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BACKLIGHT ASSEMBLY DRIVING
APPARATUS FOR LIQUID CRYSTAL
DISPLAY

This application claims the benefit of the Korean Patent
Application No. P2006-0020427 filed on Mar. 3, 2006, which
is hereby incorporated in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a light source, and more particu-
larly to a backlight assembly driving apparatus for a liquid
crystal display. Although the present invention is suitable for
a wide scope of applications, it is particularly suitable for
normally operating light emitting diodes in a backlight
although a malfunction has occurred in one of the light emit-
ting diodes.

2. Description of the Related Art

Generally, a liquid crystal display (LCD) controls light
transmittance of liquid crystal cells in accordance with video
signals, to thereby display a picture. An active matrix type of
liquid crystal display device uses a switching device in each
liquid crystal cell so that each liquid cell can be actively
switched. Such active switching increases response speed so
that moving pictures can be displayed on the liquid crystal
display device. The switching device used for the active
matrix liquid crystal display device is typically a thin film
transistor (TFT).

FIG. 1 is an equivalent circuit diagram of a pixel provided
at a liquid crystal display device. A gate electrode of the TFT
is connected to the gate line GL. while a source electrode
thereof is connected to a data line DL. Further, a drain elec-
trode of the TFT is connected to a pixel electrode of the liquid
crystal cell Clc and to one electrode of a storage capacitor Cst.
A common electrode of the liquid crystal cell Clc is supplied
with a common voltage Vcom. The active matrix LCD con-
verts a digital input data into an analog data voltage on the
basis of a gamma reference voltage. When the analog data
voltage is supplied to the data line DL while a scanning pulse
is supplied to the gate line GL, a channel between the source
electrode and the drain electrode thereof, thereby supplying a
data voltage on the data line DL to the pixel electrode to
thereby charge the liquid crystal cell Clc. Thus, the storage
capacitor Cst receives the data voltage fed from the data line
DL when the TFT is turned ON, and then maintains the data
voltage in the liquid crystal cell when the TFT is turned OFF.
In response to the data voltage on the pixel electrode, liquid
crystal molecules ofthe liquid crystal cell are reoriented by an
electric field between the pixel electrode and the common
electrode, to thereby modulate light.

FIG. 2 is a block diagram of a related art liquid crystal
display device. As shown in FIG. 2, a liquid crystal display
device 100 includes a liquid crystal display panel 110 having
thin film transistors (TFTs) for driving the liquid crystal cells
Clc adjacent to where data lines DL1-DLm and gate lines
GL1-GLn crossing each other, a data driver 120 for supplying
data to the data lines DL.1-DLm of the liquid crystal display
panel 110, a gate driver 130 for supplying a scanning pulse to
the gate lines GL1-GLn of the liquid crystal display panel
110, a gamma reference voltage generator 140 for providing
a gamma reference voltage to the data driver 120, a backlight
assembly 150 for irradiating light onto the liquid crystal dis-
play panel 110, an inverter 160 for applying AC voltage and
current to the backlight assembly 160, a common voltage
generator 170 for providing a common voltage Vcom to the
common electrode of the liquid crystal cells Clc of the liquid
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crystal display panel 110, a gate driving voltage generator 180
for providing a gate high voltage VGH and a gate low voltage
VGL to the gate driver 130, and a timing controller 190 for
controlling the data driver 120 and the gate driver 130. The
liquid crystal display panel 110 has a layer of liquid crystal
positioned between two glass substrates. The data lines DL1-
DLm and the gate lines GL.1-GLn perpendicularly cross each
other on the lower glass substrate of the liquid crystal display
panel 110. Each crossing of the data lines DL.1-DLm and the
gate lines GL1-GLn is provided with a TFT.

The TFTs of the liquid crystal display panel 110 switches
data on the data lines DL1-DLm to the liquid crystal cells Clc
in response to scanning pulses on the gate lines GL1-GLn.
The gate electrode of a TFT is connected to gate lines while
the source electrode thereof is connected to a data line. Fur-
ther, the drain electrode of the TFT is connected to the pixel
electrode of the liquid crystal cell Clc and to the storage
capacitor Cst.

