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FIG. 2 (PRIOR ART)
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LIQUID CRYSTAL DISPLAY DEVICE HAVING A
SOURCE DRIVER AND A REPAIR AMPLIFIER

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of Korean
Patent Application No. 10-2004-0008253, filed on Feb. 9,
2004, in the Korean Intellectual Property. Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention relates to a liquid crystal
display device, and more specifically, to a source driver
having a repair amplifier and a liquid crystal display device
comprising the source driver.

[0004] 2. Discussion of the Related Art

[0005] Liquid crystal display devices have merits such as
decreased size, decreased thickness and lower power con-
sumption over other types of display devices. They have
been used for various types of electronic equipment such as
notebook computers, office automation equipment and
audio/video equipment. Specifically, active matrix type lig-
uid crystal display devices, employing thin film transistors
as switch elements, are suitable for displaying moving
images.

[0006] FIG. 1 is a block diagram schematically illustrat-
ing a conventional liquid crystal display device. The con-
ventional liquid crystal display device 100 comprises a

source driver 110, a liquid crystal panel 160, a first fuse (F)
171 and a second fuse (F) 172.

[0007] The source driver 110 comprises digital-to-analog
converters (DAC) 120, normal amplifiers 130, an output
detection circuit 140 and a repair amplifier 150.

[0008] A plurality of digital-to-analog converters 120 and
a plurality of normal amplifiers 130 are provided in the
source driver 110. Source line driving signals, which are
outputs of the normal amplifiers 130, are also output from
the source driver 110. Each source line driving signal is
represented by the reference numeral Y,. The source line
driving signals Y, are generated by an inverted signal of a
polarity control signal POL, and are inverted signals of an
n-th source line driving signal Y.

[0009] Each DAC 120 converts a digital image signal
D_DAT into analog image signals, VP and VN, and outputs
the converted signal. The analog image signals VP and VN
indicate a gray level voltage.

[0010] Each normal amplifier 130 amplifies the analog
image signals VP and VN in response to the polarity control
signal POL and generates the source line driving signal Y_,
which drives source line SL, of the liquid crystal panel 160.
The polarity control signal POL is a signal controlling the
polarity of liquid crystal and is to be inverted every frame so
as to prevent deterioration of the liquid crystal panel 160.
Each normal amplifier 130 can be implemented as a single
amplifier or a rail-to-rail amplifier.

[0011] When an open circuit defect (indicated by the letter
A in the figure) is generated in one of the source lines SL,,
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which can be due to errors made during the manufactur of
the liquid crystal panel 160, the first and second fuses 171
and 172 can be melted with a laser to connect the metal lines
arranged at both ends of the first and second fuses 171 and
172.

[0012] The output detection circuit 140 generates a detec-
tion signal DET, in response to the source line driving signal
Y, that is applied when the metal lines at both ends of the
first fuse 171 are connected by a laser. For example, when
the voltage level of the source line driving signal Y, ranges
between VDD/2 and VDD, which is hereinafter referred to
as a positive voltage, the output detection circuit 140 gen-
erates the detection signal DET of a high level. Similarly,
when the voltage level of the source line driving signal Y,
ranges between VSS and VDD/2, which is hereinafter
referred to as a negative voltage, the output detection circuit
140 generates the detection signal DET of a low level. The
output detection circuit 140 can be implemented as an
operational amplifier, wherein a reference voltage applied to
the inverting input terminal of the operational amplifier may
be VDD/2.

[0013] The repair amplifier 150 amplifies the source line
driving signal Y transmitted through the first melted fuse
171, in response to the detection signal DET and generates
a repair source line driving signal Y, g. The repair source
line driving signal Y,  drives, through a repair line RL, a
part of the source line SL, that is not driven due to an
open-circuit defect A.

[0014] The liquid crystal panel 160 comprises a plurality
of pixels 161. Each pixel 161 has a switch transistor TR and
a liquid crystal capacitor CLC. The switch transistor TR is
turned on or turned off in response to a signal driving a gate
line GL. One end of the switch transistor TR is connected to
source lines SL,. The liquid crystal capacitor CLC is con-
nected between the other end of the switch transistor TR and
a common voltage VCOM. The common voltage VCOM
can be VDD/2,

[0015] FIG. 2 is a circuit diagram illustrating an example
of the repair amplifier shown in FIG. 1. Referring to FIG.
2, the repair amplifier 150 has switch circuits (151, 153, 154
and 156) and amplifiers (152 and 155). The two amplifiers
152 and 155 constitute a single amplifier.

