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(57) ABSTRACT

A testing system of a liquid crystal display panel including a
substrate, a driving circuit, a first testing pad, and a second
testing pad is provided. The substrate includes a pixel array
whose one side has a pixel testing area. The driving circuit is
formed on the substrate and connected to the other side of the
pixel testing area for providing a signal to the pixel array. The
first testing pad is connected to the driving circuit. The second
testing pad is connected to the pixel testing area. The testing
method of the liquid crystal display panel includes: respec-
tively testing whether the liquid crystal display panel and the
pixel testing area have a defect and accordingly generating a
first testing pattern and a second testing pattern; combining
the first testing pattern and the second testing pattern to deter-
mine whether the defect occurs at the driving circuit or the
pixel array.

Provide a substrate comprising a
pixel array and a driving circuit

N

testing pattern

Test the liquid crystal display panel
and accordingly generate a first

Determine
whether the liquid

according to the first
testing pattern?

crystal display panel has a defect

~310
~—320
340
330 Deterimine
that the

NO
liquid crystal

display panel
is normal

Test the pixel testing area of the
testing pixel array and accordingly
generate a second testing pattern

~—350

5

END

Combine the first testing pattern
and the second testing pattern

=360

Determine
Whether the pixel testing
area has a defect according
to the second testing

370

Determine that the defect |~ 390 Repair the
occurs at the pixel array ——>i liquid crystal
395~ display panel

380

Determine that
the defect
occurs at the
driving circuit

T




Patent Application Publication  Jul. 31,2008 Sheet 1 of 6 US 2008/0180592 A1

o~
3
N N\ \ N\
o Uof | L)
—y
\ )
~
Eg/\_/ ~——1 T>~w E
- =
S ~
=
=
-
~ —
- =
T &
l-ﬂ F I::—/—\L\— =
| S
. &
|~ H h -
| ]

18a — | -+

18b ~—

r—ﬁ'



Patent Application Publication  Jul. 31,2008 Sheet 2 of 6 US 2008/0180592 A1

—~— 17

15

—— 10

FIG. 2



US 2008/0180592 A1

Jul. 31,2008 Sheet 3 of 6

Patent Application Publication

0¢

[1--

01

—— PIE

21

~r—a1€

L~ ®Ig

— 438

L —ezg




Patent Application Publication  Jul. 31,2008 Sheet 4 of 6 US 2008/0180592 A1

( START )

Provide a substrate comprising a
pixel array and a driving circuit

Test the liquid crystal display panel
and accordingly generate a first —~—320
testing pattern

340
Determine 330 Deterimine
whether the liquid NO that the

crystal display panel has a defect
according to the first

liquid crystal
display panel

testing pattern? is normal
Test the pixel testing area of the
testing pixel array and accordingly (~—350
generate a second testing pattern
END
Combine the first testing pattern 360
and the second testing pattern
380
Determine 370 Determine that
whether the pixel testing the defect

area has a defect according
to the second testing
pattern?

YES
Determine that the defect |~—390 Repair the
occurs at the pixel array liquid crystal

395 display panel
|

occurs at the
driving circuit

FI1G. 4



Patent Application Publication

Jul. 31,2008 Sheet S of 6

~( START )

Provide a substrate comprising a
pixel array and a driving circuit

~—410

Test the pixel testing area of the
pixel array and accordingly generate
a scond testing pattern

—~— 420

Determine
whether the pixel testing
area has a defect according
to the second testing

430

US 2008/0180592 A1

440

S

Deterimine
that the
defect occurs
at the pixel

Determine that the defect
occurs at the driving circuit

—~—490

pattern? array
Test the liquid crystal display
panel and accordingly generate a |~—45(
first testing pattern
Combine the first testing pattern L 460
and the second testing pattern
480
Determine A70 Determine that
whether the liquid crystal the liquid
display panel has a defect _crystal
according to the first display panel
testing pattern? is normal
YES
END

