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(57) ABSTRACT

The embodiment s to provide a liquid crystal display device
capable of detecting malfunctions. The liquid crystal display
device includes pixels configured to be connected to scan
lines and data lines, data pads electrically connected to the
data lines, a data integrated circuit supplying data signals to
the data lines through the data pads, first data transistors
coupled to the data pads, and second data transistors coupled
to the data lines. The first data transistors are disposed on the
data integrated circuit and the second data transistors are
separated from the data integrated circuit.
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LIQUID CRYSTAL DISPLAY DEVICE AND
INSPECTION METHOD THEREOF

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
US.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on 13 May 2010 and there duly
assigned Serial No. 10-2010-0044905.

BACKGROUND OF THE INVENTION

[0002] 1.Field of the Invention

[0003] The embodiment relates to a liquid crystal display
device and an inspection method thereof, and more particu-
larly, to a liquid crystal display device and an inspection
method thereof that are capable of detecting malfunctions.
[0004] 2. Description of the Related Art

[0005] The liquid crystal display (LCD) device displays
images by controlling light transmittance ratio of liquid crys-
tal cells disposed in the form of matrix on a liquid crystal
panel according to data signals. To achieve this, the liquid
crystal display device includes a liquid crystal panel having
liquid crystal cells and a drive circuit to drive the liquid crystal
cells.

[0006] The LCD panel includes an upper substrate and a
lower substrate. The upper substrate includes a red color filter,
a green color filter and a blue color filter, and a black matrix
formed between the color filters. A common electrode is
formed on the color filters. The lower substrate includes thin
film transistors (TFT) formed at each of the liquid crystal
cells, pixel electrodes formed to be connected to the TFT, and
wire electrodes formed to be connected to the TFT.

[0007] The liquid crystal panel is produced through a pro-
cessing procedure, and goes through an inspection process to
detect short and open of scan lines and data lines, and mal-
functions of the liquid crystal cells after the completion of the
liquid crystal panel. The liquid crystal panel includes a first
shorting bar connected 10 each of the data lines and a second
shorting bar connected to each of the scan lines for the inspec-
tion process. Short and open of lines of liquid crystal display
device and malfunctions of the liquid crystal cells are
detected with supply of fixed inspection signals to the first
shorting bar and/or the second shorting bar.

[0008] Data transistors are formed between data pads,
which supplies data signals to the data lines, and the first
shorting bar. The data transistors are disposed on an over-
lapped area with data integrated circuits, electrically connect
data pads with the first shorting bar in the inspection process,
and electrically isolate the data pads from the first shorting bar
in other processes. In the same manner, gate transistors are
formed between the second shorting bar and gate pads, and
electrically connect the gate pads with the second shorting bar
during the inspection process.

[0009] On the other hand, the data transistors supply a
signal with a predetermined frequency as the inspection sig-
nal to check an abnormality of the liquid crystal cells (i.e.,
lighting inspection), and are formed to have at least a prede-
termined channel width as the result. In this case, there is a
disadvantage that the data transistors are not formed at the
data integrated circuits, which are gradually downsized, and
the overlapped area of the panel.

[0010] To overcome the disadvantage, the data transistors
can be formed at outer areas which are not overlapped with
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the data integrated circuits. At this time, the data transistors
are electrically connected to the data lines without passage of
the data pads. However, in the event that the data transistors
aredirectly connected to the data lines, there is a disadvantage
that malfunctions of connection lines (i.e., fan-out part)
between data pads and data lines is not detected.

SUMMARY OF THE INVENTION

[0011] The embodiment is to provide a liquid crystal dis-
play device and inspection method thereof that are capable of
detecting malfunctions of connection lines regardless of
downsizing of data integrated circuits.

