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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF DRIVING THE SAME

[0001] This application claims the benefit of Korean
Patent Application No. 2006-0060854, filed on Jun. 30,
2006, which is hereby incorporated by reference in its
entirety.

TECHNICAL FIELD

[0002] The present application relates to a liquid crystal
display (LCD) device and a method of driving a liquid
crystal display device, and more particularly, to a liquid
crystal display device including a backlight unit automati-
cally adjusted according to an ambient brightness and a
method of driving the same.

BACKGROUND

[0003] Display devices have become thinner and bigger as
an industrial utilization increases. Among the various types
of flat panel display (FPD) devices, liquid crystal display
(LCD) devices and plasma display panel (PDP) devices are
widely used.

[0004] A PDP device is an emissive type display device
where light is emitted from fluorescent materials in a side-
wall between two substrates in response to an applied
voltage. An LCD device is a non-emissive type display
device where images are displayed by adjusting light from
a backlight unit with a liquid crystal layer as a light
modulator. Since grey levels are displayed by a digital
voltage in a PDP device, the PDP device has a disadvantage
in displaying natural images. On the contrary, since an
analog voltage is applied to both sides of a liquid crystal
layer in an LCD device, the LCD device displays a natural
image as compared with a PDP device.

[0005] Among LCD devices, an active matrix liquid crys-
tal display (AMLCD) device is widely used. In an AMLCD
device, a thin film transistor (TFT) is connected to a pixel
and adjusts a voltage level of the pixel as a switching
element to change light transmittance of the pixel and
display images.

[0006] In FIG. 1, a liquid crystal display (LCD) device
includes a liquid crystal panel 1, a gate driver 4, a data driver
6, a timing controller 7, a backlight unit 8, and a source
voltage generator 9. A plurality of thin film transistors
(TFTs) are disposed in matrix on the liquid crystal panel 1.
The gate driver 4 controls input of a data signal into the
liquid crystal panel 1, and the data driver 6 outputs the data
signal to the liquid crystal panel 1. The timing controller 7
controls a timing of the gate driver 4 and the data driver 6.
The backlight unit 8 is disposed underneath, and supplies
light to, the liquid crystal panel 1. The backlight unit 8
includes a backlight lamp 8a emitting the light, and a
backlight driver 856 to control the backlight lamp 8a. The
source voltage generator 9 supplies source voltages to the
gate driver 4, the data driver 6, the timing controller 7 and
the backlight unit 8. The source voltage generator 9 is
formed on a printed circuit board (PCB). Although not
shown in FIG. 1, the backlight lamp 8a includes one of at
least one fluorescent lamp or a plurality of light emitting
diodes (LEDs).

[0007] Each TFT uses hydrogenated amorphous silicon
(a-Si:H) for a semiconductor layer. The hydrogenated amor-
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phous silicon yields higher productivity while being easily
fabricated on a large sized substrate. In addition, since the
hydrogenated amorphous silicon is deposited at a tempera-
ture less than about 350° C., a low-cost glass substrate can
be used. The hydrogenated amorphous silicon is used mainly
in a TFT, which is referred to as an amorphous silicon thin
film transistor (a-Si TFT). However, since the hydrogenated
amorphous silicon has a disordered atomic arrangement,
weak silicon-silicon (Si—Si) bonds and dangling bonds
exist in the hydrogenated amorphous silicon. These types of
bonds become metastable when light or an electric field is
applied to the hydrogenated amorphous silicon. As a result,
this metastability makes the TFT unstable. Specifically, the
electrical characteristics of the hydrogenated amorphous
silicon are degraded due to light irradiation. Furthermore, a
TFT using the hydrogenated amorphous silicon is difficult to
be implemented in a driving circuit due to degraded elec-
trical characteristics such as a low field-effect mobility
between about 0.1 cm?/Vsec to about 1.0 cm*/Vsec, and
poor reliability.