Repair the liquid
crystal display panel

—~—495

FIG. o



Patent Application Publication  Jul. 31,2008 Sheet 6 of 6 US 2008/0180592 A1

i

<20

)
éﬁ\ E
N N
gV
LO
. L~ =




US 2008/0180592 A1

LIQUID CRYSTAL DISPLAY PANEL AND
TESTING SYSTEM AND METHOD THEREOF

[0001] This application claims the benefit of Taiwan appli-
cation Serial No. 96103426, filed Jan. 30, 2007, the subject
matter of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates in general to a testing system
and method, and more particularly to a testing system of a
liquid crystal display panel and method.

[0004] 2. Description of the Related Art

[0005] Liquid crystal displays are divided into two catego-
ries, namely passive matrix and active matrix, according to
the driving method. However, as the demand for high-reso-
lution and large-sized displays is ever increasing, active
matrix liquid crystal display will become a main-stream prod-
uct in the liquid crystal display market.

[0006] A liquid crystal display must pass the shorting bar
test or the full contact test during the manufacturing process
such that the functions of the liquid crystal display are
assured. According to the full contact test, the function of
each signal line is tested. However, due to the long testing
time and the high testing cost involved, the full contact test is
not suitable to large scale production.

[0007] Referring to FIG. 1, a perspective of a conventional
thin film transistor-liquid crystal display (TFT-L.CD) adopt-
ing shorting bar test is shown. As indicated in FIG. 1, the
TFT-LCD liquid crystal display panel 1 includes a display
area 2. A plurality of gate lines 5 and data lines 3 define a
plurality of pixel areas on the display area 2, wherein each
pixel area has a thin film transistor (TFT) 7 and a pixel
electrode 9. Besides, four shorting bars 16a, 165, 18a and 185
are disposed at the peripheral of the display area 2. The
shorting bars 16a and 164 are electrically connected to the
data line 3, and the shorting bars 18a and 184 are electrically
connected to the gate line 5. During testing, the shorting bars
164, 165, 18a and 185 on the display 1 are externally con-
nected to a testing pad (not illustrated), then the TFT-LCD is
tested by a testing device via the testing pad.

[0008] Currently, most of the active matrix liquid crystal
displays havea gate driver (not illustrated) and a source driver
(not illustrated) on the panel for generating a gate pulse signal
and a data signal respectively. As such testing method is
expensive, other alternatives are thus provided. For example,
the driving circuit is integrated with the substrate to form an
integrated driving circuit. However, due to the difference in
the design of driving circuit, the abovementioned shorting bar
test and full contact test are not applicable to the testing of the
integrated driving circuit.

SUMMARY OF THE INVENTION

[0009] The invention is directed to a liquid crystal display
panel and a testing system and method thereof. The testing
system and method are designed for the liquid crystal display
panel adopting an integrated driving circuit.

[0010] According to a first aspect of the present invention,
atesting system of a liquid crystal display panel is provided.
The system includes a substrate, a driving circuit, a first
testing pad, and a second testing pad. The substrate further
includes a pixel array whose one side has a pixel testing area
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connected thereto. The driving circuit is formed on the sub-
strate and is connected to the other side of the pixel testing
area opposite to the pixel array for providing a signal to the
pixel array. The first testing pad is connected to the driving
circuit. The second testing pad is connected to the pixel test-
ing area.

[0011] According to a second aspect of the present inven-
tion, a testing method of the liquid crystal display panel is
provided. The method includes the following steps. First, a
substrate including a pixel array and a driving circuit is pro-
vided, wherein one side of the pixel array has a pixel testing
area connected thereto, and the driving circuit is connected to
the other side of the pixel testing area opposite to the pixel
array for providing a signal to the pixel array. Next, the liquid
crystal display panel is tested to determine whether the liquid
crystal display panel has a defect and a first testing pattern is
generated accordingly. Besides, the pixel testing area is tested
to determine whether the pixel testing area has a defect and a
second testing pattern is generated accordingly. Last, the first
testing pattern and the second testing pattern are combined to
determine whether defect occurs at the driving circuit or the
pixel array.