[0012] According to one aspect of the embodiment, there is
provided the liquid crystal display device including a plural-
ity of scan lines, a plurality of data lines, a plurality of pixels
for displaying an image, a plurality of data pads, a data inte-
grated circuit, a plurality of first data transistors, and a plu-
rality of second data transistors. The pixels are coupled to the
scan lines and the data lines. Each of the data lines are elec-
trically connected to one of the data pads. The data integrated
circuit supplies data signals to the data lines through the data
pads. Each ofthe data pads is connected to one of the first data
transistors, and the first data transistors overlap with the data
integrated circuit. Each of the data lines is connected to one of
the second data transistors, and the second data transistors are
separated from the data integrated circuit.

[0013] The second data transistors may have a channel
width wider than a channel width of the first data transistors.
[0014] The liquid crystal display device may further
include a first data inspection line, a second data inspection
line, a first data control line, and a second data control line.
The first data inspection line may be connected to a first
electrode of an i-th one of the first data transistors and con-
nected to a first electrode of an i-th one of the second data
transistors. The second data inspection line may be connected
to afirst electrode ofan (i+1)-th one of the first data transistors
and connected to a first electrode of an (i+1)-th one of the
second data transistors. The first data control line may be
connected to a gate electrode of each of the first data transis-
tors. The second data control line may be connected to a gate
electrode of each of the second data transistors.

[0015] During a first inspection period, a first control signal
may be supplied to the first data control line, and during a
second inspection period, a second control signal may be
supplied to the second data control line. The first data tran-
sistors may turn on whenever the first control signal is applied
to the first data transistors, and the second data transistors
may turn on whenever the second control signal is applied to
the second data transistors. The first inspection period may
not overlap with the second inspection period. During the first
inspection petiod, a first inspection signal may be supplied to
the first data inspection line and to the second data inspection
line. The first inspection signal may include a DC voltage.
[0016] During the second inspection period, a second
inspection signal may be supplied to the first data inspection
line and to the second data inspection.

[0017] During a period except the first and second inspec-
tion periods, the first data transistors and the second data
transistors may be turned off.

[0018] The liquid crystal display device may further
include a first data inspection line, a second data inspection
line, a first data control line, and a second data control line.
The first data inspection line may be connected to a first
electrode of an i-th one of the second data transistors. The
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second data inspection line may be connected to a first elec-
trode of an (i+1)-th one of the second data transistors. First
electrodes of'the first data transistors may be connected to one
of'the first data inspection line and the second data inspection
line. The first data control line may be connected to a gate
electrode of each of the first data transistors. The second data
control line may be connected to a gate electrode of each of
the second data transistors. All of the first electrodes of the
first data transistors may be connected to the first data inspec-
tion line. All of the first electrodes of the first data transistors
may be connected to the second data inspection line.

[0019] According to another aspect of the embodiment,
there is provided the inspection method of a liquid crystal
display device, which includes a data integrated circuit and a
plurality of data lines. The method includes turning on first
data transistors during a first inspection period, detecting a
disconnection of the connection lines by supplying a first
inspection signal to the connection lines through the first data
transistors, turning on second data transistors during a second
inspection period, and detecting a malfunction of liquid crys-
tal pixels by supplying a second inspection signal to the data
lines through the second data transistors. The data integrated
circuit supplies data signals to the data lines through data pads
and connection lines. The first data transistors overlap with
the data integrated circuit. The first data transistors are
coupled to the data pads. The connection lines are disposed
between the data pads and data lines. The second data tran-
sistors are coupled to the data lines. The first inspection period
does not overlap with the second inspection period.

[0020] The first inspection signal may include a DC volt-
age. The second data transistors may be configured not to
overlap with the data integrated circuit. The second data tran-
sistors may have a channel width wider than a channel width
of the first data transistors.

[0021] Theinspection method may further include supply-
ing a selection signal to scan lines to select the liquid crystal
pixels during the second inspection period. Each of the liquid
crystal pixels may be coupled to one of the data lines and one
of the scan lines.

