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(57) ABSTRACT

An OLED pixel driving circuit is disclosed. The pixel driving
circuit includes a plurality of interlaced scanning and data
lines, and a first defect detection unit electrically connected to
a first endpoint of at least one of the scanning lines, and the
data lines. The first endpoint is located at one end of the at
least one scanning line or data line.
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OLED PIXEL DRIVING CIRCUIT,
ELECTROSTATIC DISCHARGE
PROTECTION CIRCUIT AND DETECTION
METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority to
Chinese Patent Application No. 201410306880.5, filed with
the Chinese Patent Office on Jun. 30, 2014 and entitled
“OLED PIXEL DRIVING CIRCUIT, ELECTROSTATIC
DISCHARGE PROTECTION CIRCUIT AND DETEC-
TION METHOD” and filed with the State Intellectual Prop-
erty Office on, which is incorporated herein by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] The OLED (Organic Light-Emitting Display) is an
all solid-state device which converts electrical energy into
light energy directly, and the OLED, considered as a new
generation of display device, has attracted people’s great
attention due to advantages thereof such as thin and light, a
high contrast, a rapid response, a wide view and a wide range
of working temperature. In order to achieve large-scale indus-
trialization of the OLED, it is necessary to improve light-
emitting efficiency and stability of the device, and design an
effective image display driving circuit.

[0003] An OLED product is different from a generic prod-
uct in that a circuit constitution ofa display region is complex,
a structure of the simplest pixel circuitis 2T1C structure, and
a structure of a complex circuit may reach 6T2C or more,
however, if the OLED product fails, similar failure phenom-
ena are mostly reflected, such as a bright spot, a dark spot, a
bright line or a dark line, and a failure analysis for a product
defect is very difficult.

[0004] In sum, for a staff analyzing a line defect of the
OLED display, since a reason for the line defect is in various
forms, how to determine the reason rapidly is a very difficult
job, and it is difficult to look for a corresponding defect
position.

BRIEF SUMMARY OF THE INVENTION

[0005] One inventive aspect is an OLED pixel driving cir-
cuit. The pixel driving circuit includes a plurality of interlaced
scanning and data lines, and a first defect detection unit elec-
trically connected to a first endpoint of at least one of the
scanning lines, and the data lines. The first endpoint is located
at one end of the at least one scanning line or data line.

[0006] Another inventive aspect is an electrostatic dis-
charge protection circuit located in a non-display region of a
display panel. The electrostatic discharge protection circuit
includes an electrostatic discharge unit configured to receive
avoltage from a scanning line or a data line of a pixel driving
circuit of the display panel and to provide an electrostatic
protection. The electrostatic discharge protection circuit also
includes a power supply line, a switch transistor, and a second
defect detection unit, where the second defect detection unit
is connected to a gate of the switch transistor through the
power supply line. In addition, the defect detection unit is
connected to a first electrode of the switch transistor, and a
second electrode of the switch transistor is connected to the
data line of the pixel driving circuit.
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[0007] Another inventive aspect is a display panel. The
display panel includes a scanning driver connected to a plu-
rality of scanning lines at second endpoints of the scanning
lines and configured to provide a scanning signal to the scan-
ning lines. The display panel also includes a data driver con-
nected to a plurality of data lines at second endpoints of the
data lines and configured to provide a data signal to the data
lines. The display panel also includes a plurality of pixel
driving circuits arranged in a matrix, where the second end-
point of each data line or scanning line is located at one end of
the data line or the scanning line. The pixel driving circuits
each includes a first defect detection unit electrically con-
nected to a first endpoint of at least one of the scanning lines,
and the data lines, and where the first endpoint is located at
another end of the at least one scanning line or data line.