[0012] According to a third aspect of the present invention,
a liquid crystal display panel including a first substrate, a
liquid crystal layer and a second substrate is provided. The
second substrate contains the liquid crystal layer with the first
substrate. The second substrate includes a pixel array, a driv-
ing circuit, a first shorting line section, and a second shorting
line section. One side of the pixel array has the pixel testing
area connected thereto. The driving circuit is connected to the
other side of the pixel testing area opposite to the pixel array
for providing a signal to the pixel array. The first shorting line
is connected to the driving circuit. The second shorting line is
connected to the pixel array.

[0013] The invention will become apparent from the fol-
lowing detailed description of the preferred but non-limiting
embodiments. The following description is made with refer-
ence to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 (Prior Art) is a perspective of a conventional
TFT-LCD display adopting shorting bar test;

[0015] FIG. 2 is a diagram of a liquid crystal display panel
of a preferred embodiment of the invention;

[0016] FIG. 3 is a diagram of a testing system of a liquid
crystal display panel according to a preferred embodiment of
the invention;

[0017] FIG. 4 is a flowchart of a testing method using the
testing system of the liquid crystal display panel of FIG. 3;
[0018] FIG. 5 is the other flowchart of a testing method
using the testing system of the liquid crystal display panel of
FIG. 3; and

[0019] FIG. 6 is a perspective of a liquid crystal display
panel according to a preferred embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0020] Referring to FIG. 2, a diagram of a liquid crystal
display panel of a preferred embodiment of the invention is
shown. A liquid crystal display panel 19 includes a substrate
17, a substrate 10 and a liquid crystal layer 15, wherein the
substrate 17 contains the liquid crystal layer 15 with the
substrate 10. In the present embodiment of the invention, the
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substrate 17 is exemplified by a color filter substrate, and the
substrate 10 is exemplified by a thin film transistor substrate.
[0021] Referring to FIG. 3, a diagram of a testing system of
a liquid crystal display panel according to a preferred
embodiment of the invention is shown. The testing system of
the liquid crystal display panel includes a substrate 10, a
driving circuit 12, first testing pads 31a, 3154, 31cand 314, and
second testing pads 32a and 32b. The substrate 10 further
includes a pixel array 20 whose one side has a pixel testing
area 21 connected thereto. The driving circuit 12 is formed on
the substrate 10 and is connected to the other side of the pixel
testing area 21 opposite to the pixel array 20 for providing a
signal to the pixel array 20 via a signal line 14. The first testing
pads 31a, 315, 31c and 31d are connected to the driving
circuit 12. The second testing pads 32« and 325 are connected
to the pixel testing area 21.

[0022] Thedriving circuit 12 canbe a gate driver ora source
driver. The pixel testing area 21 corresponds to at least one
gate line or at least one data line for testing the pixel or the
pixels corresponding to the pixel testing area 21. Preferably,
in the present embodiment of the invention, the driving circuit
12 is a gate driver, and the second testing pads 32a and 32b are
respectively a gate 0dd (GO) testing pad and a gate even (GE)
testing pad, such that the pixel testing area 21 corresponds to
at least one gate odd and at least one gate even 14. As indi-
cated in FIG. 3, the first testing pads 31a, 315, 31¢ and 314
and the second testing pads 32a and 325 are disposed outside
the cutting line 11 on the substrate 10. The first testing pads
31a, 315, 31¢ and 31d include a positive phase clock signal
(CK) testing pad, a negative phase clock signal (XCK) testing
pad, a start pulse (SP) testing pad, and a pull down (PD)
testing pad. The gate driver of the present embodiment of the
invention differs with the conventional gate driver addition-
ally disposed on the panel in that the gate driver of the present
embodiment of the invention is an integrated driving circuit.
Inpractical application, a shift register whose circuiting func-
tion is equivalent to a gate driver is disposed on the substrate
10, and is called a gate driver on array (GOA) circuit.
[0023] As indicated in FIG. 3, the testing system of the
liquid crystal display panel further include a first shorting line
41 and second shorting lines 42a and 424. The first shorting
line 41 is disposed on the substrate 10 for connecting the first
testing pads 31a, 315, 31¢ and 31d to the driving circuit 12.
The second shorting lines 42a and 425 are disposed on the
substrate 10 for connecting the second testing pads 32a and
324 to the pixel testing area 21.

