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7) ABSTRACT

Alamp driving apparatus of a liquid crystal display includes
a plurality of lamps arranged with a predetermined distance
between adjacent lamps; a comparator to compare output
voltages of lamps that are separated by more than the lamp
distance; and a power interceptor to cut off the power supply
of a lamp where mis-discharge is generated, in accordance
with a comparison result of the comparator. A lamp driving
method of a liquid crystal display which includes: compar-
ing a designated reference voltage with lamp output volt-
ages, and intercepting the power supply of the lamp of which
the output voltage is different from the reference voltage to
stop mis-discharge between lamps.
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APPARATUS AND METHOD FOR DRIVING LAMP
OF LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Patent Application No. P2003-91801 filed on Dec. 16, 2003,
which is hereby incorporated by reference.

FIELD

[0002] The present application relates to a liquid crystal
display device, and more particularly to an apparatus and
method of driving a lamp of a liquid crystal display device.

BACKGROUND

[0003] The range of applications of liquid crystal displays
(hereinafter, referred to as “LCD”) is gradually broadening
due to characteristics such as light weight, thinness and low
power consumption. The LCD is used in office automation
equipment, audio/video devices and similar applications.
The LCD displays a desired picture on a screen by control-
ling the amount of transmitted light in accordance with a
video signal applied to a plurality of control switches which
are arranged in a matrix configuration.

[0004] The LCD needs a light source like a backlight
because it is not a self-luminous display device. A cold
cathode fluorescent lamp (hereinafter, referred to as
“CCFL”) may be used as the light source in the backlight.

[0005] A CCFLis a light source tube using cold emission
phenomenon; electrons are emitted because a strong electric
field is applied to the surface of a cathode, so that low heat
generation, high brightness, long life span and full colori-
zation are obtained. The CCFL can be of light guide system,
direct illumination system or reflection plate system, and a
light source tube is adopted in accordance with the design
requirements of the LCD.

[0006] The CCFL uses an inverter circuit to produce a
high-voltage power from a low voltage DC power source.

[0007] Referring to FIGS. 1 and 2, the lamp driving
apparatus of an LCD includes a lamp housing 10 into which
a plurality of lamps 12 are put; an inverter part 22 with a
plurality of inverters for supplying an output voltage to each
of the lamps 12; a first printed circuit board 20 on which the
inverter part 22 is mounted; a lamp protector 32 for pro-
tecting cach of the lamps 12; and a second printed circuit
board 30 on which the lamp protector 32 is mounted.

[0008] The lamp housing 10 has a space provided for
receiving the lamps and is disposed on a main support (not
shown).

[0009] Each lamp receives the lamp output voltage from
the inverter part 22 and illuminates a liquid crystal display
panel (not shown) with visible light.

[0010] The first printed circuit board 20 is arranged at one
side of the support main (not shown) and folded to the
direction of the rear surface of the support main.

[0011] The second printed circuit board 30 is arranged at
one side of the support main (not shown) and folded to the
direction of the rear surface of the support main.

[0012] As shown in FIG. 2, each inverter 24 constituting
the inverter part 22 includes a switching circuit 26 to switch
a voltage from a voltage source Vin in response to a
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switching control signal, and a transformer 28 to convert the
voltage supplied by switching of the switching circuit 26
into an output voltage.

[0013] The switching circuit 26 switches the voltage from
the voltage source Vin to the transformer 28 in response to
the switching control signal from a pulse width modulator
PWM 34. For this purpose, the switching circuit 26 includes
at least one switching device.

[0014] The transformer 28 includes a primary winding
wire connected to the switching circuit 26 and a secondary
winding wire connected to the lamp 12. Both ends of the
primary winding wire are connected to the switching circuit
26 and one end of the secondary winding wire is connected
to a first electrode terminal of the lamp 12, and the other end
is connected to a ground (GND). The transformer 28 con-
verts the voltage supplied to the primary winding wire by a
winding ratio of primary and secondary winding wires and
induces it in the secondary winding wire. The voltage
induced on the secondary winding wire is supplied to the
lamp 12 through a first electrode terminal and lights the lamp
12.

