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(54) Driving device of backlight unit, liquid crystal display apparatus having the same, and control 
method thereof

(57) A liquid crystal display (LCD) apparatus in-
cludes: an LCD panel; a light source unit which emits
light to the LCD panel; a heating device which preheats
the light source unit; a temperature sensing unit which

senses temperature of the light source unit and outputs
a temperature information; and a variable voltage sup-
plying unit which changes a driving voltage to be supplied
to the heating device according to the temperature infor-
mation of the temperature sensing unit.
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Description

BACKGROUND OF INVENTION

Field of Invention

[0001] Apparatuses and methods consistent with the
present invention relate to a driving device of a backlight
unit, a liquid crystal display (LCD) having the same and
a control method thereof, and more particularly to a driv-
ing device of a backlight unit, an LCD apparatus having
the same and a control method thereof which can rapidly
stabilize brightness of a light source according to tem-
perature of a light source unit.

Description of the Related Art

[0002] An LCD apparatus comprises an LCD panel.
The LCD panel comprises a thin film transistor (TFT) sub-
strate, a color filter substrate, and a liquid crystal injected
between the TFT substrate and the color filter substrate.
Since the LCD panel does not emit light by itself, a back-
light unit may be provided at the backside of the TFT
substrate to provide light. The penetration amount of an
incident light provided by the backlight unit is adjusted
according to an alignment of the liquid crystal.
[0003] Generally, the backlight unit may be classified
into an edge-type and a direct-type. According to the
edge-type backlight unit, a light source such as a cold
cathode fluorescent lamp (CCFL) and others known in
the art is disposed at a lateral side of a light guide plate,
and a collection/diffusion sheet is disposed at an upper
side of the light guide plate. According to the direct-type
backlight unit, a plurality of light sources is disposed at
the backside of the LCD panel, and a collection/diffusion
film is disposed between the light source and the LCD
panel. However, although these types are suitable for an
LCD apparatus of a small or medium size such as a note-
book, a monitor, and others known in the art, they are
not suitable for an LCD apparatus of a large size such
as a television in terms of weight, thickness, power con-
sumption, and others known in the art.
[0004] Therefore, surface light sources have been de-
veloped as a light source which is suitable for an LCD
apparatus of a large size. Among the surface light sourc-
es, flat fluorescent lamp (FFL) is a planar application of
the CCFL theory, and has a structure that a fluorescent
layer and a light emitting gas which are sealed between
two plane glasses.
[0005] However, the FFL requires more time than the
CCFL to stabilize brightness. Thus, the FFL is designed
to preheat a lamp for a predetermined time using a heat-
ing wire before FFL is turned on so that the brightness
can be rapidly stabilized. To this end, a constant voltage
is used as a driving voltage to heat the heating wire.
[0006] However, as the constant voltage is used to
heat the heating wire, the heating wire always emits the
same calorific value in spite of variable temperature of

the lamp. Therefore, a deviation in the temperature of
the lamp occurs to influence stability of the brightness.