[0024] Referring to F1G. 4, a flowchart of a testing method
using the testing system of the liquid crystal display panel of
FIG. 3 is shown. First, the method begins at step 310, a
substrate 10 including a pixel array 20 and a driving circuit 12
is provided. One side of the pixel array 20 has a pixel testing
area 21 connected thereto. The driving circuit 12 is disposed
on the other side of the pixel testing area 21 opposite to the
pixel array 20 for providing a signal to the pixel array 21.
Next, the method proceeds to step 320, a first stage test is
performed. In step 320, the liquid crystal display panel is
tested to determine whether the liquid crystal display panel
has a defect and a first testing pattern is generated accord-
ingly. The testing of the liquid crystal display panel includes
the sub-steps of providing four first testing pads 31a, 315, 31¢
and 314 along with a first shorting line 41 for electrically
connecting the first testing pads 31a, 315, 31¢ and 314 with
the driving circuit 12; and performing test via the first testing
pads 31a, 315, 31cand 31d and the first shorting line 41 by the
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testing device to determine whether the liquid crystal display
panel has a defect according to the first testing pattern. Then,
the method proceeds to step 330, the liquid crystal display
panel is tested via the first testing pad 31a, 315, 31c and 314
to determine whether the liquid crystal display panel has a
defect. If no defect is determined, the method proceeds to step
340, a determination that the driving circuit 12 and the pixel
array 20 are normal is made, and the method is terminated. If
the first testing pattern shows that the liquid crystal display
panel has a defect, then the method proceeds to step 350, a
second stage test in which the pixel testing area 21 is tested
and a second testing pattern is generated accordingly. The
testing of the pixel testing area 21 includes the sub-steps of
providing the second testing pads 324 and 325 along with
second shorting lines 42a and 425 for electrically connecting
the second testing pads 32a and 325 with the pixel testing area
21 of the driving circuit 12; performing test via the second
testing pads 32a and 325 and the second shorting lines 42a
and 4256 by the testing device to determine whether the pixel
testing area has a defect. Next, the method proceeds to step
360, the first testing pattern and the second testing pattern are
combined. In the first stage test, the liquid crystal display
panel has been determined to have a defect according to the
first testing pattern. Therefore, after the second stage test is
completed, the testing device can combine the first testing
pattern and the second testing pattern to determine whether
the defect occurs at the driving circuit 12 or the pixel array 21.
That is, in step 370, if the first testing pattern of the first stage
test shows that the liquid crystal display panel has a defect but
the second testing pattern shows that the pixel testing area 21
has no defect, then the method proceeds to step 380 and a
determination that defect occurs at the driving circuit 12 is
made. To the contrary, in step 370, if the first testing pattern of
the first stage test shows that the liquid crystal display panel
has a defect and the second testing pattern also shows that the
pixel testing area 21 has defect, then the method proceeds to
step 390, a determination that defect occurs at the pixel array
20 is made. Whether the defect is occurred at the driving
circuit 12 in step 380 or at the pixel array 20 in step 390, the
method proceeds to step 395 to have the liquid crystal display
panel repaired. Then the method goes to step 330 to check if
the liquid crystal display panel still has a defect and won’t
terminate until the liquid crystal display panel is confirmed to
be normal. Besides, after the test of the liquid crystal display
panel is completed, the first testing pads 31a, 315, 31c and
31d and the second testing pads 32a and 325 together with a
part of the first shorting line 41 and the second shorting lines
42a and 42b positioned outside the cutting line 11 of the
substrate 10 are cut off along the cutting line 11.