[0022] According to the liquid crystal display device and
the inspection method thereof, there is a advantage that the
liquid crystal display device is able to detect malfunctions of
connection lines by using of the first data transistors that is
configured to be overlapped with a data integrated circuit, and
is able to detect malfunctions of liquid crystal cells by using
of the second data transistors that is configured at an outer
area to be un-overlapped with the data integrated circuit.
Here, the first data transistors are able to be configured with a
possible minimum size due to detecting only malfunctions of
connection lines, and thus are able to be disposed to be over-
lapped with a data circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
Junction with the accompanying drawings in which like ref-
erence symbols indicate the same or similar componernts,
wherein:

[0024] FIG.1isaplanview showinga liquid crystal display
device according to an embodiment of the present invention;
and
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[0025] FIG.2isaplanview showing aliquid crystal display
device according to another embodiment of the present inven-
tion;

[0026] FIG.3isaplanview showingaliquid crystal display
device according to still another embodiment of the present
invention; and

[0027] FIG. 4is a flowchart showing an inspection method
according to still another embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0028] The liquid crystal display (LCD) device displays
images by controlling light transmittance ratio of liquid crys-
tal cells disposed in the form of matrix on a liquid crystal
panel according to data signals. To achieve this, the liquid
crystal display device includes a liquid crystal panel having
liquid crystal cells and a drive circuit to drive the liquid crystal
cells. The LCD panel includes an upper substrate and a lower
substrate. The upper substrate includes a red color filter, a
green color filter and a blue color filter, and a black matrix
formed between the color filters. A common electrode is
formed on the color filters. The lower substrate includes thin
film transistors (TFT) formed at each of the liquid crystal
cells, pixel electrodes formed to be connected to the TFT, and
wire electrodes formed to be connected to the TFT. The liquid
crystal panel is produced through a processing procedure, and
goes through aninspection process to detect short and open of
scan lines and data lines, and malfunctions of the liquid
crystal cells after the completion of the liquid crystal panel.

[0029] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be not only directly coupled to the
second element but may also be indirectly coupled to the
second element via a third element. Further, some of the
elements that are not essential to the complete understanding
of the invention are omitted for clarity. Also, like reference
numerals refer to like elements throughout.

[0030] Hereinafter, the preferable embodiments, in which
the skilled one in the field can easily perform the present
invention, will be described in more detail with reference to
FIG. 1t FIG. 3.

[0031] FIG. 1 illustrates a liquid crystal display device
according to one embodiment of the present invention. FIG. 1
illustrates a data integrated circuit 20 and a gate circuit 30 to
facilitate the description of the present invention, but the
embodiment of the present invention will not be limited
thereto. FIG. 4 is a flowchart showing an inspection method
according to still another embodiment of the present inven-
tion. The inspection processes will be described while
explaining the elements of the liquid crystal display device.

[0032] Referring to FIG. 1, the liquid crystal display device
according to one embodiment of the present invention
includes a pixel unit 10 that has data lines 14 and scan lines
12, which cross each other, a data integrated circuit 20 that
drives the data lines 14, and a gate integrated circuit 30 that
drives the scan lines 12.

[0033] The pixel unit 10 includes liquid crystal cells 16
which are arranged in a matrix form (two-dimensional array),
and each of the liquid crystal cells 16 is located around inter-
section of one of the data lines 14 and one of the scan lines 12.
Each of the liquid crystal cells 16 includes a thin film transis-
tor (TFT)and a pixel electrode which is connected to the TFT.
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The liquid crystal cells 16 are selected when scan signals are
supplied to the scan lines 16, and are supplied with data
signals from the data lines 14. After that, the liquid crystal
cells 16 allow images to be displayed on the pixel unit 10 by
controlling light transmittance ratio corresponding to the data
signals. The liquid crystal cell 16 may be referred to as a
liquid crystal pixel 16 or a pixel 16 of the pixel unit 10.