[0008] Another inventive aspect is a method of detecting a
defect in a display panel. The display panel includes a scan-
ning driver connected to a plurality of scanning lines at sec-
ond endpoints of the scanning lines and configured to provide
ascanning signal to the scanning lines. The display panel also
includes a data driver connected to a plurality of data lines at
second endpoints of the data lines and configured to provide
a data signal to the data lines, and a plurality of pixel driving
circuits arranged in a matrix. The second endpoint of each
data line or scanning line is located at one end of the data line
or the scanning line. The pixel driving circuits each includes
a first defect detection unit electrically connected to a first
endpoint of at least one of the scanning lines, and the data
lines. In addition, the first endpoint is located at another end of
the at least one scanning line or data line. The method
includes providing an optical detection device and at least one
of: a) sending, by a scanning line, a detection signal to a defect
detection unit corresponding to rows, and b) sending, by a
data line, a detection signal to a defect detection unit corre-
sponding to columns, where the defect detection unit includes
an organic light-emitting diode. The method also includes
detecting, by the optical detection device, whether luminous
intensity of the organic light-emitting diode corresponding to
the data line and/or the scanning line of a pixel driving circuit
reaches a valid predetermined value, and determining that the
data line or the scanning line corresponding to the organic
light-emitting diode has a defect in response to the organic
light-emitting diode having a luminous intensity less than the
predetermined value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1isa diagram of a pixel structure according to
an embodiment of the invention;

[0010] FIG. 2is a diagram of a pixel circuit according to an
embodiment of the invention;

[0011] FIG. 3 is a layered structural diagram of an organic
light-emitting diode according to an embodiment of the
invention;

[0012] FIG. 4 is a diagram of a pixel structure according to
another embodiment of the invention;

[0013] FIG. 5 is a diagram of a pixel circuit according to
another embodiment of the invention;

[0014] FIG. 6isa diagram of a pixel structure according to
another embodiment of the invention; and

[0015] FIG. 7 is a diagram of a pixel circuit according to
another embodiment of the invention.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0016] The technical solution of the disclosure is further
illustrated below in conjunction with drawings and through
specific embodiments. It should be understood that the spe-
cific embodiments described here are just for explaining the
disclosure and not intended to limit the disclosure. In addi-
tion, itis required to be illustrated that the drawings show only
content of a part relating to the disclosure and not whole
content for ease of description.

An Embodiment

[0017] As shown in FIG. 1 and FIG. 2 which is a schematic
structural diagram of a pixel circuit according to an embodi-
ment of the invention, an OLED pixel circuit includes mul-
tiple scanning lines Scan (only Scan(n) is shown in the Fig-
ures) and multiple data lines Data (only Data(n), Data(n+1),
Data(n+2) are shown in the Figures) in an interlaced arrange-
ment; pixel regions are formed by regions surrounded by
intersections of data lines with scanning lines, where each
pixel region includes a 2T1C pixel circuit, specifically, each
pixel circuit includes a first transistor T1, a second transistor
T2 and a light-emitting diode 104, a gate of the first transistor
T1 is electrically connected to the scanning line Scan(n) (n is
a natural number), a first electrode of the first transistor T1 is
electrically connected to the data line Data(n), and a second
electrode of the first transistor T1 is connected to a gate of the
second transistor T2; a first electrode of the second transistor
is connected to a data line Data(n+1), a second electrode of
the second transistor is electrically connected to one end of
the light-emitting diode 104, another end of the light-emitting
diode 104 is connected to a common ground terminal 107,
and a capacitor CS is connected between the first transistor
and the second transistor.

[0018] Specifically, the operation principle is as follows: in
a case that a scanning line is selected, the transistor T1 is
turned on, and the storage capacitor CS is charged by a data
voltage via the transistor T1, the storage capacitor CS pro-
vides a drain current to the transistor T2; and in a case that the
scanning line Scan(n) is not selected, the transistor T1 is cut
off, charges stored in the storage capacitor CS continue main-
taining a gate voltage of the transistor T2, and the transistor
T2 is maintained in an on condition, therefore, the OLED is
controlled by a constant current in a whole frame period, the
current of the OLED can be maintained to be constant during
time of one screen. It is different from TFT-LCD in which the
brightness is controlled by a steady voltage that the OLED
device is driven by the current and requires a steady current to
control light emission.

[0019] Further, the embodiment of the invention further
includes a defect detection unit particularly an organic light-
emitting diode 106, which is disposed at a first endpoint 105
of the data line Data(n) and is electrically connected to the
data line Data(n), the first endpoint 105 is located at one end
of a whole data line Data(n), and in a preferred embodiment
in FIG. 2, the organic light-emitting diode 106 is disposed at
a first endpoint 105 of each data line, another end of each
organic light-emitting diode 106 is connected to the common
ground terminal 107.