[0015] The lamp protector 32 includes an open lamp
protector OLP 36 to detect the presence or absence of the
lamp 12 by the output voltage of the lamp 12; an over
voltage protector OVP 38 to detect the voltage supplied to
the electrode part of the lamp from the transformer 28; and
a pulse width modulator 34 for switching the switching
circuit 26 in response to a feedback signal FB2 from the over
voltage protector 38.

[0016] The open lamp protector 36 detects the presence or
absence of the lamp 12 by the output voltage of the lamp 12
to control the pulse width modulator 34. That is, in the case
that the lamp 12 is not present, the open lamp protector 36
generates a feedback signal FB1 corresponding to the
detected detection signal. In this circumstance, the pulse
width modulator 34 inhibits the switching circuit 26 such
that the voltage from the voltage source Vin is not supplied
to the transformer 28, in accordance with a feedback signal
FB1 from the open lamp protector 36. Thus, in case that the
lamp 12 is not present, the inverter part 22 does not supply
the voltage to the lamp 12.

[0017] The over voltage protector 38 detects the voltage
supplied to the electrode part of the lamp 12 from the
transformer 28 to control the pulse width modulator 34. That
is, as shown in FIG. 3, when an over voltage V2 of not less
or more than voltage levels OVP1, OVP2, respectively,
which would cause damage to the lamp 12 is supplied to the
electrode part of the lamp 12 from the transformer 28, the
over voltage protector 38 generates the feedback signal FB2
corresponding to the detected detection signal and supplies
the generated signal to the pulse width modulator 34. In this
circumstance, the pulse width modulator 34 controls the
switching period of the switching circuit 26 by the feedback
signal FB2 from the over voltage protector 38 to reduce the
voltage supplied to the primary winding wire of the trans-
former 28 from the voltage source Vin. Thus, the voltage
supplied to the lamp 12 from the secondary winding wire of
the transformer 28 is reduced to V3 to prevent the lamp 12
from being damaged.

[0018] The pulse width modulator 34 controls the switch-
ing period of the switching circuit 26 in response to the
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feedback signal FB2 from the over voltage protector 38 and
the feedback signal FB1 from the open lamp protector 36.
That is, the pulse width modulator 34 controls the voltage
supplied to the transformer 28 by controlling the switching
period of the switching device, which constitutes the switch-
ing circuit 26 in response to the feedback signals FB1, FB2.

[0019] In the lamp driving device of the LCD, the lamp
lighting voltage and the operating voltage required by the
lamp 12 is directly proportional to the length of the glass
tube of the lamp 12. As the voltage increased in this way, as
shown in FIG. 4, it can generate an undesired mis-discharge
between adjacent lamps 12 and render the output voltage of
the inverter 24 unstable.

[0020] Hence, the lamp driving apparatus of the existing
LCD designs can cause the lamps 12 to be damaged because
no protective circuit is provided for responding to the
mis-discharge that occurs between the adjacent lamps 12.

SUMMARY

[0021] The present application discloses an apparatus and
method of driving lamps of a liquid crystal display device
that is adaptive for improving the reliability and stability of
a lamp electrode part.

[0022] Alamp driving apparatus of a liquid crystal display
includes a plurality of lamps arranged with a designated
lamp distance between adjacent lamps; a comparator unit to
compare output voltages of lamps that are separated by a
distance further than the lamp distance; and a power inter-
rupter to cut off the power supply to a lamp where mis-
discharge is generated, in accordance with a comparison
result of the comparator unit.

[0023] In the lamp driving apparatus, the comparator unit
may compare the output voltage between the lamps arranged
at even-numbered locations among the lamps. The compara-
tor unit may also compare the output voltage between the
lamps arranged at odd-numbered locations among the
lamps.