[0025] Referring to FIG. 5, the other flowchart of a testing
method using the testing system of the liquid crystal display
panel of FIG. 3 is shown. The main differences between the
testing method of F1G. 5 and the testing method of FIG. 4 are
as follows. In the testing method of FIG. 4, the step of testing
the pixel testing area comes after the step of testing the liquid
crystal display panel; in the testing method of F1G. 5, the step
420 of testing whether the pixel testing area has a defect
comes beforethe step 450 of testing whether the liquid crystal
display panel has a defect. That is, what is tested in the first
stage test according to one testing method is tested in the
second stage test according to the other testing method, and
what is tested in the second stage test according to one testing
method is tested in the first stage test according to the other
testing method.
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[0026] As indicated in FIG. 5, first, the method begins at
step 410, a substrate 10 including a pixel array 20 and a
driving circuit 12 is provided. One side of the pixel array 20
has a pixel testing area 21 connected thereto. The driving
circuit 12 is connected to the other side of the pixel testing
area 21 opposite to the pixel array 20 for providing a signal to
the pixel array 21. Next, the method proceeds to step 420, a
first stage test is performed. In step 420, the pixel testing area
is tested to determine whether the pixel testing area has a
defect and a second testing pattern is generated accordingly.
The testing of the pixel testing area 21 includes the following
sub-steps of providing two second testing pads 32a and 324
along with two second shorting lines 424 and 425 for electri-
cally connecting the second testing pads 32a and 326 with the
driving circuit 12; and performing test via the second testing
pads 32a and 325 and the second shorting lines 42a and 425
by the testing device to determine whether the pixel testing
area has a defect. Then, the method proceeds to step 430, the
pixel testing area is tested via the second testing pads 32a and
325 to determine whether the pixel testing area has a defect.
If a defect is determined, the method proceeds to step 440, a
determination that the defect occurs at the pixel array 20 is
made. If the second testing pattern shows that the liquid
crystal display panel has no a defect, then the method pro-
ceeds to step 450. In step 450, a second stage test is pet-
formed, and the liquid crystal display panel is tested to deter-
mine whether the liquid crystal display panel has a defect and
a first testing pattern is generated. The testing of the liquid
crystal display panel includes the sub-steps of providing the
first testing pads 31a, 315, 31¢ and 31d along with a first
shorting line 41 for electrically connecting the first testing
pad 31a, 315, 31c and 31d with the driving circuit 12; per-
forming test via the first testing pad 314,315, 31c and 31d and
the first shorting line 41 by the testing device to determine
whether the liquid crystal display panel has a defect accord-
ing to the first testing pattern. Next, the method proceeds to
step 460, the first testing pattern and the second testing pattern
are combined. In the first stage test, the pixel testing area has
been tested and determined to have no defect according to the
second testing pattern. Therefore, after the second stage test is
completed, the testing device can combine the second testing
pattern and the first testing pattern and a determination that
defect occurs at the driving circuit 12 or the pixel array 21 is
made. That is, if the second testing pattern of the first stage
test shows that the pixel testing area 21 has no defect, and the
first testing pattern also shows that the liquid crystal display
panel has no defect in step 470, then the method proceeds to
step 480, a determination that both the pixel array 20 and the
driving circuit 12 are normal is made and the method is
terminated. To the contrary, if the second testing pattern of the
first stage test shows that the pixel testing area 21 has no
defect, but the first testing pattern of step 470 shows that the
liquid crystal display panel has a defect, then the method
proceeds to step 490 and a determination that the defect
occurs at the driving circuit 12 is made. Likewise, Whether
the defect is occurred at the driving circuit 12 in step 490 or at
the pixel array 20 in step 440, the method proceeds to step 495
to have the liquid crystal display panel repaired. Then the
method goes to step 430 to check if the liquid crystal display
panel still has a defect and won’t terminate until the liquid
crystal display panel is confirmed to be normal. Likewise,
after the test of the liquid crystal display panel is completed,
the first testing pads 31a, 315, 31c and 314 and the second
testing pad 32a and 325 together with part of the first shorting
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line 41 and the second shorting line 42a and 425 positioned
outside the cutting line 11 of the substrate 10 are cut off along
the cutting line 11.

