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(57) ABSTRACT

A thin film transistor liquid crystal display (TFT-LCD)
source driver for implementing a self burn-in test and a self
burn-in test method are provided. The TFT-LCD source
driver includes a self burn-in signal generator that generates
a self burn-in signal and a burn-in load signal, a burn-in data
generator that generates a burn-in data signal and a burn-in
polarity control signal in response to the self burn-in signal
and a clock signal. The TFT-LCD source driver also includes
first and second switching units. The first switching unit
transmits the burn-in load signal as an internal load signal,
transmits the burn-in data signal as an internal digital data
signal, and transmits the burn-in polarity control signal as an
internal polarity control signal, in response to activation of
the self burn-in signal. The second switching unit transmits
outputs of output drivers to all channels of the TFT-LCD

(51) Int. CL7 oo, G09G 3/36  source driver in response to the internal load signal.
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THIN FILM TRANSISTOR LIQUID CRYSTAL
DISPLAY (TFT-LCD) SOURCE DRIVER FOR
IMPLEMENTING A SELF BURN-IN TEST AND A
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 2004-2669, filed on Jan. 14, 2004, in the
Korean Intellectual Property Office, the disclosure of which
is incorporated herein in its entirety by reference.

[0002]

[0003] The present invention relates to a method of testing
the reliability of a thin film transistor liquid crystal display
(TFT-LCD) source driver, and more particularly, to a TFT-
LCD source driver that employs a self burn-in test.

[0004] 2. Description of the Related Art

[0005] A thin film transistor liquid crystal display (TFT-
LCD) includes a gate driver for driving gate lines of TFTs
and a source driver for driving source lines of the TFTs. The
gate driver applies a high voltage to the TFTs to turn them
on, and the source driver applies source driving signals
representing colors to the source lines of the TFTs to display
an image on the TFT-LCD.

[0006] FIG. 1 is a block diagram of a conventional
TFT-LCD source driver. Referring to FIG. 1, the TFT-LCD
source driver includes a shift register 105 that generates
synchronization clock signals SCLK<128:1> in response to
a clock signal CLK, a digital controller 110 that receives
digital data D00-Dxx and outputs digital R, G and B data,
and a data register 120 that stores the digital R, G and B data
in response to the synchromization clock signals
SCLK<«128:1> generated by the shift register 105. The
TFT-LCD source driver further includes a data latch 130 that
simultaneously stores the digital R, G and B data in response
to a first clock signal CLK1, a digital-analog converter 140
that converts the digital R, G and B data of the data latch 130
into analog signals, and an output buffer 150 that buffers the
output signals of the digital-analog converter 140 to provide
the output signals to source lines of a TFI-LCD. The
TFT-LCD source driver includes 384 channels, for example,
Y1 through Y384. An output voltage of each of the channels
of the TFT-LCD source driver is represented by 64 gray
levels.

[0007] Every three channels of the 384 channels are used
as R, G and B display voltages for one dot of the TFT-LCD.
Digital R, G and B data for each channel are sequentially
stored in the data register 120 in response to the synchro-
nization clock signals SCLK<128:1> in order to simulta-
neously output display voltages of all dots of the TFT-LCD.
Here, because the data register 120 receives digital R, G and
B data for three channels at a time in response to a single
synchronization clock signal SCLK, at least 128 synchro-
nization clock signals SCLK are required to store input data
for the 384 channels. Furthermore, 16,384 (=128x64x2)
clock signals CLK are required to test 64 gray levels for each
channel and to test for positive or negative polarity.

[0008] FIG. 2 is a flowchart illustrating a conventional
method of testing the reliability of a TFT-LCD source driver.
Referring to FIG. 2, a clock signal CLK, a polarity signal

1. Field of the Invention
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POL, and as many input data with a gray level 0 as the
number of channels of the TFI-LCD source driver, are
provided to the TFT-LCD source driver in step 210. A load
signal LOAD is generated in step 220, and then analog
signals are output to the channels though an output buffer of
the TFT-LCD source driver in step 230. Then, the gray level
is increased by 1 in step 250, and steps 210, 220, and 230 are
repeated. When the gray level reaches 64 in step 240, steps
210 through 240 are repeated for an opposite polarity signal
POL, and then the test is finished.

[0009] As described above, the conventional test method
is similar to the normal operation of the conventional
TFT-LCD source driver. Accordingly, a period of time
required for activating the clock signal CLK, the polarity
signal POL, and the load signal LOAD, and a clocking time
required for applying input data to each channel, increase a
test time of the conventional TFT-LCD source driver. There-
fore, a self burn-in test that can reduce the test time of the
conventional TFT-LCD source driver is desired.

