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7) ABSTRACT

Disclosed is a liquid crystal display device having a lamp
driving apparatus for preventing lamps from being damaged
due to electric current variation among the lamps. A DC/DC
converter converts an externally provided DC voltage input
into a converted DC voltage signal having a predetermined
voltage level. A DC/AC inverter inverts the converted DC
voltage signal into an AC voltage signal to supply the
inverted AC voltage signal to an input terminal of a lamp. A
power controller detects electric current flowing the lamp at
an output terminal of the lamp to control the level of the
inverted AC voltage signal output from the DC/AC inverter
and bypasses a part of electric current applied to the input
terminal of the lamp when a level of the detected electric
current is higher than a predetermined threshold value.
Therefore, when the level of the electric current flowing
through the lamp exceeds the predetermined threshold
value, the power controller bypasses the part of the electric
current supplied to the lamp to the ground, thereby decreas-
ing the amount of the electric current supplied to the lamp
and preventing the lamp from being damaged.
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APPARATUS FOR DRIVING LAMP AND LIQUID
CRYSTAL DISPLAY DEVICE HAVING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part of appli-
cation Ser. No. 10/273,837, filed Oct. 18, 2002, the disclo-
sure of which is hereby incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display device, and more particularly to a lamp driving
apparatus for preventing damages to a lamp caused by
electric current variation due to characteristics of the lamp.

[0004] 2. Description of the Related Art

[0005] In general, the liquid crystal display (hereinafter,
referred to as “LCD”) is broadly classified into reflection
type LCD and transmission type LCD. A reflection type
LCD device displays an image by reflecting the light exter-
nally provided to an LCD panel, and a transmission type
LCD device displays an image with the light generated from
a backlight assembly disposed under an LCD panel.

[0006] The backlight assembly for a LCD device includes
a lamp unit which emits light, a light guide plate which
guides the light emitted from the lamp unit toward an LCD
panel, an optical sheet such as a diffusion sheet, and prism
sheet or the like which increases brightness of the light from
the light guide plate.

[0007] The lamp unit includes a lamp used as a light
source of the LCD device, a reflection plate that reflects the
light from the lamp to increase the light efficiency of the
light emitted from the lamp, and an inverter electrically
connected to the lamp to apply power thereto.

[0008] Recently, LCD devices that are lighter and smaller
than a CRT (cathode ray tube) type display apparatus have
been developed. Such LCD devices also have functions such
as full color and high resolution. Owing to such advantages,
the liquid crystal display devices are widely used for com-
puter monitors, television receivers, and other display
devices.

[0009] In the LCD technology, the brightness for an LCD
device is important in terms of the display quality and
efficiency. Particularly, the LCD devices require multiple
lamps due to enlargement of the LCD panel. In general, a
large size LCD device employs a plurality of lamps disposed
under a diffusion sheet, which emit the light directly illu-
minated onto an LCD panel.

1. Field of the Invention

[0010] Inan edge type LCD device of which a plurality of
lamps are disposed adjacent to side portions of a light guide
plate, the plurality of lamps, that is, at least two lamps, are
disposed at the side portions of the light guide plate in order
to provide the light enough to display images on the large
size LCD.

[0011] However, a plurality of lamps disposed at the side
portions of a light guide plate are connected to one trans-
former installed in an inverter in parallel with the trans-
former. So, electric current variation occurs between the
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lamps due to characteristics of each of the lamps and a
circuit part that controls only the sum of electric current
flowing through the plurality of lamps.

[0012] Ina case where the electric current is not uniformly
applied to each of the lamps, one or more lamps receiving
relatively larger amount of electric current are damaged. As
a result, the damaged lamp(s) among the plurality of lamps
arranged in parallel with each other is shut down.

[0013] Inorder to increase the brightness of an LCD panel,
cach of the lamps is set and driven with electric current
having a level slightly lower than that of the maximum
allowable electric current. Thus, when the electric current
flowing through a lamp exceeds the maximum allowable
electric current, the lifetime of the lamp that receives the
excessive electric current is decreased rapidly.

[0014] Also, a lamp that receives relatively larger amount
of electric current becomes rapidly weakened even though
the electric current does not exceed the maximum allowable
electric current.

[0015] Moreover, in a case where at least three lamps are
disposed at opposite side portions of the light guide plate,
since the distance between each of the three lamps and a
reflection plate of the lamp is different from each other, the
leakage current and the electric current variations of the
three lamps occur.

BRIEF SUMMARY OF THE INVENTION

[0016] The present invention provides a lamp driving
apparatus for preventing lamps from being damaged due to
variation of electric current flowing through the lamps
connected in parallel with each other, and also provides a
liquid crystal display having the lamp driving apparatus.