[0024] The comparator unit includes: a first comparator of
which a first terminal receives the output voltage of any first
one of the lamps and a second terminal receives the output
voltage of another lamp that is not adjacent to the first lamp;
a second comparator of which a third terminal receives the
output voltage inputted to the second terminal of the first
comparator and a fourth terminal receives the output voltage
inputted to the first terminal of the first comparator; a first
diode installed between the output of the first comparator
and the power interrupter; a second diode installed at the first
terminal of the first comparator; a third diode installed
between the output of the second comparator and the power
interrupter; a fourth diode installed at the third terminal of
the second comparator; a driving power source to drive the
comparators and the power interrupter; a first resistor
installed between the driving power source and output of the
first comparator; and a second resistor installed between the
driving power source and the output of the second compara-
tor.

[0025] The lamp driving apparatus further includes: an
inverter to supply a driving voltage to the lamps; an open
lamp protector to detect the presence or absence of each of
the lamps by the output voltage of the lamps; and an over

Jun. 16, 2005

voltage protector to detect an over voltage supplied to each
of the lamps by the output voltage of the lamps.

[0026] The inverter includes: a transformer to convert a
voltage from a voltage source to the driving voltage, and a
switching circuit to switch the voltage to the transformer.

[0027] The power interrupter includes: a signal generator
to generate a feedback signal in accordance with the com-
parison result of the comparator unit; and a pulse width
modulator to control the switching period of the switching
circuit by the feedback signal of the signal generator, the
open lamp protector and the over voltage protector.

[0028] The signal generator includes: a third resistor
installed between the comparators and ground; a transistor
installed between the driving power source and ground to
operate in accordance with the comparison result of the
comparator unit; and a fourth resistor installed between the
transistor and the driving voltage source.

[0029] Alamp driving apparatus of a liquid crystal display
according to another aspect of the present invention includes
a plurality of lamps; a comparator to compare a reference
voltage with output voltages of the lamps; and a power
interrupter that cuts off the power supply of the lamp whose
output voltage is different from the reference voltage to stop
mis-discharge between adjacent lamps. The reference volt-
age may be an output from the power supply.

[0030] A lamp driving method of a liquid crystal display
wherein a plurality of lamps are arranged with a predeter-
mined lamp distance between adjacent lamps to be driven,
includes: comparing output voltages between lamps which
are separated by more than the predetermined lamp distance;
and interrupting the power supply of the lamp where mis-
discharge 1s generated, in accordance with the comparison
result.

[0031] In the lamp driving method, the comparison step
may compare the output voltages between the lamps
arranged at even-numbered locations among the lamps. The
comparison step also may compare the output voltages
between the lamps arranged at odd-numbered locations
among the lamps.

[0032] A lamp driving method of a liquid crystal display
wherein a plurality of lamps are driven includes: comparing
a designated reference voltage with lamp output voltages;
and interrupting the power supply of the lamp whose output
voltage is different from the reference voltage, to stop
mis-discharge between adjacent lamps.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 is a diagram representing a lamp driving
apparatus of a liquid crystal display;

[0034] FIG. 2 is a diagram representing the lamp driving
apparatus of the liquid crystal display shown in FIG. 1,

[0035] FIG. 3 is a diagram representing output voltage
waveforms of a lamp detected by an over voltage protector
shown in FIG. 1;

[0036] FIG. 4 is a diagram representing a mis-discharge
generated between the lamps shown in FIG. 1;

[0037] FIG. 5 is a diagram representing a lamp driving
apparatus of a liquid crystal display device;
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[0038] FIG. 6 is a simplified schematic diagram repre-
senting an discharge protector circuit shown in FIG. 5;

[0039] FIG. 7 is a diagram representing a method of
comparing output voltages of lamps at a comparator unit
shown in FIG. 6;

[0040] FIG. 8is a diagram representing another method of
comparing the output voltages of the lamps at a comparator
unit shown in FIG. 6;

[0041] FIG. 9 is a diagram representing the operation of
the discharge protector circuit when no mis-discharge
OCCurs;

[0042] FIG. 10 is a diagram representing a discharge
waveform detected at the discharge protector shown in FIG.
6; and

[0043] FIG. 11 is a diagram representing the operation of
the discharge protector circuit when a mis-discharge occurs
between lamps.