SUMMARY OF THE INVENTION

[0010] The present invention provides a self burn-in test
method of a thin film transistor liquid crystal display (TFT-
LCD) source driver and a TFT-LCD source driver for
implementing a self burn-in test. The TFI-LCD source
driver for implementing a self burn-in test and method
thereof reduces a typical burn-in test time of a TFT-LCD
source driver and omits operations for generating burn-in
signals, thus resulting in decreased cost for the self burn-in
test.

[0011] According to an aspect of the present invention,
there is provided a burn-in test method of a TFT-LCD source
driver, comprising generating a self burn-in test signal;
initializing the source driver in response to the self burn-in
test signal to generate a polarity control signal at a first logic
level and a burn-in data signal at a first gray level; outputting
a driving voltage corresponding to the first gray level to all
channels of the source driver; increasing the first gray level
by 1 and outputting a driving voltage corresponding to the
increased gray level to all the channels of the source driver;
and repeating the step of increasing the first gray level by 1
and outputting a driving voltage corresponding to the
increased gray level to all the channels of the source driver
until the gray level reaches a highest gray level.

[0012] The burn-in test method may further include gen-
erating a polarity control signal at a second logic level,
outputting a driving voltage corresponding to the first gray
level to all the channels of the source driver, increasing the
first gray level by 1 and outputting a driving voltage corre-
sponding to the increased gray level to all the channels of the
source driver, and repeating the step of increasing the first
gray level by 1 and outputting a driving voltage correspond-
ing to the increased gray level to all the channels of the
source driver until the gray level reaches the highest gray
level.

[0013] According to another aspect of the present inven-
tion, there is provided a TFT-LCD source driver comprising
a self burn-in signal generator that generates a self burn-in
signal and a self burn-in load signal in response to a burn-in
test enable signal; a burn-in data generator that generates a
burn-in data signal and a burn-in polarity control signal in
response to the self burn-in signal and a clock signal; and a
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first switching unit that transmits the burn-in load signal as
an internal load signal, transmits the burn-in data signal as
an internal digital data signal, and transmits the burn-in
polarity control signal as an internal polarity control signal,
in response to the activation of the self burn-in signal. The
TFT-LCD source driver further comprises a digital-analog
converting unit that converts the internal polarity control
signal and the internal digital data into analog signals; an
output driver unit that outputs the output signals of the
digital-analog converting unit as driving voltages; and a
second switching unit that transmits the output signals of the
output driver unit to channels of the source driver in
response to the internal load signal. The clock signal is
provided by an external device located outside the TFT-LCD
source driver, or automatically provided by a ring counter set
in the TFT-LCD source driver.

[0014] According to yet another aspect of the present
invention, a method for performing a burn-in test using a
TFT-LCD source driver, comprises: generating a self burn-
in signal and a burn-in load signal in response to a burn-in
test enable signal; generating a burn-in data signal and a
burn-in polarity control signal in response to the self burn-in
signal and a clock signal; switching off an external load
signal and transmitting the burn-in load signal as an internal
load signal in response to the self burn-in signal; switching
off an external data signal and transmitting the burn-in data
signal as an internal data signal; switching off an external
polarity control signal and transmitting the burn-in polarity
control signal as an internal polarity control signal; convert-
ing the internal data signal and internal polarity control
signal into analog signals; outputting the analog signals as
driving voltages; and outputting the driving voltages to
channels of the source driver in response to the internal load
signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other features of the present inven-
tion will become more apparent by describing in detail
exemplary embodiments thereof with reference to the
attached drawings in which:

[0016] FIG. 1 is a block diagram of a conventional thin
film transistor liquid crystal display (TFT-LCD) source
driver;

[0017] FIG. 2 is a flowchart illustrating a conventional
method of testing the reliability of a TFT-LCD source driver;

[0018] FIG. 3 is a flowchart illustrating a method of
testing the reliability of a TFT-LCD source driver according
to an exemplary embodiment of the present invention; and

[0019] FIG. 4 is a block diagram of a TFT-LCD source
driver according to an exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE INVENTION

[0020] FIG. 3 is a flowchart illustrating a self burn-in test
method of a thin film transistor liquid crystal display (TFT-
LCD) source driver according to an exemplary embodiment
of the present invention. Referring to FIG. 3, when a self
burn-in signal is generated in step 310, all external input
signals are disabled in step 320, and the TFI-LCD source
driver is reset to an initial state in step 330. In step 330, an
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output driver circuit group of the TFT-LCD source driver is
activated, and a polarity signal POL and burn-in data
BI_DATA are set to a logic low level and a gray level 0,
respectively. Then, the burn-in data BI_DATA with a gray
level of 0 is output to all output drivers of the TFT-LCD
source driver in step 340.

