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(7) ABSTRACT

A method for detecting a display panel is disclosed. The
display panel comprises an array substrate for driving an
electroluminescent device. The array substrate comprises
pixel electrodes arranged in an array and an array of pixel
switches for driving the pixel electrodes. The method com-
prises the steps of: S1, applying a first driving signal to a
manufactured array substrate, monitoring a first voltage on
the pixel electrode; 82, forming a second electrode on each
of the pixel electrodes of the array substrate; S3, applying a
second driving signal to the array substrate formed with the
second electrode, monitoring a second current flowing

(51) Imt. CL through the second electrode. The pixel electrode is one of
G0IG 3/00 (2006.01) the cathode and the anode of the electroluminescent device,
HOIL 21/66 (2006.01) the second electrode is the other one of the cathode and the
G09G 3/3291 (2006.01) anode of the electroluminescent device.
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METHOD FOR DETECTING DISPLAY
PANEL

FIELD OF THE INVENTION

[0001] The present invention relates to the field of display
technology, and particularly to a method for detecting a
display panel.

BACKGROUND

[0002] The manufacture of a display panel of the display
device generally comprises a plurality of procedures. For
example, the manufacture of an AMOLED (Active Matrix
Organic Light Emitting Diode) display panel generally
comprises a procedure of manufacturing an array substrate
(backboard), a procedure of manufacturing an organic light-
emitting layer (EL), a procedure of encapsulation, and so on.
In the procedure of manufacturing an array substrate, defi-
ciency screening is usually performed for a manufactured
array substrate using array test process to determine whether
it has deficiencies. On the one hand, defective array sub-
strates can be prevented from forwarding into subsequent
procedures to produce defective display panels. On the other
hand, the stability of the process of manufacturing an array
substrate may be monitored.

[0003] In order to verify the reliability of the array test
process, it is usually required to put part of array substrates
into the procedure of manufacturing an organic light-emit-
ting layer and the procedure of encapsulation to obtain
display panel cells. Then, the display panel cells are tested
using display panel cell test process, i.¢. performing test by
lighting up the panel cells to thereby verify the reliability of
the array test so as to correct the test conditions for the array
test process.

[0004] However, the manufacture of the organic light-
emitting layer requires a high cost, which consequently
leads to a high cost of the entire display panel detection
process. Meanwhile, during the procedure of manufacturing
an organic light-emitting layer, certain deficiencies may also
occur. It is hard to distinguish these deficiencies from those
produced in the procedure of manufacturing an array sub-
strate, which causes the entire detection process of the
display panel to be complicated and is disadvantageous to
improvement of the reliability of the array test.

SUMMARY

[0005] The embodiment of the invention provides a
method for detecting a display panel to mitigate or alleviate
the above problem.

[0006] In accordance with an embodiment of the inven-
tion, the display panel may comprise an array substrate for
driving an electroluminescent device, and the array substrate
may comprise pixel electrodes arranged in an array and an
array of pixel switches for driving the pixel electrodes. The
method for detecting a display panel may comprise steps of:
[0007] S1, applying a first driving signal to a manufac-
tured array substrate, monitoring a first voltage of the pixel
electrode;

[0008] S2, forming a second electrode on each of the pixel
electrodes of the array substrate, and

[0009] S3, applying a second driving signal to the array
substrate formed with the second electrode, monitoring a
second current flowing through the second electrode.

Jun. 1, 2017

[0010] The pixel electrode is one of the cathode and the
anode of the electroluminescent device, the second electrode
is the other one of the cathode and the anode of the
electroluminescent device.

[0011] For the detection method provided by this embodi-
ment, since it is not required to manufacture an organic
light-emitting layer, the cost of the entire detection process
may be significantly reduced. Meanwhile, the interference
resulting from new deficiencies that may be introduced by
the manufacture of the organic light-emitting layer is also
excluded, the display panel detection process is simplified,
and the complexity of detection is decreased, which facili-
ties improvement of the display panel detection efficiency.

[0012] In an embodiment of the invention, the manufac-
ture of the array substrate may comprise testing the array
substrate to determine a deficiency in the array substrate.
Such test may also be called an array test in the art. The
method may further comprise verifying a test result of the
testing by means of the first voltage and the second current.
In the embodiment, the first voltages and the second currents
which have been monitored may be utilized effectively, for
example, they may be compared, etc. In this way, the test
result of the preceding array test can be effectively verified
or validated so as to improve the reliability of the array test.