[0016] Each switch circuit 151, 153, 154 and 156 includes
an inverter and a transmission gate. Each switch circuit 151,
153, 154 and 156 is turned on or turned off in response to the
detection signal DET.

[0017] Each amplifier 152 and 155 can be implemented
with an operational amplifier configured as a voltage fol-
lower. The first amplifier 152 amplifies a positive voltage of
the source line driving signal Y, transmitted when the
detection signal DET has a high level, and supplies the
amplified positive voltage to the repair source line driving
signal Y, . The second amplifier 155 amplifies a negative
voltage of the source line driving signal Y, transmitted
when the detection signal. DET has a low level, and supplies
the amplified negative voltage to the repair source line
driving signal Y, .

[0018] Since the conventional source driver 110 of a liquid
crystal display device comprises the output detection circuit
140 implemented with an operational amplifier, which is an
analog circuit, power consumption can be high due to
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consumption of standby current, etc. In addition, generation
of the repair source line driving signal Y, x can be delayed
due to resistor-capacitor (RC) delay of the output detection
circuit 140.

SUMMARY OF THE INVENTION

[0019] According to an exemplary embodiment of the
present invention, there is provided a source driver of a
liquid crystal display device that drives adjacent source lines
with source line driving signals having a mutually inverted
phase relationship. The source driver has a normal amplifier
that amplifies an analog image signal, and generates the
source line driving signal driving one of the source lines in
response to a polarity control signal. There is also a repair
amplifier that, when connected to the source line driving
signal, amplifies the source line driving signal in response to
the polarity control signal. It is then used to generate a repair
source line driving signal that drives a repair line. The repair
line can be connected to a part of the source line that is not
driven by the source line driving signal due to a of the source
line.

[0020] In another exemplary embodiment of the present
invention the source driver may further comprise a logic
circuit that generates a switch signal and an inverted signal
of the switch signal allowing a repair source line driving
signal to be generated as an output of the repair amplifier in
response to the polarity control signal and an external
control signal. The phase of the switch signal may be equal
or opposite to the phase of the polarity control signal in
response to a logic state of the external control signal.

[0021] In another exemplary embodiment of the present
invention the phase of the switch signal may be equal to the
phase of the polarity control signal when the external control
signal has a logic low level. The phase of the switch signal
may be opposite to the phase of the polarity control signal
when the external control signal has a logic high level. The
repair source line driving signals can be generated to have a
phase opposite to that of the switch signal.

[0022] In another exemplary embodiment of the present
invention the repair-amplifier may comprise a charging
amplifier that amplifies a positive voltage of the source line
driving signal and supplies the amplified positive voltage to
the repair source line driving signal; and a discharging
amplifier that amplifies a negative voltage of the source line
driving signal and supplies the amplified negative voltage to
the repair source line driving signal.

[0023] In another exemplary embodiment of the present
invention the repair amplifier may further comprise. a first
switch circuit that transmits the positive voltage of the
source line driving signal to an input terminal of the charg-
ing amplifier in response to the switch signal. A second
switch circuit that supplies the positive voltage amplified by
the charging amplifier to the repair source line driving signal
in response to the switch signal. A third switch circuit that
transmits the negative voltage of the source line driving
signal to an input terminal of the discharging amplifier in
response to the inverted signal of the switch signal. A fourth
switch circuit that supplies the negative voltage of the source
line driving signal amplified by the discharging amplifier to
the source line driving signal in response to the inverted
signal of the switch signal.

Aug. 11, 2005

[0024] In another exemplary embodiment of the present
invention the logic circuit may comprise an exclusive OR
gate that generates the switch signal in response to the
polarity control signal and the external control signal, and an
inverter that inverts the switch signal to generate the
inverted signal of the switch signal.

[0025] In another exemplary embodiment of the present
invention the normal amplifier may comprise a charging
amplifier that amplifies a positive voltage of the analog
image signal, and a discharging amplifier that amplifics a
negative voltage of the analog image signal. A first switch
circuit that supplies the amplified positive voltage to the
source line driving signal in response to the polarity control
signal, and a second switch circuit that supplies the ampli-
fied negative voltage to the source line driving signal in
response to the polarity control signal.

