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GOA CIRCUIT MODULE, METHOD FOR
TESTING THE SAME, DISPLAY PANEL AND
DISPLAY APPARATUS

TECHNICAL FIELD

[0001] The present disclosure relates to a display technol-
ogy, and more particularly, to a GOA circuit module for use
in a display apparatus, a method for testing the GOA circuit
module, a display panel including the GOA circuit module
and a display apparatus.

BACKGROUND

[0002] Recently, displays have been evolving towards
high-level integration and low cost. With the development of
the Thin Film Transistor—Liquid Crystal Display (TFT-
LCD) technology, especially due to increasingly higher
requirements on narrow rims in small-size screens, the use
of the Gate On Array (GOA) technique becomes more
frequently. The GOA technique can integrate a gate switch
driving circuit onto an array substrate of a display panel,
such that a separate gate driving integrated circuit compo-
nent can be omitted. In this way, the material cost and the
manufacture cost of a display apparatus can be reduced and
the rims of the panel can be narrowed, thereby providing
panels in conformity to the trend of technical development.
[0003] During the production of a TFT-LCD, defects
associated with a GOA circuit often occur in a display panel.
In a parsing process, it is required to test characteristics of
TFTs in the GOA circuit and/or output signals from the GOA
circuit, so as to confirm the cause of the defect. However,
due to the difference in mask designs for different display
panels, in a parsing process for a display panel with a GOA
circuit, it is typically difficult to test characteristics of
individual TFTs within the GOA circuit and the output
signals from the GOA circuit, and thus difficult to determine
the location and cause of the defect. Furthermore, in order to
test the output signals from the GOA circuit, it is conven-
tionally required to pry a corner of a color filter substrate
away before testing, which has a very low rate of success
and may damage the GOA circuit of the display panel such
that no more testing can be performed.

SUMMARY

[0004] Itis an object of the present disclosure to overcome
at least one of the above and other problems and drawbacks
in the conventional solution.

[0005] In an aspect of the present disclosure, a GOA
circuit module is provided. The GOA circuit module com-
prises: a plurality of Thin Film Transistors (TFTs), each
comprising a gate layer and a gate insulation layer laminated
on a substrate; a plurality of vias each provided in the gate
insulation layer to expose a portion of the gate layer; and a
plurality of first transparent conductive portions each cor-
responding to one of the plurality of vias. Each of the
plurality of the first transparent conductive portions is pro-
vided at its corresponding via, electrically isolated from the
gate layer, and constructed to be electrically connectable to
the portion of the gate layer as exposed by its corresponding
via by means of welding.

[0006] In the above GOA circuit module, each of the first
transparent conductive portions can be made of an Indium
Tin Oxide (ITO) material.
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[0007] The above GOA circuit module can further com-
prise a passivation layer covering locations of the plurality
of vias, such that each of the plurality of the first transparent
conductive portions is electrically isolated from the gate
layer by the passivation layer.

[0008] In the above GOA circuit module, each of the
plurality of TFTs can further comprise a source/gate layer
arranged between the gate layer and the passivation layer in
areas where the plurality of vias are located.

[0009] The above GOA circuit module can further com-
prise a signal output lead and a first signal line. The first
signal line intersects with and electrically isolated from the
signal output lead. The first signal line is constructed to be
electrically disconnectable from other portions of the GOA
circuit module than the signal output lead and electrically
connectable to the signal output lead by means of welding in
an area where it intersects with the signal output lead.
[0010] Alternatively, according to another aspect of the
present disclosure, a GOA circuit module is provided. The
GOA circuit module comprises a signal output lead and a
first signal line. The first signal line intersects with and
electrically isolated from the signal output lead. The first
signal line is constructed to be electrically disconnectable
from other portions of the GOA circuit module than the
signal output lead and electrically connectable to the signal
output lead by means of welding in an area where it
intersects with the signal output lead.

[0011] The above GOA circuit module can further com-
prise a second signal lead connected to a signal input lead of
the GOA circuit module.