[0027] Moreover, according to the testing method of the
preferred embodiments of the invention, the step of testing the
pixel testing area and the step of testing the liquid crystal
display panel may be performed at the same time and two
testing patterns may be combined to determine whether
defect occurs at the driving circuit 12 or the pixel array 20, and
are not repeated here.

[0028] Referring to FIG. 6, a perspective of a liquid crystal
display panel according to a preferred embodiment of the
invention is shown. The liquid crystal display panel 500
includes a pixel array 20, a driving circuit 12, a first shorting
line section 51, and two second shorting line sections 52a and
52b. One side of the pixel array 20 has a pixel testing area 21
connected thereto. The driving circuit 12 is connected to the
other side of the pixel testing area 21 for providing a signal to
the pixel array 20. The first shorting line section 51 is con-
nected to the driving circuit 12. The second shorting line
sections 52a and 525 are connected to the pixel array 20. FIG.
6 illustrated a tested liquid crystal display panel 500 having a
subscribed substrate 50. Therefore, the first shorting line sec-
tion 51, and the second shorting line sections 52a and 525 are
apart of the first shorting line 41 and the second shorting lines
42a and 425 of the testing system of FIG. 3 correspondingly
disposed within the cutting line 11 of the substrate 10.
[0029] The liquid crystal display panel and testing system
and method thereof disclosed in the above embodiments of
the invention are particularly applicable to the testing of the
liquid crystal display panel having an integrated driving cit-
cuit. During the manufacturing process in the above embodi-
ments of the invention, two stage of tests are applied to the
liquid crystal display panel and the pixel testing area, and
whether the defect occurs at the driving circuit or the pixel
array is determined according to the results of the two stage
tests, such that the defect is repaired accordingly. Thus, the
manufacturing costs of the liquid crystal display are largely
reduced.

[0030] While the invention has been described by way of
example and in terms of a preferred embodiment, it is to be
understood that the invention is not limited thereto. On the
contrary, it is intended to cover various modifications and
similar arrangements and procedures, and the scope of the
appended claims therefore should be accorded to the broadest
interpretation so as to encompass all such modifications and
similar arrangements and procedures.

What is claimed is:

1. A testing system of a liquid crystal display panel, com-

prising:

a substrate comprising a pixel array whose one side has a
pixel testing area connected thereto;

a driving circuit formed on the substrate and connected to
the other side of the pixel testing area opposite to the
pixel array for providing a signal to the pixel array;

a first testing pad connected to the driving circuit; and

a second testing pad connected to the pixel testing area.

2. The testing system according to claim 1, wherein if the

pixel testing area is tested and determined to have a defect via
the second testing pad, then a determination that the defect
occurs at the pixel array is made.

3. The testing system according to claim 1, wherein if the

liquid crystal display panel is tested and determined to have a
defect via the first testing pad but the pixel testing area is
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tested and determined to have no defect via the second testing
pad, then a determination that the defect occurs at the driving
circuit is made.

4. The testing system according to claim 1, wherein if the
liquid crystal display panel is tested and determined to have
no defect via the first testing pad, then a determination that
both the driving circuit and the pixel array are normal is made.

5. The testing system according to claim 1, wherein the
system further comprising:

a first shorting line disposed on the substrate for electri-
cally connecting the first testing pad with the driving
circuit; and

a second shorting line disposed on the substrate for elec-
trically connecting the second testing pad with the pixel
testing area.

