
;lme3eS4P|.6T48?* FLAT DISPLAY APPARATUS AND FLAT DISPLAY APPARATUS TESTING
METHOD Cross Reference to Related Applications 5 [0001] The present
document is based on Japanese Priority Document JP2003-l86430, filed in the
Japanese Patent Office on June 30, 2003, the entire contents of which being
incorporated herein by reference. 10 Background of the Invention [0002] 1.
Field of the Invention The present invention relates to a flat display
apparatus 15 and a flat display apparatus testing method, and is, for
example, applicable to a liquid crystal display apparatus where drive
circuits are integrally formed on an insulating substrate. [0003] 2.
Description of Related Art 20 In recent years, for example, a liquid
crystal display apparatus that is a flat display apparatus applied to
mobile terminal devices such as PDA's and mobile telephones etc., have been
proposed where drive circuits of a liquid crystal display panel are formed
integrally on a glass substrate that 25 is an insulating substrate
constituting the liquid crystal display panel. [0004] These liquid crystal
display apparatuses are such that each pixel is formed by a liquid crystal
cell, a polysilicon 30 TFT (Thin Film Transistor) that is a switching
device of this liquid crystal cell, and a hold capacitor. A display section
1    is formed by arranging these pixels in a matrix and is driven by
various drive circuits arranged around the periphery of the display
section, thereby displaying various images. [0005] 5 With liquid crystal
display apparatuses, when there is even just one defect in a multiplicity
of pixels arranged in a matrix, this defective pixel is observed as a
bright luminescent spot and the quality of the display image deteriorates
considerably. Various methods have therefore 10 been proposed for.
detecting these types of defective pixels, for example, disclosed in
Japanese Patent Application Publication Number 2002-221547. Summary of the
Invention 15 [0006] However, with these liquid crystal display apparatuses,
there are cases where defective pixels occur when used in the marketplace
even they are not detected by tests at the time of shipping. The present
invention has therefore made it 20 possible to detect this type of pixels,
which may become defective in the marketplace, at the time of shipping
tests by performing screening using accelerated testing. 



[0007] As shown in FIG. 3, in the liquid crystal display 25 apparatus, each
pixel is formed by a liquid crystal cell 2, polysilicon TFT 3, and hold
capacitor 4. The polysilicon TFT 3 is connected to a horizontal drive
circuit and a vertical drive circuit by a signal line (column line) LC and
a gate line (row line) LR, respectively. It is then possible for a 30
screening testing to detect pixels as defective pixels that may become
defective in the marketplace beforehand by applying 2    a pulsed
high-voltage such as shown by numeral A to a common line COM that is a
wiring pattern on the opposite electrode side to that of a signal line side
of the hold capacitors 4. This pulsed voltage is set about a peak-to-peak
value of 15V 5 which is approximately twice of the normal operating
voltage, it is set to a voltage larger than a withstand voltage Va between
the transistor 3 and capacitor 4 of pixels that are nondefective pixels and
do not become defective on the marketplaces. [0008] 10 Because of this, as
shown in FIG. 4, in this type of liquid crystal display apparatus 1, a
wiring pattern from a CS drive circuit 9, which precharges the signal line
LC to a predetermined potential, is taken temporarily outside via external
terminals T1 and T2. In this way, predetermined test 15 equipment can be
connected the wiring patter and screening tests are executed, and further,
enabling various kinds of tests executed. [0009] Namely, in the liquid
crystal display apparatus 1 shown 20 in FIG. 4; a display section 11 is
formed by arranging pixels, which is constituted by a liquid crystal cell
2, polysilicon TFT 3 and hold capacitors 4 on a glass substrate 10 in the
form of a matrix. A signal line LC and gate line LR of this display section
are then connected to a horizontal drive 25 circuit 12 and a vertical drive
circuit 13. The horizontal drive circuit 12 and the vertical drive circuit
13 are formed on the glass substrate 10 around the periphery of the display
section 11. The horizontal drive circuit 12 takes gradation data that
indicates gradation of each pixel as sequential input 30 and outputs drive
signals for each pixel sequentially in line units to the display section
11. The vertical drive circuit 3   13 outputs a select signal for selecting
outputs of the horizontal drive circuit 12 to the display section 11. In
this way, it is possible to display desired images on the display section
11 by driving pixels of the display section arranged 5 in the form of a
matrix, which are selected by the gate line LR and drove by the signals
line LC. [0010] The liquid crystal display apparatus 1 is configured so
that it is possible to cut the connection between the 