[0020] The defect detection unitis disposed as above, when
a defect is analyzed, it is only required to provide a positive
voltage to the data line, an organic light-emitting diode cor-
responding to the data line that is normal and is not scratched
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will emit light, and an organic light-emitting diode corre-
sponding to the data line that is broke or having micro-short
circuiting does not emit light or emit weak light since the
voltage can not be provided to the data line. In this case, it is
easy to distinguish the reason that a defect product is gener-
ated, from an abnormality at an upper display region or an
abnormality at a lower stretched line. Specifically, the defect
detection method includes: providing an optical detection
device at first; sending, by the data line, a detection signal to
a defect detection unit corresponding to rows, where the
defect detection unit may be an organic light-emitting diode;
detecting, by the optical detection apparatus, whether lumi-
nous intensity of the organic light-emitting diode correspond-
ing to the data line of the pixel driving circuit reaches a valid
predetermined value, where the predetermined value may be
set as 4000 candelas, and determining that the data line or a
scanning line corresponding to the organic light-emitting
diode has a defect in a case that the organic light-emitting
diode does not emit light or the luminous intensity is lower
than the predetermined value. In the embodiment, detection
time lasts no more than 60 seconds after the detection begins,
and the predetermined value of the luminous intensity and the
detection time may also be adjusted based on an actual prod-
uct and a circuit structure.

[0021] Furthermore, the embodiment of the invention fur-
ther provides a method for manufacturing an organic light-
emitting diode. With reference to FIG. 1 and FIG. 3, the
organic light-emitting diode includes: an anode 2 in the same
layer as the stretched line metal in the data line and disposed
on a substrate 1, where the anode 2 may be made of a metal
material; a hole injection layer 3 on the anode 2; a light-
emitting layer 4 made of an organic material; and a cathode 5
covering the light-emitting layer which is finally fabricated,
where the cathode 5§ may be made of a metal having a low
power consumption, and the cathode of the organic light-
emitting diode is connected to the common ground terminal.
In a case that an electrical field is applied between the anode
2 and the cathode 5. holes in the hole injection layer 3 and
electrons in the metal enter into the light-emitting layer 4, and
are recombined with each other in the light-emitting layer 4,
then an organic material (fluorescence and phosphorescence)
in the light-emitting layer 4 is excited and transited to gener-
ate visible light. In this case, the brightness of the organic
light-emitting diode is in direct proportion to a current
between the anode and the cathode.

[0022] The structure of the pixel circuit and the structure of
the organic light-emitting diode described above are just
examples, a structure of a pixel circuit having multiple tran-
sistors and multiple capacitors in the art may also be suitable
for the structure of the disclosure, and this also applies to the
organic light-emitting diode. Only a simpler structure is
recited in the embodiment of the invention, other structure of
the organic light-emitting diode may also be applied to the
disclosure.

An Embodiment

[0023] Asshown in FIG. 4 and FIG. 5 which is a schematic
structural diagram of a pixel circuit according to another
embodiment of the invention, an OLED pixel circuit includes
multiple scanning lines Scan (only Scan(n),Scan(n+1) and
Scan(n+2) are shown in the figures) and multiple data lines
Data (only Data(1) and Data(2) are shown in the figures) in an
interlaced arrangement; pixel regions are formed by regions
surrounded by intersections of data lines with scanning lines,
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where each pixel region includes a 2T pixel circuit, specifi-
cally, each pixel circuit includes a first transistor T1, a second
transistor T2 and a light-emitting diode 204, a gate of the first
transistor T1 is electrically connected to the scanning line
Scan(n), wherein n is a natural number, a first electrode of the
first transistor T1 is electrically connected to the data line
Data(1), and a second electrode of the first transistor T1 is
connected to a gate of the second transistor T2; a first elec-
trode of the second transistor is connected to a data line
Data(2), a second electrode of the second transistor is elec-
trically connected to one end of the light-emitting diode 204,
the other end of the light-emitting diode 204 is connected to a
common ground terminal 207.

[0024] Further, the embodiment of the invention further
includes a defect detection unit particularly an organic light-
emitting diode 206, which is disposed at a first endpoint 205
of the scanning line Scan(n) and is electrically connected to
the scanning line Scan(n), the first endpoint 205 is located at
one end of a whole scanning line Scan(n), and in a preferred
embodiment in FIG. 5, the organic light-emitting diode 206 is
disposed at a first endpoint 205 of each scanning line, the
other end of each organic light-emitting diode 206 is con-
nected to the common ground terminal 207.