[0034] The gate integrated circuit 30 is configured to be
connected to gate pads 32. The gate integrated circuit 30
supplies the scan signals to the gate line 14 through the gate
pads 32. The data pads 32 may be mounted on the gate
integrated circuit 30 to transmit signals from the gate inte-
grated circuit 30.

[0035] The data integrated circuit 20 is configured to be
connected to data pads 22. The data integrated circuit 20
supplies the data signals to the data lines 14 through the data
pads 22. The data pads 22 may be mounted on the data
integrated circuit 20 to transmit signals from the data inte-
grated circuit 20.

[0036] In addition, one embodiment of the present inven-
tion includes a first data inspection line 28a, a second data
inspection line 28, a first data control line 264, a second data
controlling 265, first data transistors 24, and second transis-
tors 29, in order to detect malfunctions of the liquid crystal
cells 16 and the connection lines 100.

[0037] The first data inspection line 28a is connected to a
first electrode (one of'a drain electrode and a source electrode)
of an i-th transistor of the first data transistors 24 and an i-th
transistor of the second data transistors 29. The first data
inspection line 28a transmits a first inspection signal, which is
supplied from an external device during a first inspection
period, to the i-th first data transistor 24 and the i-th second
data transistor 29. Herein, if a source electrode of a transistor
is referred to as a first electrode, a drain electrode of the
transistor is referred to as a second electrode, and vice versa.

[0038] The second data inspection line 285 is connected to
a first electrode of an (i+1)-th transistor of the first data
transistors 24 and an (i+1)-th transistor of the second data
transistors 29. The second data inspection line 285 transmits
asecond inspection signal, which is supplied from an external
device during a second inspection period, to the (i+1)-th first
data transistor 24 and the (i+1)-th second data transistor 29.
Herein, the (i+1)-th transistor is a transistor disposed next to
the i-th transistor, and ‘1’ is a natural number. One example of
this arrangement is shown in FIG. 1. The first data inspection
line 284 is connected to first electrodes of the first, third, fifth,
etc transistors of the first data transistors 24, and is connected
to first electrodes of the first, third, fifth, etc transistors of the
second data transistors 29. The second data inspection line
28b is connected to first electrodes of the second, fourth,
sixth, etc transistors of the first data transistors 24, and is
connected to first electrodes of the second, fourth, sixth, etc
transistors of the second data transistors 29. In other words,
the connection of the first data transistors 24 alternate
between the first and second data inspection lines 284 and
28b, and the connection of the second data transistors 29 also
alternate between the first and second data inspection lines
28a and 28b.

[0039] The first data control line 264 is connected to gate
electrodes of the first data transistors 24. The first data control
line 26a supplies a first control signal to the gate electrode of
each of the first data transistors 24 during the first inspection
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period. The first data transistors 24 are turned on whenever
the first control signal is applied to the gate electrodes of the
first data transistor.

[0040] The second data control line 264 is connected to
gate electrodes of the second data transistors 29. The second
data control line 265 supplies a second control signal to the
second data transistors 29 during the second inspection
period. The second data transistors 29 are turned on whenever
the second control signal is applied to the gate electrodes of
the second data transistor. The first inspection period does not
overlap with the second inspection period.

[0041] The first data transistors 24 are configured to overlap
with the data integrated circuit 20. In other words, the first
data transistors 24 may be disposed below the data integrated
circuit 20, but is disposed to overlap with the data integrated
circuit 20. The second electrode of the first data transistor 24
is connected to one of the data pads 22, and the first electrode
of the first data transistor 24 is connected to the first inspec-
tion line 28« or to the second inspection line 285. The first
data transistors 24 is used to inspect disconnection of the
connection line 100 (i.e., the disconnection malfunctions of a
fan-out), which is disposed between the data pads 22 and the
data lines 14.

