lamp driver 240, the
yellow LED driver 260, and the cyan LED driver 270 in
accordance with a result for the image data detected from the
image data stored in the frame memory 296. The LCD panel
206 may display colored images by using the light emitted
from the lamps 220, the yellow LEDs 2324, and the cyan
LEDs 232b.

[0084] Detailed explanation of the lamps 220, the yellow
LEDs 2324, and the cyan LEDs 2325 have been omitted for
the sake of brevity, and may be similar to the explanation
provided with respect to the features shown in FIGS. 9 to
11B.

[0085] The controller 290 may include a pattern analyzer
292 receiving the image data stored in the frame memory
296 by frame unit to detect bright data from the image data,
a control signal generator 294 generating a control signal for
controlling the lamp driver 240, the yellow LED driver 260,
and the cyan LED driver 270 in accordance with a result
analyzed by the pattern analyzer 292. Accordingly, the
controller 290 may supply the image data from the frame
memory 296 to the LCD panel 206 to control a driving
timing of the LCD panel 206. Furthermore, the controller
290 may generate a lamp driving signal LDS1 for driving the
lamps 220 to supply the signal LDS1 to the lamp driver 240,
and may generate an LED driving signal T.DS2 for driving
the yellow LEDs 2324 and the cyan LEDs 2325 to supply
the signal LDS2 to the yellow LED driver 260 and the cyan
LED driver 270.

[0086] The pattern analyzer 292 may analyze the image
data stored in the frame memory 296 by frame unit to detect
bright image data and to detect high color purity image data
from the image data. In addition, the pattern analyzer 292
may generate a detection signal corresponding to informa-
tion on a brightness level, color purity, and a location for the
detected bright image data and the detected high color purity
image data.

[0087] Inresponse to the detection signal from the pattern
analyzer 292, the control signal generator 294 may supply
the LED driving signal LDS2 to the yellow LED driver 260
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and the cyan LED driver 270. The signal LDS2 may be used
to light-emit the yellow LEDs 2324 and the cyan LEDs 232b
among the yellow LEDs 232g and the cyan LEDs 2325,
associated with the location information for the bright image
data and the high color purity image data.

[0088] The lamp driver 240 may turn ON the lamps 220 in
response to the lamp driving signal LDS1 from the control-
ler 290. For example, the lamp driver 240 may continually
turn ON the lamps 220, or may sequentially turn ON the
lamps 220 in accordance with a driving method of a scan-
ning back light.

[0089] The yellow LED driver 260 and the cyan LED
driver 270 may operate the yellow LEDs 2324 and the cyan
LEDs 232b associated with the location information for the
bright image data and the high color purity image data in
response to the LED driving signal LDS2 from the controller
290. Accordingly, the driving apparatus may irradiate the
yellow colored light and the cyan colored light emitted from
the yellow LEDs 2324 and the cyan LEDs 232b, respec-
tively, onto the LCD panel 206, thereby improving the color
representation ratio and the brightness of the LCD panel
206.

[0090] FIG. 19 is a plan view of another exemplary back
light unit according to the present invention. In order to
maximize aperture ratio of the LCD panel 206 (in FIG. 18),
an LCD module may include a color filter 125a including
three-color pixel of red R, green G, and blue B, as shown in
FIG. 14A.

[0091] In FIG. 19, an LCD module may include a direct-
below-type back light unit including a plurality of lamps 320
and a plurality of LED arrays to improve color representa-
tion ratio and brightness. Each of the LED arrays, which
may be supplied to the direct-below-type back light unit of
the LCD module, may include a plurality of LEDs 332, each
of which may emit its own coherent color of light. The LEDs
332 may include a plurality of yellow LEDs 332a to emit
yellow colored light, a plurality of cyan LEDs 3325 to emit
cyan colored light, and a plurality of magenta LEDs 332¢ to
emit magenta colored light. Accordingly, the LEDs 332 may
irradiate the yellow colored light, the cyan colored light, and
the magenta colored light emitted from the yellow LEDs
332a, the cyan LEDs 332b, and the magenta LEDs 332c
onto the LCD panel 306 (in FIG. 21).