[0017] As an exemplary embodiment of the present inven-
tion, there is provided an apparatus for driving a lamp. In the
apparatus, a DC/DC converter converts an externally pro-
vided DC input signal into a converted DC signal having a
voltage level to. ADC/AC inverter inverts the converted DC
signal into an AC signal to supply the inverted AC signal to
an input terminal of a lamp. A power controller detects
electric current at an output terminal of the lamp to generate
a feedback signal to control the voltage level of the con-
verted DC signal output from the DC/DC converter and
bypasses a part of the inverted AC signal applied to the input
terminal of the lamp when a level of the detected electric
current is higher than a predetermined threshold value.

[0018] The power controller includes an electric current
detecting part for detecting the electric current at the output
terminal of the lamp, the electric current detecting part
having a first terminal connected to the output terminal f the
lamp, a second terminal outputting the feedback signal to the
DC/DC converter, and a third terminal outputting a detecting
signal indicating that the detected electric current level is
higher than the predetermined threshold value; and a bypass-
ing part for bypassing the part of the inverted AC signal
supplied to the input terminal of the lamyp in response to the
detecting signal from the electric current detecting part.

[0019] The bypassing part has a first resistor connected
between the input terminal of the lamp and ground; and a
switching part connected between the input terminal of the
lamp and the ground, for bypassing the part of the inverted
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AC signal supplied to the input terminal of the lamp to the
ground in response to the detecting signal from the electric
current detecting part.

[0020] The bypassing part further includes a second resis-
tor of which a first terminal is connected to the electric
current detecting part and a second terminal is connected to
the switching part. The bypassing part may further include
a third resistor of which a first terminal is connected to the
second terminal of the second resistor and a second terminal
is connected to the ground.

[0021] The switching part includes a transistor having an
electric conduction path between the input terminal of the
lamp and the ground, which is turned on or off in response
to the detecting signal from the electric current detecting
part.

[0022] As another exemplary embodiment of the present
invention, there is provided a liquid crystal display device in
which a liquid crystal display panel has a plurality of data
lines, a plurality of gate lines, switching devices respectively
connected to the plurality of data and gate lines, and a liquid
crystal device connected to the switching devices, for dis-
playing an image. A plurality of lamps provide the liquid
crystal display panel with light, and a lamp driving part
converts a voltage level of an externally supplied input
signal to provide a converted signal to the plurality of lamps,
and bypasses an excessive part of the converted signal
provided to the plurality of lamps to prevent the plurality of
lamps from being damaged by the excessive part.

[0023] The lamp driving part includes a power converter
for converting a DC signal into an AC signal to supply the
converted AC signal to an input terminal of each of the
plurality of lamps; and a power controller for detecting
electric current at an output terminal of a lamp to control the
level of the converted AC signal output from the power
converter and bypassing a part of the converted AC signal
applied to the input terminal of the lamp when a level of the
detected electric current is higher than a predetermined
threshold value.

[0024] The power controller has an electric current detect-
ing part for detecting the electric current at the output
terminal of the lamp, the electric current detecting part
having a first terminal connected to the output terminal of
the lamp, a second terminal outputting a feedback signal to
the DC/DC converter to control the converted voltage level
of the converted DC signal, and a third terminal outputting
a detecting signal indicating that the detected electric current
level is higher than the predetermined threshold value; and
a bypassing part for bypassing the part of the inverted AC
signal supplied to the input terminal of the lamp in response
to the detecting signal from the electric current detecting
part.

[0025] The bypassing part includes a first resistor of which
one terminal is connected to the input terminal of the lamp;
and a switching part for bypassing the part of the inverted
AC signal supplied to the input terminal of the lamp to the
ground through the first resistor in response to the detecting
signal from the electric current detecting part.

[0026] The bypassing part may further include a second
resistor of which a first terminal is connected to the electric
current detecting part and a second terminal is connected to
the switching part, and a third resistor of which a first
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terminal is connected to the second terminal of the second
resistor and a second terminal is connected to the ground.

[0027] According to the liquid crystal display apparatus,
when electric current flowing through the lamps exceeds a
predetermined threshold value, a part of the electric current
supplied to the lamps is bypassed to the ground, thereby
decreasing the amount of the electric current supplied to the
lamps and preventing the lamps from being damaged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The present invention will become more apparent
by describing in detail exemplary embodiments thereof with
reference to the accompanying drawings, in which:

[0029] FIG.1is ablock diagram showing an apparatus for
driving lamps of a liquid crystal display device in accor-
dance with an embodiment of the present invention;

[0030] FIG. 2 is a block diagram showing a liquid crystal
display device that adopts an external type DC power circuit
according to the present invention,

[0031] FIG. 3 is a block diagram showing a liquid crystal
display that adopts an internal type DC power circuit accord-
ing to the present invention; and

[0032] FIG.4is a circuit diagram for illustrating the liquid
crystal display device shown in FIG. 3.