The gamma reference voltage generator 140 receives the
highest level of power voltage VCC of the power voltage
supplied to the liquid crystal display panel 110 to generate
positive and negative gamma reference voltages, which are
supplied to the data driver 120. The data driver 120 supplies
data to the data lines DL.1-DLm in response to a data driving
control signal DDC from the timing controller 190. Further,
the data driver 120 samples and latches a digital video data
RGB fed from the timing controller 190, and then converts
digital video data RGB into analog data voltages based upon
agamma reference voltage from the gamma reference voltage
generator 140. The analog data voltages, which are represen-
tative of gray scale levels in the liquid crystal cell Clc of the
liquid crystal display panel 110, are then supplied to the data
lines DL1-DLm.

The gate driver 130 sequentially generates a scanning
pulse, such as a gate pulse, in response to a gate driving
control signal GDC and a gate shift clock GSC from the
timing controller 190. The gate driver 130 provides a high
level voltage and a low level voltage of the scanning pulse in
accordance with the gate high voltage VGH and the gate low
voltage VGL from the gate driving voltage generator 180. The
scanning pulse is supplied to the gate lines GL1-GLn.

The backlight assembly 150 is provided at the rear side of
the liquid crystal display panel 110, and is powered by an
alternating current (AC) voltage supplied to the inverter 160.
The backlight assembly 150 irradiates light onto each pixel of
the liquid crystal display panel 110. The inverter 160 converts
a rectangular wave signal generated within the inverter 160
into a triangular wave signal and then compares the triangular
wave signal with a direct current (DC) power voltage VCC, to
thereby generate a burst dimming signal proportional to a
result of the comparison. If the burst dimming signal deter-
mined in accordance with the rectangular wave signal within
the inverter 160, then a driving integrated circuit (IC) (not
shown) for controlling a generation of the AC voltage within
the inverter 160 controls a generation of AC voltage supplied
to the backlight assembly 150 in response to the burst dim-
ming signal.

The common voltage generator 170 receives a low-level
power voltage VDD to generate a common voltage Vcom, and
supplies it to the common electrode of the liquid crystal cell
Clc provided at each pixel of the liquid crystal display panel
110. The gate driving voltage generator 180 is also supplied
with a low-level power voltage VDD to generate the gate high
voltage VGH and the gate low voltage VGL, which are sup-
plied to the data driver 130. More particularly, the gate driving
voltage generator 180 provides a gate high voltage VGH that
is more than a threshold voltage of the TFTs in each of the
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pixels of the liquid crystal display panel 110 and a gate low
voltage VGL that is less then the threshold voltage of the
TFTs. The gate high voltage VGH and the gate low voltage
VGL are used for determining a high level voltage and a low
level voltage of the scanning pulse generated by the gate
driver 130, respectively.

The timing controller 190 supplies a digital video data
RGB from a digital video card (not shown) to the data driver
120 while generating a data driving control signal DCC, a
gate shift clock GSC and a gate driving control signal GDC
using horizontal/vertical synchronizing signals H and V in
response to a clock signal CLK. The data driving control
signal DCC is supplied to the data driver 120. The data driving
control signal DDC includes a source shift clock SSC, a
source start pulse SSP, a polarity control signal POL and a
source output enable signal SOE. The gate shift clock GSC
and the gate driving control signal GDC are supplied to the
gate driver 130. The gate driving control signal GDC includes
a gate start pulse GSP and a gate output enable signal GOE.

FIG. 3 shows a configuration of a light emitting diode
string included in the backlight assembly of the related art
liquid crystal display device. As shown in FIG. 3, a light
emitting diode string 150 of the related art backlight assembly
consists of a plurality of light emitting diodes LED1-LEDn
serially connected to each other. Since the plurality of light
emitting diodes LED1-LEDn are connected in series with
each other, when any one of the plurality of light emitting
diodes LED1-LEDn fails as an open circuit, the string of light
emitting diodes is turned off. For example, if a second light
emitting diode LED2 of the plurality of light emitting diodes
LED1-LEDn fails as an open circuit, then the light emitting
diodes LED3-LEDn will be turned off.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a back-
light assembly driving apparatus for a liquid crystal display
that substantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

An object of the present invention is to provide a backlight
assembly driving apparatus to prevent a light emitting diode
string within the backlight assembly of a liquid crystal dis-
play device from being turned off due to a light emitting diode
in the string failing as an open circuit.

Another object of the present invention is to provide a
backlight assembly driving apparatus in which current is
redirected from a open circuited light emitting diode in a
string of light emitting diodes within the backlight assembly
of a liquid crystal display device.

