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The present disclosure relates to a peripheral test circuit of a
(72) Inventor: Yanfeng FU, Shenzhen (CN) display array substrate, and a liquid crystal display panel. The
peripheral test circuit of a display array substrate includes:
(21) Appl. No.: 14/383,035 multiple groups of test signal lines, each group consisting of
a first and a second test signal lines spaced from each other; a
(22) PCT Filed: Jul. 11, 2014 plurality of test pad leads, each being arranged in an interval
formed between the first and the second test signal lines of a
(86) PCT No.: PCT/CN2014/082101 respective group, and connected with the first and the second
§371 (c)(1), test signal lines but not overlapped with the first and the
(2) Date: Sep. 4, 2014 second test signal lines of other groups; and a plurality of test
pads, each being arranged on a respective test pad lead.
(30) Foreign Application Priority Data According to the peripheral test circuit of the present disclo-
sure, the problem existing in the current peripheral test cir-
May 21,2014 (CN) oo 2014102163874 cuit, i.e., a short circuit formed between the test pad lead and
Publication Classification the test signal line due to electrostatic discharge caused by
crossover between the test pad lead and the test signal line,
(51) Imt.CL can be overcome, thus reducing the injury risk of electrostatic
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PERIPHERAL TEST CIRCUIT OF DISPLAY
ARRAY SUBSTRATE AND LIQUID CRYSTAL
DISPLAY PANEL

[0001] The present disclosure claims the priority of Chi-
nese Patent Application CN 201410216387 .4, filed on May
21,2014 and entitled “Peripheral test circuit of display array
substrate and liquid crystal display panel”, the entire contents
of which are herein incorporated by reference.

FIELD OF THE INVENTION

[0002] The present disclosure relates to the field of liquid
crystal display, in particular to a peripheral test circuit of a
display array substrate and a liquid crystal display panel.

BACKGROUND OF THE INVENTION

[0003] Generally, in the previous process of manufacturing
a liquid crystal display, millions of thin film transistors are
formed on a substrate through an epitaxial method to serve as
control units. However, if the quality of part of the thin film
transistors cannot achieve the desired effect during manufac-
turing, the switching control characteristic cannot be pre-
sented, so that the defect of bright spots or dark spots will be
produced, and thus the quality of the liquid crystal display
will be significantly reduced. Therefore, the thin film transis-
tors must be effectively tested to maintain the quality of the
liquid crystal display.

[0004] In the existing solutions for testing the thin film
transistors of the display, for the structure of connecting test
signal lines on the peripheral area of a TFT array substrate
with test pads, reference may be made to FIG. 1. As shown in
FIG. 1, a test signal line M1 on the peripheral area of the
substrate passes through a passivation layer via hole V1
through which ITO is connected with the test signal line M1
and a passivation layer via hole V2 through which ITO is
connected with a test pad lead M2, and then is connected with
the test pad lead M2 and further connected to a corresponding
test pad P. It could be seen from the figure that, in the process
of connecting different test signal lines M1 to the correspond-
ing test pads P through the test pad leads M2, the test pad leads
M2 will have to run across other test signal lines M1. Elec-
trostatic discharge is easily caused in the crossover process of
the test signal lines M1 and the test pad leads M2, so that the
test signal lines M1 and the test pad leads M2 will be in short
circuit with each other. In this case, the test signal lines are
short-circuited and no detction can be performed, thus reduc-
ing the yield of a product.

[0005] Therefore, a solution is needed to solve the problem
that the test signal lines and the test pad leads are easily in
short circuit with each other in the prior art, reduce the injury
risk of electrostatic discharge, improve the test accuracy of
the product, and then improve the yield of the product.

SUMMARY OF THE INVENTION

[0006] One of the technical problems to be solved by the
present disclosure is to provide a peripheral test circuit of a
display array substrate, which may solve the problem that test
signal lines and test pad leads are easily in short circuit with
each other, and may further reduce the injury risk of electro-
static discharge. In addition, the display array substrate and a
liquid crystal display panel are further provided.

[0007] To solve the above-mentioned technical problem,
the present disclosure provides a peripheral test circuit of a
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display array substrate, including: multiple groups of test
signal lines, each group of test signal lines consisting of a first
test signal line and a second test signal line spaced from each
other; a plurality of test pad leads, each test pad lead being
arranged in an interval formed between the first test signal
line and the second test signal line of a respective group, and
connected with the first test signal line and the second test
signal line but not overlapped with the first test signal line and
the second test signal line of other groups; and a plurality of
testpads, each test pad being arranged on a respective test pad
lead.