[0008] The substrate including the a-Si TFT is connected
to a printed circuit board (PCB) using a tape carrier package
(TCP) that has a driving integrated circuit (IC). The driving
IC and its packaging increase production cost of the LCD
device. As the resolution of a liquid crystal panel for an LCD
device increases, a pad pitch between gate pads or between
data pads of the substrate including the a-Si TFT becomes
smaller. Thus, bonding of the TCP and the substrate includ-
ing the a-Si TFT becomes harder.

[0009] To solve these problems, a polycrystalline silicon
thin film transistor (p-Si TFT) has been suggested. Due to
the higher field effect mobility of a p-Si TFT as compared to
an a-Si TFT, a driving circuit can be integrated on a substrate
including the p-Si TFT such that a driving element and a
switching element are simultaneously formed. Accordingly,
the TCP is eliminated and the production cost is reduced.
Moreover, a driving system may be integrated in the liquid
crystal panel. An LCD device where a driving system is
integrated in a liquid crystal panel may be referred to a
system-on-panel (SOP) type LCD device.

[0010] FIG. 2 is a block diagram showing a liquid crystal
display device using a polycrystalline silicon thin film
transistor. In FIG. 2, a liquid crystal display (LCD) device
includes a liquid crystal panel 10. The liquid crystal panel 10
includes two attached substrates (not shown). A display area
12 for displaying images, and a non-display area 13 for
driving the display area 12 are defined in the liquid crystal
panel 10. A gate line “GL” and a data line “DL” crossing
each other are formed in the display area 12. In addition, a
thin film transistor (TFT) “T” is connected to the gate line
“GL” and the data line “DL.” A gate driver 14 and a data
driver 16 are formed in the non-display area 14. The gate
driver 14 and the data driver 16 receive a gate signal and a
data signal from an exterior system (not shown) and control
the TFT “T” in the display area 12 through the gate line
“GL” and the data line “DL,” thereby changing light trans-
mittance of a liquid crystal layer between the attached two
substrates. Although not shown in FIG. 2, a timing controller
and a source voltage generator are formed on a printed
circuit board (PCB) and connected to the liquid crystal panel
10. The backlight unit is disposed under the liquid crystal
panel 10.

[0011] Since a backlight unit of an LCD device emits light
of constant intensity, the display quality of the LCD device
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may deteriorate depending on the ambient brightness. When
the backlight unit emits light of relatively low intensity,
images displayed in the LCD device are poorly recognized
under high ambient brightness. When the backlight unit
emits light of relatively high intensity, power is wasted
under low ambient brightness because emitted light of
relatively low intensity is sufficient to display recognizable
images.

SUMMARY

[0012] A liquid crystal display device including a back-
light unit automatically adjusted according to an ambient
brightness and a method of driving the liquid crystal display
device is described.

[0013] A liquid crystal display device includes: a liquid
crystal panel; a backlight unit supplying light to the liquid
crystal panel; a photo sensor detecting an ambient luminance
surrounding the liquid crystal panel and generating a sense
signal proportional thereto; and a signal processor adjusting
a brightness of the backlight unit according to a value of the
sense signal.

[0014] In another aspect, a method of driving a liquid
crystal display device includes: detecting an ambient lumi-
nance surrounding a liquid crystal panel and generating a
sense signal related thereto; converting the sense signal into
a digital type sense signal; generating a hysteresis signal
using the digital type sense signal; generating a converted
sense signal using the hysteresis signal; and adjusting a
brightness of a light supplied to the liquid crystal panel
according to the converted sense signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] 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.

[0016] FIG. 1 is a block diagram showing a liquid crystal
display device according to the related art;

[0017] FIG. 2 is a block diagram showing a liquid crystal
display device using a polycrystalline silicon thin film
transistor according to the related art;

[0018] FIG. 3 is a schematic block diagram showing a
liquid crystal display device according to an embodiment;
[0019] FIG. 4A is a schematic block diagram showing a
signal processor of a liquid crystal display device according
to a first embodiment.

[0020] FIG. 4B is a schematic block diagram showing a
signal processor of a liquid crystal display device according
to a second embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0021] Reference will now be made in detail to embodi-
ments which are illustrated in the accompanying drawings.
Wherever possible, similar reference numbers will be used
to refer to the same or similar parts.