SUMMARY OF THE INVENTION

[0007] Accordingly, it is an aspect of the present in-
vention to provide a driving device of a backlight unit, an
LCD apparatus having the same and a control method
thereof which can rapidly stabilize brightness of a light
source according to temperature of a light source unit.
[0008] Another aspect of the present invention is to
provide a driving device of a backlight unit, an LCD ap-
paratus having the same and a control method thereof
which can adjust calorific value generated by a heating
device according to the temperature of the light source
unit to decrease deviation in the temperature of the light
source unit.
[0009] Additional aspects of the present invention will
be set forth in part in the description which follows and,
in part, will be obvious from the description, or may be
learned by practice of the present invention.
[0010] The foregoing and/or other aspects of the
present invention can be achieved by providing an LCD
apparatus comprising: an LCD panel; a light source unit
which emits light to the LCD panel; a heating device which
preheats the light source unit; a temperature sensing unit
which senses temperature of the light source unit and
outputs a temperature information; and a variable voltage
supplying unit which changes a driving voltage to be sup-
plied to the heating device according to the temperature
information of the temperature sensing unit.
[0011] According to an aspect of the invention, the tem-
perature sensing unit is a resistance device whose re-
sistance value changes according to temperature
change.
[0012] According to an aspect of the invention, the re-
sistance device is a thermistor.
[0013] According to an aspect of the invention, the
thermistor has a negative temperature coefficient (NTC).
[0014] According to an aspect of the invention, the var-
iable voltage supplying unit changes the driving voltage
supplied to the heating device by voltage change accord-
ing to change of resistance value of the resistance device.
[0015] According to an aspect of the invention, the var-
iable voltage supplying unit comprises an operational
amplifier to change the driving voltage supplied to the
heating device according to the change of the resistance
value of the resistance device.
[0016] According to an aspect of the invention, the var-
iable voltage supplying unit further comprises a Zener
diode connected to an input terminal of the operational
amplifier to receive a predetermined reference voltage.
[0017] According to an aspect of the invention, the LCD
apparatus further comprises: a switching unit which sup-
plies a predetermined input voltage to the variable volt-
age supplying unit; and a control unit which outputs a
control signal to turn off the switching unit if the temper-
ature information of the temperature sensing unit ex-
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ceeds a predetermined temperature.
[0018] According to an aspect of the invention, the
heating device is a heating wire.
[0019] According to an aspect of the invention, the light
source unit is a surface light source lamp.
[0020] According to an aspect of the invention, the LCD
apparatus further comprises a light source driving invert-
er which drives the light source unit.
[0021] The foregoing and/or other aspects of the
present invention can be achieved by providing a driving
device of backlight unit for driving a backlight unit having
a light source unit and a heating device to preheat the
light source unit, comprising: a temperature sensing unit
which senses temperature of the light source unit and
outputs temperature information; and a variable voltage
supplying unit which changes a driving voltage supplied
to the heating device according to the temperature infor-
mation of the temperature sensing unit.
[0022] According to an aspect of the invention, the tem-
perature sensing unit is a resistance device whose re-
sistance value changes according to temperature
change.
[0023] According to an aspect of the invention, the re-
sistance device is a thermistor having an NTC.
[0024] According to an aspect of the invention, the var-
iable voltage supplying unit changes the driving voltage
supplied to the heating device by voltage change accord-
ing to change of resistance value of the resistance device.
[0025] According to an aspect of the invention, the var-
iable voltage supplying unit comprises an operational
amplifier to change the driving voltage supplied to the
heating device according to the change of the resistance
value of the resistance device.
[0026] According to an aspect of the invention, the driv-
ing device of backlight unit further comprises: a switching
unit which supplies a predetermined input voltage to the
variable voltage supplying unit; and a control unit which
outputs a control signal to turn off the switching unit if the
temperature information of the temperature sensing unit
exceeds a predetermined temperature.
[0027] According to an aspect of the invention, the
heating device is a heating wire.
[0028] According to an aspect of the invention, the light
source unit is a surface light source lamp.
[0029] The foregoing and/or other aspects of the
present invention can be achieved by providing a control
method of an LCD apparatus comprising an LCD panel,
a light source unit to emit light to the LCD panel, and a
heating device to preheat the light source unit, compris-
ing: outputting a temperature information by a tempera-
ture sensing unit by sensing temperature of the light
source unit; and changing a driving voltage supplied to
the heating device according to the temperature informa-
tion of the temperature sensing unit.
[0030] According to an aspect of the invention, the tem-
perature sensing unit is a resistance device whose re-
sistance value changes according to temperature
change.

[0031] According to an aspect of the invention, chang-
ing a driving voltage comprises changing the driving volt-
age supplied to the heating device by voltage change
according to change of the resistance value of the resist-
ance device.
[0032] According to an aspect of the invention, the con-
trol method of an LCD apparatus further comprises cut-
ting off the driving voltage supplied to the heating device
if the temperature information exceeds a predetermined
temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and/or other aspects of the present
invention will become apparent and more readily appre-
ciated from the following description of the exemplary
embodiments, taken in conjunction with the accompany-
ing drawings, in which:
[0034] FIG. 1 is a block diagram illustrating a configu-
ration of a liquid crystal display apparatus according to
an exemplary embodiment of the present invention.
[0035] FIG. 2 is a circuit diagram specifically describing
a temperature sensing unit and a variable voltage sup-
plying unit according to the exemplary embodiment of
the present invention.
[0036] FIG. 3 is a flow diagram illustrating control proc-
ess of the LCD apparatus according to an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS OF THE INVENTION