Another object of the present invention is to provide a
backlight assembly driving apparatus for normally driving
light emitting diodes of a light emitting diode string within the
backlight assembly ofa liquid crystal display device although
one of the light emitting diodes of the string has failed

Another object of the present invention is to provide a
backlight assembly driving apparatus for maintaining good
picture quality despite failure of a light emitting diode within
the backlight assembly of a liquid crystal display device.

In order to achieve these and other objects of the invention,
a backlight assembly driving apparatus for a liquid crystal
display device includes a light emitting diode string of seri-
ally connected light emitting diodes, and switching devices
connected in parallel to and in a one-to-one correspondence
with the light emitting diodes to conduct or turn off current
applied to a correspondingly parallel-connected light emit-
ting diode.
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A backlight assembly driving apparatus for a liquid crystal
display device includes a light emitting diode string of seri-
ally connected light emitting diodes, a plurality of optical
couplers arranged in one-to-one correspondence with each of
the light emitting diodes to generate a bias in accordance with
a radiation of said correspondingly arranged light emitting
diodes, first switching devices connected to output terminals
of the optical couplers in a one-to-one correspondence with
the optical couplers that are biased by the light emitting
diodes, floating switches connected to output terminals of the
first switching devices in one-to-one correspondence with the
first switching devices to switch a voltage supplied via the
output terminals of the correspondingly connected first
switching devices, and second switching devices connected
in parallel to and in a one-to-one correspondence with the
floating switches.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention. In the
drawings:

FIG. 1 is an equivalent circuit diagram of a pixel provided
at a liquid crystal display device;

FIG. 2 is a block diagram showing a configuration of the
related art liquid crystal display device;

FIG. 3 illustrates a configuration of a light emitting diode
string included in a backlight assembly of the related art
liquid crystal display device;

FIG. 4 is a block diagram showing a configuration of a
backlight assembly driving apparatus in a liquid crystal dis-
play device according to an embodiment of the present inven-
tion;

FIG. 5 is a circuit diagram of the switching devices shown
in FIG. 4; and

FIG. 6 and FIG. 7 are equivalent circuit diagrams of the
light emitting diode string shown in FIG. 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 4 shows a configuration of a backlight assembly driv-
ing apparatus in a liquid crystal display device according to an
embodiment of the present invention. As shown in FI1G. 4, the
backlight assembly driving apparatus 200 includes a rectifier
210 for converting a power voltage, such as 220 VAC, into a
direct current (DC) voltage, a smoother 220 for eliminating
voltage ripple in the DC voltage converted by the rectifier
210, a power factor corrector 230 for correcting a power
factor of the DC voltage outputted from the smoother 220 to
output a corrected DC voltage of, for example, 400V, a
DC/DC converter 240 for converting the corrected DC volt-
age of 400V outputted from the power factor corrector 230
into a power DC voltage VCC that is provided to the inverter
160 shown in FIG. 2, and a light emitting diode driver 250 for
converting the DC 400V supplied from the DC/DC converter
240 into a light emitting diode driving voltage that is supply
it to a light emitting diode string 300. Light emitting diodes
LEDI1-LEDn are serially connected in the light emitting
diode string 300.
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The backlight assembly driving apparatus 200 includes
switching devices 260-1 to 260-# that are connected in par-
allel to and in a one-to-one correspondence with the light
emitting diodes LED1-LEDn. The switching devices 260
include a switch controlled by a light emitted from said cor-
respondingly parallel-connected light emitting diode to con-
duct or turn off a current applied to the correspondingly
parallel-connected light emitting diode. In addition, the back-
light assembly driving apparatus 200 includes resistors

R1-Rn connected in parallel to and in a one-to-one correspon-
dence with the light emitting diodes LED1-LEDn.