[0026] In anexemplary embodiment of the present inven-
tion the repair amplifier comprises a single amplifier.

[0027] According to another exemplary embodiment of
the present invention, there is provided a liquid crystal
display device including a liquid crystal panel having a
plurality of pixels connected to a plurality of source lines.
There is also included a source driver that produces a
plurality of source line driving signals to drive the plurality
of source lines so that adjacent source lines are driven with
the source line driving signals having a mutually inverted
phase relationship. The source driver comprises a repair
amplifier that, when connected to one of the plurality of
source line driving signals that drives a defective one of the
plurality of source lines and the defective source line, drives
the pixels connected to a part of the defective source line that
is not driven by the one of the source line driving signals.
The repair amplifier is controlled by a polarity control signal
controlling a polarity inversion of a liquid crystal corre-
sponding to one of the pixels.

[0028] In another exemplary embodiment of the present
invention there is provided a method of driving a liquid
crystal panel using adjacent source lines and source line
driving signals that have a mutually inverted phase relation-
ship. The method steps comprising providing a source line
driving signal that drives a source line. Processing the source
line driving signal, in response to a polarity control signal,
to generate a repair source line driving signal that is used to
drive a part of the source line. This part of the source line is
not being driven by the source line driving signal due to a
defect of the source line.

[0029] In another exemplary embodiment of the present
invention the processing of the source line driving signal
comprises the method steps of receiving a switch signal and
an inverted signal of the switch signal; the switch signal has
been generated in response to the polarity control signal and
an external control signal so the phase of the switch signal
is equal or opposite to the phase of the polarity control signal
in response to a logic state of the external control signal.
Processing the source line driving signal, in response to the
switch signal and the inverted signal of the switch signal,
whereby the source line driving signal is processed in
response to the polarity control signal.

[0030] In another exemplary embodiment of the present
invention the switch signal is generated using explosive OR
logic to process the polarity control signal and the external
control signal.
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[0031] In another exemplary embodiment of the present
invention the step of processing the source line driving
signal comprises amplifying a positive portion of the source
line driving signal. Amplifying a negative portion of the
source line driving signal. Combining the amplified positive
and negative portions to generate the repair source line
driving signal.

[0032] In another exemplary embodiment of the present
invention the step of providing a source line driving signal
comprises amplifying an analog image signal in response to
a polarity control signal and outputting the source line
driving signal.

[0033] In another exemplary embodiment of the present
invention the step of amplifying an analog image signal
comprises receiving a positive and a negative portion of the
analog image signal. Amplifying the positive portion of the
analog image signal. Amplifying the negative portion of the
analog image signal. Combining, in response to the polarity
control signal, the positive and negative portions of the
analog image signal to form the source line driving signal.

[0034] In another exemplary embodiment of the present
invention the positive and negative portions of the analog
image signal are amplified relative to a common voltage.

[0035] According to an embodiment of the present inven-
tion, since the source driver described above comprises the
logic circuit using the existing polarity control signal with-
out detecting the output of the source line driving signal so
as to control the repair amplifier, power consumption can be
reduced and the repair source line driving signal can be more
rapidly generated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The above and features of the present invention
will become more apparent from the detailed description of
exemplary embodiments thereof with reference to the
attached drawings in which:

[0037] FIG. 1 is a block diagram schematically illustrat-
ing a conventional liquid crystal display device;

[0038] FIG. 2 is a circuit diagram illustrating an example
of the repair amplifier shown in FIG. 1;

[0039] FIG. 3 is a block diagram schematically illustrat-
ing a liquid crystal display device according to an exemplary
embodiment of the present invention;

[0040] FIG. 4 is a circuit diagram illustrating in more
detail an exemplary embodiment of the normal amplifier
shown in FIG. 3;

[0041] FIG. 5 is an exemplary timing diagram illustrating
an operation of the normal amplifier shown in FIG. 4;

[0042] FIG. 6 is a circuit diagram illustrating in more
detail an exemplary embodiment of the repair amplifier
shown in FIG. 3;

[0043] FIG. 7 is a circuit diagram illustrating in more
detail an exemplary embodiment of the logic circuit shown
in FIG. 3.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0044] FIG. 3 is a block diagram schematically illustrat-
ing a liquid crystal display device in accordance with an
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exemplary embodiment of the present invention. The liquid
crystal display device 200 comprises a source driver 210, a
liquid crystal panel 260, a first fuse (F) 271 and a second
tuse (F) 272.