[0025] Since the defect detection unit is disposed as above,
when some lateral periodic defects are analyzed, it is only
required to carefully observe luminous intensity of the
organic light-emitting diode 206 at each-stage VSR output in
conjunction with a phenomenon, and take the luminous inten-
sity for comparison.

[0026] If a reason of the periodic defect relates to a VSR
output voltage, the organic light-emitting diode, i.e. the defect
detection unit, will have a corresponding periodic phenom-
enon. Specifically, a defect detection method includes: pro-
viding an optical detection device at first; sending, by a scan-
ning line, a detection signal to defect detection units
corresponding to rows, where the defect detection unit may
be an organic light-emitting diode; detecting, by the optical
detection device, whether luminous intensity of the organic
light-emitting diode corresponding to the scanning line of the
pixel driving circuit reaches a valid predetermined value,
where the predetermined value may be set as 4000 candelas,
and determining that a data line or the scanning line corre-
sponding to the organic light-emitting diode has a defect in a
case that the organic light-emitting diode does not emit light
or the luminous intensity is lower than the predetermined
value. In the embodiment, detection time lasts no more than
60 seconds after the detection begins, and the predetermined
value of the luminous intensity and the detection time may
also be adjusted based on an actual product and a circuit
structure.

[0027] Furthermore, the embodiment of the invention fur-
ther provides a method for manufacturing an organic light-
emitting diode. With reference to FIG. 3 and FIG. 4, the
organic light-emitting diode includes: an anode 2 in the same
layer as the stretched line metal in a scanning line and dis-
posed on a substrate 1, where the anode 2 may be made of a
metal material; a hole injection layer 3 on the anode 2; a
light-emitting layer 4 made of an organic material; and a
cathode covering the light-emitting layer which is finally
fabricated, where the cathode may be made of a metal having
a low power consumption, and the cathode of the organic
light-emitting diode is connected to the common ground ter-
minal. In a case that an electrical field is applied between the
anode 2 and the cathode 5, holes in the hole injection layer 3
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and electrons in the metal enter into the light-emitting layer 4,
and are recombined with each other in the light-emitting layer
4, then an organic material (fluorescence and phosphores-
cence) in the light-emitting layer 4 is excited and transited to
generate visible light. In this case, the brightness of the
organic light-emitting diode is in direct proportion to a cutr-
rent between the anode and the cathode.

[0028] The structure of the pixel circuit and the structure of
the organic light-emitting diode described above are just
examples, a structure of a pixel circuit having multiple tran-
sistors and multiple capacitors in the art may also be suitable
for the structure of the disclosure, and this also applies to the
organic light-emitting diode. Only a simpler structure is
recited in the embodiment of the invention, other structure of
the organic light-emitting diode may also be applied to the
disclosure.

An Embodiment

[0029] As shown in FIG. 6 and FIG. 7 which is a schematic
structural diagram of a pixel circuit according to an embodi-
ment of the invention, an OLED pixel circuit includes an
electrostatic protection circuit at an end of a data line. The
electrostatic protection circuit includes: an electrostatic dis-
charge unit configured to receive a voltage from a data line or
a driving line of the pixel driving circuit and provide an
electrostatic protection; a power source line VGH; a switch
transistor T1; and an organic light-emitting diode 306 as a
defect detection unit, where the organic light-emitting diode
306 is connected to a gate of the switch transistor T1 through
the power supply line, the organic light-emitting diode 306 is
connected to a first electrode of the switch transistor T1, and
a second electrode of the switch transistor T1 is connected to
a data line of the pixel driving circuit.

[0030] Generally, multiple electrostatic protection circuits
are often designed on a display panel, in a case that a damage
caused by static electricity occurs in a process of manufac-
turing a product, these electrostatic protection circuits have a
certain protection ability; however, in an actual usage pro-
cess, it is found that an abnormality of these circuits them-
selves will cause a new problem, for example, it is difficult to
discover a defect caused by leakage current of a ESD circuit
at an end of the data line. A reason for this kind of defect is
found eventually through a long-term analysis and an expen-
sive EMMI detection.