[0042] More specifically, during the first inspection period,
the first control signal is supplied to the first data control line
26a, and the first inspection signal is supplied to the first data
inspection line 28a and the second data inspection line 285.
The first data transistors 24 are turned on when the first
control signal is supplied to the first data control line 26a
(5100 in FIG. 4). The first inspection signal (i.e., a direct
current (DC) voltage) is supplied to the data lines 14 through
the connection lines 100 when the first data transistors 24 are
turned on (S110). In this configuration, the disconnection of
the connection lines 100 is inspected by sensing electric cur-
rent supplied through the data lines 14 (S120).

[0043] Meanwhile, the first data transistors 24 transmit the
first inspection signal, which is not capable of driving the
liquid crystal cells 186, to the connection line 100. In this case,
the first data transistors 24 are able to be configured into a
minimum size, which can be disposed on the data integrated
circuit 20. Therefore, the first data transistors 24 may be
securely configured at an area overlapped with the data inte-
grated circuit 20.

[0044] The second data transistors 29 are configured to be
positioned in an area, which is not overlapped with the data
integrated circuit 20. For example, the second data transistors
29 may be positioned around ends of the data lines 14, which
are disposed at the upper part of the connection lines 100, as
shown in FIG. 1. The second electrode of the second data
transistor 29 is connected to one of the data lines 14, and the
first electrode of the second data transistor 29 is connected to
the first data inspection line 284 or the second data inspection
line 285. The second data transistors 29 are used to inspect an
abnormal operation of the liquid crystal cells 16 and short of
the connection lines 100.

[0045] More specifically, during the second inspection
period, which does not overlap with the first inspection
period, the second control signal is supplied to the second
data control line 265, and the second inspection signal is
supplied to the first data inspection line 28« and the second
data inspection line 285. The second inspection signal may
include signals to inspect an abnormality of the liquid crystal
cells and signals to check short of connection lines 100.
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[0046] The second data transistors 29 are turned on when
the second control signal is supplied to the second data con-
trol line 265 (S130 in FIG. 4). The second inspection signal is
supplied to the data lines 14 when the second data transistors
29 are turned on (S140). In this period, whether or not the
operations of the liquid crystal cells 16 are abnormal and the
connecting liens 100 are short is inspected (S150). More
specifically, a selecting signal of the liquid crystal cells 16 is
supplied to the scan lines 12 during the second inspection
period. At this time, the second inspection signal is supplied
to the liquid crystal cells 16 which are selected by the select-
ing signal. Through this process, whether or not the opera-
tions of the liquid crystal cells 16 are abnormal can be
inspected.

[0047] Inaddition, during the second inspection period, the
first data inspection line 28¢ and the second data inspection
line 28b can be supplied with the second inspection signal at
different time. At this time, whether or not the connecting
liens 100 are short can be inspected by sensing current flow-
ing to the data lines 16.

[0048] On the other hand, the second data transistors 29 are
supplied with the second inspection signal having a predeter-
mined frequency in correspondence to charge and discharge
of the liquid crystal cells 16. Thus, the channel width of the
second data transistors 29 is set up wider than the channel
width of the first data transistors 24.

[0049] For the embodiment of the present invention as
mentioned above, whether or not the liquid crystal cells 16
and the connection lines 100 are abnormal may be inspected
by using the first transistors, which are overlapped with the
data circuit, and the second data transistors, which are not
overlapped with the data circuit. In this case, the first data
transistors are able to configured to overlap with the data
integrated circuit, and accordingly, the disconnection mal-
functions are able to be securely detected. Also, one embodi-
ment of the present invention is able to securely detect
whether or not the liquid crystal cells 16 are abnormal by use
of the second transistors.

[0050] One embodiment of the present invention further
comprises a first gate inspection line 38a, a second gate
inspection line 385, a first gate control line 364 and a second
gate control line 365 to supply the selecting signal to scan
lines 12 during the second inspection period.

[0051] The first gate inspection line 38« is connected to a
first electrode of an (i+1)-th transistor of gate transistors 34.
The first gate inspection line 38 transmits a first inspection
signal supplied from an external device to the (i+1)-th gate
transistor 34.