[0012] The above GOA circuit module can further com-
prise a testing pad having a first portion electrically con-
nected to the first signal line and a second portion electri-
cally connected to the second signal line, the first portion
and the second portion being separated from each other.
[0013] In the above GOA circuit module, the first signal
line can further be connected to the signal input lead of the
GOA circuit module, and the first and second portions of the
testing pad can be electrically connected to each other by a
second transparent conductive portion that can be cut off.
[0014] In the above GOA circuit module, the second
transparent conductive portion is made of an ITO material.
[0015] In the above GOA circuit module, the first signal
line and/or the second signal line can comprise a source
power line and/or a drain power line of at least one of the
plurality of TFTs.

[0016] According to another aspect of the present disclo-
sure, a display panel is provided. The display panel com-
prises an array substrate having the above GOA circuit
module integrated thereon.

[0017] According to yet another aspect of the present
disclosure, a display apparatus is provided. The display
apparatus comprises the above display panel.

[0018] According to a further aspect of the present dis-
closure, a method for testing the above GOA circuit module
is provided. The method comprises steps of: electrically
connecting one of the plurality of the first transparent
conductive portions to the portion of the gate layer as
exposed by its corresponding via; inputting a gate control
signal to the gate layer to which the first transparent con-
ductive portion is electrically connected, through the first
transparent conductive portion; and inputting a test signal to
the TFT associated with the gate layer to which the first
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transparent conductive portion is electrically connected, and
testing an output signal from the TFT to determine a
characteristic of the TFT.

[0019] In the above method, the first transparent conduc-
tive portion can be electrically connected to the gate layer by
means of laser welding.

[0020] The above method can further comprise steps of:
electrically disconnecting the first signal line from the other
portions of the GOA circuit module than the signal output
lead; electrically connecting the first signal line to the signal
outputting lead; and detecting an output signal from the
GOA circuit module on the first signal line. It is to be noted
here that these features are also applicable to the GOA
circuit module provided with the first signal line but no first
transparent conductive portion.

[0021] In the above method, the first signal line is elec-
trically disconnected from the other portions of the GOA
circuit module than the signal output lead by means of laser
cut-off.

[0022] In the above method, the first signal line is elec-
trically connected to the signal outputting lead by means of
laser welding.

[0023] From the detailed description of the present dis-
closure given below with reference to the drawings, which
facilitate comprehensive understanding of the present dis-
closure, the above and other objects and advantages of the
present disclosure will become more apparent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The features and objects of the present disclosure
will be understood more clearly with reference to the figures.
The figures are illustrative only, rather than limiting the
scope of the present disclosure, in which:

[0025] FIG. 1 is a schematic diagram showing a GOA
circuit module according to an exemplary embodiment of
the present disclosure;

[0026] FIG. 2 is a section view of an exemplary structure
taken along the line B-B from FIG. 1; and

[0027] FIG. 3 is a section view of another exemplary
structure taken along the line B-B from FIG. 1.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0028] In the following, the present application will be
described in further detail with reference to the embodi-
ments, taken in conjunction with the figures, such that the
objects, solutions and advantages of the present disclosure
will become more apparent.

[0029] Further, in the following detailed description, for
the purpose of illustration, many details are provided to
facilitate a comprehensive understanding of the embodi-
ments according to the present disclosure. However, it can
be appreciated that one or more of the embodiments can be
implemented without these details. In other cases, well-
known structures and devices are shown in a graphical form
for simplifying the figures.

[0030] According to a general concept of the present
disclosure, a GOA circuit module is provided. The GOA
circuit module includes: a plurality of Thin Film Transistors
(TFTs), each comprising a gate layer and a gate insulation
layer laminated on a substrate; a plurality of vias each
provided in the gate insulation layer to expose a portion of
the gate layer; and a plurality of first transparent conductive
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portions each corresponding to one of the plurality of vias.
Each of the plurality of the first transparent conductive
portions is provided at its corresponding via, electrically
isolated from the gate layer, and constructed to be electri-
cally connectable to the portion of the gate layer as exposed
by its corresponding via by means of welding. In this way,
during a test, each first transparent conductive portion can be
electrically connected to the portion of the gate layer as
exposed by its corresponding via appropriately, such that the
characteristics of the respective TFTs in the GOA circuit
module can be tested.