[0031] By the structure of the embodiment of the invention,
an organic light-emitting diode unit is added into an electro-
static protection part at the end of the data line, in this way, in
a case that some line defects such as a bright line or a thin
bright line for the data line are analyzed, it is only required to
observe carefully luminous intensity of the organic light-
emitting diode at an end output of the electrostatic protection
in conjunction with an appropriate detection screen such as
applying the same voltage of the data line for all columns, and
then take the luminous intensity for comparison. If a cause of
the line defect relates to an output voltage, the organic light-
emitting diode, i.e. the defect detection unit, will have a
corresponding phenomenon.

[0032] Specifically, a defect detection method includes:
providing an optical detection device at first; sending, by a
data line, a detection signal to a defect detection unit corre-
sponding to rows, where the line defect detection unit may be
an organic light-emitting diode; detecting, by the optical
detection device, whether luminous intensity of the organic
light-emitting diode corresponding to the electrostatic pro-
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tection circuit reaches a valid predetermined value, where the
predetermined value may be set as 4000 candelas, and deter-
mining that the data line corresponding to the organic light-
emitting diode has a defect in a case that the organic light-
emitting diode does not emit light or the luminous intensity is
lower than the predetermined value. In the embodiment,
detection time lasts no more than 60 seconds after the detec-
tion begins, and the predetermined value of the luminous
intensity and the detection time may also be adjusted based on
an actual product and a circuit structure.
[0033] Furthermore, the embodiment of the invention fur-
ther provides a method for manufacturing an organic light-
emitting diode. With reference to FIG. 3 and FIG. 6, the
organic light-emitting diode includes: an anode 2 in the same
layer as the stretched line metal in a data line and disposed on
a substrate 1, where the anode 2 may be made of a metal
material; a hole injection layer 3 on the anode 2; a light-
emitting layer 4 made of an organic material; and a cathode 5
covering the light-emitting layer which is finally fabricated,
where the cathode may be made of a metal having alow power
consumption, and the cathode of the organic light-emitting
diode is connected to the common ground terminal. In a case
that an electrical field is applied between the anode 2 and the
cathode 5, holes in the hole injection layer 3 and electrons in
the metal enter into the light-emitting layer 4, and are recom-
bined with each other in the light-emitting layer 4, then an
organic material (fluorescence and phosphorescence) in the
light-emitting layer 4 is excited and transited to generate
visible light. In this case, the brightness of the organic light-
emitting diode is in direct proportion to a current between the
anode and the cathode.
[0034] The structure of the pixel circuit and the structure of
the organic light-emitting diode described above are just
examples, a structure of a pixel circuit having multiple tran-
sistors and multiple capacitors in the art may also be suitable
for the structure of the disclosure, and this also applies to the
organic light-emitting. Only a simpler structure is recited in
the embodiment of the invention, other structure of the
organic light-emitting diode may also be applied to the dis-
closure.
[0035] The disclosure further provides a display panel,
including: a scanning driver connected to several scanning
lines at second endpoints of the scanning lines (the second
endpoint is located at an end other than the first endpoint) and
configured to provide a scanning signal; a data driver con-
nected to several data lines at second endpoints of the data
lines and configured to provide a data signal; and multiple
pixel driving circuits, which may be any one kind of pixel
driving circuit as described above, arranged in a matrix fash-
ion, where the second endpoint of the data line or the scanning
line is located at an end of the data line or the scanning line
other than the end of the data line or the scanning line where
a first endpoints located.
[0036] The foregoing are only preferred embodiments of
the invention and therefore are not intended to limit the inven-
tion. Any changes, equivalent alternates and modifications
and so on made within the spirit and principle of the invention
will be included in the scope of the protection of the inven-
tion.

What is claimed is:

1. An OLED pixel driving circuit, comprising:

a plurality of interlaced scanning and data lines; and

a first defect detection unit electrically connected to a first

endpoint of at least one of:
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a) the scanning lines, and
b) the data lines,

wherein the first endpoint is located at one end of the at

least one scanning line or data line.

2. The pixel driving circuit according to claim 1, wherein
the first defect detection unit comprises an organic light-
emitting diode connected to a common ground terminal.

3. The pixel driving circuit according to claim 2, wherein
the organic light-emitting diode comprises:

an anode disposed in the same layer as the data line or the

scanning line;

an organic light-emitting layer covering the anode; and

a cathode covering the organic light-emitting layer,

wherein the cathode of the organic light-emitting diode
is connected to the common ground terminal.