[0021] Instep 350, it is confirmed whether the burn-in data
BI_DATA s at the highest gray level, for example, 64. When
the burn-in data BI_DATA is not at the highest gray level,
the current gray level of the burn-in data BI_DATA is
increased by 1 in step 360, and the burn-in data BI _DATA
is output to all the output drivers of the TFT- LCD source
driver in step 340. That is, the steps 340, 350 and 360 are
repeated until the burn-in data BI_DATA reaches the highest
gray level.

[0022] Subsequently, the polarity signal POL is shifted to
a logic high level in step 370, to reset the TFT-LCD source
driver to the initial state in which the burn-in data BI_ DATA
is set to the gray level O in step 330. Then, the burn-in data
BI_DATA with the gray level 0 is output to all the output
drivers in step 340. Subsequently, the burn-in data BI_DATA
with a corresponding gray level is output to all the output
drivers while the gray level of the burn-in data BI_DATA is
increased by 1 until it reaches the highest gray level.

[0023] When the self burn-in signal is cancelled in step
380, the self burn-in test is finished. In this embodiment, the
polarity signal POL is set to a logic low level and the test is
carried out while the gray level of the burn-in data Bl DATA
is increased by 1. Then, the polarity signal POL is shifted to
a logic high level and the test is performed while the gray
level of the burn-in data BI_DATA is increased by 1.
However, it is also possible to first set the polarity signal
POL to a logic high level, carry out the test, and then set the
polarity signal POL to a logic low level and carry out the test
a second time.

[0024] FIG. 4 is a block diagram of a TFT-LCD source
driver for implementing the self burn-in test according to an
exemplary embodiment of the present invention. Referring
to FIG. 4, the TFT-LCD source driver includes a self burn-in
signal generator 410, a burn-in data generator 420, a first
switching unit 430, a digital-analog converting unit 440, an
output driver unit 450, and a second switching unit 460.

[0025] The self burn-in signal generator 410 generates a
self burn-in signal Bl and a burn-in load signal BI_LOAD in
response 10 a burn-in fest enable signal BI ENABLE. The
burn-in data generator 420 generates burn-in data BI_DATA
and a burn-in polarity control signal BI_POL in response to
the self burn-in signal BI and a clock signal CLK.

[0026] The first switching unit 430 includes a switch 431
that switches off an external load signal EXT LOAD input
thereto and transmits the burn-in load signal BI _LOAD as
an internal load signal iLOAD in response to the self burn-in
signal BI, a switch 432 that switches off external data
EXT DATA input thereto and transmits the burn-in data
BL_ DATA as internal data iDATA, and a switch 433 that
swilches off an external polarity control signal EXT POL
input thereto and transmits the burn-in polarity control
signal BI POL as an internal polarity control signal iPOL.
The external load signal EXT LOAD, the external data
EXT _DATA and the external polarlly control signal EXT-

POL are provided to pins of the TFT-LCD source driver.
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The internal load signal iLOAD, the internal data iDATA,
and the internal polarity control signal iPOL carry out the
same functions as the external load signal EXT_LOAD, the
external data EXT DATA, and the external polarity control
signal EXT_POL in a self burn-in test mode.

[0027] The digital-analog converting unit 440 includes
first through Mth digital-analog converters 441, 442, 443,
and 444, where M is equal to the number of channels of the
TFT-LCD source driver. The first through Mth digital-
analog converters 441,442, 443, and 444 receive the internal
data iDATA and the internal polarity control signal iPOL and
convert them into analog signals. The analog signals output
from the first through Mth digital-analog converters 441,
442, 443, and 444 are sent to first through Mth channels Y1
through Y(M) through the output driver unit 450 and the
second switching unit 460. Here, the second switching unit
460 transmits output signals of output drivers 451, 452, 453,
and 454 of the output driver unit 450 to the channels Y1
through Y(M) in response to the internal load signal iLOAD.

[0028] The TFT-LCD source driver according to an exem-
plary embodiment of the present invention sends an analog
output signal that is the burn-in data BI_DATA to all the
channels of the TFT-LCD source driver in response to a
single clock signal CLK. The gray level of the burn-in data
BI_DATA is sequentially increased from O to the highest
level for every one clock, two clocks, or predetermined
number of clocks. If the burn-in data BI_DATA is generated
for every two clocks and there are 64 gray levels, 128 clock
signals CLK are required when the burn-in polarity signal
BI_POL is at a certain logic level, for example, a logic high
level. When the burn-in polarity signal BI_POL is shifted to
a logic low level, 128 clock signals CLK are also needed in
order to test the 64 gray levels.