[0031] FIG. 1 shows a GOA circuit module according to
an exemplary embodiment, which can be used as a gate
switch driving circuit in a display apparatus such as a
TFT-LCD. As known by those skilled in the art, the GOA
circuit module includes a multi-stage structure or shift
register typically consisting of a plurality of TFTs (e.g.,
TFTs 1-1 and 1-2 as shown in FIG. 1). The structure or shift
register at each stage has an output terminal connected to a
corresponding gate line in the display panel, such that the
display panel can be driven in a progressive scanning
manner for displaying images. In FIG. 1, only the TFTs 1-1
and 1-2 are shown for the purpose of illustration. However,
it can be appreciated that the structure and layout of all the
TFTs in the GOA circuit module are not limited to the
specific one shown in FIG. 1.

[0032] As can be appreciated by those skilled in the art and
shown in FIGS. 2 and 3, a TFT is typically constructed with
patterns for a gate layer 11, a gate insulation layer 12, an
active layer (not shown) and a source/drain layer 13 pro-
vided on a substrate 10 in that order, by utilizing a semi-
conductor process such as deposition. Further, the TFT
structure can be overlaid with a passivation or protection
layer 14. In order to provide a gate outlet of the TFT,
typically a via, or through hole, 2 can be provided in the gate
insulation layer to expose a portion of the gate layer 11. The
source/drain layer 13 and the passivation layer 14 are
laminated in that order in the via 2 (as shown in FIG. 2).
Alternatively, the source/drain layer 13 can be formed in the
via 12 (as shown in FIG. 3).

[0033] According to another embodiment of the present
disclosure, at least at each via 2, the passivation layer 14 is
overlaid with a first transparent conductive portion 15,
which is electrically isolated by the passivation layer 14
from the gate layer 11 as exposed by the via 2 and is
constructed to be electrically connectable to the portion of
the gate layer 11 as exposed by the via 2 appropriately (e.g.,
by means of welding). In an example, the first transparent
conductive portion can be made of an Indium Tin Oxide
(ITO) material or any other transparent conductive material.
A mark 3 can be provided at a position on the first trans-
parent conductive portion that corresponds to the via 2, so as
to indicating the position of the via 2.

[0034] In this embodiment, in order to test the GOA circuit
module, the first transparent conductive portion 15 is first
electrically connected to the portion of the gate layer 11
exposed by the via 2, including melting the first transparent
conductive portion 15, by means of laser welding, for
contacting or welding with the portion of the gate layer 11
exposed by the via 2, e.g., by inserting a probe into the first
transparent conductive portion. Then, a gate control signal is
inputted to the gate layer to which the first transparent
conductive portion is electrically connected 15, through the
first transparent conductive portion 15. A test signal is



US 2017/0017130 Al

inputted to the TFT associated with the gate layer to which
the first transparent conductive portion is electrically con-
nected, and an output signal from the TFT is tested to
determine a characteristic of the TFT, e.g., to determine
whether the TFT has a fault, or determine a position and/or
a cause of a defect in the GOA circuit module.

[0035] In an example (not shown), each TFT includes a
source and a drain, overlaid with the passivation layer 14. A
first transparent conductive portion 15 can be formed on a
portion of the passivation layer right above each of the
source and the drain. Thus, in order to test a TFT, three first
transparent conductive portions 15 can be electrically con-
nected to the gate layer, source and drain of the TFT,
respectively, by means of welding (e.g., laser welding).
Through the three first transparent conductive portions 15, a
test signal and/or control information can be inputted to the
TFT to test the characteristic of the TFT. It can be appreci-
ated that the scheme for testing the characteristic of the TFT
is not limited to this. For example, the gate layer can be
electrically connected to its corresponding first transparent
conductive portion only for inputting a control signal and a
test signal can be inputted to the source and/or gate of the
TFT via a signal line of the GOA circuit for testing the
characteristic of the TFT.