[0022] In FIG. 3, a liquid crystal display (LCD) device
includes a liquid crystal panel 100 and a backlight unit 180.
The liquid crystal panel 100 includes first and second
substrates (not shown) and a liquid crystal layer between the
first and second substrates. A display area 120 and a non-
display area 130 at a periphery of the display area 120 are
defined in the liquid crystal panel 100. A gate line “GL” and
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a data line “DL” crossing each other are formed in the
display area 102 on the first substrate, and a thin film
transistor (TFT) “T” is connected to the gate line “GL” and
the data line “DL.” In addition, a gate driver 140, a data
driver 160, a photo sensor 150 and a signal processor 170 are
formed in the non-display area 103 on the first substrate. The
gate driver 140 controls input of a data signal into the TFT
“T” using a gate signal from an external system, and the data
driver 160 outputs the data signal to the TFT “T.”

[0023] The photo sensor 150 may be disposed at one of the
display area 120, the non-display area 130, or a boarder
portion of the display area 120 and the non-display area 130.
The photo sensor 150 detects an ambient brightness and
generates a sense signal corresponding to the ambient
brightness. For example, the photo sensor 150 may include
one of a photo diode and a photo transistor where a portion
sensing light may be formed of amorphous silicon and the
other portion may be formed of polycrystalline silicon. The
signal processor 170 connected to the photo sensor 150
converts the sense signal into a control signal. In addition,
the signal processor 170 is connected to the backlight driver
1805 of the backlight unit 180. In the LCD device according
to an embodiment, the photo sensor 150 and the signal
processor 170 may be formed through the same fabrication
process as the TFT “T.” Further, the signal processor 170
and the liquid crystal panel may include TFTs of polycrys-
talline silicon.

[0024] The backlight unit 180 including a backlight lamp
180a and a backlight driver 18054 is disposed under and
supplies light to the liquid crystal panel 100. The backlight
lamp 180a emits the light and the backlight driver 1805
controls the backlight lamp 180a. The backlight lamp 180a
may include one of at least one fluorescent lamp or a
plurality of light emitting diodes (LEDs). Although not
shown in FIG. 3, the LCD device further includes a timing
controller controlling a timing of the gate driver 140 and the
data driver 160 and a source voltage generator supplying
source voltages to the timing controller, the gate driver 140,
the data driver and the backlight unit 180. The timing
controller and the source voltage generator may be formed
on a printed circuit board (PCB) including the external
system.

[0025] The liquid crystal panel 100 displays images by
changing light transmittance of the liquid crystal layer due
to a switching operation of the TFT “T.” The gate driver 140
receives a gate control signal from the timing controller (not
shown) and generates a gate signal. The gate signal is
sequentially transmitted to the TFT through the gate line
“GL.” The data driver 160 receives a data control signal and
an image signal of a digital type, and may convert the image
signal of a digital type into a data signal of an analog type.
The data signal is transmitted to the TFT through the data
line “DL.”

[0026] The photo sensor 150 detects brightness and lumi-
nance of environment, i.e., an ambient brightness, and
generates a current analog-type sense signal corresponding
to the brightness and the luminance of environment. The
current analog-type sense signal is transmitted to the signal
processor 170. The signal processor 170 converts the current
analog-type sense signal into a voltage digital-type sense
signal. In addition, the signal processor 170 outputs a control
signal corresponding to the voltage digital-type sense signal,
and the control signal is transmitted to the backlight driver
1805 of the backlight unit 180.
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[0027] The backlight driver 1805 adjusts a luminance of
the backlight lamp 180a according to the control signal, and
the backlight lamp 180a emits light to the liquid crystal
panel 100. As a result, the TFT “T” is turned on/off accord-
ing to the gate signal from the gate driver 140 and the data
signal from the data driver 160, and the light transmittance
of the liquid crystal layer is changed according to the data
signal, so that the liquid crystal panel 100 displays images.
When the ambient brightness is higher than a reference
brightness, the backlight driver 1805 supplies a high-level
voltage to the backlight lamp 1804 and the backlight lamp
180a emits light of a high-level luminance. Accordingly,
deterioration of the LCD device in brightness and contrast
ratio due to the high level ambient brightness is prevented.
In addition, when the ambient brightness is lower than the
reference brightness, the backlight driver 1805 supplies a
low-level voltage to the backlight lamp 180a and the back-
light lamp 180a emits light of a low-level luminance.
Accordingly, unnecessary power consumption under a cir-
cumstance of the low level ambient brightness is prevented.
[0028] FIGS. 4A and 4B are schematic block diagrams
showing signal processors of liquid crystal display devices
according to first and second embodiments of the present
invention, respectively. The figures and description of the
electronics block diagrams are made as functional circuit
elements, however the same result may be obtained using a
microprocessor executing a program of stored instructions
and having interfaces such as analog-to-digital and digital to
analog converters. A combination of the two types of elec-
tronics may be used.