[0045] The exemplary source driver 210 comprises digi-
tal-to-analog converters (DAC) 220, normal amplifiers 230,
a repair amplifier 240 and a logic circuit 250.

[0046] A plurality of digital-to-analog converters 220 and
a plurality of normal amplifiers 230 are arranged in the
source driver 210, and source line driving signals which are
outputs of the normal amplifiers 230 may be, for example,
Y, ,orY,,; (notshown). The Y,_, and Y_,, are generated
by an inverted signal of a polarity control signal POL and are
inverted signals of an n-th source line driving signal Y.

[0047] Each DAC 220 converts digital image signal
D_DATA into analog image signals (VP and VN) and
outputs the converted signals. The analog image signals VP
and VN indicate a gray level voltage.

[0048] Each normal amplifier 230 amplifies the analog
image signals (VP and VN) in response to the polarity
control signal POL and generates the source line driving
signal Y that drives source line SL_ of the liquid crystal
panel 260. The polarity control signal POL is a signal
controlling the polarity of liquid crystal. It can be inverted
every frame to prevent deterioration of the liquid crystal
panel 260. An exemplary source line driving method using
the normal amplifiers 230 is a column inversion method in
which adjacent source lines are driven with the source line
driving signals having a mutually inverted phase. Each
normal amplifier 230 can be implemented as a single ampli-
fier or a rail-to-rail amplifier.

[0049] Referring still to FIG. 3, when an open-circuit
defect Ais generated in the source line SL, because of errors
in the manufacturing of the liquid crystal panel 260, the first
and second fuses 271 and 272 are melted by a laser to
connect metal lines arranged at both ends of the first and
second fuses 271 and 272.

[0050] In another exemplary embodiment of the present
invention open-circuits may be generated in four source
lines of a total eight source lines. In this case, four repair
amplifiers 240, four logic circuits 250, four first fuses 271,
four second fuses 272 and four repair lines RL may be
required.

[0051] Referring to the exemplary embodiment of FIG. 3
repair amplifier 240 amplifies the source line driving signal
Y, transmitted through the first melted fuse 271, in response
to a switch signal SW and an inverted signal SWB of the
switch signal SW. The repair amplifier 240 also generates a
repair source line driving signal Y,, . The repair source line
driving signal Y, y drives, through the repair line RL, the
part of a source line SL that is not driven due to the
open-circuit defect A; the phase of Y,  isequal to the phase
of the polarity control signal POL. The adjacent (n-1)-th or
(n+1)-th repair source line driving signal Y, ; gorY,,; g,
not shown in FIG. 3, is an inverted signal of the n-th repair
source line driving signal Y, g, and the phase thereof is
opposite to the phase of the polarity control signal POL. That
is, the phase difference between Y,_; ¢ (or Y ., ) and
PLO is 180 degrees.

[0052] The logic circuit 250 generates the switch signal
SW and the inverted signal SWB of the switch signal SW in
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response to the polarity control signal POL and an external
control signal RESIDUE. The external control signal RESI-
DUE is applied from outside the source driver 210.

[0053] In the exemplary embodiment depicted in FIG. 3
the phase of the switch signal SW may be equal or opposite
to the phase of the polarity control signal POL in accordance
with a logic state of the external control signal RESIDUE.
That is, when the external control signal RESIDUE has a
low level, the phase of the switch signal SW is equal to the
phase of the polarity control signal POL. The n-th repair
source line driving signal Y, is generated from the switch
signal SW. The adjacent (n-1)-th or (n+1)-th repair source
line driving signal Y, ; porY, ; gisaninverted signal of
the n-th repair source line driving signal Y, g, and is
generated from the switch signal SW based on the external
control signal RESIDUE of a high level. That is, when the
external control signal RESIDUE has a high level, the phase
of the switch signal SW is opposite to the phase of the
polarity control signal POL.