6. The testing system according to claim 1, wherein the
driving circuit is a gate driver, and the pixel testing area
corresponds to at least one gate line.

7. The testing system according to claim 6, wherein the
second testing pad is a gate line testing pad.

8. The testing system according to claim 1, wherein the first
testing pad comprises a positive phase clock signal (CK)
testing pad, a negative phase clock signal (XCK) testing pad,
a start pulse (SP) testing pad, and a pull down (PD) testing
pad.

9. The testing system according to claim 1, wherein the
second testing pad comprises a gate odd (GO) testing pad and
a gate even (GE) testing pad.

10. The testing system according to claim 9, wherein the
driving circuit is a gate driver, and the pixel testing area
corresponds to at least one gate odd and at least one gate even.

11. The testing system according to claim 10, wherein the
gate odd testing pad is electrically connected to the at least
one gate odd, and the gate even testing pad is electrically
connected to the at least one gate even.

12. A testing method of the liquid crystal display panel,
comptrising:

providing a substrate comprising a pixel array and a driving
circuit, wherein one side of the pixel array has a pixel
testing area connected thereto, the driving circuit is con-
nected to the other side of the pixel testing area opposite
to the pixel array for providing a signal to the pixel array;

testing to determine whether the liquid crystal display
panel has a defect and accordingly generating a first
testing pattern;

testing to determine whether the pixel testing area has a
defect and accordingly generating a second testing pat-
tern; and

combining the first testing pattern and the second testing
pattern and accordingly determining whether the defect
occurs at the driving circuit or the pixel array.

13. The testing method according to claim 12, wherein if
the first testing pattern shows that the liquid crystal display
panel has a defect and the second testing pattern also shows
that the pixel testing area has a defect, then a determination
that the defect occurs at the pixel array is made.

14. The testing method according to claim 12, wherein in
the combining step, if the first testing pattern shows that the
liquid crystal display panel has a defect but the second testing
pattern shows that the pixel testing area has no defect, then a
determination that the defect occurs at the driving circuit is
made.

15. The testing method according to claim 12, wherein in
the combining step, if the liquid crystal display panel is tested
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and determined to have no defect via the first testing pad, then
a determination that both the driving circuit and the pixel
array are normal is made.

16. The testing method according to claim 12, wherein the
step of testing whether the pixel testing area has a defect
comes after the step of testing whether the liquid crystal
display panel has a defect.

17. The testing method according to claim 12, wherein the
step of testing whether the pixel testing area has a defect
comes before the step of testing whether the liquid crystal
display panel has a defect.

18. The testing method according to claim 12, wherein the
step of testing whether the liquid crystal display panel has a
defect comprises:

providing a first testing pad,;

providing a first shorting line connected the first testing pad

and the driving circuit; and

determining whether the liquid crystal display panel has a

defect via the first testing pad and the first shorting line.

19. The testing method according to claim 12, wherein the
step of testing whether the pixel testing area has a defect
comprises:

providing a second testing pad,

providing a second shorting line connecting the second

testing pad and the pixel testing area; and

determining whether the pixel testing area has a defect via

the second testing pad and the second shorting line.

20. A liquid crystal display panel, comprising:

a first substrate;

a liquid crystal layer; and

a second substrate containing the liquid crystal layer with

the first substrate, comprising:

a pixel array whose one side has a pixel testing area
connected thereto;

a driving circuit connected to the other side of the pixel
testing area opposite to the pixel array for providing a
signal to the pixel array;

a first shorting line section connected to the driving
circuit; and

a second shorting line section connected to the pixel
array.

21. The liquid crystal display panel according to claim 20,
wherein the first shorting line section and the second shorting
line section are a part of a first shorting line and a second
shorting line respectively, the first shorting line and the sec-
ond shorting line are used for connecting the driving circuit to
a first testing pad and a second testing pad respectively, the
liquid crystal display panel is tested via the first shorting line,
the second shorting line, the first testing pad, and the second
testing pad.