[0092] Accordingly, color representation ratio may be
improved up to a level of about 80% in comparison with the
NTSC standard by increasing color purity of the color filter
125a. Moreover, the LCD module may improve the color
representation ratio up to a level of about 80% in comparison
with the NTSC standard, as shown in FIG. 20, by arranging
in the direct-below type back light unit the yellow LEDs
332a emitting the yellow colored light, the cyan LEDs 332b
emitting the cyan colored light, and the magenta LEDs 332¢
emitting the magenta colored light so that the yellow colored
light, the cyan colored light, and the magenta colored light
may be irradiated onto the LCD panel 306 (in FIG. 21).
Furthermore, the display quality of the LCD module by
improving may be improved and the brightness of the LCD
panel 306 (in FIG. 21) may be increased.

[0093] FIG. 21 is a schematic diagram of another exem-
plary driving apparatus of an LCD module according to the
present invention. In FIG. 21, a driving apparatus may
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include an LCD panel 306, a plurality of lamps 320, a
plurality of yellow LEDs 332a emitting yellow colored
light, a plurality of cyan LEDs 3325 emitting cyan colored
light, and a plurality of magenta LEDs 332¢ emitting
magenta colored light, a lamp driver 340 to drive the lamps
320, a yellow LED driver 360 to drive the yellow LEDs
3324, a cyan LED driver 370 to drive the cyan LEDs 3325,
a magenta LED driver 380 to drive the magenta LEDs 332¢,
a frame memory 396 to receive image data from an external
source to be stored by frame unit, and a controller 390 to
control the LCD panel 306, a lamp driver 340, the yellow
LED driver 360, the cyan LED driver 370, and the magenta
LED driver 380 in accordance with a result for the image
data detected from the image data stored in the frame
memory 396.

[0094] The LCD panel 306 may display images by using
the light emitted from the lamps 320, the yellow LEDs 3324,
the cyan LEDs 332b, and the magenta LEDs 332¢. Detailed
explanation of the lamps 320, the yellow LEDs 332q, the
cyan LEDs 332b, and the cyan LEDs 332b may be found
above with respect to features of FIGS. 9 to 11B.

[0095] The controller 390 may include a pattern analyzer
392 receiving the image data stored in the frame memory
396 by frame unit to detect bright data from the image data,
a control signal generator 294 generating a control signal for
controlling the lamp driver 340, the yellow LED driver 360,
the cyan LED driver 370, and the magenta LED driver 380
in accordance with a result analyzed by the pattern analyzer
392. The controller 390 may supply the image data from the
frame memory 396 to the LCD panel 306 to control a driving
timing of the LCD panel 306. Furthermore, the controller
390 may generate a lamp driving signal LDS1 for driving the
lamps 320 to supply the signal LDSI1 to the lamp driver 340,
and may generate an LED driving signal LDS2 for driving
the yellow LEDs 332a, the cyan LEDs 332b, and the
magenta LEDs 332¢ to supply the signal LDS2 to the yellow
LED driver 360, the cyan LED driver 370, and the magenta
LED driver 380.

[0096] The pattern analyzer 392 may analyze the image
data by frame unit stored in the frame memory 396 to detect
bright image data and high color purity image data from the
image data. Then, the pattern analyzer 392 may generate a
detection signal corresponding to information regarding
brightness level, color purity, and location for the detected
bright image data and the detected high color purity image
data.

[0097] Inresponse to the detection signal from the pattern
analyzer 392, the control signal generator 394 may supply
the LED driving signal LDS2 to the yellow LED driver 360,
the cyan LED driver 370, and the magenta LED driver 380.
The signal LDS2 may be used to light-emit the yellow LEDs
3324, the cyan LEDs 332b, and the magenta LEDs 332¢
associated with the location information for the bright image
data and the high color purity image data.

[0098] The lamp driver 340 may turn ON the lamps 320 in
response to the lamp driving signal LDS1 from the control-
ler 390. For example, the lamp driver 340 may continually
turn ON the lamps 320, or may sequentially turn ON the
lamps 320 in accordance with a driving method of a scan-
ning back light.