DETAILED DESCRIPTION OF INVENTION

[0033] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0034] FIG.1is ablock diagram showing an apparatus for
driving one or more lamps of a liquid crystal display in
accordance with the present invention.

[0035] Referring to FIG. 1, the lamp driving apparatus
includes a DC/DC converter 10, a DC/AC inverter 20, a
plurality of electric current detecting parts 31, 32, 33 and 34
and a plurality of bypassing parts 41, 42, 43 and 44, and
supplies predetermined electric current to a plurality of
lamps L1, 1.2, L3 and L4. When electric current flowing
through each of the lamps L1, 1.2, I.3 and 1[4 exceeds a
predetermined threshold value, the electric current detecting
parts 31, 32, 33 and 34 and the bypassing parts 41, 42, 43
and 44 respectively connected to the electric current detect-
ing parts 31, 32, 33 and 34 operate as a power consumption
part, so that a part of the electric current supplied to the
lamps L1, L2, 1.3 and [.4 is consumed by the electric current
detecting parts 31, 32, 33 and 34 and the bypassing parts 41,
42, 43 and 4.

[0036] The DC/DC converter 10 boosts direct current
(hereinafter, referred to as “DC”) externally provided and
supplies the boosted DC to the DC/AC inverter 20, and the
DC/AC inverter 20 inverts the boosted DC into alternating
current (AC) and supplies the inverted AC to the plurality of
lamps.

[0037] An input terminal of each of the plurality of lamps
L1, L2, L3 and L4 is connected to corresponding one of
capacitors C1, C2, C3 and C4. The plurality of lamps L1,1.2,
L3 and 14 emit light by receiving through the respective
capacitors C1, C2, C3 and C4 the AC inverted from the
boosted DC by the DC/AC inverter 20. A cold cathode
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fluorescent lamp (hereinafter, referred to as a “CCFL”) is
used for each of the lamps L1, 12, 1.3 and 14 in this
embodiment. In general, lifetime of a CCFL is longer than
that of a hot cathode fluorescent lamp (hereinafter, referred
to as a “HCFL”) because the cathode of a CCFL is less
damaged than that of an HCFL is, by heat generated in the
light emitting operation of the lamps L1, 1.2, .3 and [ 4. In
addition, since the cathode of a CCFL ¢an be made in a size
smaller than that of a HCFL and the amount of heat
generated from the cathode of a CCFL is smaller than that
from an HCFL cathode, a CCFL may have a smaller bulb
diameter than that of an HCFL. Accordingly, the CCFLs are
widely used for a direct lighting type liquid crystal display
apparatus.

[0038] Each of the electric current detecting parts 31, 32,
33 and 34 is connected to an output terminal of correspond-
ing one of the lamps L1, .2, L3 and L4, and detects the
electric current flowing through the corresponding one of the
lamps L1, 1.2, 1.3 and L4. Also, the electric current detecting
parts 31, 32, 33 and 34 provide the detected electric current
to the bypassing parts 41, 42, 43 and 44 and feedback the
electric current to the DC/DC converter 10.

[0039] For example, a first electric current detecting part
31 includes a resistor R connected between an output
terminal of a first lamp L1 and ground in series, a first diode
D1 of which cathode is connected to the output terminal of
the first lamp L1 and anode is connected to the ground, and
a second diode D2 of which cathode is connected to the
DC/DC converter 10 and anode is connected to the output
terminal of the first lamp L1.

[0040] In operation, the first electric current detecting part
31 detects the electric current output from the output termi-
nal of the first lamp .1 and provides the DC/DC converter
10 with a signal indicating the level of the detected electric
current, so that the DC/DC converter 10 controls a voltage
boost range based on the detected electric current. If the
level of the detected electric current exceeds a predeter-
mined threshold value, the first electric current detecting part
31 generates an excess detecting signal to activate the first
bypassing part 41. The DC/DC converter 10 controls the
level of the output current in response to the signal from the
first electric current detecting part 31, thereby supplying via
the DC/AC inverter 20 a boosted current to the first to fourth
lamps L1, 1.2, L3 and [.4 through first to fourth capacitors
Cl1, C2, C3 and C4, respectively.

[0041] Each of the first to fourth bypassing parts 41,42, 43
and 44 is turned on or off in response to the excess detecting
signal from corresponding one of the first to fourth electric
current detecting parts 31, 32, 33 and 34, so that a part of the
electric current supplied to the respective lamps L1, L.2, L3
and L4 is selectively bypassed to the ground.