DETAILED DESCRIPTION

[0044] Exemplary embodiments may be better understood
with reference to the drawings, but these embodiments are
not intended to be of a limiting nature. Like numbered
elements in the same or different drawings perform equiva-
lent functions.

[0045] FIG. 5 is a diagram representing a lamp driving
apparatus of a liquid crystal display device. FIG. 6 is a
diagram of a discharge protector circuit.

[0046] A lamp apparatus of a liquid crystal display device
includes a plurality of lamps 42 to generate light; an inverter
part 52 with a plurality of inverters for supplying a lamp
voltage to each of the lamps 42; and a lamp protector 62 to
protect each of the lamps 42.

[0047] Each of the lamps 42 receives the lamp voltage
from the inverter 54 and illuminates a liquid crystal display
panel (not shown) with visible light. The lamps 42 arranged
with a designated lamp distance L between the adjacent
lamps 42.

[0048] Each inverter 54 constituting the inverter part 52
includes a switching circuit 36 to switch a voltage from a
voltage source Vin in response to a switching control signal,
and a transformer 58 to convert the voltage supplied by
switching of the switching circuit 56 into a lamp driving
voltage.

[0049] The switching circuit 56 includes at least one
switching device that switches the voltage from the voltage
source Vin to the transformer 58 in response to the switching
control signal from a pulse width modulator 64.

[0050] The transformer 58 includes a primary winding
wire connected to the switching circuit 56 and a secondary
winding wire connected to the lamp 42. Both ends of the
primary winding wire are connected to the switching circuit
56, one side of the secondary winding wire is connected to
a first electrode terminal of the lamp 42, and the other end
of the secondary winding wire is connected to a ground. The
transformer 58 converts the voltage supplied to the primary
winding wire by a winding ratio of the primary and second-
ary winding wires and induces it in the secondary winding
wire. The voltage induced in the secondary winding wire is
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supplied to the lamp 42 through the input voltage terminal
of the lamp 42 and lights the lamp 42.

[0051] The lamp protector 62 includes an open lamp
protector OLP 66 to detect the presence or absence of the
lamp 42 by the output voltage of the lamp 42; an over
voltage protector OVP 68 to detect the situation where an
over voltage supplied to the electrode part of the lamp 42
from the transformer 58; and is charge protector circuit EDP
70 to detect the situation where a mis-discharge is generated
at one or more of the lamps 42; and a pulse width modulator
64 for controlling the switching period of the switching
circuit 56 in response to feedback signals FB1, FB2, FB3
from the open lamp protector 66, the over voltage protector
68 and the discharge protector circuit 70.

[0052] The open lamp protector 66 detects the presence or
absence of the lamp 42 by the output voltage of each of the
lamp 42, to control the voltage supplied to each of the lamps
42. In the case that the lamp 42 is not present, the open lamp
protector 66 generates a feedback signal FB1 corresponding
to the state of the lamp output voltage. The pulse width
modulator 64 inhibits the switching circuit 56 in order for
the voltage from the voltage source Vin not to be supplied
to the transformer 58, in accordance with the feedback signal
FB1 from the open lamp protector 66. Thus, in the case
where the lamp 42 is not present, the inverter 52 does not
supply the voltage to the input voltage terminal of the lamp

[0053] The over voltage protector 68 detects the presence
of an over voltage supplied to each of the lamps 42 from the
transformer 58 to control the output voltage supplied to each
of the lamps 42. More specifically, when an over voltage V2
less than or more than voltage levels OVP1, OVP2, respec-
tively, that may cause damage to the lamp 42 as shown in
FIG. 3 is supplied to the lamp 42 from the transformer 58,
the over voltage protector 68 generates the feedback signal
FB2 corresponding to the detected detection signal and
supplies the generated signal to the pulse width modulator
64. In this circumstance, the pulse width modulator 64
controls the switching period of the switching circuit 56 by
the feedback signal FB2 from the over voltage protector 68
to reduce the voltage supplied to the primary winding wire
of the transformer 58 from the voltage source Vin. In this
manner, the voltage V3 supplied to the lamp 42 from the
secondary winding wire of the transformer 58 is reduced to
prevent the lamp 42 from being damaged.