[0099] The yellow LED driver 360, the cyan LED driver
370, and the magenta driver 380 may operate the yellow
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LEDs 3324, the cyan LEDs 332b, and the magenta LEDs
332¢, respectively, associated with the location information
for the bright image data and the high color purity image
data in response to the LED driving signal LDS2 from the
controller 390. Accordingly, the driving apparatus causes
irradiation of the yellow light, the cyan light, and the
magenta light emitted from the yellow LEDs 332¢, the cyan
LEDs 332b, and the magenta LEDs 332¢, respectively, to the
LCD panel 306, thereby improving color representation
ratio and brightness of the LCD panel 306.

[0100] FIG. 22 is a plan view of another exemplary back
light unit according to the present invention. In FIG. 22, an
LCD module may include a direct-below-type back light
unit having a plurality of lamps 420 and a plurality of LED
arrays 432 in order to improve color representation ratio and
brightness. Each of the LED arrays 432 may include a
plurality of white LEDs 4324 to emit white colored light, a
plurality of yellow LEDs 432b to emit yellow colored light,
aplurality of cyan LEDs 432¢ to emit cyan colored light, and
a plurality of magenta LEDs 4324 to emit magenta colored
light. Accordingly, the LEDs 432 may irradiate the white,
yellow, cyan, and magenta colored lights onto the LCD
panel 406 (in FIG. 23).

[0101] Accordingly, the LCD module according to the
present invention is capable of improving color representa-
tion ratio up to a level of about 80% in comparison with the
NTSC standard by increasing color purity of a color filter.
Moreover, according to the present invention, the LCD
module is capable of improving the color representation
ratio up to a level of about 80% in comparison with the
NTSC standard by arranging the white LEDs 4324, the
yellow LEDs 432b, the cyan LEDs 432¢, and the magenta
LEDs 4324 in a direct below-type back light unit to irradiate,
the white, yellow, cyan, and magenta colored lights onto the
LCD panel 306 (in FIG. 21). Furthermore, the display
quality of the LCD module may be improved by increasing
the brightness of the LCD panel 406 (in FIG. 23).

[0102] FIG. 23 is a schematic diagram of another exem-
plary driving apparatus of an LCD module according to the
present invention. In FIG. 23, a driving apparatus may
include a liquid crystal panel 406, a plurality of lamps 420,
a plurality of white LEDs 4324 to emit white colored light,
a plurality of yellow LEDs 432b to emit yellow colored
light, a plurality of cyan LEDs 432¢ to emit cyan colored
light, and a plurality of magenta LEDs 432d to emit magenta
colored light, a lamp driver 440 to drive the lamps 420; a
white LED driver 450 to drive the white LEDs 4324, a
yellow LED driver 460 to drive the yellow LEDs 4325, a
cyan LED driver 470 to drive the cyan LEDs 432¢, a
magenta LED driver 480 to drive the magenta LEDs 4324,
a frame memory 496 to receive image data from an external
source to be stored by frame unit, and a controller 490 to
control the LCD panel 406, a lamp driver 440, the white
LED driver 450, the yellow LED driver 460, the cyan LED
driver 470, and the magenta LED driver 480 in accordance
with a result for the image data detected from the image data
stored in the frame memory 496.

[0103] The LCD panel 406 may display images by using
the light emitted from the lamps 420, the white LED 4324,
the yellow LED 432b, the cyan LED 432¢, and the magenta
LED 432d. Detailed explanation the lamps 420, the white
LED 4324, the yellow LED 432b, the cyan LED 432¢, and
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the magenta LED 432d may be found above with respect to
features shown in FIGS. 9 to 11B.