[0037] Reference will now be made in detail to the ex-
emplary embodiments of the present invention, exam-
ples of which are illustrated in the accompanying draw-
ings, wherein like reference numerals refer to like ele-
ments throughout. The exemplary embodiments are de-
scribed below so as to explain the present invention by
referring to the figures.
[0038] As shown in FIG. 1, an LCD apparatus 100 ac-
cording to an exemplary embodiment of the present in-
vention comprises a power supply unit 110, a backlight
unit 120, a heating device driving unit 130, a control unit
140, and a key input unit 150.
[0039] The power supply unit 110 generates a prede-
termined DC voltage or AC voltage required for configu-
ration of the control unit 140 and the backlight unit 120
from a battery voltage or an input AC voltage. The gen-
erated predetermined voltage is supplied to a light source
unit 122 of the backlight unit 120, the heating device driv-
ing unit 130, and the control unit 140. Especially, the light
source unit 122 which emits light requires a large amount
of electric power. Therefore, to drive the light source unit
122, the power supply unit 110 comprises a light source
driving inverter 112.
[0040] The backlight unit 120 is installed to emit light
to an LCD panel (not shown), and comprises the light
source unit 122 and a heating device 124.
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[0041] The light source unit 122 is a light source to
supply light to the LCD panel, and is preferably but not
necessarily a surface light source which comprises FFL.
However, the light source unit 122 may also be a related
art light source such as CCFL, or other related art lamp.
[0042] The heating device 124 is for preheating the
light source unit 122, and is preferably but not necessarily
a heating wire.
[0043] The heating device driving unit 130 is for con-
trolling a calorific value of the heating device 124, and
comprises a temperature sensing unit 132, a variable
voltage supplying unit 134, and a switching unit 136.
[0044] The temperature sensing unit 132 senses tem-
perature of the light source unit 122 or ambient temper-
ature of the light source unit 122. As the temperature to
be sensed by the temperature sensing unit 132 is related
to the light source unit 122, the sensed temperature is
hereinafter called the temperature of the light source unit
122. The temperature information sensed by the temper-
ature sensing unit 132 is supplied to the variable voltage
supplying unit 134 and the control unit 140.
[0045] The variable voltage supplying unit 134 adjusts
a driving voltage to be supplied to the heating device 124
according to the temperature information sensed by the
temperature sensing unit 132. Therefore, the calorific val-
ue of the heating device 124 varies according to the sup-
plied driving voltage.
[0046] If the temperature information sensed by the
temperature sensing unit 132 exceeds a predetermined
temperature or if a predetermined operating time for pre-
heating elapses, the switching unit 136 cuts off the volt-
age supplied to the variable voltage supplying unit 34.
Especially, if the temperature information sensed by the
temperature sensing unit 132 exceeds a predetermined
temperature, the switching unit 136 is turned off by a
control signal which is output by the control unit 140.
Therefore, the brightness is prevented from being further
unstable due to heating of the light source unit 122.
[0047] The control unit 140 calculates the temperature
of the light source unit 122 using the temperature infor-
mation input by the temperature sensing unit 132. Then,
if the temperature of the light source unit 122 exceeds a
predetermined temperature or if the preheating time of
the heating device 124 elapses beyond a predetermined
time, the control unit 140 outputs a control signal to turn
off the switching unit 136. The switching unit 136 cuts off
the voltage supplied to the variable voltage supplying unit
134 by the control signal. Also, the control unit 140 sends
a control signal to the light source driving inverter 112 to
control intensity of the light to be emitted by the light
source unit 122.
[0048] The key input unit 150 receives a command by
a user’s key operation and supplies the command to the
control unit 140. The key input unit 150 may comprise a
number of keys attached to the LCD apparatus 100. Also,
the key input unit 150 may be provided to receive com-
mand input by a remote control or others known in the art.
[0049] Hereinafter, operation of the LCD apparatus