10 horizontal drive circuit 12 and the signal line LC via a switch circuit
15 constituted by a transistor that is an active device and it is possible
to connect the signal line LC to the common line COM via a similar switch
circuit 16. In this way, in the liquid crystal display apparatus 1, after
the switch circuits 15 15 and 16 are set to an off state and an on state,
respectively, and the signal line LC is precharged to a predetermined
voltage by the CS drive circuit 9, the switch circuits 15 and 16 are
changed over to being an on state and an off state, respectively, so that
each pixel can be driven. This pre charging is executed 20 at predetermined
timings according to the drive format such as frame reversal and line
reversal etc. occurring at the liquid crystal display apparatus 1. In the
configuration shown in FIG. 4, C is an external capacitor and 18 is a pad
electrode. [001l] 25 A screening testing is executed as follows. The
voltage at the both end terminals of the hold capacitor 4 is set to a
predetermined voltage by setting the switch circuits 15 and 16 using for
precharging in an off state and on state, respectively, while the
connection between the terminals T1 30 and T2 are cut, after that, the
switch circuit 16 is set to 4   an off state and a predetermined voltage is
applied to the terminal T2. [0012] However, in this testing method, a
pulsed high-voltage 5 is applied not only to the hold capacitor 4, but also
to the switch circuit 16. As a result, in the case of using transistors
with a high withstand voltage, screening is possible without there being
any problems, but in the case of a liquid crystal display apparatus 1
configured by using transistors with a 10 low withstand voltage, the
screening testing is rather detrimental to the reliability of the liquid
crystal display apparatus 1. [0013] In order to take into consideration the
above points, 15 the present invention provides a flat display apparatus
and a flat display apparatus testing method capable of executing screening
of defective pixels in a reliable manner while effectively avoiding
deterioration in reliability even in cases of the configurations thereof
employing transistors with 20 a low withstand voltage. 



[0014] In order to resolve these problems, the invention is applied to a
flat display apparatus where a display section composed of pixels arranged
in a matrix from and a drive circuit 25 for displaying desired images on
the display section by selecting pixels of the display section using a gate
line and driving with signal lines, the display section and the drive
circuit are integrally formed on a substrate. The flat display apparatus of
the present invention has a precharge circuit 30 for precharging the signal
lines at a predetermined timing; wherein the pixel includes a capacitor
being charged by the 5   signal line potential selected by the gate lines,
wherein at least an electrode-side wiring pattern connected to an electrode
on the opposite side to the signal line side of the capacitor is insulated
from a signal line-side wiring pattern 5 connecting the signal lines to the
precharge circuit, and is connected to the precharge circuit at the outside
of the substrate. [0015] Further, the invention is applied to a test method
for 10 a flat display apparatus where a display section in which pixels
arranged in a matrix from and a drive circuit for displaying desired images
on the display section by selecting pixels of the display section using
gate lines and driving with signal lines, the display section and the drive
circuit are integrally 15 formed on a substrate. The flat display apparatus
is provided with a precharge circuit for precharging the signal lines at a
predetermined timing; wherein a capacitor being charged by the signal line
potential selected by the gate lines, wherein at least an electrode-side
wiring pattern connected to an 20 electrode on the opposite side to the
signal line side of the 



capacitor is insulated from a signal line-side wiring pattern connecting
the signal lines to the precharge circuit, and is connected to the
precharge circuit at the outside of the substrate, and the test method for
the flat display apparatus 25 detects portions associated with pixel
defects by applying a pulsed high-voltage between a portion taking the
electrode-side wiring pattern to the outside of the substrate and a portion
connecting the wiring pattern to the precharge circuit. 30 [0016] 6
According to the above configuration of the flat display apparatus where a
display section in which pixels arranged in a matrix form and a drive
circuit for displaying desired images on the display section by selecting
pixels of the display 5 section using gate lines and driving with signal
lines, the display section and the drive circuit are integrally formed on a
substrate, and provided with a precharge circuit for pre charging the
signal lines atapredeterminedtiming, wherein the pixel includes a capacitor
being charged by the signal 10 line potential pixels selected by the gate
lines, wherein at least an electrode-side wiring pattern connected to an
electrode on the opposite side to the signal line side of the capacitor is
insulated from a signal line-side wiring pattern connecting the signal
lines to the precharge circuit, and is 15 connected to the precharge
circuit at the outside of the substrate, it is then possible to execute the
screening testing without applying a high-voltage to the signal line side
by blocking the external connection portion, and applying a
pulsedhigh-voltagetothe electrode-sidewiring patternwhile 20 maintaining
the signal line-side wiring pattern at a predetermined potential. As a
result, application of a high-voltage to active device of TFT's etc.
provided at the signal line side is avoided, and it is possible to execute
reliable screening of defective pixels while effectively 25 avoiding
deterioration in reliability even in the case of configurations employing
active devices of low withstand voltages. [0017] In this way, according to
the above configuration, it 30 is possible to provide- a flat display
apparatus test method capable of executing reliable screening of defective
pixels 7   while effectively avoiding deterioration in reliability even in
the case of configurations employing active devices of low withstand
voltages. [0018] 5 According to the present invention described above, by
connecting a common line-side wiring pattern of wiring patterns 