[0104] The controller 490 may include a pattern analyzer
492 receiving the image data stored in the frame memory
496 by a frame unit to detect bright data from the image data,
a control signal generator 494 generating a control signal for
controlling the lamp driver 440, the white LED driver 450,
the yellow LED driver 460, the cyan LED driver 470, and
the magenta LED driver 480 in accordance with a result by
the pattern analyzer 492. In addition, the controller 490 may
supply the image data from the frame memory 496 to the
LCD panel 406 to control a driving timing of the LCD panel
406. Further, the controller 490 may generate a lamp driving
signal LDS1 for driving the lamps 420 to supply the signal
LDS1 to the lamp driver 440, and may generate a LED
driving signal LDS2 for driving the white LEDs 4324, the
yellow LEDs 432b, the cyan LEDs 432c¢, and the magenta
LEDs 4324 to supply the signal LDS2 to the white LED
driver 450, the yellow LED driver 460, the cyan LED driver
470, and the magenta LED driver 480.

[0105] The pattern analyzer 492 may analyze the image
data stored in the frame memory 496 by frame unit to detect
bright image data and high color purity image data from the
image data. Then, the pattern analyzer 492 may generate a
detection signal corresponding to information regarding
brightness level, color purity, and location for the detected
bright image data and the detected high color purity image
data. In response to the detection signal from the pattern
analyzer 492, the control signal generator 494 may supply
the LED driving signal LDS2 to the detecting signal from
the pattern analyzer 492, to the white LED driver 450, the
yellow LED driver 460, the cyan LED driver 470, and the
magenta LED driver 480. The signal LDS2 may be used to
the white LED 4324, the yellow LED 432b, the cyan LED
432c, and the magenta LED 432d associated with the
location information for the bright image data and the high
color purity image data.

[0106] The lamp driver 440 may turn ON the lamps 420 in
response to the lamp driving signal LDS1 from the control-
ler 490. For example, the lamp driver 440 may continually
turn ON the lamps 420, or may sequentially turn ON the
lamps 420 in accordance with a driving method of a scan-
ning back light.

[0107] The white LED driver 440, the yellow LED driver
460, the cyan LED driver 470, and the magenta driver 480
may operate the white LEDs 4324, the yellow LEDs 4325,
the cyan LEDs 432¢, and the magenta LEDs 432d, respec-
tively, associated with the location information for the bright
image data and the high color purity image data in response
to the LED driving signal LDS2 from the controller 490.
Accordingly, the driving apparatus of an LCD module may
irradiate white, yellow, cyan, and magenta colored lights
emitted from the white TEDs 4324, the yellow LEDs 4325,
the cyan LEDs 432¢, and the magenta LEDs 4324 onto the
LCD panel 406, thereby improving the color representation
ratio and the brightness of the LCD panel 406.

[0108] According to the present invention, a first type of
image data among the image data may momentarily increase
display brightness within a particular region of the LCD
panel 406, as compared to other regions of the LCD panel
406 due to the lamps 420 and the light emitted from the
white LEDs 432a. Accordingly, display quality of the LCD
module may be improved.
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[0109] FIG. 24 is a plan view of another exemplary back
light unit according to the present invention. In FIG. 24, an
LCD module may include a direct-below-type back light
unit having a plurality of lamps 520 and a plurality of LED
arrays 530 in order to improve color representation ratio and
brightness. Each of the LED arrays 530 may include a
plurality of yellow LEDs 5324 to emit yellow colored light
and a plurality of magenta LEDs 532b to emit magenta
colored light onto the LCD panel 406 (in FIG. 23).

[0110] Accordingly, the LCD module is capable of
improving color representation ratio up to a level of about
80% in comparison with the NTSC standard by increasing
color purity of a color filter. Moreover, the LCD module is
capable of improving the color representation ratio up to a
level of about 80% in comparison with the NTSC standard,
as shown in FIG. 25, by arranging the yellow LEDs 532q
and the magenta LEDs 5325 so that the yellow colored light
and the magenta colored light may be irradiated onto the
LCD panel 506 (in FIG. 26). Furthermore, it is possible to
improve the display quality of the LCD module by improv-
ing the brightness of the LCD panel 506 (in FIG. 26).