having the configuration shown in FIG. 1 as the exem-
plary embodiment of the present invention is described.
[0050] If the user pushes a power button of the key
input unit 150 to operate the LCD apparatus 100, the
control unit 140 senses turn-on status of the power button
and controls the power supply unit 110 to operate so that
the voltage to be supplied to the light source unit 122 and
the variable voltage supplying unit 134 can be generated
and output.
[0051] Also, the control unit 140 controls the switch of
the switching unit 136 to be turned on. Therefore, a pre-
determined voltage output by the power supply unit 110
is supplied to the variable voltage supplying unit 134.
[0052] The temperature sensing unit 132 senses the
temperature of the light source unit 122 and supplies the
temperature information to the control unit 140. If the tem-
perature information sensed by the temperature sensing
unit 132 exceeds a predetermined temperature, the con-
trol unit 140 outputs the control signal to turn off the
switching unit 136. Therefore, the brightness can be rap-
idly stabilized compared to a case of continuously heating
the heating device 124 for a predetermined time by con-
stant voltage.
[0053] Also, the temperature information sensed by
the temperature sensing unit 132 is supplied to the var-
iable voltage supplying unit 134. According to the tem-
perature information, the variable voltage supplying unit
134 outputs an adjusted driving voltage to be supplied
to the heating device 124. That is, if the temperature
sensed by the temperature sensing unit 132 is high, the
variable voltage supplying unit 134 outputs the driving
voltage to be supplied to the heating device 124 with the
driving voltage decreased compared to the sensed tem-
perature being low.
[0054] As the calorific value, which is generated by the
driving voltage supplied to the heating device 124, is pro-
portional to the electric power P, it is calculated by equa-
tion (1). 

[0055] Here, V is the driving voltage supplied to the
heating device 124, and R is a resistance of the heating
device 124. Accordingly, if the temperature is low, a high
driving voltage is supplied to the heating device 124, so
that the calorific value is increased. However, if the tem-
perature becomes higher, a low driving voltage is sup-
plied to the heating device 124, so that the calorific value
is relatively decreased compared to the temperature be-
ing low.
[0056] In FIG. 1, the temperature information sensed
by the temperature sensing unit 132 is shown to be di-
rectly supplied to the variable voltage supplying unit 134.
However, the variable voltage supplying unit 134 may be
controlled to change the driving voltage supplied to the
heating device 124 using the temperature information
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supplied to the control unit 140. That is, the control unit
140 may output the control signal or control voltage which
corresponds to the temperature information, and the var-
iable voltage supplying unit 134 may change and output
the driving voltage to be supplied to the heating device
124 according to the control signal or control voltage.
[0057] FIG. 2 is a circuit diagram specifically describing
the temperature sensing unit 132 and the variable voltage
supplying unit 134 shown in FIG. 1 according to the ex-
emplary embodiment of the present invention.
[0058] As shown in FIG. 2, the temperature sensing
unit 132 comprises a thermistor T 212 and a resistor R2
214. The thermistor T 212 is a resistance device whose
resistance value changes according to its temperature,
and is preferably but not necessarily a thermistor having
an NTC.
[0059] As shown in FIG. 2, the variable voltage sup-
plying unit 134 comprises a Zener diode Z 222 and an
operational amplifier 224. The Zener diode Z 222 is con-
nected to (+) input terminal of the operational amplifier
224 to supply a predetermined reference voltage to the
operational amplifier 224. Since the operational amplifier
224 basically has an infinite voltage gain, a voltage input
to (+) input terminal thereof becomes the same as a volt-
age input to (-) input terminal thereof. Also, since its input
impedance is infinite, current in the input terminal be-
comes 0.
[0060] Hereinafter, operations of the temperature
sensing unit 132 and the variable voltage supplying unit
134 are explained.
[0061] Input voltage input through the switching unit
136 is supplied to the thermistor T 212 and the resistor
R2 214 through the resistor R1 202. Nodes of the ther-
mistor T 212 and the resistor R2 214 are connected to
the (-) input terminal of the operational amplifier 224. On
the other hand, the Zener diode Z 222 is connected to
the (+) input terminal of the operational amplifier 224.
Therefore, as the Zener diode Z 222 supplies the prede-
termined reference voltage to the (+) input terminal of the
operational amplifier 224, the voltage of the (-) input ter-
minal of the operational amplifier 224 becomes the same
as a nominal voltage of the Zener diode Z 222.
[0062] For example, if the nominal voltage of the Zener
diode Z 222 is 2.5V, the voltage of the (-) input terminal
of the operational amplifier 224 also becomes 2.5V. Also,
the input impedance of the operational amplifier 224 is
infinite, the current flowing into the operational amplifier
224 becomes 0. Therefore, current i flowing in the resistor
R2 214 always becomes a constant-current.
[0063] The constant-current flowing in the resistor R2
214 equally flows in the thermistor T 212. Therefore, if
the resistance value of the thermistor T 212 changes ac-
cording to temperature change, the driving voltage sup-
plied to the heating device 124 changes. That is, if the
temperature of the light source unit 122 rises, the resist-
ance value of the thermistor T 212 decreases. Also, a
voltage between both ends of the thermistor T 212, which
is calculated by multiplying the resistance of the thermis-