[0036] As shown in FIG. 1, the GOA circuit module can
further include a signal output lead 4 and a first signal line
5. The signal output lead 4 is provided for outputting a gate
line driving signal generated by the GOA circuit module to
a display area, AA, of the display panel. In the example
shown in FIG. 1, the TFT 1-2 can be the TFT at the last stage
in the GOA circuit and connected to the signal output lead
4. The signal line 5 can include a source power line and/or
a drain power line of the TFT, or a clock signal line of the
GOA circuit module. The signal line 5 can be electrically
connected to at least one of the TFTs, and intersects with and
electrically isolated from the signal output lead 4. While
only one signal output lead 4 and one set of signal lines 5
shown in FIG. 1, it can be appreciated that the structure or
shift register at each stage of the GOA circuit may corre-
spond to one signal output lead and one set of signal lines,
thereby driving the gate on a per line basis.

[0037] According to another exemplary embodiment of
the present disclosure, the signal line 5 include at least two
signal sub-lines, e.g., a first signal line 5-1 and a second
signal line 502, which can be parallel to each other. As
shown in FIG. 1, the first and second signal lines 5-1 and 5-2
can be electronically connected to a signal input lead, .e.g.,
a lead 8 at the input terminal 1-3, in the GOA circuit module
via the vias, or through paths, 6-1 and 6-2, respectively. At
least one of the signal sub-line of the signal line 5, e.g., the
first signal line 5-1, can be constructed such that it can be cut
off so as to be disconnected from both the TFTs 1-1 and 1-2
or other portions in the GOA circuit module and can be
electrically connected to the signal output lead 4 by means
of welding.

[0038] In the example shown in FIG. 1, the GOA circuit
module can further include a testing pad 7 electrically
connected to the signal line 5 (in particular the signal lines
5-1 and 5-2). The testing pad 7 can be used as desired to
input an appropriate test signal to the GOA circuit module,
so as to test the characteristics of the GOA circuit module or
the TFTs included therein.

[0039] In an example, as shown in FIG. 1, the testing pad
7 includes a first portion 7-1 electrically connected to the
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first signal line 5-1 and a second portion 7-2 electrically
connected to the other signal line 5-2. The first portion 7-1
and the second portion 7-2 of the testing pad are separated
from each other and electrically connected to each other by
a second transparent conductive portion 7-3. That is, the
second transparent conductive portion 7-3 overlaps and
electrically connects the first portion 7-1 and the second
portion 7-2. In an example, the second transparent conduc-
tive portion 7-3 may include an ITO layer or made of an ITO
material. The second transparent conductive portion 7-3 can
be cut off, e.g., by a laser, such that the signal line 5-1 can
be disconnected from other signal lines, TFTs and other
portions of the GOA circuit module, such that the signal line
5-1 is in an isolated state and does not affect signal inputs to
other signal lines.

[0040] According to the present disclosure, the signal line
5-1 can be constructed such that it can be electrically
connected to the signal output lead 4 in the area 5-4 where
it intersects with the signal output lead 4. In this way, a
separate signal 5-1 can be used to detect an output signal on
the signal output lead 4. For example, the signal line 5-1 and
the signal output lead 4 can be connected to each other at the
intersection between them.

[0041] According to an embodiment of the present disclo-
sure, in order to test the GOA circuit module, one of the
signal sub-lines in the signal line 5 (e.g., the first signal line
5-1) can be electrically disconnected from other signal lines,
TFTs and other portions of the GOA circuit module. For
example, the second transparent conductive portion 7-3 that
connects the first portion 7-1 and the second portion 7-2 of
the testing pad 7 can be cut off at a gap between these two
portions appropriately (e.g., by a laser), so as to electrically
disconnect the signal line 5-1 from the other signal lines.
Further, the input lead 8 can be electrically disconnected
from the signal line 5-1 appropriately, e.g., by cutting off the
input lead 8 between the vias, or through paths, 6-1 and 6-2
using a laser. Next, the disconnected signal line 5-1 can be
electrically connected to the signal output lead 4 to be tested,
by means of e.g., laser welding. Then, a test signal is
inputted to the GOA circuit module via another signal
sub-line at the testing pad 7 and an output signal from the
GOA circuit module is detected on the signal line 5-1
electrically connected to the signal output lead 4.