[0054] Each of discharge protectors 71 constituting the
discharge protector 70 includes a comparator unit 80 to
compare the output voltage of the lamps 42 and a signal
generator 82 to generate a signal in accordance with the
comparison result of the comparator 80.

[0055] The comparator unit 80 compares the output volt-
ages A, B of the lamps 42, which are each arranged with a
lamp distance L from the adjacent lamps 42 as shown in
FIG. 7. More specifically, the output voltage of a lamp 42
arranged at an even-numbered location among the lamps 42
may be inputted to first terminal (+) of comparator 72 and
the second terminal (-) of comparator 73; the output voltage
of the lamp arranged at another of the even-numbered
locations, is inputted to second terminal (-) of the compara-
tor 72 and the first terminal (+) of comparator 73. In
addition, the output voltage of a lamp 42 arranged at an
odd-numbered location, among the lamps 42 may be input-
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ted to the first terminals (+) of other comparators 72 and the
second terminal of (-) of comparators 73; the output voltage
of the lamp 42 arranged at another the odd-numbered
location, may be is inputted to the second terminal (=) of
comparators 72, and also inputted to first terminal (+) of the
comparators 73.

[0056] In another aspect, the comparators 72 and 73, as
shown in FIG. 8, compares a reference voltage Vref, which
may be for driving the lamps 42, with the output voltage of
the lamps 42. For this, the comparator unit 80 includes the
comparators 72, 73 to compare the output voltages of the
lamps 42; a driving power source Vce to drive the lamp
protector 62; a first resistor R1 and a second resistor R2
installed between the driving power source Vee and the
comparators 72, 73; a first diode D1 and a second diode D2
installed first terminals (+) of the comparators 72, 73 to
prevent a reverse current from the comparators 72, 73; and
a third diode D3 and a fourth diode D4 installed between the
comparators 72, 73 and the signal generator 82 to prevent a
reverse current from the signal generator 82.

[0057] The signal generator 82 generates a feedback signal
FB3 in accordance with the output value of the comparator
unit 80 and supplies the feedback signal FB3 to the pulse
width modulator 64. That is, the output value of the com-
parator 80 is high (1) when no mis-discharge is generated at
the lamps, and the signal generator 82 generates a feedback
signal FB3 of low (0). The output value of the comparator
80 is low (0) when a mis-discharge is generated at any one
lamp among the lamps 42, and the signal generator 82
generates a feedback signal FB3 of high (1). In this circum-
stance, when the feedback signal FB3 of high (1) is supplied
to the pulse width modulator 64, the pulse width modulator
64 cuts off the switching circuit 56 to interrupt the power
supplied to the lamp 42 where the mis-discharge is gener-
ated. For generating the feedback signal FB3, the signal
generator 82 is installed between the driving power source
Vce and the ground and includes a transistor Q operated in
accordance with the output signal of the comparator 80, a
third resistor R3 installed between the comparator 80 and the
ground, and a fourth resistor R4 installed between the
driving power source Vec and the transistor Q.

[0058] The pulse width modulator 64 controls the switch-
ing period of the switching circuit 56 in response to the
feedback signals FB1, FB2, FB3 from the open lamp pro-
tector 66, the over voltage protector 68 and the discharge
protector circuit 70. That is, the pulse width modulator 64
controls the voltage supplied to the transformer 58 by
controlling the switching period of the switching device,
which constitutes the switching circuit 56 in response to the
feedback signals FB1, FB2 and FB3. In this way, the signal
generator 82 of the discharge protector circuit 70 and the
pulse width modulator 64 plays the role of a power inter-
rupter, which cuts off the power supply of the lamp 42 where
the mis-discharge is generated, in response to the feedback
signal FB3 generated in accordance with the comparison
result after comparing tube currents or the output voltages of
the lamps 42.