tor T 212 by the current flowing in the resistor R2 214,
decreases, resulting in decrease of the driving voltage
supplied to the heating device 124.
[0064] FIG. 3 is a flow diagram to explain control proc-
ess of the LCD apparatus according to an exemplary
embodiment of the present invention.
[0065] If the user turns on the power button of the key
input unit 150 to operate the LCD apparatus 100, the
control unit 140 turns on the power supply unit 110 to
generate and output the voltage to be supplied to the
light source unit 122 and the variable voltage supplying
unit 134.
[0066] The temperature sensing unit 132 senses the
temperature of the light source unit 122 to output the
temperature information to the control unit 140 and the
variable voltage supplying unit 134 at S304. If the tem-
perature information sensed by the temperature sensing
unit 132 exceeds a predetermined temperature at S306,
the control unit 140 outputs the control signal to turn off
the switching unit 136. As the switching unit 136 is turned
off by the control signal, the driving voltage supplied to
the heating device 124 is cut off at S312.
[0067] The variable voltage supplying unit 134 chang-
es and outputs the driving voltage supplied to the heating
device 124 according to the temperature information at
S308. That is, if the temperature sensed by the temper-
ature sensing unit 132 is high, the variable voltage sup-
plying unit 134 outputs the driving voltage to be supplied
to the heating device 124 with the driving voltage de-
creased compared to the sensed temperature being low.
[0068] If the preheating time for supplying the driving
voltage to the heating device 124 exceeds a predeter-
mined preheating time at S310, the control unit 140 out-
puts the control signal to turn off the switching unit 136,
and the switching unit 136 is turned off by the control
signal. Therefore, the driving voltage supplied to the heat-
ing device 124 is cut off at S312.
[0069] As described above, according to the present
invention, the brightness of the lamp can be rapidly sta-
bilized according to the temperature of the light source
unit.
[0070] Also, according to the present invention, the de-
viation in the temperature of the lamp can be decreased
by changing the calorific value generated by the heating
device 124 according to the temperature of the light
source unit 122.
[0071] Also, according to the present invention, if the
temperature of the light source unit 122 exceeds a pre-
determined temperature, the voltage is cut off to save
electric power and prevent overheating.
[0072] Although a few exemplary embodiments of the
present invention have been shown and described, it will
be appreciated by those skilled in the art that changes
may be made in these exemplary embodiments without
departing from the principles and spirit of the invention,
the scope of which is defined in the appended claims and
their equivalents.
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Claims

1. A liquid crystal display (LCD) apparatus, the appa-
ratus comprising:

an LCD panel;
a light source unit which emits light to the LCD
panel;
a heating device which preheats the light source
unit;
a temperature sensing unit which senses tem-
perature of the light source unit and outputs a
temperature information; and
a variable voltage supplying unit which changes
a driving voltage to be supplied to the heating
device according to the temperature information
output from the temperature sensing unit.