[0054] Therefore, since the source driver 210 according to
an exemplary embodiment of the present invention com-
prises the logic circuit 250 using the existing polarity control
signal POL without detecting outputs of the source line
driving signals Y,_;, Y, and Y, the power consumption
can be further reduced and repair source line driving signals
Y. 1 g Y, gandY,,; g canbe generated more rapidly as
compared with the conventional source driver. In addition,
since a liquid crystal display device 200 according to the
present invention comprises the above source driver, power
consumption can be reduced and stable images can be
displayed.

[0055] An exemplary liquid crystal panel 260 comprises a
plurality of pixels 261. Each pixel 261 has a switch transistor
TR and a liquid crystal capacitor CLC. The switch transistor
TR is turned on or turned off in response o a signal driving
a gate line GL, and one end of the switch transistor TR is
connected to source lines SL_. The liquid crystal capacitor
CLC is connected between the other end of the switch
transistor TR and a common voltage VCOM. For example,
the common voltage VCOM may be VDD/2.

[0056] FIG. 4 is a circuit diagram illustrating in more
detail an exemplary embodiment of the normal amplifier
shown in FIG. 3, in accordance with the present invention.
Referring to FIG. 4, the normal amplifier 230 comprises a
charging amplifier 231, a discharging amplifier 233 and
switch circuits 232 and 234. The charging amplifier 231 and
the discharging amplifier 233 constitute a single amplifier.

[0057] The charging amplifier 231 can be implemented
with an operational amplifier configured as a voltage fol-
lower. The charging amplifier 231 amplifies a positive
voltage VP of an analog image signal and transmits the
amplified positive voltage to the first switch circuit 232.

[0058] The discharging amplifier 233 can be implemented
with an operational amplifier configured as a voltage fol-
lower. The discharging amplifier 233 amplifies a negative
voltage VN of the analog image signal and transmits the
amplified negative voltage to the second switch circuit 234.

[0059] The first switch circuit 232 comprises an inverter
INV1 and a transmission gate TG1. The first switch circuit
232 is turned on in response to the polarity control signal
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POL of a high level and supplies the positive voltage VP
amplified by the charging amplifier 231 to the source line
driving signal Y.

[0060] The second switch circuit 234 comprises an
inverter INV2 and a transmission gate TG2. The second
switch circuit 234 is turned on in response to the polarity
control signal POL of a low level and supplies the negative
voltage VN amplified by the discharging amplifier 233 to the
source line driving signal Y.

[0061] FIG. 5 is an exemplary timing diagram illustrating
an operation of the normal amplifier shown in FIG. 4.

[0062] The operation of the normal amplifier 230 will be
described with reference to FIGS. 4 and 5. The charging
amplifier 231 amplifies the periodic positive voltage VP, and
the discharging amplifier 23 amplifies the periodic negative
voltage VN. At that time, when the switch circuits 232 and
234 are turned on in accordance with a high level and a low
level, respectively, of the polarity control signal POL. The
source line driving signal Y,, is periodically generated from
the amplified positive voltage VP and the amplified negative
voltage VN. In the source line driving signal Y, a voltage
larger than the common voltage VCOM (equal to VDD/2 in
this case) indicates a positive voltage, and a voltage smaller
than the common voltage VCOM indicates a negative volt-
age.

[0063] Another exemplary embodiment of a normal
amplifier, in accordance with the present invention, can be
implemented as follows. This normal amplifier can, be used
to generate the source line driving signals (Y,_; and Y ,,)
driving the adjacent source lines of the source line SI.,
(depicted in FIG. 3). It can be implemented by connecting
the charging amplifier 231 to the second switch circuit 234
and connecting the discharging amplifier 233 to the first
switch circuit 232.

[0064] This exemplary embodiment of a normal amplifier
can generate the inverted signal Y,_; or Y, of the source
line driving signal Y. In this case, the phase of the inverted
signal Y, _, or Y_,, of the source line driving signal Y, is
opposite to the phase of the polarity control signal POL.

[0065] FIG. 6 is a circuit diagram illustrating in more
detail an exemplary embodiment of the repair amplifier
shown in FIG. 3, in accordance with the present invention.
The repair amplifier 240 comprises switch circuits 241, 243,
244 and 246. It also comprises a charging amplifier 242 and
a discharging amplifier 245. The charging amplifier 242 and
the discharging amplifier 245 constitute a single amplifier.
Each of the switch circuits 241, 243, 244 and 246 comprises
a transmission gate.