[0042] It is to be noted here that the above first transparent
conductive portion 15, the first signal line 5-1, or both, can
be provided in the GOA circuit module according to the
present disclosure as desired. For example, the first signal
line can be provided in the GOA circuit module without the
first transparent conductive portion. The first signal line
intersects with and electrically isolated from the signal
output lead. The first signal line is constructed to be elec-
trically disconnectable from other portions of the GOA
circuit module than the signal output lead and electrically
connectable to the signal output lead by means of welding in
an area where it intersects with the signal output lead, such
that the output signal from the GOA circuit module can be
detected on the first signal line electrically connected to the
signal output lead.

[0043] On the other hand, there can be a plurality of vias
in the gate insulation layer for exposing the gate layer. Each
via is overlaid with a layer of first transparent conductive
portion (e.g., an ITO layer). The first transparent conductive
portion can be provided while forming the gate outlet
structure of the TFT. Further, at least one signal line of the
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GOA circuit can be divided into two signal sub-lines each
having one end connected to the two separate portions of the
testing pad, respectively. A second transparent conductive
portion overlaps and connects the two separate portions. In
this way, when parsing or analyzing a defect of a display
panel, the first transparent conductive portion above a via
can be connected to the gate insulation layer exposed by the
via by means of laser welding, so as to test the characteristics
of the respective TFTs in the GOA circuit conveniently.
Further, in order to test the output signal from the GOA
circuit, the second transparent conductive portion connect-
ing the two separate portions of the testing pad can be cut off
using a laser, so as to isolate one of the signal sub-lines. At
this time, the signal input to the GOA circuit will be affected.
Then, the isolated signal sub-line is connected to the signal
output line to be tested. In this way, it is possible to test and
detect the output from the GOA circuit from outside of the
display panel while using the testing pad to provide an input,
without the need to pry a corner of a color filter substrate
away. Therefore, the efficiency and success rate for parsing
the display panel can be significantly increased and the
complexity of the testing procedure can be reduced.
[0044] In addition, a display panel is provided. The dis-
play panel includes an array substrate having the GOA
circuit module according to the above embodiments inte-
grated thereon.

[0045] Further, a display apparatus is provided. The dis-
play apparatus includes the above display panel. The display
apparatus may include an LCD display apparatus, such as an
LCD TV, a mobile phone, an e-book, a tablet computer, or
the like.

[0046] While the embodiments of the present disclosure
have been illustrated and described above, various modifi-
cations can be made to these embodiments by those skilled
in the art without departing from the principle and spirit of
the present disclosure. The scope of the present disclosure is
defined only by the claims as attached and equivalents
thereof.

1. A Gate On Array (GOA) circuit module, comprising:

a plurality of Thin Film Transistors (TFTs), each com-

prising a gate layer and a gate insulation layer lami-
nated on a substrate;

a plurality of vias each provided in the gate insulation

layer to expose a portion of the gate layer; and

a plurality of first transparent conductive portions each

corresponding to one of the plurality of vias, each of the
plurality of the first transparent conductive portions
being provided at its corresponding via, electrically
isolated from the gate layer, and constructed to be
electrically connectable to the portion of the gate layer
as exposed by its corresponding via by means of
welding.

2. The GOA circuit module of claim 1, wherein each of
the first transparent conductive portions is made of Indium
Tin Oxide (no) material.

3. The GOA circuit module of claim 1, further comprising
apassivation layer covering locations of the plurality of vias,
such that each of the plurality of the first transparent
conductive portions is electrically isolated from the gate
layer by the passivation layer.