The rectifier 210, the smoother 220, the power factor cor-
rector 230 and the DC/DC converter 240 are provided on a
power board (not shown) of a system, such as a monitor, a
television receiver or the like, employing the liquid crystal
display device 100 rather than on the liquid crystal display
device 100. The light emitting diode string 300, the switching
devices 260-1 to 260-» and the resistors R1-Rn are provided
in the liquid crystal display device 100, as shown in FIG. 2.
The rectifier 210 converts a commercial power voltage, such
as 220 VAC, into a boosting voltage and supplies it to the
smoother 220. Since a boosting voltage is made in such a
rectifying process, approximately 331 DCV is supplied to the
smoother 220 in the case of a commercial power voltage, such
as 220 VAC. The smoother 220 eliminates a ripple voltage on
the boosting voltage, such as 331 VDC, so as to only apply a
DC component of the boosting voltage to the power factor
corrector 230. In other words, the smoother 220 passes only a
DC component of the boosting component but absorbs and
removes AC components. The power factor corrector 230
makes a power factor correction of the boosting voltage
applied from the smoother 220 to eliminate a phase difference
between the voltage and the current, and supplies the DC
400V to the light emitting diode driver 250. Since the com-
mercial power voltage used in each country may be different,
the power factor corrector 230 is configured to supply a
constant DC voltage, such as 400 VDC, irrespective of a
magnitude of the available commercial power voltage. The
DC/DC converter 240 converts the constant DC voltage out-
putted from the power factor corrector 230 into a supply
voltage, such as 24 VDC, to the light emitting diode driver
250. The light emitting diode driver 250 converts the high-
level supply voltage from the DC/DC converter 240 to a
low-level supply voltage to the light emitting diode string
300.

The switching devices 260-1 to 260-» are connected in
parallel to and in a one-to-one correspondence with the light
emitting diodes LED1-LEDn. For example, the first switch-
ing device 260-1 is connected in parallel to the first light
emitting diode LED1. Further, the second switching device
260-2 is connected in parallel to the second light emitting
diode LED2. Thus, an nth switching device 260-» is con-
nected in parallel to an nth light emitting diode LEDn.

The resistors R1 to Rn are connected in parallel to and in a
one-to-one correspondence with the light emitting diodes
LED1 to LEDn and, at the same time, are connected in par-
allel to and in a one-to-one correspondence with the switch-
ing devices 260-1 to 260-». For example, the first resistor R1
is connected in parallel to the first light emitting diode LED1
and is also connected in parallel to the first switching device
260-1. Further, the second resistor R2 is connected in parallel
to the second light emitting diode LED2 and is also connected
in parallel to the second switching device 260-2. Thus, an nth
resistor Rn is connected in parallel to the nth light emitting
diode LEDn and is also connected in parallel to the nth
switching device 260-7.
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FIG. 5 is a circuit diagram of the switching devices shown
in FIG. 4. Referring to FIG. 5, each of the switching devices
260-1 to 260-7 includes an optical coupler 261 for generating
a bias in accordance with whether or not the light emitting
diode is irradiating light, a bipolar NPN-type transistor TR1
for providing a driving voltage in accordance with whether a
bias is received from the optical coupler 261, a floating switch
262 for regulating a driving voltage supplied via from the
output terminal of the bipolar transistor TR1, and an n-chan-
nel metal-oxide-semiconductor field effect transistor
(NMOSFET) FT1 that switches in response to a regulated
driving voltage from the floating switch 262. Further, each of
the switching devices 260-1 to 260-» includes a load resistor
RL1 connected between an emitter of the bipolar transistor
TR1 and ground.

The optical coupler 261 is arranged adjacent to the light
emitting diode and generates a bias that is supplied to a base
of'the bipolar transistor TR1 when the light emitting diode is
irradiating light. In contrast, the optical coupler 261 does not
generate a bias when the light emitting diode does not irradi-
ate light. The optical coupler 261 and the light emitting diode
may be implemented in a single chip.

The transistor TR1 has a collector connected to a power
voltage VCC, a base connected to an output terminal of the
optical coupler 261 and an emitter connected to the ground.
Herein, an output node Nout with a power voltage VCC is at
the collector of the transistor TR1. If a bias from the optical
coupler 261 is applied to the base of the bipolar transistor
TR1, then the bipolar transistor TR1 is turned on, to thereby
allow the power voltage at the output node Nout to go to
ground. Otherwise, if a bias is not applied from the optical
coupler 261, the transistor TR1 is turned off; to thereby allow
the power voltage VCC at the output node Nout to be applied
to the floating switch 262.

The floating switch 262 includes a capacitor C1 connected
in series to the output node Nout of the bipolar transistor TR1,
a transformer TRN1 consisting of a primary coil L1 and a
secondary coil 1.2, a capacitor C2 connected in series to one
terminal of the secondary coil L2 of the transformer TRN1, a
diode D1 connected in parallel to the capacitor C2, and a
resistor R10 connected in parallel to the diode D1. One ter-
minal of the primary coil L1 of the transformer TR1 is con-
nected to the capacitor C1 and the other terminal of the
primary coil L1 of the transformer TR1 is connected to
ground. The diode D1 has an anode connected to an other
terminal of the secondary coil L2 of the transformer TRN1
and a cathode connected to the capacitor C2. Such a floating
switch 262 regulates a power voltage VCC at the output node
Nout of the bipolar transistor TR1 into the gate of the NMOS-
FET FT1.