2. The LCD apparatus according to claim 1, wherein
the temperature sensing unit comprises a resistance
device whose resistance changes according to tem-
perature change of the resistance device.

3. The LCD apparatus according to claim 2, wherein
the resistance device is a thermistor.

4. The LCD apparatus according to claim 3, wherein
the thermistor has a negative temperature coeffi-
cient.

5. The LCD apparatus according to claim 2 to 4, where-
in the variable voltage supplying unit changes the
driving voltage supplied to the heating device ac-
cording to the change of the resistance value of the
resistance device.

6. The LCD apparatus according to claim 5, wherein
the variable voltage supplying unit comprises an op-
erational amplifier to change the driving voltage sup-
plied to the heating device according to the change
of the resistance value of the resistance device.

7. The LCD apparatus according to claim 6, wherein
the variable voltage supplying unit further comprises
a Zener diode connected to an input terminal of the
operational amplifier to receive a reference voltage.

8. The LCD apparatus according to claim 1 further com-
prising:

a switching unit which supplies an input voltage
to the variable voltage supplying unit; and
a control unit which outputs a control signal to
turn off the switching unit if the temperature in-
formation output from the temperature sensing
unit exceeds a predetermined temperature.

9. The LCD apparatus according to claim 1, wherein

the heating device is a heating wire.

10. The LCD apparatus according to claim 1, wherein
the light source unit is a surface light source lamp.

11. The LCD apparatus according to claim 1 further com-
prising a light source driving inverter which drives
the light source unit.

12. A driving device of backlight unit for driving a back-
light unit having a light source unit and a heating
device to preheat the light source unit, the device
comprising:

a temperature sensing unit which senses tem-
perature of the light source unit and outputs tem-
perature information; and
a variable voltage supplying unit which changes
a driving voltage supplied to the heating device
according to the temperature information output
from the temperature sensing unit.

13. The driving device of backlight unit according to
claim 12, wherein the temperature sensing unit com-
prises a resistance device whose resistance chang-
es according to temperature change of the resist-
ance device.

14. The driving device of backlight unit according to
claim 13, wherein the resistance device is a thermis-
tor having a negative temperature coefficient.

15. The driving device of backlight unit according to
claim 13 or 14, wherein the variable voltage supply-
ing unit changes the driving voltage supplied to the
heating device according to the change of the resist-
ance value of the resistance device.

16. The driving device of backlight unit according to
claim 15, wherein the variable voltage supplying unit
comprises an operational amplifier to change the
driving voltage supplied to the heating device ac-
cording to the change of the resistance value of the
resistance device.

17. The driving device of backlight unit according to
claim 12 further comprising:

a switching unit which supplies an input voltage
to the variable voltage supplying unit; and
a control unit which outputs a control signal to
turn off the switching unit if the temperature in-
formation output from the temperature sensing
unit exceeds a temperature.

18. The driving device of backlight unit according to
claim 12, wherein the heating device is a heating
wire.

9 10 
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19. The driving device of backlight unit according to
claim 12, wherein the light source unit is a surface
light source lamp.

20. A control method of liquid crystal display (LCD) ap-
paratus comprising an LCD panel, a light source unit
to emit light to the LCD panel, and a heating device
to preheat the light source unit, the method compris-
ing:

outputting a temperature information by a tem-
perature sensing unit by sensing temperature of
the light source unit; and
changing a driving voltage supplied to the heat-
ing device according to the temperature infor-
mation output from the temperature sensing
unit.

21. The control method of LCD apparatus according to
claim 20, wherein the temperature sensing unit com-
prises a resistance device of which resistance value
changes according to temperature change of the re-
sistance device.

22. The control method of LCD apparatus according to
claim 21, wherein changing a driving voltage com-
prises changing the driving voltage supplied to the
heating device by voltage change according to the
change of the resistance value of the resistance de-
vice.

23. The control method of LCD apparatus according to
claim 20 further comprising cutting off the driving
voltage supplied to the heating device if the temper-
ature information exceeds a predetermined temper-
ature.
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