[0013] In accordance with another embodiment of the
invention, the method for detecting a display panel may
further comprise plotting a first voltage contour, the first
voltage contour indicating the pixel electrodes in the array
substrate which have equal first voltages; and plotting a
second current contour, the second current contour indicat-
ing the second electrodes in the array substrate which have
equal second currents.

[0014] Further, the step of verifying a test result of the
testing by means of the first voltage and the second current
according to the embodiment of the invention may comprise
comparing the first voltage contour with the second current
contour. In this way, comparing the plotted contours pro-
vides a convenient, efficient manner to verify or validate the
array test result, enhances the convenience and further
improves the display panel detection efficiency.

[0015] Alternatively, in accordance with another embodi-
ment of the present invention, the method may further
comprise obtaining a first threshold voltage of the pixel
switch by means of the first voltage, and obtaining a second
threshold voltage of the pixel switch by means of the second
current.

[0016] Further, the method may further comprise compar-
ing the first threshold voltage with the second threshold
voltage. By comparing the first threshold voltage with the
second threshold voltage, the array test result can also be
verified or validated to improve the reliability of the array
test.

[0017] In accordance with a further embodiment of the
invention, the method further comprises encapsulating the
array substrate after forming the second electrodes.

[0018] Further, the step of testing the array substrate to
determine a deficiency in the array substrate may comprise
leading out scanning lines for the array of pixel switches
using a short-circuit ring to the periphery of the array
substrate.

[0019] Further, the method may comprise removing the
short-circuit ring prior to the start of the step S3.
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[0020] In the method provided by the embodiment of the
invention, the electroluminescent device may be an organic
light-emitting diode, and the array substrate may be an
AMOLED array substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Implementations of the detection method accord-
ing to embodiments of the present invention are described
below by way of example with reference to the drawings.
The drawings are schematic and not plotted to scale, which
are only for the purpose of illustrating embodiments of the
invention and do not intend to limit the protection scope of
the present invention.

[0022] FIG. 1 illustrates a single pixel electrode of the
AMOLED array substrate and a driving circuit thereof;
[0023] FIG. 2 is a flow chart of the method for detecting
a display panel according to an embodiment of the present
invention;

[0024] FIG. 3 is a schematic view of the waveform of a
driving signal for driving the AMOLED array substrate
according to an embodiment of the present invention.

DETAILED DESCRIPTION

[0025] Embodiments described herein are mainly directed
at a method for detecting a display panel. The display panel
may comprise an array substrate for driving an electrolumi-
nescent device. The array substrate may comprise pixel
electrodes arranged in an array and an array of pixel
switches for driving the pixel electrodes. The electrolumi-
nescent device may be various luminescent devices suitable
for acting as a pixel unit of the display panel, which include
but are not limited to various LED devices, e.g. organic
light-emitting diode (OLED), etc. In the event that the
electroluminescent device is an OLED, the array substrate
may be an AMOLED array substrate.

[0026] To set forth the principle and concept of the dis-
closure in a clear and convenient mannet, in the embodi-
ments below, the method for detecting a display panel as
proposed by the disclosure will be set forth by taking the
example that the array substrate is an AMOLED array
substrate. Certainly, the method proposed by the disclosure
may also be applied to a display panel comprising other
types of electroluminescent device.

[0027] In embodiments of the present invention, the dis-
play panel may comprise an array substrate for driving an
electroluminescent device OLED. The array substrate may
comprise pixel electrodes arranged in an array and an array
of pixel switches for driving the pixel electrodes. The pixel
electrodes may be formed during the process of manufac-
turing the array substrate or formed additionally after the
array substrate has been basically prepared.

[0028] FIG. 1 illustrates a single pixel electrode in the
AMOLED array substrate and a driving circuit thereof. In
the example of FIG. 1, the driving circuit is exemplified by
a dual-switch driving circuit comprising a first thin film
transistor (TFT) T1 and a second thin film transistor T2, in
which Ti is electrically connected to a single pixel electrode
1 and acts as a pixel switch for driving the pixel electrode 1.
Certainly, the driving circuit of the pixel electrode 1 may
also be pixel driving circuits of other forms comprising
three, four or more TEFTs which are known to those skilled
in the art.
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[0029] FIG. 2 shows a flow chart of the method for
detecting a display panel according to an embodiment of the
invention. As shown in FIG. 2, the method may comprise the
following steps.

[0030] S1, applying a first driving signal to the manufac-
tured array substrate, and monitoring a first voltage of a
pixel electrode;

[0031] S2, forming a second electrode on each of the pixel
electrodes of the array substrate;

[0032] S3, applying a second driving signal to the array
substrate formed with the second electrode, monitoring a
second current flowing through the second electrode. The
pixel electrode is one of the cathode and the anode of the
electroluminescent device, the second electrode is the other
one of the cathode and the anode of the electroluminescent
device.