The NMOSFET FT1 has a gate connected to the floating
switch 262, a drain connected to the anode of the light emit-
ting diode and a source connected to the cathode of the light
emitting diode. An NMOSFET FT1 is included in each of the
switching devices 260-1 to 260-». Herein, in the case of the
NMOSFET FT1 included in the first switching device 260-1
as an example, the drain of the NMOSFET FT1 is commonly
connected to the anode of the light emitting diode LED1 and
the output terminal of the light emitting diode 250 while the
source thereof is commonly connected to the cathode of the
light emitting diode LED1 and the anode of the light emitting
diode LED1.

FIG. 6 and FIG. 7 are equivalent circuit diagrams of the
light emitting diode string shown in FIG. 4. An operation of
the backlight assembly driving apparatus according to an
embodiment of the present invention will be described below.
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A switching operation of the first switching device 260-1 will
be described. The switching devices 260-1 to 260-» all func-
tion in similar matter.

First, when the first light emitting diode LED1 is normally
irradiating light, the optical coupler 261 generates a bias that
is applied to the base of the bipolar transistor TR1. The
transistor TR1 is turned on by the bias from the optical cou-
pler 261 so that the power supply VCC at the output node
Nout of the transistor TR1 is applied to the ground and hence
a voltage fails to be applied to the gate of the NMOSFET FT1
so that the NMOSFET FT1 is turned off. Thus, when the first
light emitting diode LED1 is irradiating light, the NMOSFET
FT1 is turned off. When all of the rest of the light emitting
diodes down to the last light emitting diode LEDn are all
irradiating light, the equivalent circuit is the light emitting
diode string 300 shown in FIG. 6.

On the other hand, when the first light emitting diode LED1
fails to generate light, the optical coupler 261 does not gen-
erate a bias. When a bias from the optical coupler 261 is not
applied to the base of the transistor TR1, the transistor TR1 is
turned off and the voltage of the power supply VCC at the
output node Nout of the transistor TR1 is applied via the
floating switch 262 to the gate of the NMOSFET FT1, to
thereby turn on the NMOSFET FT1. All of the second
through nth light emitting diodes LED2-LEDn are normally
driven while the first light emitting diode LED1 is bypassed
by the turn-on of the NMOSFET FT1, as shown in the equiva-
lent circuit of FIG. 7. Thus, if a first light emitting diode LED1
ceases to emit light, then a voltage previously applied to the
anode of'the first light emitting diode LED1 is supplied via the
first switching device 260-1 to the anode of the 2nd light
emitting diode LED2. Accordingly, the backlight assembly
driving apparatus according to an embodiment of the present
invention applies switching devices 260-1 to 260-» and the
resistors R1-Rn to the light emitting diode string 300 so that
operational light emitting diodes of the light emitting diode
string 300 continue to operate even though light emitting
diode(s) of the light emitting diode string 300 cease to emit
light and/or fail as an open circuit.

As described above, the backlight assembly driving appa-
ratus according to embodiments of the present invention redi-
rects a current previously applied to a malfunction light emit-
ting diode of a light emitting diode string included in the
backlight assembly of the liquid crystal display device to the
next light emitting diode in the light emitting diode string.
The redirection of the current enables the rest of the light
emitting diodes in the light emitting diode string can operate
normally even though one or more light emitting diodes mal-
function. Thus, picture quality is not degraded by the entire
string of light emitting diodes being turned off by one or more
malfunctioning light emitting diodes in the string.

It will be apparent to those skilled in the art that various
modifications and variations can be made in a backlight
assembly driving apparatus for a liquid crystal display of the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:
1. A backlight assembly driving apparatus for a liquid
crystal display device, comprising:
a light emitting diode string of serially connected light
emitting diodes; and
switching devices connected in parallel to and in a one-to-
one correspondence with the light emitting diodes to
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conduct or turn off current applied to a correspondingly
parallel-connected light emitting diode,

wherein each of the switching devices include an optical
coupler for generating a bias in accordance with light
radiation from a corresponding light emitting diode, a
first switching device for providing a driving voltage in
accordance with whether the optical coupler generates
bias, a floating switch for regulating the driving voltage
supplied via an output terminal of the first switching
device and a second switching device switching in
response to the regulated driving voltage from the float-
ing switch.