4. The GOA circuit module of claim 3, wherein each of
the plurality of TFTs further comprises a source/gate layer
arranged between the gate layer and the passivation layer in
areas where the plurality of vias are located.
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5. The GOA circuit module of claim 1, further comprising
a signal output lead and a first signal line, wherein

the first signal line intersects with and electrically isolated

from the signal output lead, and
the first signal line is constructed to be electrically dis-
connectable from other portions of the GOA circuit
module than the signal output lead and electrically
connectable to the signal output lead by means of
welding in an area where it intersects with the signal
output lead.
6. The GOA circuit module of claim 5, further comprising
a second signal lead connected to a signal input lead of the
GOA circuit module.
7. The GOA circuit module of claim 6, further comprising
a testing pad having a first portion electrically connected to
the first signal line and a second portion electrically con-
nected to the second signal line, the first portion and the
second portion being separated from each other.
8. The GOA circuit module of claim 7, wherein the first
signal line is further connected to the signal input lead of the
GOA circuit module, and the first and second portions of the
testing pad are electrically connected to each other by a
second transparent conductive portion that can be cut off.
9. The GOA circuit module of claim 8, wherein the second
transparent conductive portion is made of ITO material.
10. A display panel, comprising an array substrate having
the GOA circuit module according to claim 1 integrated
thereon.
11. A display apparatus, comprising the display panel
according to claim 10.
12. A method for testing the GOA circuit module accord-
ing to claim 1, comprising steps of:
electrically connecting one of the plurality of the first
transparent conductive portions to the portion of the
gate layer as exposed by its corresponding via;

inputting a gate control signal to the gate layer to which
the first transparent conductive portion is electrically
connected, through the first transparent conductive
portion; and

inputting a test signal to the TFT associated with the gate

layer to which the first transparent conductive portion
is electrically connected, and testing an output signal
from the TFT to determine a characteristic of the TFT.

13. The method of claim 12, wherein the first transparent
conductive portion is electrically connected to the gate layer
by means of laser welding.

14. The method of claim 12 wherein the GOA circuit
module comprises a signal output lead and a first signal line,
wherein the first signal line intersects with and electrically
isolated from the signal output lead, and the first signal line
is constructed to be electrically disconnectable from other
portions of the GOA circuit module than the signal output
lead and electrically connectable to the signal output lead by
means of welding in an area where it intersects with the
signal output lead, and

wherein the method further comprises:

electrically disconnecting the first signal line from the

other portions of the GOA circuit module than the
signal output lead;

electrically connecting the first signal line to the signal

outputting lead; and

detecting an output signal from the GOA circuit module

on the first signal line.



US 2017/0017130 Al

15. The method of claim 14, wherein the first signal line
is electrically disconnected from the other portions of the
GOA circuit module than the signal output lead by means of
laser cut-off.

16. The method of claim 14, wherein the first signal line
is electrically connected to the signal outputting lead by
means of laser welding.

17. The GOA circuit module of claim 2, further compris-
ing a signal output lead and a first signal line, wherein

the first signal line intersects with and electrically isolated

from the signal output lead, and

the first signal line is constructed to be electrically dis-

connectable from other portions of the GOA circuit
module than the signal output lead and electrically
connectable to the signal output lead by means of
welding in an area where it intersects with the signal
output lead.

18. The GOA circuit module of claim 3, further compris-
ing a signal output lead and a first signal line, wherein
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the first signal line intersects with and electrically isolated

from the signal output lead, and

the first signal line is constructed to be electrically dis-

connectable from other portions of the GOA circuit
module than the signal output lead and electrically
connectable to the signal output lead by means of
welding in an area where it intersects with the signal
output lead.

19. The GOA circuit module of claim 4, further compris-
ing a signal output lead and a first signal line, wherein
the first signal line intersects with and electrically isolated

from the signal output lead, and

the first signal line is constructed to be electrically dis-

connectable from other portions of the GOA circuit
module than the signal output lead and electrically
connectable to the signal output lead by means of
welding in an area where it intersects with the signal
output lead.