[0033] In this embodiment, in step S1, the driving signal
may be applied to the manufactured array substrate using a
conventional signal source, and then the first voltages of the
pixel electrodes may be monitored. For example, as for an
AMOLED array substrate comprising the pixel unit as
shown in FIG. 1, the time sequence of a scanning signal GT
and a data signal DT outputted by the signal source may be
adjusted thereon, and each row of pixel units of the AMO-
LED array substrate may be powered up successively. In this
way, the first voltage of each of the pixel electrodes may be
monitored using a voltage detection device (herein, the
voltage of the pixel electrode which is monitored at this
stage may be referred to as “first voltage™). Certainly, it is
also possible to only monitor the first voltages of the pixel
electrodes within partial regions of the AMOLED array
substrate, or selectively monitor the first voltages of the
pixel electrodes within certain local regions of the AMO-
LED array substrate. FIG. 3 illustrates the waveform of the
first driving signal outputted from the signal source and
applied to the array substrate, in which Data represents the
waveform of a data signal, which may be used as the data
signal DT of the single pixel unit as shown in FIG. 1, and
Gate N represents a scanning signal for the N-th row of pixel
units, which can be used as the scanning signal GT of the
single pixel unit as shown in FIG. 1. Certainly, it should be
understood that any appropriate driving waveforms used in
conventional panel testing processes may be applied in the
embodiments of the present invention.

[0034] 1In step S2, the second electrode is formed on each
of the pixel electrodes of the array substrate. For example,
the second electrode may be evaporation plated on the pixel
electrode. In this way, a direct connection may be formed
between the second electrode and the pixel electrode. Tt is to
be noted that, the second electrode may be the cathode or
anode of the electroluminescent device OLED, which
depends on the type of the OLED structure. For example, the
second electrode may be the cathode of the OLED, and the
pixel electrode 1 may be the anode of the OLED in this case.
For another example, in case the OLED has a reverse
structure, the pixel electrode 1 may be the cathode of the
OLED, and the second electrode may be the anode of the
OLED at this time. Therefore, with embodiments of the
present invention, the conventional manufacture of an
organic light-emitting layer may be omitted, thus the step of
lighting up the display panel may also be omitted in the
subsequent detection process.

[0035] In step S3, the second driving signal is applied to
the array substrate on the basis that the second electrodes are
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formed on the array substrate, and the currents flowing
through the second electrodes are monitored (herein, the
current flowing through the second electrode which is moni-
tored at this stage is also referred to as “second current”).
Likewise, it is also possible to only monitor the second
currents of the second electrodes within partial regions of
the AMOLED array substrate, or selectively monitor the
second currents of the second electrodes within certain local
regions of the AMOLED array substrate. Moreover, a volt-
age or current detection device and method well known to
those skilled in the art may be used to carry out the
monitoring of the first voltages or the second currents. In
embodiments, depending on the type of device in which the
array substrate is to be applied, the second driving signal
used in step S3 and the first driving signal used in step Si
may have the same or different characteristics. For example,
it is possible to use driving signals having the same wave-
form or driving signals having different waveforms. Cer-
tainly, during this process, the display panel would not emit
light due to the absence of the organic light-emitting layer.
[0036] In the embodiment of the method for detecting a
display panel according to the invention, since it is not
required to manufacture an organic light-emitting layer, the
cost of the entire detection process may be significantly
reduced. In addition, the interference resulting from new
deficiencies that may be introduced by the manufacture of
the organic light-emitting layer is also excluded, the display
panel detection process may be simplified greatly, and the
complexity of detection process may be decreased.

[0037] In another embodiment, manufacturing the array
substrate may comprise testing the array substrate to deter-
mine deficiencies in the array substrate. Such test is carried
out for a manufactured array substrate. Any appropriate
array test process known to those skilled in the art may be
used to determine whether the manufactured array substrate
has deficiencies such as short circuit and broken circuit.
Such test or determination of deficiencies is known to those
skilled in the art, for example, as disclosed in a patent
application publication: CN101359613A.