[0059] More specifically, the voltage from the voltage
source Vin is supplied to the primary winding wire of the
transformer 58 by switching the switching circuit 56 that is
controlled by the pulse width modulator 64 of the lamp
protector 62. The voltage supplied to the primary winding
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wire of the transformer 58 is converted by the winding ratio
of the primary and secondary winding wires of the trans-
former 58 and induced on the secondary winding wire. The
induced voltage on the secondary winding wire of the
transformer 58 is supplied to the first electrode terminal of
the lamp 42 to light the lamp 42. If the lamp 42 is not
present, the open lamp protector 66 may supply the feedback
signal FB1 of low (0) to the pulse width modulator 64 to cut
off the switching circuit 56. Because of this, the voltage from
the voltage source Vin is prevented from being supplied to
the primary winding wire of the transformer 58 to interrupt
the power supply to the electrode part of the lamp 42.

[0060] If the lamp 42 is present, the voltage induced on the
secondary winding wire of the transformer 58 is supplied to
the first electrode terminal to light the lamp 42. If the lamp
42 is lit, the over voltage protector 68 detects the output
voltage of the lamp 42. If the output voltage of the lamp 42,
as shown in FIG. 3, is present between the voltages OVP1,
OVP2, respectively (V1), and will not damage the lamp 42,
the over voltage protector 68 supplies the feedback signal
FB2 of high (1) to the pulse width modulator 64. The
feedback signal FB2 supplied to the pulse width modulator
64 causes the switching period of the switching circuit to
remain at the same state as previous state and sustain the
voltage supplied to the primary winding wire of the trans-
former 58 from the voltage source Vin. However, if the
voltage detected at the over voltage protector 68 is not less
than or more than the voltages OVP1, OVP2, respectively
(V2), and may cause damage to the lamp 42, the over
voltage protector 68 supplies the feedback signal FB2 of low
(0) to the pulse width modulator 64. The feedback signal
FB2 supplied to the pulse width modulator 64 reduces the
switching period of the switching circuit 56 to reduce the
voltage supplied to the primary winding wire of the trans-
former 58 from the voltage source Vin, such that the output
voltage is V3.

[0061] When the lamp 42 is lit, the discharge protector 70
compares the output voltages A, B of the lamps 42 or tube
currents of the lamps 42 between the lamps 42 separated by
more than a predetermined lamp distance I among the lamps
42 that are arranged with the predetermined lamp distance L
from the adjacent lamps 42. In this circumstance, the output
voltage A, B of the lamp 42 inputted to the comparator 80
is inputted to the input terminals of the comparators 72, 73.
If the output value of the comparator unit 80 is high (1), i.e.,
if no mis-discharge is generated at the lamps 42, the current
value (or voltage value) on a first node N1 and a second node
N2 by the driving power source Ve, as shown in FIG. 9, is
transmitted to the ground through the third resistor R3 after
being added at the third node N3 through the third diode D3
and the fourth diode D4. That is, the comparator unit 80
transmits the output signal of high (1) to the signal generator
82. The output signal transmitted to the signal generator 82
forms a turn-on voltage Vt at the third resistor R3 to turn on
the transistor Q. If the transistor Q is turned on, the current
value (or voltage value) on the fourth node N4 by the current
value (or voltage value) supplied from the driving power
source Vcce is transmitted to ground through the transistor Q.
As a consequence, the signal generator 82 supplies the
feedback signal FB3 of low (0) to the pulse width modulator
64, and the pulse width modulator 64 supplies the pulse of
previous state to the switching circuit 56, thereby supplying
the output voltage of the previous state to the lamps 42.
However, if the output value of the comparator 80 is low (0),
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i.e., as shown in FIG. 10, when a mis-discharge is generated
at any one lamp 42 among the lamps 42 by the voltage that
lies between the voltages OVP1 and OVP2, the current value
(or voltage value) on the first node N1 and the second node
N2 by the driving power source Vee forms a virtual closed
loop with the second terminal (-) of the comparators 72, 73
as shown in FIG. 11. That is, the comparator unit 80 supplies
the output signal of low (0) to the signal generator 82. In this
circumstance, the signal supplied to the signal generator 82
causes current not to flow in the third resistor R3 of the
signal generator 82, thus no turn-on voltage Vt is formed. If
the turn-on voltage Vt is not formed, the transistor Q is
turned off and the output terminal of the signal generator 82
outputs the voltage value supplied from the driving power
source Vee through the fourth resistor R4. That is, the signal
generator 82 supplies the feedback signal FB3 of high (1) to
the pulse width modulator 64. The pulse width modulator 64
cuts off the switching circuit 56 so that voltage is not
supplied to the primary winding wire of the transformer 58
from the voltage source Vin. Thus, the power supplied to the
electrode part of the lamp 42 where mis-discharge is gen-
erated is interrupted to protect the lamp 42 where mis-
discharge is generated.