[0029] InFIG.4A, asignal processor 170 receives a signal
from a photo sensor 150 and transmits a control signal to the
backlight unit 180. The signal processor 170 includes an I-V
(current to voltage) converter 171, an A/D converter (analog
to digital) 172, a latch part 173, an OR gate 174, a multi-
plexer (MUX) 175 and a reference voltage part 176. The I-V
converter 171 converts a current-type signal into a voltage-
type signal, and the A/D converter 172 converts an analog-
type signal into a digital-type signal. The latch part 173
temporarily stores a signal and the OR gate 174 performs a
logic sum of the output signal of the A/D converter 172 and
the stored signal in the latch part 173. The multiplexer 175
selects a reference voltage according to a result of the OR
gate 174 and the reference voltage part 176 supplies the
reference voltage to the A/D converter 172.

[0030] The photo sensor 150 detects an ambient brightness
and generates a current analog-type sense signal correspond-
ing to the ambient brightness. The current analog-type sense
signal is transmitted to the I-V converter 171 of the signal
processor 170. The I-V converter 171 converts the current
analog-type sense signal into a voltage analog-type sense
signal and the voltage analog-type sense signal is transmit-
ted to the A/D converter 172. The A/D converter 172
converts the voltage analog-type sense signal into a voltage
digital-type using a reference voltage from the reference
voltage part 176. The voltage digital-type sense signal is
transmitted to the latch part 173. The latch part 173 tempo-
rarily stores the voltage digital-type sense signal and outputs
the stored voltage digital-type sense signal as a control
signal to the backlight unit 180 at a predetermined timing.
The latch part 173 may include one of a flip-flop or a
memory device.

[0031] The OR gate 174 logically sums the voltage digital-
type sense signal outputted from the A/D converter 172 and
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the voltage digital-type sense signal stored in the latch part
173. Accordingly, when at least one of the voltage digital-
type sense signal of the output from the A/D converter 172
and the voltage digital-type sense signal of a previous time
stored in the latch part 173 has a high level, the OR gate 174
has a high level output. In addition, when both the digital
voltage type sense signal output from the A/D converter 172
and the digital voltage-type sense signal previously stored in
the latch part 173 have a low level, the OR gate 174 has a
low-level output.

[0032] The multiplexer 175 selects one of a high level
reference voltage or a low level reference voltage according
to the output of the OR gate 174. For example, the multi-
plexer 175 may select a low-level reference voltage when
the OR gate 174 has the high-level output and may select a
high-level reference voltage when the OR gate 174 has the
low-level output. The reference voltage part 176 supplies
one of the high or the low level reference voltages to the A/D
converter 172 according to the selection result of the mul-
tiplexer 175.

[0033] As a consequence, the signal processor 170 sup-
plies a control signal to the backlight unit 180 using a
reference voltage according to one of an upper hysteresis
voltage or a lower hysteresis voltage. The hysteresis voltage
means that a voltage supplied to the backlight unit is
determined by the luminance variation instead of an absolute
luminance. Accordingly, when the reference voltage accord-
ing to the upper hysteresis voltage is used in the signal
processor 170, a voltage supplied to the backlight lamp 180a
has a relatively great difference from a previous value. In
addition, when the reference voltage according to the lower
hysteresis voltage is used in the signal processor 170, a
voltage supplied to the backlight lamp 180« has a relatively
small difference from a previous value.