[0042] For example, the first bypassing part 41 includes a
first resistor R1 connected to the input terminal of the first
lamp L1, a second resistor R2 connected to the first electric
current detecting part 31, a third resistor R3 connected
between the second resistor R2 and the ground, a first
transistor Q1 of which emitter is connected to the ground,
base is connected to the second resistor R2 and collector is
connected to the first resistor R1. When the excess detecting
signal is input from the first electric current detecting part 31
to the first bypassing part 41 through the second resistor R2,
the first transistor Q1 is turned on so that a part of the electric
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current supplied to the first lamp L1 is bypassed to the
ground through the first resistor R1 and first transistor Q1.
The excess detecting signal has a level corresponding to a
threshold voltage for turning on the first transistor Q1.

[0043] In other word, if the first transistor Q1 of the first
bypassing part 41 is maintained in a turned-off state, the
electric current from the DC/AC inverter 20 is supplied to
the first lamp L1. When the electric current at the output
terminal of the first lamp L1 is detected exceeding a prede-
termined threshold value, the first transistor Q1 is turned-on
in response to the excess detecting signal, so that a part of
the electric current supplied to the first lamp L1 is pulled
down to the ground by means of the first resistor R1. Arange
of the pull-down varies in association with resistance of the
first resistor R1.

[0044] In general, a power supply system for an LCD
device pulls up a voltage level of input current supplied to
lamps for the LCD device in case that a voltage level of
current flowing through lamps is lower than a predetermined
level, and pulls down the voltage level of input current
supplied to the lamps in case that the voltage level of current
flowing through the lamps is higher than the predetermined
level. Thus, it is a disadvantage of such a power supply
system that the level of input current supplied to all the
lamps is controlled based on the level of the electric current
flowing through only one lamp.

[0045] In contrast, in this embodiment of the present
invention, the first to fourth bypassing parts 41, 42, 43 and
44 are connected to the first to fourth lamps L1, L2, L3 and
L4, respectively, so that the amount of the electric current
supplied to each of the first to fourth lamps L1, [.2, I3 and
L4 is controlled by bypassing a part of the electric current to
the ground. That is, the electric current supplied to the first
to fourth lamps L1, 1.2, 1.3 and L4 is respectively controlled
by the first to fourth bypassing parts 41, 42, 43 and 44,
thereby preventing the first to fourth lamps L1, 1.2, I3 and
L4 from being damaged.

[0046] As described above in this embodiment, the four
lamps are arranged in parallel with each other. However,
multiple lamps less or more than four may also be arranged
in parallel in a like manner. Also, the lamp driving apparatus
of the present invention may employ a plurality of DC/DC
converters and DC/AC inverters in which a pair of DC/DC
converter and DC/AC inverter drives a certain number of the
lamps. In this case, the lamps for an LCD device are divided
into units each having a certain number of lamps, and one of
the DC/DC converters and one of the DC/AC inverters are
connected with corresponding one of the units. Moreover,
the lamp driving apparatus of the present invention can be
applied to an LCD device with a backlight assembly that
adopts an edge type light guide plate in which the lamps are
disposed adjacent to the side portions of the light guide
plate.

[0047] FIG. 2 is a block diagram showing a liquid crystal
display device according to the present invention in which
an external type DC power circuit is employed.

[0048] Referring to FIG. 2, the liquid crystal display
includes an external DC supply part 100 and an LCD module
part 200. The external DC supply part 100 includes an input
plug 110, an AC/DC rectifier 120, and a first DC/DC
converter 130. The external DC supply part 100 converts AC
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externally supplied through the input plug 110 into DC and
supplies the converted DC to the LCD module part 200.

[0049] The AC/DC rectifier 120 has a function of the
power factor correction (hereinafter, referred to as “PFC”).
In particular, the AC/DC rectifier 120 rectifies a general-
purpose AC voltage signal having, for example, 100 to 240
volts supplied through the plug 110 into a DC voltage signal
and supplies the converted DC voltage signal to the first
DC/DC converter 130. For example, a diode rectifier or an
active PWM (pulse width modulation) rectifier is used as the
AC/DC rectifier 120.

[0050] The first DC/DC converter 130 pulls up or down
the level of the converted DC voltage signal from the
AC/DC rectifier 120 and supplies the converted DC voltage
to the LCD module part 200. The pull-up or -down of a level
of the converted DC voltage is determined based on electric
current flowing through lamps of a backlight assembly
disposed under the LCD panel.

[0051] The LCD module part 200 includes a second
DC/DC converter 210, a common electrode voltage genera-
tor 220, a gamma voltage generator 230, an LCD panel part
240, a DC/AC inverter 250, a plurality of lamps L1-LN, a
plurality of electric current detecting parts 31-3N each
connected to corresponding one of the lamps L1-LN, and a
plurality of bypassing parts 41-4N each connected to cor-
responding one of the lamps L1-LN. The LCD module part
200 receives the DC signal from the external DC supply part
100 and displays an image based on data from a graphic
controller (not shown).