[0038] In this case, the method for detecting a display
panel according to the embodiment of the invention may
comprise verifying the test result of the testing by means of
the first voltages and the second currents. That is, the result
of the array test process may be verified by using the second
currents and first voltages which have been monitored so as
to adjust the conditions for the array test process when
necessary, thereby improving the reliability of the array test
process. For example, the first voltages and the second
currents for two randomly given pixel units of the AMOLED
array substrate may be compared respectively to obtain the
difference between the first voltages for the two pixel units
and the difference between the second currents for the two
pixel units. The result of the array test may be verified based
on the difference between the first voltages and the differ-
ence between the second currents. For example, if there is a
great discrepancy between the difference between the first
voltages for the above two pixel units and the difference
between the second currents for the above two pixel units,
this may indicate that there is a need to adjust the conditions
for the array test so as to redetect whether the array substrate
has defects or deficiencies.

[0039] In another embodiment of the method according to
the invention, it may further comprise the step of plotting a
first voltage contour and plotting a second current contour.
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The first voltage contour indicates pixel electrodes in the
array substrate which have equal first voltages, and the
second current contour indicates second electrodes in the
array substrate which have equal second currents. For
example, the first voltage contour may be plotted during the
process of the above step S1, and the second current contour
may be plotted during the process of the above step S3. For
example, a map that can illustrate the positions of respective
pixel units of the AMOLED array substrate may be drawn in
a coordinate system. Accordingly, after monitoring the first
voltages, the positions of the pixel electrodes in the AMO-
LED array substrate which have equal first voltages can be
obtained, and these positions may be connected to form the
first voltage contour. Likewise, after monitoring the second
currents, the positions of the second electrodes in the AMO-
LED array substrate which have equal second currents may
be obtained, and these positions may be connected to form
the second current contour. It can be understood that since
in step S1 the monitored first voltages on different pixel
electrodes may be different, and in step S3 the monitored
currents flowing through different second electrodes may be
different, there may be multiple first voltage contours and
multiple second current contours. After the first voltages and
the second currents have been monitored, the first voltage
contour and the second voltage contour may be plotted on a
computer platform by virtue of software.

[0040] In the embodiments, the test result of the array test
may be verified in an efficient manner by comparing the first
voltage contour and the second current contour, thereby
improving the reliability of the array test process. For
example, if the first voltage contour is identical with or
slightly different from the second current contour, it may
indicate a good or acceptable array test result; otherwise, it
may be required to adjust the test conditions for the array test
to perform the array test over again or improve the technical
process of the array test.

[0041] The method for detecting a display panel according
to an embodiment of the invention may further comprise
obtaining a first threshold voltage of the pixel switch by
means of the first voltage and obtaining a second threshold
voltage of the pixel switch by means of the second current.
For example, on the basis of obtaining the first voltages and
the second currents, the first threshold voltage or the second
threshold voltage may be obtained by means of conventional
measurement or calculation method in the art. For example,
in step S1 the first threshold voltage may be measured using
a dedicated threshold voltage parameter measurement
device commonly used in the art; in step S3, the second
threshold voltage may be calculated using a calculation
theory (e.g. Chih-Tang Sah equation) well known to those
skilled in the art based on the obtained second current.
Certainly, it can be understood that a plurality of first
threshold voltages and a plurality of second threshold volt-
ages may be obtained due to the presence of multiple pixel
units.

[0042] Alternatively, in another embodiment, the test
result of the array test may be verified or validated by
comparing the first threshold voltage and the second thresh-
old voltage, thereby improving the reliability of the array
test process. For example, if the first threshold voltage and
the second threshold voltage are identical or slightly differ-
ent, it can indicate a good or acceptable array test result;
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otherwise, it may be required to adjust the test conditions for
the array test to improve the technical process of the array
test.

[0043] In addition, the first threshold voltage and the
second threshold voltage may be utilized effectively to
improve the quality or performance of the display panel. For
example, the threshold voltages of the pixel switches of
different pixel units for driving the pixel electrodes can be
compared to obtain the uniformity of threshold voltages.
This is beneficial to improvement of the quality or perfor-
mance of the display panel. For example, if the uniformity
of threshold voltages is not within a reasonable range, the
threshold voltages of some pixel switches may be compen-
sated accordingly using compensation techniques known to
those skilled in the art so as to obtain reasonable uniformity
of threshold voltages and finally improve homogeneity of
the brightness of the display panel.

[0044] In a further embodiment of the invention, the array
substrate may be encapsulated after the second electrodes
are formed. For example, the array substrate may be encap-
sulated using a cover plate, which facilitates the subsequent
operation steps.