[0034] The backlight unit 180 supplies light emitted from
the backlight lamp 180a to the liquid crystal panel 100 and
the backlight driver 18054 controls the luminance of the
backlight lamp 180a according to the control signal from the
signal processor 170. Initially, the backlight driver 1805
drives the backlight lamp 180a with a set voltage. Subse-
quently, the backlight driver 1805 drives the backlight lamp
1804 with a driving voltage according to the control signal
from the latch part 173 of the signal processor 170. Further,
a buffer unit (not shown) may be connected between the
latch part 173 of the signal processor 170 and the backlight
unit 180.

[0035] Therefore, when the ambient brightness is higher
than a reference brightness, the backlight driver 1805 sup-
plies a high-level voltage to the backlight lamp 180« and the
backlight lamp 180a emits light of a high-level luminance.
Accordingly, deterioration of the LCD device in brightness
and contrast ratio due to the high-level ambient brightness is
prevented. In addition, when the ambient brightness is lower
than the reference brightness, the backlight driver 1805
supplies-a low-level voltage to the backlight lamp 180a and
the backlight lamp 180a emits light of a low level lumi-
nance. Accordingly, unnecessary power consumption under
a circumstance of the low-level ambient brightness is pre-
vented.

[0036] InFIG. 4B, a signal processor 270 receives a signal
from a photo sensor 250 and transmits a control signal to the
backlight unit 280. The signal processor 270 includes an I-V
(current-to-voltage) converter 271, an A/D converter (ana-
log-to-digital) 272, a first latch part 273, a second latch part
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277, a third latch part 279, an EX-NOR gate 278, an OR gate
274, a multiplexer (MUX) 275 and a reference voltage part
276. The 1I-V converter 271 converts a current-type signal
into a voltage-type signal, and the A/D converter 272
converts an analog-type signal into a digital-type signal. The
first latch part 273 and the second latch part 277 are operated
according to a first clock “CLK1” and a second clock
“CLK2,” respectively, and are connected in parallel to the
A/D converter 272. The first and second clocks “CLK1” and
“CLK2” have equal pulse widths and different timings for a
rising edge. The first and second latch parts 273 and 277
temporarily store a signal, and the EX-NOR gate 278
performs a logic exclusive sum and an inverse of the stored
signals in the first and second latch parts 273 and 277. The
OR gate 274 performs a logic sum of the output signal of the
A/D converter 272 and the stored signal in the first latch part
273. The multiplexer 275 selects a reference voltage accord-
ing to a result of the OR gate 274, and the reference voltage
part 276 supplies the reference voltage to the A/D converter
272.

[0037] The photo sensor 250 detects an ambient brightness
and generates a current analog-type sense signal correspond-
ing to the ambient brightness. The current analog-type sense
signal is transmitted to the I-V converter 271 of the signal
processor 270. The I-V converter 271 converts the current
analog-type sense signal into a voltage analog-type sense
signal and the voltage analog-type sense signal is transmit-
ted to the A/D converter 272. The AID converter 272
converts the voltage analog-type sense signal into a voltage
digital-type sense signal using a reference voltage from the
reference voltage part 276. The voltage digital voltage-type
sense signal is transmitted to the first latch part 273. The first
latch part 273 is enabled by the first clock “CLK1” and
temporarily stores the voltage digital-type sense signal. In
addition, the first latch part 273 outputs the stored voltage
digital-type sense signal to the OR gate 274, the EX-NOR
gate 278 and the third latch part 279.