[0052] The second gate inspection line 385 is connected to
a first electrode of an i-th transistor of the gate transistors 34.
The second gate inspection line 385 transmits a second
inspection signal supplied from the external device to the i-th
gate transistor 34 during the inspection period. In other
words, the connection of the gate transistors 34 alternate
between the first and second gate inspection lines 38a and
38b.

[0053] The first gate control line 364 is connected to a gate
electrode of the (i+1)-th transistor of the gate transistors 34.
The first gate control line 36a supplies a first control signal to
the (i+1)-th gate transistors 34. The (i+1)-th gate transistor 34
is turned on whenever the first control signal is applied to the
gate electrode of the (i+1)-th gate transistor 34.

[0054] The second gate control line 364 is connected to the
gate electrode of the i-th transistor of the gate transistors 34.
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The second gate control line 365 transmits a second control
signal to the i-th gate transistor 34. The i-th gate transistor 34
is turned on whenever the second control signal is applied to
the gate electrode of the i-th gate transistor 34. Herein, the
(i+1)-th gate transistor is a transistor disposed next to the i-th
gate transistor, and 1’ is a natural number. The first electrode
of the gate transistor may be a source electrode or a drain
electrode, If a source electrode of a gate transistor is referred
to as a first electrode, a drain electrode of the gate transistor is
referred to as a second electrode, and vice versa.

[0055] The gate transistors 34 are configured to be over-
lapped with the gate integrated circuit 30. In other words, the
gate transistors 34 are disposed or mounted on the gate inte-
grated circuit 30. The second electrode of the gate transistors
34 is connected to the gate pads 32, and the first electrode of
the gate transistor 34 is connected to the first gate inspection
line 38a or the second gate inspection line 385. The gate
transistors 34 are turned on during the second inspection
period, and supply a selecting signal to scan lines. The gate
transistors 34 are able to be downsized due to supply of the
selecting signal only to the scan lines 12, and are able to be
configured to be overlapped with the gate integrated circuit
30.

[0056] Meanwhile, the above-described gate transistors 34
are explained to be overlapped with the gate integrated circuit
30, but the embodiment of the present invention will not be
limited thereto. For example, the gate transistors 34 can be
configured to be adjacent to the gate integrated circuit 30 in
the event that the gate integrated circuit 30 is packed into a
panel. In the embodiment of the present invention, in fact
circuit organization to supply the selection signal to the scan
lines 12 can be selected as one of a variety of circuits that are
now known.

[0057] FIG. 2 illustrates a liquid crystal display device
according to the second embodiment of the present invention.
Atdescription of FIG. 2, the same parts as FIG. 1 use the same
number, and the description thereof will be omitted.

[0058] Referring FIG. 2, in the second embodiment of the
present invention, the second electrode of the first data tran-
sistors 24 is connected to the data pads 22, and the first
electrode is connected to the first data inspection line 58a.
That s, in the second embodiment of the present invention, all
of the first electrodes of the first data transistors 24 are con-
nected to the first data inspection line 58a.

[0059] Because the first data transistors 24 are used to
detect disconnection malfunctions of connection lines 100,
1.e., by simple supply of only a dc current, the first electrodes
of the first data transistors 24 may be connected to the first
data inspection line 58a. As shown at FIG. 3, all of the first
electrodes of the first data transistors 24 may be configured to
be connected to the second data inspection line 585.

[0060] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. A liquid crystal display device comprising:

a plurality of scan lines;

a plurality of data lines;

a plurality of pixels for displaying an image, the pixels
coupled to the scan lines and the data lines;
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a plurality of data pads, each of the data lines electrically
connected to one of the data pads;

a data integrated circuit supplying data signals to the data
lines through the data pads;

a plurality of first data transistors, each of the data pads
being connected to one of the first data transistors, the
first data transistors overlapping with the data integrated
circuit; and

a plurality of second data transistors, each of the data lines
being connected to one of the second data transistors, the
second data transistors being separated from the data
integrated circuit.