[0052] Particularly, the second DC/DC converter 210 con-
verts the DC signal from the first DC/DC converter 130 into
DC signals having different levels with each other and
provides the DC signals to the common electrode voltage
generator 220, the gamma voltage generator 230 and the
LCD panel part 240, respectively. For example, a boost
converter, a buck converter, a half-bridge converter, a fly-
back converter, a full-bridge converter, a push-full con-
verter, a forward converter, or the like can be used as the
second DC/DC converter 210.

[0053] The common electrode voltage generator 220 gen-
erates a common electrode voltage Vcom in response to a
DC signal from the second DC/DC converter 210 and
supplies the common electrode voltage Veom to the LCD
panel part 240. The DC signal supplied from the second
DC/DC converter 210 to the common electrode voltage
generator 220 serves as a power source signal for driving the
common electrode voltage generator 220.

[0054] The gamma voltage generator 230 generates a
gamma voltage Vp, in response to a DC signal from the
second DC/DC converter 210 and provides the gamma
voltage Vi to the LCD panel part 240. The DC signal
supplied from the second DC/DC converter 210 to the
gamma voltage generator 230 serves as a reference power
source of the gamma voltage generator 230. The common
electrode voltage generator 220 and the gamma voltage
generator 230 may also be integrally formed in the LCD
panel part 240.

[0055] The LCD panel part 240 includes a data driver, a
gate driver and an LCD panel. The LCD panel part 240
displays images based on data externally provided through
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a graphic controller (not shown) in response to a timing
signal from a timing controller (not shown).

[0056] Inthe liquid crystal display that adopts the external
DC supply part formed outside the LCD module part as
shown in FIG. 2, when the level of the electric current
flowing through the plurality of lamps L1-LN exceeds a
predetermined value (e.g., a level of a reference current), the
external DC supply part controls the level of the electric
current supplied to the plurality of lamps L1-LN and a part
of the electric current supplied to the plurality of lamps
L1-LN is bypassed to the ground through the bypassing
parts 41-4N, thereby preventing the plurality of lamps
L1-LN from being damaged.

[0057] Also, the above-described lamp driving apparatus
can be applied to a liquid crystal display device in which an
internal type DC supply part is formed within an LCD
module part.

[0058] FIG. 3 is a block diagram showing a liquid crystal
display that adopts an internal type DC supply part accord-
ing to the present invention.

[0059] Referring to FIG. 3, the liquid crystal display
includes an AC input part 300 and an LCD module part 400.
The AC input part 300 directly supplies the general-purpose
AC voltage having, for example, 100 to 240 volts to the
LCD module part 400. The AC input part 300 can supply the
general-purpose AC to the LCD module part 400 by plug-
ging a plug into a socket.

[0060] The LCD module part 400 includes an AC/DC
rectifier 410, a DC/DC converter 420, a common ¢lectrode
voltage generator 430, a gamma voltage generator 440, an
LCD panel part 450, a DC/AC inverter 460, a plurality of
lamps L1-LN, a plurality of electric current detecting parts
31-3N connected to corresponding one of the lamps L1-LN,
and a plurality of bypassing parts 41-4N connected to
corresponding one of the lamps L1-LN. The LCD module
part 400 receives the general-purpose AC voltage from the
AC input part 300 and displays an image based on data from
a graphic controller (not shown).

[0061] Particularly, the AC/DC rectifier 410 rectifies the
general-purpose AC voltage having, for example, 100 to 240
volts supplied through the AC input part 300 into a DC
voltage and supplies the rectified DC voltage to the DC/DC
converter 420. For example, a diode rectifier or an active
PWM rectifier is used as the AC/DC rectifier 420.

[0062] The DC/DC converter 420 converts the rectified
DC voltage from the AC/DC rectifier 410 into DC signals
having different levels with each other and provides the DC
signals to the common electrode voltage generator 430, the
gamma voltage generator 440 and the LCD panel part 450,
respectively. For example, a boost converter, a buck con-
verter, a half-bridge converter, a fly-back converter, a full-
bridge converter, a push-full converter, a forward converter,
or the like can be used as the DC/DC converter 420.

[0063] The common electrode voltage generator 430 gen-
erates a common electrode voltage Vcom in response to a
DC signal from the DC/DC converter 420 and supplies the
common electrode voltage Veom to the LCD panel part 450.
The DC signal supplied from the DC/DC converter 420 to
the common electrode voltage generator 430 serves as a
power source signal for driving the common electrode
voltage generator 430.
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[0064] The gamma voltage generator 440 generates a
gamma voltage Vpp, in response to the DC signal from the
DC/DC converter 420 and provides the gamma voltage V5,
1o the LCD panel part 450. The DC signal supplied from the
DC/DC converter 420 to the gamma voltage generator 440
serves as a reference power source of the gamma voltage
generator 440. The common electrode voltage generator 430
and gamma voltage generator 440 may also be integrally
formed in the LCD panel part 450.