[0038] The OR gate 274 logically sums the voltage digital-
type sense signal output from the A/D converter 272 and the
voltage digital-type sense signal stored in the first latch part
273. Accordingly, when at least one of the voltage digital-
type sense signal output from the A/D converter 272 and the
voltage digital-type sense signal stored in the first latch part
273 has a high level, the OR gate 274 has a high-level
output. In addition, when both the voltage digital type sense
signal just outputted from the A/D converter 272 and the
voltage digital type sense signal stored in the first latch part
273 have a low level, the OR gate 274 has a low level output.
[0039] The multiplexer 275 selects one of a high level
reference voltage and a low level reference voltage accord-
ing to the output of the OR gate 274. For example, the
multiplexer 275 may select a low level reference voltage
when the OR gate 274 has the high level output and may
select a high level reference voltage when the OR gate 274
has the low level output. The reference voltage part 276
supplies one of the high and low level reference voltages
according to the selection result of the multiplexer 275 to the
A/D converter 272.

[0040] The second latch part 277 is enabled by the second
clock “CLK2” and temporarily stores the voltage digital-
type sense signal. In addition, the second latch part 277
outputs the stored voltage digital-type sense signal to the
EX-NOR gate 278. The EX-NOR gate 278 logically exclu-
sively sums and inverses the voltage digital type sense
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signals stored in the first and second latch parts 273 and 277.
Since the first and second latch parts 273 and 277 are
enabled at different timings due to the first and second clocks
“CLK1” and “CLK2,” the EX-NOR gate 278 logically
exclusively sums and inverses the voltage digital type sense
signals corresponding to ambient luminances at different
times. Accordingly, the EX-NOR gate 278 has a high level
output and the signal processor 270 outputs the control
signal to the backlight unit 280 only when the ambient
luminances at different timings are the same as each other.
This operation of the EX-NOR gate 278 is performed for
improving reliability in a resultant signal from the third latch
part 279. As a result, reliability of the sense signal in view
of voltage progress is obtained through the first latch part
273, the OR gate 274 and the multiplexer 275, and reliability
of the sense signal in view of time progress is obtained
through the first latch part 273, the second latch part 277 and
the EX-NOR gate 278 using the first and second clocks
“CLK1” and “CLK2.”

[0041] The third latch part 279 temporarily stores the
voltage digital type sense signal of the first latch part 273
and outputs the stored voltage digital-type sense signal as
the control signal to the backlight unit 280 at a predeter-
mined timing according to the resultant output of the EX-
NOR gate 278.

[0042] The backlight unit 280 supplies light emitted from
the backlight lamp 2804 to the liquid crystal panel 100 and
the backlight driver 2805 controls the luminance of the
backlight lamp 2804 according to the control signal from the
signal processor 270. Initially, the backlight driver 2804
drives the backlight lamp 280a with a set voltage. Subse-
quently, the backlight driver 2805 drives the backlight lamp
280a with a driving voltage according to the control signal
from the third latch part 279 of the signal processor 270.
Further, a buffer unit (not shown) may be connected between
the third latch part 273 of the signal processor 270 and the
backlight unit 280.

[0043] Consequently, in an LCD device, brightness and
contrast ratio under a bright ambient luminance are
improved and power consumption under a dark ambient
luminance is reduced by adjusting a backlight unit according
to the condition of ambient luminance. In addition, reliabil-
ity of sense signal of a photo sensor is obtained by supplying
a hysteresis voltage, and reliability of sense signal of a photo
sensor is obtained by using the additional latch parts and
clocks.

[0044] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display device and a method of driving the
same 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 invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. A liquid crystal display device, comprising:

a liquid crystal panel;

a backlight unit supplying light to the liquid crystal panel;

a photo sensor detecting a ambient brightness of sur-
rounding the liquid crystal panel; and

a signal processor configured to adjust a luminance of the
light supplied by the backlight unit.

2. The device according to claim 1, wherein the photo

sensor and the signal processor are formed in the liquid



US 2008/0001910 A1

crystal panel, and the signal processor and the liquid crystal
panel include a polycrystalline silicon.

3. The device according to claim 2, wherein the liquid
crystal panel includes a first substrate, a second substrate and
a liquid crystal layer between the first and second substrates,
and the photo sensor and the signal processor are formed on
the first substrate.

4. The device according to claim 3, wherein the photo
sensor includes one of a photo diode or a photo transistor,
and wherein a portion of the photo sensor includes amor-
phous silicon and the other portion of the photo sensor
includes polycrystalline silicon.