4. The pixel driving circuit according to claim 1, wherein
each data line is electrically connected to a first defect detec-
tion unit.

5. The pixel driving circuit according to claim 1, each
scanning line is electrically connected to a first defect detec-
tion unit.

6. The pixel driving circuit according to claim 1, further
comprising:

an electrostatic discharge protection circuit disposed at the

first endpoint of the data line or the scanning line; and

a second defect detection unit disposed in the electrostatic

discharge protection circuit.

7. The pixel driving circuit according to claim 6, wherein
the electrostatic discharge protection circuit comprises:

an electrostatic discharge unit configured to receive a volt-

age from the data line or the scanning line of the pixel
driving circuit and to provide an electrostatic protection,

a power supply line, and

a switch transistor,

wherein the defect detection unit is connected to a gate of

the switch transistor through the power supply line,
wherein the defect detection unit is connected to a first
electrode of the switch transistor, and wherein a second
electrode of the switch transistor is connected to the data
line or the scanning line of the pixel driving circuit.

8. The pixel driving circuit according to claim 7, wherein
the second defect detection unit is an organic light-emitting
diode having an anode connected to the gate of the switch
transistor and a cathode connected to the first electrode of the
switch transistor.

9. An electrostatic discharge protection circuit located in a
non-display region of a display panel, the electrostatic dis-
charge protection circuit comprising:

an electrostatic discharge unit configured to receive a volt-

age from a scanning line or a data line of a pixel driving
circuit of the display panel and to provide an electro-
static protection;

a power supply line;

a switch transistor; and

a second defect detection unit,

wherein the second defect detection unit is connected to a

gate of the switch transistor through the power supply
line, wherein the defect detection unit is connected to a
first electrode of the switch transistor, and wherein a
second electrode of the switch transistor is connected to
the data line of the pixel driving circuit.

10. The electrostatic discharge protection circuit according
to claim 9, wherein the second defect detection unit is an
organic light-emitting diode having an anode connected to the
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gate of the switch transistor and a cathode connected to the
first electrode of the switch transistor.
11. A display panel, comprising:
ascanning driver connected to a plurality of scanning lines
at second endpoints of the scanning lines and configured
to provide a scanning signal to the scanning lines;

adata driver connected to a plurality of data lines at second
endpoints of the data lines and configured to provide a
data signal to the data lines; and

a plurality of pixel driving circuits arranged in a matrix,

wherein the second endpoint of each data line or scan-
ning line is located at one end of the data line or the
scanning line,

wherein the pixel driving circuits each comprises a first

defect detection unit electrically connected to a first
endpoint of at least one of:

a) the scanning lines, and

b) the data lines, and

wherein the first endpoint is located at another end of the at

least one scanning line or data line.

12. A method of detecting a defect in a display panel, the
display panel comprising a scanning driver connected to a
plurality of scanning lines at second endpoints of the scan-
ning lines and configured to provide a scanning signal to the
scanning lines, a data driver connected to a plurality of data
lines at second endpoints of the data lines and configured to
provide a data signal to the data lines, and a plurality of pixel
driving circuits arranged in a matrix, wherein the second
endpoint of each data line or scanning line is located at one
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end of the data line or the scanning line, wherein the pixel
driving circuits each comprises a first defect detection unit
electrically connected to a first endpoint of at least one of the
scanning lines, and the data lines, and wherein the first end-
point is located at another end of the at least one scanning line
or data line, the method comprising:
providing an optical detection device;
at least one of:
a) sending, by a scanning line, a detection signal to a
defect detection unit corresponding to rows, and
b) sending, by a data line, a detection signal to a defect
detection unit corresponding to columns, wherein the
defect detection unit comprises an organic light-emit-
ting diode;
detecting, by the optical detection device, whether lumi-
nous intensity of the organic light-emitting diode corre-
sponding to the data line and/or the scanning line of a
pixel driving circuit reaches a valid predetermined
value; and
determining that the data line or the scanning line corre-
sponding to the organic light-emitting diode has a defect
in response to the organic light-emitting diode having a
luminous intensity less than the predetermined value.
13. The defect detection method according to claim 12,
wherein detection time lasts no more than 60 seconds after the
detection begins, and a predetermined value of the luminous
intensity is set as 4000 candelas.

* ok %k
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