[0111] FIG. 26 is a schematic diagram of another exem-
plary driving apparatus of an LCD module according to the
present invention. In FIG. 26, a driving apparatus of an LCD
module may include an LCD panel 506, a plurality of lamps
520, a plurality of yellow LEDs 532« to emit yellow colored
light and a plurality of magenta LEDs 532b to emit magenta
colored light, a lamp driver 540 to drive the lamps 520, a
yellow LED driver 560 to drive the yellow LEDs 5324, a
magenta LED driver 580 to drive the magenta LEDs 5325,
a frame memory 596 to receive image data from an external
source to be stored by frame unit, and a controller 590 to
control the LCD panel 506, a lamp driver 540, the yellow
LED driver 560, and the magenta LED driver 580 in
accordance with a result for the image data detected from the
image data stored in the frame memory 596.

[0112] The liquid crystal panel 506 may display images by
using the light emitted from the lamps 520, the yellow LEDs
5324, and the magenta LEDs 532b. Detailed explanation the
lamps 520, the yellow LEDs 5324, and the magenta LEDs
532b may be found above with respect to features shown in
FIGS. 9 to 11B.

[0113] The controller 590 may includes a pattern analyzer
592 receiving the image data stored in the frame memory
596 by a frame unit to detect bright data from the image data,
a control signal generator 594 generating a control signal for
controlling the lamp driver 540, the yellow LED driver 560,
and the magenta LED driver 580 in accordance a result
analyzed by the pattern analyzer 592. In addition, the
controller 590 may supply the image data from the frame
memory 596 to the LCD panel 506 to control a driving
timing of the LCD panel 506. Furthermore, the controller
590 may generate a lamp driving signal LDS1 for driving the
lamps 520 to supply the signal LDS1 to the lamp driver 540,
and may generate an LED driving signal LDS2 for driving
the yellow LEDs 532z and the magenta LEDs 532b to
supply the signal LDS2 to the yellow LED driver 560 and
the magenta LED driver 580.

[0114] The pattern analyzer 592 may analyze the image
data stored in the frame memory 596 by frame unit to detect
bright image data and high color purity image data from the
image data. Then, the pattern analyzer 592 may generate a
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detection signal corresponding to information on brightness
level, color purity, and location for the detected bright image
data and the detected high color purity image data.

[0115] Inresponse to the detection signal from the pattern
analyzer 592, the control signal generator 594 may supply
the LED driving signal LDS2 to the yellow LED driver 560
and the magenta LED driver 580. The signal LDS2 may be
used to light-emit the yellow LEDs 5324 and the magenta
LEDs 532b associated with the location information for the
bright image data and the high color purity image data.

[0116] The lamp driver 540 may turn ON the lamps 520 in
response to the lamp driving signal LDS1 from the control-
ler 590. For example, the lamp driver 540 may continually
turn ON the lamps 520, or may sequentially turn ON the
lamps 520 in accordance with a driving method of a scan-
ning back light.

[0117] The yellow LED driver 560 and the magenta driver
580 may operate the yellow LEDs 532a and the magenta
LEDs 532b, respectively, associated with the location infor-
mation for the bright image data and the high color purity
image data image data in response to the LED driving signal
LDS2 from the controller 590. Accordingly, the driving
apparatus of the LCD module may irradiate yellow and
magenta colored light emitted from the yellow LEDs 5324
and the magenta LEDs 532b onto the LCD panel 506,
thereby improving the color representation ratio and the
brightness of the LCD panel 506.

[0118] According to the present invention, color represen-
tation ratio may be improved by increasing color purity of a
color filter layer. Moreover, the LCD module and the driving
apparatus according to the present invention may be capable
of improving the color representation ratio by arranging at
least one LED among the white LEDs, the yellow LEDs, the
cyan LEDs, and the magenta LEDs so that the light emitted
from the white LEDs, the yellow LEDs, the cyan LEDs, and
the magenta LEDs may be irradiated onto the LCD panel
506. Furthermore, the image data may be momentarily
brightly displayed on the LCD panel 506 having a peak
brightness by using the light from the plurality of LEDs,
thereby displaying bright images. Thus, it is possible to
improve the display quality of the LCD module.