5. The device according to claim 1, wherein the signal
processor comprises:

a current to voltage converter converting an current
analog-type sense signal output from the photo sensor
into a voltage analog-type sense signal;

an analog-to-digital (AID) converter converting the volt-
age analog-type sense signal into a voltage digital-type
sense signal;

a latch part temporarily storing the voltage digital-type
sense signal and outputting the voltage digital-type
sense signal to the backlight unit;

an OR gate logically summing the voltage digital-type
sense signal from the analog-to-digital (A/D) converter
and the voltage digital-type sense signal stored in the
latch part;

a multiplexer selecting a reference voltage according to a
result of the OR gate; and

a reference voltage part supplying a hysteresis voltage to
the A/D converter according to the reference voltage.

6. The device according to claim 1, wherein the signal
processor comprises:

a current-to-voltage (I-V) converter converting a current
analog-type sense signal output from the photo sensor
into a voltage analog-type sense signal;

a analog-to-digital (A/D) converter converting the voltage
analog-type sense signal into a voltage digital-type
sense signal;

a first latch part temporarily storing the voltage digital-
type sense signal and enabled by a first clock;

a second latch part temporarily storing the voltage digital-
type sense signal and enabled by a second clock;

an OR gate logically summing the voltage digital-type
sense signal from the A/D converter and the voltage
digital-type sense signal stored in the first latch part;

a multiplexer selecting a reference voltage according to a
result of the OR gate;

a reference voltage part supplying a hysteresis voltage to
the A/D converter according to the reference voltage;

an EX-NOR gate logically summing and inverting the
voltage digital-type sense signals stored in the first and
second latch parts

a third latch part temporarily storing the voltage digital-
type sense signal stored in the first latch part and
outputting the voltage digital-type sense signal to the
backlight unit according to an output of the EX-NOR
gate.

7. The device according to claim 5, wherein the first clock

has a same pulse width as, and a different timing for a rising
edge, from the second clock.
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8. The device according to claim 1, further comprising a
buffer unit between the signal processor and the backlight
unit.

9. The device according to claim 1, wherein the backlight
unit supplies light of a first luminance when the ambient
brightness is lower than a reference brightness and supplies
light of a second luminance greater than the first luminance
when the ambient brightness is higher than the reference
brightness.

10. A method of driving a liquid crystal display device,
comprising;

detecting an ambient brightness surrounding a liquid

crystal panel and generating a current analog-type
sense signal;

converting the current analog-type sense signal into a

voltage digital-type sense signal;

generating a hysteresis voltage using the voltage digital-

type sense signal;

generating a control signal using the hysteresis voltage;

and

adjusting a luminance of a light supplied to the liquid

crystal panel according to the control sense signal.

11. The method according to claim 10, wherein convert-
ing the current analog-type sense signal into the voltage
digital-type sense signal comprises:

converting the current analog-type sense signal into a

voltage analog-type sense signal using a current-to-
voltage (I-V) converter; and

converting the voltage analog-type sense signal into the

voltage digital-type sense signal using an analog-to-
digital (A/D) converter.

12. The method according to claim 10, wherein generat-
ing the hysteresis voltage using the voltage digital-type
sense signal comprises:

storing the voltage digital-type sense signal for a clock

period;

logically summing the voltage digital-type sense signal of

the previous clock period and the voltage digital-type
sense signal of the present clock period to output one of
a high- or a low-level reference voltage;

outputting an upper hysteresis voltage when the low-level

reference voltage is output; and

outputting a lower hysteresis voltage when the high-level

reference voltage is output.

13. The method according to claim 10, further compris-
ing:

storing the voltage digital-type sense signals at first and

second clock periods; and

logically exclusively summing and inverting the voltage

digital-type sense signals of the first and second clock
periods to output a result signal,

wherein the control signal is outputted according to the

result signal.

14. The method according to claim 13, wherein the
voltage digital-type sense signals are stored at the first and
second clock periods using first and second clocks having a
same pulse width as, and a different timing for a rising edge,
from each other.
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