[0065] The LCD panel part 450 includes a data driver, a
gate driver and an LCD panel. The LCD panel part 450
displays images based on data externally provided through
a graphic controller (not shown) in response to a timing
signal from a timing controller (not shown).

[0066] The DC/AC inverter 460 inverts a DC signal
generated from DC/DC converter 420 into an AC signal. The
AC signal output from the DC/AC inverter 460 has a high
level within a range of, for example, 500 to 600 volts that is
suitable to the lamps L1-LN. Any inverter operating with the
high voltage within the range of, for example, 500 to 600
volts can be used as the DC/AC inverter 460. For example,
a royer inverter, a push-pull inverter, a half-bridge inverter,
a full-bridge inverter, or the like may be used as the DC/AC
inverter 460.

[0067] In this embodiment, the DC/AC inverter 460 which
inverts the high-voltage DC signal into the AC signal is
disposed within the LCD module part 400, so that the liquid
crystal display device may employ a transformer having a
coil with the number of turns smaller than that of a coil in
a conventional liquid crystal display device. Moreover, the
liquid crystal display device according to the present inven-
tion can employ the DC/AC inverter without a transformer.
Thus, the cost for the liquid crystal display device may be
reduced.

[0068] The lamps L1-LN are disposed under the LCD
panel or adjacent to side portions of the LCD panel and
illuminates light to the LCD panel in response to the AC
voltage.

[0069] The electric current detecting parts 31-3N detect
the electric current flowing through the lamps L1-LN,
respectively. When the level of the detected electric current
exceeds a predetermined threshold value (e.g., a level of a
reference electric current), corresponding one or more of the
electric current detecting parts 31-3N each generate an
excess detecting signal to the DC/DC converter 420 to
control the level of the DC supplied to the DC/AC inverter
460 and activates the bypassing parts 41-4N to reduce the
level of the AC supplied to the lamps L1-LN.

[0070] FIG. 4 is a circuit diagram for illustrating the lamp
driving apparatus shown in FIG. 3.

[0071] Referring to FIGS. 3 and 4, the AC input part 300
supplies the general-purpose voltage having, for example,
100 to 240 volts to the AD/DC rectifier 410. The AC/DC
rectifier 410 (e.g., AC/DC diode rectifier) includes, for
example, two-diode parts each having two diodes connected
in series. The two-diode parts are connected in parallel with
each other. The AC/DC diode rectifier 410 rectifies the
general-purpose voltage input from the AC input part 300
and supplies the rectified DC to a first DC/DC converter
420a.
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[0072] The first DC/DC converter 420q is a boost DC/DC
converter having the PFC function. The first DC/DC con-
verter 420a pulls up or down the rectified DC input from the
AC/DC diode rectifier 410 and supplies the pulled-up/down
DC to a second DC/DC converter 4200 and the DC/AC
inverter 460.

[0073] In particular, the first DC/DC converter 420a
includes, for example, an inductor L, a first metal-oxide
semiconductor field effect transistor (hereinafter, referred to
as a “MOSFET”) Q1, a diode D5 and a capacitor C. A drain
of the first MOSFET Q1 is connected to a first terminal of
the AC/DC diode rectifier 410 through the inductor L, a
source of the MOSFET Q1 is connected to a second terminal
of the AC/DC diode rectifier 410, and a gate of the first
MOSEFET Q1 is connected to the electric current detecting
parts 31-3N. The inductor L is connected between the first
terminal of the AC/DC diode rectifier 410 and the drain of
the first MOSFET Q1. The capacitor C is connected between
the diode D5 and the source of the MOSFET Q1.

[0074] When positive current having a predetermined
level is provided from one or more of the electric current
detecting parts 31-3N to the gate of the first MOSFET Ql1,
the first MOSFET Q1 is turned on, thereby pulling down the
level of the voltage applied to the second DC/DC converter
420b and/or the DC/AC inverter 460.

[0075] The second DC/DC converter 4206 is, for example,
a fly-back converter having a multiple-output function and
outputs multiple voltages in response to the voltage from the
first DC/DC converter 420a. Particularly, the second DC/DC
converter 4205 includes a sixth MOSFET Q6 having a diode
which is connected between the source and drain of the sixth
MOSFET Q6 and turned on in response to a reversed bias,
and a first transformer T1 having a primary coil which
generates a main power, a magnetic core and secondary coils
which generate multiple sub-powers. In the second DC/DC
converter 420b, the DC input from the first DC/DC con-
verter 420z is provided to the primary coil and to the
secondary coils through the magnetic core.