22. The liquid crystal display panel according to claim 21,
wherein if the pixel testing area is tested and determined to
have a defect via the second testing pad and the second
shorting line, then a determination that the defect occurs at the
pixel array is made.

23. The liquid crystal display panel according to claim 21,
wherein if the liquid crystal display panel is tested and deter-
mined to have a defect via the first testing pad and the first
shorting line but the pixel testing area is tested and deter-
mined to have no defect via the two testing pads and the
second shorting line, then a determination that the defect
occurs at the driving circuit is made.

24. The liquid crystal display panel according to claim 21,
wherein if the liquid crystal display panel is tested and deter-
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mined to have no defect via the first testing pad and the first
shorting line, then a determination that both the driving cir-
cuit and the pixel array are normal is made.

25. The liquid crystal display panel according to claim 20,
wherein the driving circuit is a gate driver, and the pixel
testing area corresponds to at least one gate line.

26. The liquid crystal display panel according to claim 25,
wherein the testing pad is a gate line testing pad.
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27. The liquid crystal display panel according to claim 20,
wherein the driving circuit is a gate driver, and the pixel
testing area corresponds to at least one gate odd (GO) and at
least one gate even (GE).

28. The liquid crystal display panel according to claim 27,
wherein the testing pad comprises a gate odd testing pad and
a gate even testing pad.

* sk * sk *



TRBR(F) BRI TEREENHRGEM A E
[ (RE)S US20080180592A1 K (aH)A 2008-07-31
RiES US12/005315 RiEH 2007-12-27
FRIBE(FFR)ACF) REXBBREBBRALF
BRiF(E R AR RIkH .
HERE(ERRN)AGE) Bk,
#RIZBEA YU SHAN JEN
HUANG CHUNG CHI
CHEN JING RU
KA YU, SHAN-JEN
HUANG, CHUNG-CHI
CHEN, JING-RU
IPCH%5 GO02F1/1333 GO1R31/44
CPC% G09G3/006 G09G2300/0408 G09G3/3677 G09G3/3648 Y10S345/904
1k 54X 096103426 2007-01-30 TW
H A FF 3R US8009131
ShEBEEEE Espacenet  USPTO
BEF)

patsnap

RH—RBETERONHARSE , BFEER , BB F-NiHR
ME-NAR, EREBEGERS , E—NEFGENHAXE. BahL
B EER EAERIGRNEXBNSE -0 , BTEG&EETREH
B85, B-NHBERITWF B, BN RABRERINERNAXEH,

RE&EREARWNAG ESE © 230K E D RERMGENHXE
EEAREB , NIFEF-NRERNE-NHERASE - NAEE

Texmt the fngudid crvatal disples peast
and accordirgly mEacealo o first -

Testing pattorn

—
—

e e terming T - A30
T mene b the Lz :|u|c

Frvetel display peasl has o de—:a-
S, ! E i

i= n—-uml

Ueesst bhse piosost lus.l_ll(:.re-c T e | o
BN RERUBERIERE £ 4 E WD BB RRERFIL, A ST e |
4 ENT
[ e e o tesTw RS L ase -
LT
i)

TEvermine fhal
the delect
COCUES AT =he:
e iwimg mirwn: L

;.-
SR TS B R

Teisrmi e Chal the J= et — - 3an
/ coteoars sb Liee seowel M- —auw J— ,{ Liquid c*—-,r:ta
[ 395 .4 disolay pane?



https://share-analytics.zhihuiya.com/view/54ca38c0-cfa2-476a-b5e5-f2cdcc5d2471
https://worldwide.espacenet.com/patent/search/family/039667522/publication/US2008180592A1?q=US2008180592A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220080180592%22.PGNR.&OS=DN/20080180592&RS=DN/20080180592