[0045] In yet another embodiment, during the preceding
array test process, the scanning lines of the array of pixel
switches may be led out using a short-circuit ring to the
periphery of the array substrate. For example, the scanning
lines can be led out in terms of odd rows and even rows to
the peripheral short-circuit ring, and the scanning lines of
odd rows and even rows may be short circuited respectively
in the periphery of the display area. In this way, it can be
determined whether the array substrate has deficiencies such
as short circuit or broken circuit by providing the scanning
lines of odd rows and even rows with different electric
signals, thereby enhancing the convenience of the test opera-
tion.

[0046] As stated above, in some embodiments, in step S3,
it is possible to only monitor the second currents of the
second electrodes within partial regions of the AMOLED
array substrate, or selectively monitor the second currents of
the second electrodes within certain local regions of the
AMOLED array substrate. In such embodiments, if the
short-circuit ring is used in previous step, the short-circuit
ring may be removed prior to the start of step S3.

[0047] The illustrative embodiments of the invention are
already described above in detail with reference to the
drawings, but such description shall be considered illustra-
tive or exemplary and not restrictive. The present invention
is not limited to the disclosed embodiments. The different
embodiments described above and in the claims can also be
combined. Variations to the disclosed embodiments can be
understood and effected by the skilled person in practicing
the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. These variations also
fall within the protection scope of the present invention.
Moreover, in the claims, the word such as “comprise” or
“include” does not exclude other elements or steps.

1. A method for detecting a display panel, the display
panel comprising an array substrate for driving an electrolu-
minescent device, the array substrate comprising pixel elec-
trodes arranged in an array and an array of pixel switches for
driving the pixel electrodes, wherein the method comprises
steps of:
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S1, applying a first driving signal to a manufactured array
substrate, monitoring a first voltage of the pixel elec-
trode;

S2, forming a second electrode on each of the pixel
electrodes of the array substrate;

S3, applying a second driving signal to the array substrate
formed with the second electrode, monitoring a second
current flowing through the second electrode,

wherein the pixel electrode is one of a cathode and an
anode of the electroluminescent device, the second
electrode is the other one of the cathode and the anode
of the electroluminescent device.

2. The method according to claim 1, wherein manufac-
turing the array substrate comprises testing the array sub-
strate to determine a deficiency in the array substrate,
wherein the method further comprises verifying a test result
of the testing by means of the first voltage and the second
current.

3. The method according to claim 2, wherein the method
further comprises plotting a first voltage contour, the first
voltage contour indicating pixel electrodes in the array
substrate which have equal first voltages, and plotting a
second current contour, the second current contour indicat-
ing second electrodes in the array substrate which have
equal second currents.

4. The method according to claim 3, wherein the step of
verifying a test result of the testing by means of the first
voltage and the second current comprises comparing the first
voltage contour with the second current contour.

5. The method according to claim 2, wherein the method
further comprises obtaining a first threshold voltage of the
pixel switch by means of the first voltage, and obtaining a
second threshold voltage of the pixel switch by means of the
second current.

6. The method according to claim 5, wherein the method
further comprises comparing the first threshold voltage with
the second threshold voltage.

7. The method according to claim 2, wherein after the
second electrodes are formed, the array substrate is encap-
sulated.

8. The method according to claim 7, wherein the step of
testing the array substrate to determine a deficiency in the
array substrate comprises leading out scanning lines for the
array of pixel switches using a short-circuit ring to a
periphery of the array substrate.

9. The method according to claim 8, wherein the short-
circuit ring is removed prior to the start of the step S3.

10. The method according to claim 1, wherein the elec-
troluminescent device is an organic light-emitting diode, and
the array substrate is an AMOLED array substrate.

11. The method according to claim 2, wherein the elec-
troluminescent device is an organic light-emitting diode, and
the array substrate is an AMOLED array substrate.

12. The method according to claim 3, wherein the elec-
troluminescent device is an organic light-emitting diode, and
the array substrate is an AMOLED array substrate.

13. The method according to claim 4, wherein the elec-
troluminescent device is an organic light-emitting diode, and
the array substrate is an AMOLED array substrate.

14. The method according to claim 5, wherein the elec-
troluminescent device is an organic light-emitting diode, and
the array substrate is an AMOLED array substrate.
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15. The method according to claim 6, wherein the elec-
troluminescent device is an organic light-emitting diode, and
the array substrate is an AMOLED array substrate.

16. The method according to claim 7, wherein the elec-
troluminescent device is an organic light-emitting diode, and
the array substrate is an AMOLED array substrate.

17. The method according to claim 8, wherein the elec-
troluminescent device is an organic light-emitting diode, and
the array substrate is an AMOLED array substrate.

18. The method according to claim 9, wherein the elec-
troluminescent device is an organic light-emitting diode, and
the array substrate is an AMOLED array substrate.
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