[0076] A DC output through the primary coil is used for
data driving operation which demands relatively high power,
and the DC outputs through the secondary coils are applied
to a scan driver. The DC outputs through the secondary coils
are used for signals such as a gate on/off voltage Von/Voff for
controlling TFT switching devices, a reference voltage of
the common electrode voltage Vecom applied to the common
electrode line, and a reference voltage for generating the
gamma voltage.

[0077] The DC/AC inverter 460 includes a second to fifth
MOSFETs Q2, Q3, Q4 and Q35 and transformers T2, T3, . .
., and Tn+1 and outputs a voltage for CCFL backlight. The
second to fifth MOSFETs Q2, Q3, Q4 and QS each have a
source and a drain connected with a diode therebetween.

[0078] In particular, the DC/AC inverter 460 includes the
second MOSFET Q2 connected to the capacitor C through
the drain thereof, the third MOSFET Q3 connected to the
source of the second MOSFET Q2 through the drain thereof
and connected to the capacitor C through the source thereof,
the fourth MOSFET Q4 connected to the drain of the second
MOSFET Q2, and the fifth MOSFET Q5 connected to the
source of the fourth MOSFET Q4 through the drain thereof
and connected to the source of the third MOSFET Q3
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through the source thereof. A common node of the second
and third MOSFETs Q2, Q3, i.c., the source of the second
MOSEFET Q2 and the drain of the third MOSFET Q3, is
connected to one end of each primary coil of the respective
transformers T2-Tn+1, and a common node of the fourth and
fifth MOSFETs Q4, QS8, ie., the source of the fourth
MOSEFET Q4 and the drain of the fifth MOSFET Q5, is
connected to the other end of each primary coil of the
respective transformers T2-Tn+1. The CCFLs are each
connected to corresponding one of the secondary coils of the
transformers T2-Tn+1. The DC/AC inverter 460 pulls up the
DC input provided to the primary coils and provides the
pulled-up DC to the lamps such as the CCFLs.

[0079] The electric current flowing through the lamps is
detected by means of the electric current detecting parts
31-3N. When the level of the electric current exceeds a
predetermined threshold value (e.g., the level of a reference
electric current), the electric current detecting parts 31-3N
activate the bypassing parts 41-4N to bypass a part of the
electric current supplied to the lamps L1-LN. Also, the
electric current detecting parts 31-3N output a positive
signal having a predetermined level to the gate of the first
MOSEFET Ql, thereby decreasing the DC electric current
supplied to the lamps L1-.

[0080] According to the above-mentioned lamp driving
apparatus and liquid crystal display having the same of the
present invention, the DC electric current flowing through
the lamps is detected by the electric current detecting parts.
When the level of the DC electric current flowing through
the lamps exceeds a predetermined threshold value, the
bypassing parts each bypass a part of the DC electric current
supplied to the lamps to the ground, thereby decreasing the
amount of the DC electric current supplied to the lamps and
preventing the lamps from being damaged.

[0081] Further, the lamp driving apparatus according to
the present invention is easily applied not only to the liquid
crystal display that adopts the external type DC power
circuit such as a mobile computer, but also to the liquid
crystal display having the internal type DC power circuit
internally adopted into a monitor.

[0082] This invention has been described above with
reference to the aforementioned embodiments. It is evident,
however, that many alternative modifications and variations
will be apparent to those having skills in the art in light of
the foregoing description. Accordingly, the present inven-
tion embraces all such alternative modifications and varia-
tions as fall within the spirit and scope of the appended
claims.

What is claimed is:
1. An apparatus for driving a lamp, the apparatus com-
prising:

a DC/DC converter for converting a DC input signal into
a converted DC signal having a voltage level;

a DC/AC inverter for inverting the converted DC signal
into an AC signal to supply the inverted AC signal to an
input terminal of the lamp; and

a power controller for detecting electric current at an
output terminal of the lamp to generate a feedback
signal to control the voltage level of the converted DC
signal output from the DC/DC converter and bypassing
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a part of the inverted AC signal applied to the input
terminal of the lamp when a level of the detected
electric current is higher than a predetermined thresh-
old value.

2. The apparatus for driving a lamp of claim 1, wherein
the power controller comprises:

an electric current detecting means for detecting the
electric current at the output terminal of the lamp, the
electric current detecting means having a first terminal
connected to the output terminal of the lamp, a second
terminal outputting the feedback signal to the DC/DC
converter, and a third terminal outputting a detecting
signal indicating that the detected electric current level
is higher than the predetermined threshold value; and

a bypassing means for bypassing the part of the inverted
AC signal supplied to the input terminal of the lamp in
response to the detecting signal from the electric cur-
rent detecting means.