[0062] In another aspect, the discharge protector circuit 70
compares the reference voltage Vref with the output voltage
of the lamps as shown in FIG. 8. This comparison may be
made in the same manner as previously described and thus
further detailed description is omitted.

[0063] As described above, the lamp driving apparatus of
the liquid crystal display device according to an embodiment
of the present invention detects the mis-discharge generated
at the lamp to interrupt the power supply of the lamp where
the mis-discharge is generated, thereby preventing the dam-
age of the lamp where the mis-discharge is generated. Thus,
the output voltage of the inverter supplied to the lamps is
stabilized to enable it to improve the reliability and stability
of the lamp electrode part.

[0064] Although the present invention has been explained
by way of the embodiments described above, it should be
understood to the ordinary skilled person in the art that the
invention is not limited to the embodiments, but rather that
various changes or modifications thereof are possible with-
out departing from the spirit of the invention. Accordingly,
the scope of the invention shall be determined only by the
appended claims and their equivalents.

What is claimed is:
1. A lamp driving apparatus, comprising:

a plurality of lamps arranged with a predetermined dis-
tance between adjacent lamps;

a power supply to supply power to each of the plurality of
lamps;

a comparator unit to compare the output voltage of a first
lamp of the plurality of lamps with a reference voltage
and produce a comparison result; and

a power interrupter to cut off the power supply of the first
lamp when a mis-discharge is generated, in accordance
with the comparison result.

2. The lamp driving apparatus according to claim 1,

wherein the reference voltage is an output of the power

supply.
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3. The lamp driving apparatus according to claim 1,
wherein the reference voltage is an output voltage of a
second lamp of the plurality of lamps.

4. The lamp driving apparatus according to claim 3,
wherein the first and second lamps are disposed at even-
numbered locations among the plurality of lamps.

5. The lamp driving apparatus according to claim 3,
wherein the first and second lamps are disposed at odd-
numbered locations among the plurality of lamps.

6. The lamp driving apparatus according to claim 3,
wherein the comparator unit comprises:

a first comparator of which a first terminal receives the
output voltage of a first lamp of the plurality of lamps
and a second terminal receives the output voltage of a
second lamp of the plurality of lamps, the second lamp
not adjacent to the first lamp;

a second comparator of which a third terminal receives
the output voltage of the second lamp and a fourth
terminal receives the output voltage of the first lamp;

a first diode disposed between the first lamp and the first
terminal of the first comparator;

a second diode disposed between second lamp and the
third terminal of the second comparator;

a third diode disposed between an output of the first
comparator and the power interrupter;

a fourth diode disposed between an output of the second
comparator and the power interrupter;

a driving power source to drive the first and second
comparator and the power interrupter;

a first resistor disposed between the driving power source
and an anode of the third diode; and