[0119] Although the LEDs in each of the LED arrays
according to the present invention may be shown to be
aligned with each along a lengthwise direction of the lamps,
the LEDs may be offset, or have a staggered configuration.
In addition, as shown in FIG. 16, each of the colored LEDs
may be offset, or have a staggered configuration along a
direction perpendicular to the lengthwise direction of the
lamps, wherein adjacent colored LEDs may not necessarily
be of the same color. Moreover, as shown in FIG. 19, the
LED arrays may be clustered together in groups of LEDs,
wherein some of the groups of colored LEDs may alternate
along the lengthwise direction of the lamps. Furthermore, as
shown in FIG. 16, intervals between adjacent colored LEDs
may be different along the lengthwise direction of the lamps.

[0120] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display module and driving apparatus thereof
of the present invention without departing from the spirit or
scope of the invention. Thus, it is intended that the present
invention cover the modifications and variations of this
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invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A liquid crystal display module, comprising:

a liquid crystal display panel;

a plurality of lamps for irradiating a first light onto the
liquid crystal display panel; and

a back light unit including a plurality of light emitting
diode arrays, each of the light emitting diode arrays
having a plurality of light emitting diodes arranged
between the lamps to irradiate a second light onto the
liquid crystal display panel.

2. The liquid crystal display module according to claim 1,
wherein the liquid crystal display panel includes a color
filter layer, the liquid crystal display panel converts that the
first light generated from the back light unit into a plurality
of colored lights.

3. The liquid crystal display module according to claim 2,
wherein the color filter layer has colored pixel regions of
red, green, and blue.

4. The liquid crystal display module according to claim 3,
wherein each of the colored lights has a wavelength width of
less than about 30 nm.

5. The liquid crystal display module according to claim 1,
wherein each of the light emitting diode arrays include a
circuit for controlling each of the light emitting diodes.

6. The liquid crystal display module according to claim 5,
wherein each of the light emitting diodes is a white light
emitting diode.

7. The liquid crystal display module according to claim 3,
wherein the light emitting diodes include a first number of
yellow light emitting diodes and a second number of cyan
light emitting diodes.

8. The liquid crystal display module according to claim 7,
wherein each of the yellow light emitting diodes and each of
the cyan light emitting diodes are alternately arranged with
each other along a lengthwise direction of the plurality of
lamps.

9. The liquid crystal display module according to claim 5,
wherein the light emitting diodes include a first number of
yellow light emitting diodes and a second number of
magenta light emitting diodes.

10. The liquid crystal display module according to claim
9, wherein each of the yellow light emitting diodes and each
of the magenta light emitting diodes are alternately arranged
with each other.

11. The liquid crystal display module according to claim
5, wherein the light emitting diodes include a first number of
yellow light emitting diodes, a second number of cyan light
emitting diodes, and a third number of magenta light emit-
ting diodes.

12. The liquid crystal display module according to claim
11, wherein each of the yellow light emitting diodes, each of
the cyan light emitting diodes, and each of the magenta light
emitting diodes are alternately arranged with each other.

13. The liquid crystal display module according to claim
5, wherein the light emitting diodes include a first number of
yellow light emitting diodes, a second number of cyan light
emitting diodes, a third number of magenta light emitting
diodes, and a fourth number of white light emitting diodes.

14. The liquid crystal display module according to claim
13, wherein each of the yellow light emitting diodes, each of
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the cyan light emitting diodes, each of the magenta light
emitting diodes, and each of the white light emitting diodes
are alternately arranged with each other.

15. An apparatus of driving a liquid crystal display
module, comprising:

a liquid crystal display panel;

a plurality of lamps for irradiating a first light onto the
liquid crystal display panel,

a back light unit including a plurality of light emitting
diode arrays, each light emitting diode array having a
plurality of light emitting diodes arranged between the
lamps for irradiating a second light onto the liquid
crystal display panel;

a lamp driving system for driving the lamps;

a light emitting diode driving system for driving the light
emitting diodes;

a frame memory for storing image data; and

a controller having a pattern analyzer for detecting the
image data provided from the frame memory and a
control signal generator for generating a control signal
to control the lamp driver and the light emitting diode
driving system in accordance with a result analyzed by
the pattern analyzer.