3. The apparatus for driving lamp of claim 2, wherein the
bypassing means comprises a switching means connected
between the input terminal of the lamp and ground, for
bypassing the part of the inverted AC signal supplied to the
input terminal of the lamp to the ground in response to the
detecting signal from the electric current detecting means.

4. The apparatus for driving lamp of claim 3, wherein the
bypassing means further comprises a second resistor of
which a first terminal is connected to the electric current
detecting means and a second terminal is connected to the
switching means.

5. The apparatus for driving lamp of claim 4, wherein the
bypassing means further comprises a third resistor of which
a first terminal is connected to the second terminal of the
second resistor and a second terminal is connected to the
ground.

6. The apparatus for driving lamp of claim 3, wherein the
switching means includes a transistor having an electric
conduction path between the input terminal of the lamp and
the ground, the transistor being turned on or off in response
to the detecting signal from the electric current detecting
means.

7. The apparatus for driving lamp of claim 6, wherein the
switching means further includes a first resistor connected
between the input terminal of the lamp and the ground to
form the conduction pass.

bypassing means further comprises a first resistor, the first
resistor having a first terminal connected with the input
terminal of the lamp and a second terminal

the ground.

8. The apparatus for driving lamp of claim 2, wherein the
electric current detecting means comprises:

a resistor connected between the output terminal of the
lamp and the ground,

a first diode connected between the output terminal of the
lamp and the ground in parallel with the resistor; and

a second diode connected between the output terminal of
the lamp and the third terminal of the electric current
detecting means.
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9. A liquid crystal display comprising:
a liquid crystal display panel for displaying an image;

a plurality of lamps for providing light to the liquid crystal
display panel; and

a lamp driving means for converting a voltage level of an
externally supplied input signal to provide a converted
signal to the plurality of lamps, and bypassing an
excessive part of the converted signal provided to the
plurality of lamps to prevent the plurality of lamps from
being damaged by the excessive part,

wherein the lamp driving means includes:

a power converter for converting a DC signal into an
AC signal to supply the converted AC signal to an
input terminal of each of the plurality of lamps; and

a power controller for detecting electric current at an
output terminal of a lamp and bypassing a part of the
converted AC signal applied to the input terminal of
the lamp when a level of the detected electric current
is higher than a predetermined threshold value.

10. The liquid crystal display of claim 9, wherein the
power controller is provided for each of the plurality of
lamps.

11. The liquid crystal display of claim 9, wherein the
plurality of lamps are disposed under the liquid crystal
display panel.

12. The liquid crystal display of claim 9, wherein the
plurality of lamps are disposed adjacent to a side portion of
the liquid crystal display panel.

13. The liquid crystal display of claim 9, wherein the
POWEr converter comprises:

a DC/DC converter for converting the DC signal into a
converted DC signal with a converted voltage level,
and

a DC/AC inverter for inverting the converted DC signal
into the converted AC signal to be supplied to the input
terminal of each of the lamps.

14. The liquid crystal display of claim 13, wherein the

power controller comprises:
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an electric current detecting means for detecting the
electric current at the output terminal of the lamp, the
electric current detecting means having a first terminal
connected to the output terminal of the lamp, a second
terminal outputting a feedback signal to the DC/DC
converter to control the converted voltage level of the
converted DC signal, and a third terminal outputting a
detecting signal indicating that the detected electric
current level is higher than the predetermined threshold
value; and

a bypassing means for bypassing the part of the inverted
AC signal supplying to the input terminal of the lamp
in response to the detecting signal from the electric
current detecting means.

15. The liquid crystal display of claim 14, wherein the
bypassing means comprises a switching means connected
between the input terminal of the lamp and ground, for
bypassing the part of the inverted AC signal supplied to the
input terminal of the lamp to the ground in response to the
detecting signal from the electric current detecting means.

16. The liquid crystal display of claim 15, wherein the
bypassing means further comprises a second resistor of
which a first terminal is connected to the electric current
detecting means and a second terminal is connected to the
switching means.

17. The liquid crystal display of claim 16, wherein the
bypassing means further comprises a third resistor of which
a first terminal is connected to the second terminal of the
second resistor and a second terminal is connected to the
ground.

18. The liquid crystal display of claim 15, wherein the
switching means includes a transistor having an electric
conduction path between the input terminal of the lamp and
the ground, the transistor being turned on or off in response
to the detecting signal from the electric current detecting
means.

19. The apparatus for driving lamp of claim 18, wherein
the switching means further includes a first resistor con-
nected between the input terminal of the lamp and the
ground to form the conduction pass.
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