a second resistor disposed between the driving power
source and an anode of the fourth diode.
7. The lamp driving apparatus according to claim 3,
further comprising:

an inverter to supply a driving voltage to the lamps (or the
plurality of lamps);

an open lamp protector to detect the presence or absence
of the first lamp according to the output voltage of the
first lamp; and

an over voltage protector to detect an over voltage sup-
plied to the first lamp according to the output voltage of
the first lamp.
8. The lamp driving apparatus according to claim 7,
wherein the inverter includes:

a transformer to convert a voltage from a voltage source
to the driving voltage; and

a switching circuit to switch the voltage to the trans-
former.
9. The lamp driving apparatus according to claim 3,
wherein the power interrupter comprises:

a signal generator to generate a feedback signal in accor-
dance with the comparison result of the comparator
unit; and
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a pulse width modulator having a switching circuit, a
period of the switching circuit controlled in accordance
with the feedback signal of the signal generator.

10. The lamp driving apparatus according to claim 9,

wherein the signal generator comprises:

a third resistor disposed between the comparator unit and
a ground,

a transistor installed between a driving power source and
the ground to operate in accordance with the compari-
son result of the comparator unit; and

a fourth resistor installed between a transistor and the
driving power source.
11. A lamp driving method of a display containing a
plurality of lamps, the method comprising:

comparing a reference voltage with output voltages of the
lamps; and

interrupting a power supply to one of the plurality of

lamps in accordance with comparison results.

12. The lamp driving method according to claim 11,
wherein the reference voltage is an output of a power supply.

13. The lamp driving method according to claim 11,
wherein the reference voltage is an output voltage one of the
lamps.

14. The lamp driving method according to claim 13,
wherein the lamps compared are disposed at even-numbered
locations among the plurality of lamps.

15. The lamp driving method according to claim 13,
wherein the lamps compared are disposed at odd-numbered
locations among the plurality of lamps.

16. A lamp unit of a display, comprising:

a housing adapted to receive a plurality of lamps arranged
with a predetermined distance L between adjacent
lamps, and having a power supply and an output
voltage connection for each lamp;

a comparator unit to compare output voltages of lamps
that are separated by a distance greater than or equal to
an integer multiple of L, where the integer is at least 2;
and

a power interrupter to interrupt the power supply to one of
the compared lamps, in accordance with a comparison
result.

17. Alamp driving apparatus, comprising:

a plurality of lamps arranged with a predetermined dis-
tance between adjacent lamps;
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a power supply to supply power to each of the plurality of
lamps;

a comparator unit to compare the output voltage of a first
lamp of the plurality of lamps with a reference voltage
and produce a comparison result;

an inverter to supply a driving voltage to the lamps (or the
plurality of lamps);

an open lamp protector to detect the presence or absence
of the first lamp according to the output voltage of the
first lamp;

an over voltage protector to detect an over voltage sup-
plied to the first lamp according to the output voltage of
the first lamp;

a signal generator to generate a feedback signal in accor-
dance with the comparison result of the comparator
unit; and

a pulse width modulator having a switching circuit, a
period of the switching circuit controlled in accordance
with the feedback signal of the signal generator.

18. A lamp apparatus of a display, comprising:

a plurality of lamps arranged with a predetermined dis-
tance L between adjacent lamps, the lamps adapted to
receive power from a power supply;

a comparator unit to compare output voltages of lamps
that are separated by a distance greater than or equal to
an integer multiple of L, where the integer is at least 2;

an inverter to supply a driving voltage to the lamps;

an open lamp protector to detect the presence or absence
of each of the lamps according to the output voltage of
each of the lamps;

an over voltage protector to detect an over voltage sup-
plied to each of the lamps according to the output
voltage each of the lamps;

a signal generator to generate a feedback signal in accor-
dance with the comparison result of the comparator
unit; and

a pulse width modulator having a switching circuit, a
period of the switching circuit controlled in accordance
with the feedback signal of the signal generator.
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