[0029] Accordingly, the TFT-LCD source driver of the
present invention requires a total of 256 clock signals CLK
for the burn-in test while the conventional burn-in test needs
16,384 clock signals. Thus, the present invention reduces a
period of time required for the test. Furthermore, the burn-in
control signals BI LOAD and BI_POL and the burn-in data
BI_DATA are automatically generated in the TFT-LCD
driver so that operations for generating the signals can be
omitted.

[0030] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary
skill 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 following claims.

What is claimed is:

1. A burn-in test method for a thin film transistor liquid
crystal display (TFT-LCD) source driver, comprising:

generating a self burn-in test signal,

initializing the source driver in response to the self
burn-in test signal to generate a polarity control signal
at a first logic level and a burn-in data signal at a first
gray level;

outputting a driving voltage corresponding to the first
gray level to all channels of the source driver;
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increasing the first gray level by 1 and outputting a driving
voltage corresponding to the increased gray level to all
the channels of the source driver; and

repeating the step of increasing the first gray level by 1
and outputting a driving voltage corresponding to the
increased gray level to all the channels of the source
driver until the gray level reaches a highest gray level.

2. The burn-in test method as claimed in claim 1, wherein

the polarity control signal is at the first logic level so that a
positive driving voltage is output to all the channels of the
source driver.

3. The burn-in test method as claimed in claim 1, further

comprising:

generating a polarity control signal at a second logic level,

outputting a driving voltage corresponding to the first
gray level to all the channels of the source driver;

increasing the first gray level by 1 and outputting a driving
voltage corresponding to the increased gray level to all
the channels of the source driver; and

repeating the step of increasing the first gray level by 1
and outputting a driving voltage corresponding to the
increased gray level to all the channels of the source
driver until the gray level reaches the highest gray
level.

4. The burn-in test method as claimed in claim 3, wherein
the polarity control signal is at the second logic level so that
a negative driving voltage is output to all the channels of the
source driver.

5. The burn-in test method of claim 1, further comprising:

disabling external signals input to the source driver.
6. A thin film transistor liquid crystal display (TFT-LCD)
source driver comprising:

a self burn-in signal generator for generating a self
burn-in signal and a self burn-in load signal in response
to a burn-in test enable signal;

a burn-in data generator for generating a burn-in data
signal and a burn-in polarity control signal in response
to the self burn-in signal and a clock signal;

a first switching unit for transmitting the burn-in load
signal as an internal load signal, the burn-in data signal
as an internal digital data signal, and the burn-in
polarity control signal as an internal polarity control
signal, in response to activation of the self burn-in
signal;

a digital-analog converting unit for converting the internal
polarity control signal and the internal digital data
signal into analog signals;

an output driver unit for outputting the analog signals as
driving voltages; and

a second switching unit for transmitting the driving volt-
ages to channels of the source driver in response to the
internal load signal.

7. The TFI-LCD source driver as claimed in claim 6,
wherein the first switching unit transmits an external load
signal as the internal load signal, an external digital signal as
the internal digital data, and an external polarity control
signal as the internal polarity control signal, in response to
inactivation of the self burn-in signal.
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8. The TFT-LCD source driver as claimed in claim 6,
wherein the clock signal is provided by an external device.

9. The TFT-LCD source driver as claimed in claim 6,
wherein the clock signal is automatically provided by a ring
counter in the source driver.

10. The TFT-LCD source driver as claimed in claim 6,
wherein the burn-in data generator generates the burn-in
data signal at a predetermined cycle of the clock signal.

11. A method for performing a burn-in test using a thin
film transistor liquid crystal display (TFT-LCD) source
driver, comprising:

generating a self burn-in signal and a burn-in load signal
in response to a burn-in test enable signal;

generating a burn-in data signal and a burn-in polarity
control signal in response to the self burn-in signal and
a clock signal;

switching off an external load signal and transmitting the
burn-in load signal as an internal load signal in
response to the self burn-in signal;

switching off an external data signal and transmitting the
burn-in data signal as an internal data signal;
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switching off an external polarity control signal and
transmitting the burn-in polarity control signal as an
internal polarity control signal,

converting the internal data signal and internal polarity
control signal into analog signals;

outputting the analog signals as driving voltages; and

outputting the driving voltages to channels of the source

driver in response to the internal load signal.

12. The method as claimed in claim 11, wherein the clock
signal is provided by an external device.

13. The method as claimed in claim 11, wherein the clock
signal is automatically provided by a ring counter in the
source driver.

14. The method as claimed in claim 11, wherein the
burn-in data signal is generated at a predetermined cycle of
the clock signal.
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