2. The backlight assembly driving apparatus according to

claim 1, further comprising:

resistors connected in parallel to and in a one-to-one cor-
respondence with the light emitting diodes, and con-
nected in parallel to and in a one-to-one correspondence
with the switching devices.

3. The backlight assembly driving apparatus according to
claim 1, wherein the corresponding optical couplers respec-
tively supply a bias to the corresponding first switching
devices when a light is irradiated from the corresponding light
emitting diodes.

4. The backlight assembly driving apparatus according to
claim 1, wherein the first switching device includes a bipolar
transistor that has a collector connected to a power supply, a
base connected to an output terminal of a corresponding
optical coupler and an emitter connected to a ground.

5. The backlight assembly driving apparatus according to
claim 4, wherein an output node with a power supply voltage
is positioned at a collector of the bipolar transistor.

6. The backlight assembly driving apparatus according to
claim 5, wherein a bipolar transistor is turned on when a bias
from a corresponding optical coupler is applied to a base of
the bipolar transistor and turned off when the bias from the
corresponding optical coupler is not applied to the base of the
bipolar transistor.

7. The backlight assembly driving apparatus according to
claim 6, wherein the second switching device includes a field
effect transistor having a gate connected to the floating
switch, a drain connected to the anode of the light emitting
diode and a source connected to the cathode of the light
emitting diode.

8. The backlight assembly driving apparatus according to
claim 7, wherein the field effect transistor is turned on by a
voltage applied to the gate thereof when the corresponding
light emitting diode does not radiate light, to thereby switch
an applied voltage from an anode of the corresponding light
emitting diode.

9. The backlight assembly driving apparatus according to
claim 7, wherein the field effect transistor is turned off when
the corresponding light emitting diode irradiates light.

10. The backlight assembly driving apparatus according to
claim 7, wherein the field effect transistor includes an n-chan-
nel metal-oxide-semiconductor field effect transistor.

11. A backlight assembly driving apparatus for a liquid
crystal display device, comprising;

a light emitting diode string of serially connected light

emitting diodes;

a plurality of optical couplers arranged in one-to-one cor-
respondence with each of the light emitting diodes to
generate a bias in accordance with a radiation of said
correspondingly arranged light emitting diodes;

first switching devices connected to output terminals of the
optical couplers in a one-to-one correspondence with the
optical couplers that are biased by the optical couplers;
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floating switches connected to output terminals of the first
switching devices in one-to-one correspondence with
the first switching devices to switch a voltage supplied
via the output terminals of the correspondingly con-
nected first switching devices; and

second switching devices connected in parallel to and in a
one-to-one correspondence with the floating switches.

12. The backlight assembly driving apparatus according to
claim 11, further comprising resistors connected in parallel to
and in one-to-one correspondence with the light emitting
diodes, and connected in parallel to and in a one-to-one cor-
respondence with the second switching devices.

13. The backlight assembly driving apparatus according to
claim 11, wherein the corresponding optical couplers respec-
tively supply a bias to the corresponding first switching
devices when a light is irradiated from the corresponding light
emitting diodes.

14. The backlight assembly driving apparatus according to
claim 13, wherein an output node with a voltage of the power
supply is positioned at the collector of the bipolar transistor.

15. The backlight assembly driving apparatus according to
claim 14, wherein the bipolar transistor is turned on when a
bias from a corresponding optical coupler is applied to a base

10
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of'the bipolar transistor and turned off when the bias from the
corresponding optical coupler is not applied to the base of the
bipolar transistor.

16. The backlight assembly driving apparatus according to
claim 11, wherein the first switching devices include bipolar
transistors that each have a collector connected to a power
supply, a base connected to an output terminal of a corre-
sponding optical coupler and an emitter connected to a
ground.

17. The backlight assembly driving apparatus according to
claim 11, wherein each of the second switching devices
include a field effect transistor having a gate connected to the
corresponding floating switch, a drain connected to an anode
of the corresponding light emitting diode and a source con-
nected to a cathode of the corresponding light emitting diode.

18. The backlight assembly driving apparatus according to
claim 17, wherein the field effect transistor is turned on by a
voltage applied to the gate thereof when a corresponding light
emitting diode is not radiating light to thereby switch an
applied voltage from an anode of the corresponding light
emitting diode.

19. The backlight assembly driving apparatus according to
claim 17, wherein the field effect transistor is turned off when
the corresponding light emitting diode is irradiating light.

* * Ed Ed *
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