2. The liquid crystal display device as claimed in claim 1,
wherein the second data transistors has a channel width wider
than a channel width of the first data transistors.

3. The liquid crystal display device as claimed in claim 1,
further comprising:

a first data inspection line connected to a first electrode of
ani-th one of the first data transistors and connected to a
first electrode of an i-th one of the second data transis-
tors;

a second data inspection line connected to a first electrode
of an (i+1)-th one of the first data transistors and con-
nected to a first electrode of an (i+1)-th one of the second
data transistors;

a first data control line connected to a gate electrode of each
of the first data transistors; and

a second data control line connected to a gate electrode of
each of the second data transistors.

4. The liquid crystal display device as claimed in claim 3,
wherein during a first inspection period, a first control signal
is supplied to the first data control line, and during a second
inspection period, a second control signal is supplied to the
second data control line, the first data transistors turning on
whenever the first control signal is applied to the first data
transistors, the second data transistors turning on whenever
the second control signal is applied to the second data tran-
sistors, the first inspection period not overlapping with the
second inspection period.

5. The liquid crystal display device as claimed in claim 4,
wherein during the first inspection period, a first inspection
signal is supplied to the first data inspection line and to the
second data inspection line.

6. The liquid crystal display device as claimed in claim 5,
wherein the first inspection signal includes a DC voltage.

7. The liquid crystal display device as claimed in claim 4,
wherein during the second inspection period, a second
inspection signal is supplied to the first data inspection line
and to the second data inspection.

8. The liquid crystal display device as claimed in claim 4,
wherein during a period except the first and second inspection
periods, the first data transistors and the second data transis-
tors are turned off.

Nov. 17,2011

9. The liquid crystal display device as claimed in claim 1,
further comprising:

a first data inspection line connected to a first electrode of

an i-th one of the second data transistors;

a second data inspection line connected to a first electrode
of an (i+1)-th one of the second data transistors, first
electrodes of the first data transistors being connected to
one of the first data inspection line and the second data
inspection line;

a first data control line connected to a gate electrode of each
of the first data transistors; and

a second data control line connected to a gate electrode of
each of the second data transistors.

10. The liquid crystal display device as claimed in claim 9,
wherein all of the first electrodes of the first data transistors
are connected to the first data inspection line.

11. The liquid crystal display device as claimed in claim 9,
wherein all of the first electrodes of the first data transistors
are connected to the second data inspection line.

12. An inspection method of a liquid crystal display device
comprising;

turning on first data transistors during a first inspection
period, the liquid crystal display device including a data
integrated circuit and a plurality of data lines, the data
integrated circuit supplying data signals to the data lines
through data pads and connection lines, the first data
transistors overlapping with the data integrated circuit,
the first data transistors coupled to the data pads;

detecting a disconnection of the connection lines by sup-
plying a first inspection signal to the connection lines
through the first data transistors, the connection lines
disposed between the data pads and data lines;

turning on second data transistors during a second inspec-
tion period, the second data transistors coupled to the
data lines, the first inspection period not overlapping
with the second inspection period; and

detecting a malfunction of liquid crystal pixels by supply-
ing a second inspection signal to the data lines through
the second data transistors.

13. The inspection method as claimed in claim 12, wherein

the first inspection signal includes a DC voltage.

14. The inspection method as claimed in claim 12, wherein
the second data transistors are configured not to overlap with
the data integrated circuit.

15. The inspection method as claimed in claim 12, wherein
the second data transistors has a channel width wider than a
channel width of the first data transistors.

16. The inspection method as claimed in claim 12, further
comprising;

supplying a selection signal to scan lines to select the liquid
crystal pixels during the second inspection period, each
of the liquid crystal pixels being coupled to one of the
data lines and one of the scan lines.
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