for capacitors of a pixel to a pre charge circuit externally in an
independent manner, it is possible to carry out reliable screening of
defective pixels so as to effectively avoid 10 deterioration in reliability
even in cases where a liquid crystal display apparatus employs transistors
with low withstand voltages. Brief Description of the Drawings 15 FIG. 1 is
a block view showing a liquid crystal display apparatus of an embodiment of
the present invention; FIG. 2 is a block view illustrating testing for the
liquid crystal display apparatus of FIG. 1; FIG. 3 is a connection diagram
illustrating defective 20 pixel screening; and FIG. 4 is a block view
showing a liquid crystal display apparatus of the related art. Description
of the Preferred Embodiment 25 [0019] In the following, a detailed
description of embodiments of the present invention is given with reference
to the appropriate drawings. [0020] 30 FIG. 1 is a block view showing a
liquid crystal display apparatus of an embodiment of the present invention
through 8   comparison with FIG. 4. The liquid crystal display apparatus 21
has the similar configuration as the liquid crystal display apparatus 1
described above in FIG. 4 and is shown assigned with corresponding
numerals, and duplicated descriptions 



5 thereof are therefore omitted. [0021] In the liquid crystal display
apparatus 21, a display section 11 on which pixels are arranged in a matrix
form and drive circuits 12 and 13 that display desired images on the 10
display section 11 as a result of selecting the pixels of the display
section 11 using a gate line LR and of driving the pixels using a signal
line LC are formed integrally on a glass substrate. Further, a CS drive
circuit 9 is provided on this glass substrate 10 as a precharge circuit for
precharging the 15 signal line LC at a predetermined timing. [0022] In the
liquid crystal display apparatus 21, a wiring pattern LCC on the signal
line LC side for the precharge process is connected to the CS drive circuit
9 on the substrate 10 20 and is also connected to the signal line LC via a
switch circuit 16. Moreover, a common line COM that is a wiring pattern on
the opposite side to a wiring pattern on the signal line side of the hold
capacitor 4 is insulated from the wiring pattern LCC on the signal line LC
side and is connected to a terminal 25 T2. The wiring pattern LCC on the
signal line LC side is connected to a terminal Tl adjacent to the terminal
T2. As a result, in the liquid crystal display apparatus 21, the
electrode-side wiring pattern COM of the hold capacitor 4, which is
connected to the electrode on the opposite side to the signal line LC, 30
is insulated from the signal line-side wiring pattern LCC connecting the
signal line LC to the precharge circuit 9, and 9   is connected to the
precharge circuit 9 at the outside of the substrate 10. [0023] Ln this way,
in the liquid crystal display apparatus 5 21, after the signal line LC is
precharged to the potential of the hold capacitor 4 using a path different
to the liquid crystal display apparatuslof the conventional configuration,
each of the pixels is driven by the horizontal drive circuit 12 and the
vertical drive circuit 13 so that the desired image 10 is displayed. [0024]
FIG. 2 is a block view showing connection of the liquid crystal display
apparatus 21 and a test apparatus 22 at the time of testing. In this
embodiment, after forming each of 15 the various drive circuits 12 and 13
and display section 11 etc. on the glass substrate 10, various operation
tests are executed by this test apparatus 22. This operation test is
executed by controlling the operation of the test apparatus 22 using a
controller 23, outputting from the test apparatus 20 22 an operation
reference clock and various display data for the test to the liquid crystal
display apparatus 21, and confirming the operation of the liquid crystal
display apparatus 21. In this embodiment, a screening test for defective
pixels is performed as one item of the test to be 25 executed. [0025] In
this screening test, the test apparatus 22 sets the switch circuits 15 and
16 in an off state and on state respectively, and also sets the terminals
T1 and T2 to 30 predetermined potentials. In this embodiment, this
predetermined potential can be set to earth potential by, for 10 