16. The apparatus according to claim 15, wherein the
pattern analyzer analyzes the image data for each frame unit
stored in the frame memory to detect information including
brightness and color purity for the image data and generates
a detection signal corresponding to the information.

17. The apparatus according to claim 16, wherein the
control signal generator supplies a driving signal to the light
emitting diode driver to drive the emitting diodes in
response to the detection signal from the pattern analyzer.

18. The apparatus according to claim 15, wherein the
liquid crystal display panel includes a color filter layer for
converting the second light generated from the back light
unit into a plurality of colored lights.

19. The apparatus according to claim 18, wherein the
color filter layer has color pixel regions of red, green, and
blue.

20. The apparatus according to claim 19, wherein each of
the plurality of colored lights has a wavelength width of less
than about 30 nm.
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21. The apparatus according to claim 15, wherein each of
the light emitting diode arrays includes a circuit for con-
trolling the light emitting diodes.

22. The apparatus according to claim 21, wherein the light
emitting diodes include a plurality of white light emitting
diodes.

23. The apparatus according to claim 21, wherein the light
emitting diodes include a first number of yellow light
emitting diodes and a second number of cyan light emitting
diodes.

24. The apparatus according to claim 23, wherein each of
the yellow light emitting diodes and each of the cyan light
emitting diodes are alternately arranged with each other.

25. The apparatus according to claim 21, wherein the light
emitting diodes include a first number of yellow light
emitting diodes and a second number of magenta light
emitting diodes.

26. The apparatus according to claim 25, wherein each of
the yellow light emitting diodes and each of the magenta
light emitting diodes are alternately arranged with each
other.

27.The apparatus according to claim 21, wherein the light
emitting diodes include a first number of yellow light
emitting diodes, a second number of cyan light emitting
diodes, and a third number of magenta light emitting diodes.

28. The apparatus according to claim 27, wherein each of
the yellow light emitting diodes, each of the cyan light
emitting diodes, and each of the magenta light emitting
diodes are alternately arranged with each other.

29. The apparatus according to claim 21, wherein the light
emitting diodes include a first number of yellow light
emitting diodes, a second number of cyan light emitting
diodes, a third number of magenta light emitting diodes, and
a fourth number of white light emitting diodes.

30. The apparatus according to claim 29, wherein each of
the yellow light emitting diodes, each of the cyan light
emitting diodes, each of the magenta light emitting diodes,
and each of the white light emitting diodes are alternately
arranged with each other.



THMBW(EF)

RiES

[PRIER 1 (Z R A(F)
R (TR AGE)
HAT R E (TR AGE)

FRI& B A

RHA

H AT SOk
S\EREERE

BEX)

REETERVEBRRBETER , ATHE-AXRHIRKERERL
HNZMT , AREBBESNERAZREFFINERLET , BPRAZRE
BHER  SARKXTREREET 2H , LEE-ARHFIRBER

Lo

REBEERERR AR EKE

US20040264212A1 NI (»&E)B
US10/865752 RiEHR
REETRERAF

LG.PHILIPS LCD CO., LTD.

LG DISPLAY CO. , LTD.

CHUNG IN JAE
CHAE GEE SUNG

CHUNG, IN JAE
CHAE, GEE SUNG

GO02F1/133 G02F1/13357 G09G3/34 HO3H9/00 F21V7/04

patsnap

2004-12-30

2004-06-14

GO02F1/133603 G02F1/133604 G02F1/133609 G09G3/3413 G09G3/342 G09G2310/024 G09G2360/16

1020030043808 2003-06-30 KR

uS8289472

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/1f004708-5ca4-43e4-a879-af05c8faf090
https://worldwide.espacenet.com/patent/search/family/033536413/publication/US2004264212A1?q=US2004264212A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220040264212%22.PGNR.&OS=DN/20040264212&RS=DN/20040264212