[0066] The switch circuits 241 and 243, connected to the
input and output terminals of the charging amplifier 242, are
turned on in response to a switch signal SW of a high level
and an inverted signal SWB, of the switch signal SW, where
the inverted signal SWB has a low level.

[0067] The charging amplifier 242 can be implemented
with an operational amplifier configured as a voltage fol-
lower. The charging amplifier 242 amplifies a positive
voltage of the source line driving signal Y, transmitted from
the first switch circuit 241, and supplies the amplified
positive voltage to the repair source line driving signal Y,
transmitted to the second switch circuit 243.
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[0068] The switch circuits 244 and 246 connected to the
input and output terminals of the discharging amplifier 245
are turned on in response to the inverted signal SWB of the
switch signal SW and the switch signal SW of a low level,
where the inverted signal SWB has a high level.

[0069] The discharging amplifier 245 can be implemented
with an operational amplifier configured as a voltage fol-
lower. The discharging amplifier 245 amplifies a negative
voltage of the source line driving signal Y, transmitted from
the third switch circuit 244, and supplies the amplified
negative voltage to the repair source line driving signal Y, g
transmitted to the fourth switch circuit 246.

[0070] The phase of the repair source line driving signal
Y xisequalto the phase of the polarity control signal POL.
On the other hand, although not shown in FIG. 6, the phase
of the repair source line driving signal Y__; gor Y, .4 z is
opposite to the phase of the polarity control signal POL.

[0071] FIG. 7 is a circuit diagram illustrating in more
detail an exemplary embodiment of the logic circuit shown
in FIG. 3, in accordance with the present invention. The
logic circuit 250 comprises an exclusive OR (XOR) gate 251
and an inverter 252.

[0072] The XOR gate 251 generates the switch signal SW
in response to the polarity control signal POL and the
external control signal RESIDUE. The inverter 252 gener-
ates the inverted signal SWB of the switch signal SW.

[0073] When the external control signal RESIDUE is at a
low level, the switch signal SW that is generated has a phase
equal to the phase of the polarity control signal POL. Thus,
the n-th repair source line driving signal Y, p is generated
from the switch signal SW. However, when the external
control signal RESIDUE is at a high level, the switch signal
SW that is generated has a phase opposite to the phase of the
polarity control signal POL. Thus, the (1-1)-th repair source
line driving signal Y,,_;  or the (n+1)-th repair source line
driving signal Y, , g is generated from the switch signal
SW. Therefore, the phases of the adjacent repair source line
driving signals are opposite to each other.

[0074] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those skilled in the
art that various changes in form and details may be made
therein without departing from the spirit and scope of the
present invention as defined by the appended claims.

What is claimed is:

1. A source driver of a liquid crystal display device that
drives adjacent source lines with source line driving signals
having a mutually inverted phase relationship, the source
driver comprising;

a normal amplifier that amplifies an analog image signal
and generates a source line driving signal that drives
one of the source lines in response to a polarity control
signal; and

a repair amplifier that, when connected to the source line
driving signal, amplifies the source line driving signal,
in response to the polarity control signal, to generate a
repair source line driving signal that drives a repair line,
wherein the repair line is connected to a part of the
source line that is not driven by the source line driving
signal due to a defect of the source line.

Aug. 11, 2005

2. A source driver of claim 1, further comprising a logic
circuit that generates both a switch signal and an inverted
signal of the switch signal that allows the repair source line
driving signal to be generated as an output of the repair
amplifier in response to the polarity control signal and an
external control signal, wherein the phase of the switch
signal is equal or opposite to the phase of the polarity control
signal in response to a logic state of the external control
signal.

3. A source driver of claim 2, wherein the phase of the
switch signal is equal to the phase of the polarity control
signal when the external control signal has a logic low level,
and the phase of the switch signal is opposite to the phase of
the polarity control signal when the external control signal
has a logic high level, whereby the repair source line driving
signal is generated to have the opposite phase of the switch
signal.

4. A source driver of claim 3, wherein the repair amplifier
comprises:

a charging amplifier that amplifies a positive voltage of
the source line driving signal and supplies the amplified
positive voltage to the repair source line driving signal,
and

a discharging amplifier that amplifies a negative voltage
of the source line driving signal and supplies the
amplified negative voltage to the repair source line
driving signal.