example, connecting the terminals T1 and T2 to a ground line of the test
apparatus 22. [0026] Next; the test apparatus 22 separates the terminal T2
5 from earth potential, and the pulsed high-voltage described above in FIG.
3 is applied to the liquid crystal display apparatus 21. As a result, in
this embodiment, a voltage in excess of the operating voltage is applied
between the transistor 3 and the hold capacitor 4 for each pixel, and 10
detection is then possible in a succeeding detection process for pixels
that may become defective pixels upon arrival in the marketplace. [0027] In
this embodiment, however, it is possible to execute 15 the screening
testing in such a manner that a high-voltage is not applied to the switch
circuit 16 by connecting the common line-side wiring pattern COM of the
wiring patterns hCC and COM for the capacitor 4 of the pixels to the
precharge circuit 9 externally in an independent manner. It is therefore
possible 20 to execute screening of defective pixels while effectively
avoiding deterioration in reliability even in cases of configurations
employing transistors with low withstand voltages. [0028) 25 According to
the above configuration, by connecting a common line-side wiring pattern of
a capacitor of a pixel to a precharge circuit externally in an independent
manner, in this way, it is possible to carry out reliable screening of
defective pixels so as to effectively avoid deterioration in 30 reliability
even in cases where transistors with low withstand voltages are employed.
11   [0029] In the embodiment described above, a description is given of
the case where only the common line-side wiring pattern COM is connected
externally but the present invention is by 5 no means limited to this
respect, and it is also possible to collectively connect the wiring pattern
LCC on the signal line side to the SC drive circuit externally. [0030]
Further, in the embodiment described above, a 10 description is given of
the case of applying the present invention to TFT liquid crystal
constituted by a display 



section etc. formed on a glass substrate but the present invention is by no
means limited in this respect, and may also be broadly applied to various
flat display apparatuses, for 15 example, various liquid crystal display
apparatuses such as CGS (Continuous Grain Silicon) liquid crystal etc. and
further to EL (Electro Luminescence) display apparatuses etc. 12   CLAIMS
1. A flat display apparatus including a display section in which pixels are
arranged in a matrix form and a drive circuit for displaying desired images
on said display section by 5 selecting pixels of said display section using
gate lines and driving with signal lines, said display section and said
drive circuit being integrally formed on a substrate, said flat display
apparatus comprising: a precharge circuit for precharging said signal lines
10 at a predetermined timing wherein said pixel includes a capacitor being
charged by said signal lines potential selected by said gate lines, wherein
at least an electrode-side wiring pattern connected to on an opposite side
to said signal line side of 15 said capacitor is insulated from a signal
line-side wiring pattern connecting said signal lines to saidprecharge
circuit, and is connected to said precharge circuit at outside of said
substrate. 20 2. The flat display apparatus according to claim 1, wherein
said wiring pattern on said signal line side is connected to said signal
line via a switch circuit including 



an active device, said active device is a device made of low-temperature
polysilicon or CGS. 25 3. A test method for a flat display apparatus
including a display section in which pixels are arranged in a matrix form
and a drive circuit for displaying desired images on the display section by
selecting pixels of said display section 30 using gate lines and driving
with signal lines, said display 13   section and said drive circuit being
integrally formed on a substrate, said flat display apparatus comprising: a
precharge circuit for precharging said signal lines at a predetermined
timing; 5 wherein said pixel includes a capacitor being charged by said
signal lines potential selected by said gate lines, wherein at least an
electrode-side wiring pattern connected to an electrode on the opposite
side to the signal line side of said capacitor is insulated froma signal
line-side 10 wiring pattern connecting said signal lines to said precharge
circuit, and is connected to the pre charge circuit at outside of said
substrate, and wherein said test method for said flat display apparatus
detects portions associated with pixel defects by applying 15 a pulsed
voltage between a portion taking the electrode-side wiring pattern to
outside of said substrate and a portion connecting said wiring pattern to
said precharge circuit. 
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