5. A source driver of claim 4, wherein the repair amplifier

further comprises:

a first switch circuit that transmits the positive voltage of
the source line driving signal to an input terminal of the
charging amplifier in response to the switch signal;

a second switch circuit that supplies the amplified positive
voltage to the repair source line driving signal in
response to the switch signal;

a third switch circuit that transmits the negative voltage of
the source line driving signal to an input terminal of the
discharging amplifier in response to the inverted signal
of the switch signal; and

a fourth switch circuit that supplies the amplified negative
voltage to the source line driving signal in response to
the inverted signal of the switch signal.

6. A source driver of claim 5, wherein each of the switch

circuits includes a transmission gate.

7. A source driver of claim 6, wherein the logic circuit

comprises:

an exclusive OR gate that generates the switch signal in
response to the polarity control signal and the external
control signal; and

an inverter that inverts the switch signal to generate the

inverted signal of the switch signal.

8. A source driver of claim 7, wherein each of the charging
amplifiers and the discharging amplifiers comprises an
operational amplifier configured as a voltage follower.

9. A source driver of claim 3, wherein the normal ampli-
fier comprises:

a charging amplifier that amplifies a positive voltage of
the analog image signal;
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a discharging amplifier that amplifies a negative voltage
of the analog image signal,

a first switch circuit that supplies the amplified positive
voltage to the source line driving signal in response to
the polarity control signal; and

a second switch circuit that supplies the amplified nega-
tive voltage to the source line driving signal in response
to the polarity control signal.

10. A source driver of claim 9, wherein each of the
charging amplifiers and the discharging amplifiers com-
prises an operational amplifier configured as a voltage
follower.

11. The source driver according to claim 10, wherein each
of the first and second switch circuits comprises a transmis-
sion gate and an inverter.

12. A source driver of claim 1, wherein the repair ampli-
fier comprises a single amplifier.

13. A liquid crystal display device, comprising:

a liquid crystal panel having a plurality of pixels con-
nected to a plurality of source lines; and

a source driver that produces a plurality of source line
driving signals to drive the plurality of source lines so
that adjacent source lines are driven with the source
line driving signals having a mutually inverted phase
relationship,

wherein the source driver comprises a repair amplifier
that, when connected to one of the plurality of source
line driving signals that drives a defective one of the
plurality of source lines and the defective source
line, drives the pixels connected to a part of the
defective source line that is not driven by the one of
the source line driving signals,

wherein the repair amplifier is controlled by a polarity

control signal that also controls a polarity inversion

of a liquid crystal corresponding to one of the pixels.

14. A method of driving a liquid crystal panel using

adjacent source lines and source line driving signals that
have a mutually inverted phase relationship, comprising:

providing a source line driving signal that drives a source
line;

processing the source line driving signal, in response to a
polarity control signal, to generate a repair source line
driving signal that is used to drive a part of the source
line, wherein the part of the source line is not driven by
the source line driving signal due to a defect of the
source line.
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15. A method of claim 14, wherein the processing of the
source line driving signal comprises:

receiving a switch signal and an inverted signal of the
switch signal, which is generated in response to the
polarity control signal and an external control signal so
the phase of the switch signal is equal or opposite to the
phase of the polarity control signal in response to a
logic state of the external control signal; and

processing the source line driving signal, in response to
the switch signal and the inverted signal of the switch
signal, whereby the source line driving signal is pro-
cessed in response to the polarity control signal.

16. A method of claim 15, wherein the switch signal is
generated using explosive OR logic to process the polarity
control signal and the external control signal.

17. A method of claim 14, wherein the step of processing
the source line driving signal comprises:

amplifying a positive portion of the source line driving
signal,

amplifying a negative portion of the source line driving
signal; and

combining the amplified positive and negative portions to
generate the repair source line driving signal.
18. A method of claim 14, wherein the step of providing
a source line driving signal comprises: amplifying an analog
image signal in response to a polarity control signal; and

outputting the source line driving signal.

19. Amethod of claim 18, wherein the step of amplifying
an analog image signal comprises:

receiving a positive and a negative portion of the analog
image signal;

amplifying the positive portion of the analog image
signal;

amplifying the negative portion of the analog image
signal; and

combining, in response to the polarity control signal, the
positive and negative portions of the analog image
signal to form the source line driving signal.
20. A method of claim 19, wherein the positive and
negative portions of the analog image signal are amplified
relative to a common voltage.
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