[0008] Inan embodiment, each test pad lead is connected
with the first test signal line of the group associated with said
test pad lead in a non-overlapping manner through a first
passivation layer via hole and a second passivation layer via
hole, and connected with the second test signal line of the
group associated with said test pad lead in a non-overlapping
manner through a third passivation layer via hole and a fourth
passivation layer via hole. In this arrangement, the first pas-
sivation layer via hole is a passivation layer via hole through
which an ITO layer is connected with the first test signal line,
the second passivation layer via hole is a passivation layer via
hole through which the ITO layer is connected with the test
pad lead, the third passivation layer via hole is a passivation
layer via hole through which another ITO layer is connected
with the second test signal line, and the fourth passivation
layer via hole is a passivation layer via hole through which
said another ITO layer is connected with the test pad lead.

[0009] Inanembodiment, the plurality of test pad leads are
arranged in parallel but staggered from each other.

[0010] In an embodiment, the first test signal line and the
second test signal line of each group are respectively con-
nected with a corresponding test pad lead along a direction
perpendicular thereto.

[0011] According to another aspect of the present disclo-
sure, further provided is a display array substrate, including a
display area and a peripheral test circuit located around the
display area. The peripheral test circuit includes: multiple
groups of test signal lines, each group of test signal lines
consisting of a first test signal line and a second test signal line
spaced from each other; a plurality of test pad leads, each test
pad lead being arranged in an interval formed between the
first test signal line and the second test signal line of a respec-
tive group, and connected with the first test signal line and the
second test signal line but not overlapped with the first test
signal line and the second test signal line of other groups; and
a plurality of test pads, each test pad being arranged on a
respective test pad lead.

[0012] In an embodiment, each test pad lead is connected
with the first test signal line of the group associated with said
test pad lead in a non-overlapping manner through a first
passivation layer via hole and a second passivation layer via
hole, and connected with the second test signal line of the
group associated with said test pad lead in a non-overlapping
manner through a third passivation layer via hole and a fourth
passivation layer via hole. In this arrangement, the first pas-
sivation layer via hole is a passivation layer via hole through
which an ITO layer is connected with the first test signal line,
the second passivation layer via hole is a passivation layer via
hole through which the ITO layer is connected with the test
pad lead, the third passivation layer via hole is a passivation
layer via hole through which another ITO layer is connected
with the second test signal line, and the fourth passivation
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layer via hole is a passivation layer via hole through which
said another ITO layer is connected with the test pad lead.
[0013] In an embodiment, a plurality of test pad leads are
arranged in parallel but staggered from each other.

[0014] In an embodiment, the first test signal line and the
second test signal line of each group are respectively con-
nected with a corresponding test pad lead along a direction
perpendicular thereto.

[0015] According to a further aspect, also provided is a
liquid crystal display panel including the above-mentioned
display array substrate.

[0016] Compared with the prior art, one or more embodi-
ments of the present disclosure may have the following
advantages. According to the peripheral test circuit of the
present disclosure, a crossover phenomenon between the test
pad leads and the test signal lines can be avoided by changing
the mode of connection between the test signal lines and the
test pads. The test pad leads will not cross over the test signal
lines through the via holes at the connection positions of the
test pad leads and the test signal lines, so that the injury risk of
electrostatic discharge is reduced, the test accuracy of a prod-
uct is improved, and the yield of the product is improved.
[0017] Other features and advantages of the present disclo-
sure will be set forth in the following description, and in part
will be made obvious from the description, or be learned by
implementing the present disclosure. The objectives and
other advantages of the present disclosure may be achieved
and obtained by structures particularly pointed out in the
description, the claims and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings are configured to pro-
vide a further understanding of the present disclosure, con-
stitute a part of the description, and explain the present dis-
closure together with the embodiments of the present
disclosure without limiting the present disclosure. In the
accompanying drawings:

[0019] FIG. 1 is a schematic diagram of a structure of
connecting test signal lines on the peripheral area of a TFT
array substrate with test pads in the prior art; and

[0020] FIG. 2 is a schematic, diagram of a peripheral test
circuit of a display array substrate according to an embodi-
ment of the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0021] In order that the objectives, technical solutions and
advantages of the present disclosure are clearer, a further
detailed illustration to the present disclosure will be given
below, in combination with the accompanying drawings.
[0022] FIG. 2 is a schematic diagram of a peripheral test
circuit of a display array substrate according to an embodi-
ment of the present disclosure.

[0023] As shown in FIG. 2, the peripheral test circuit
includes: multiple groups of test signal lines, each group of
test signal lines consisting of a first test signal line M1 and a
second test signal line M1' spaced from each other; a plurality
of test pad leads M2, each test pad M2 lead being arranged in
an interval formed between the first test signal line M1 and the
second test signal line M1' of a respective group, and con-
nected with said first test signal line M1 and said second test
signal line M1'but not overlapped with the first test signal line
M1 and the second test signal line M1' of other groups; and a
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plurality of test pads P, each test pad P being arranged on a
respective test pad lead M2. The test pads P may transmit test
signals generated by a signal generator to corresponding data
lines or scan lines through the test signal lines M1 and M1', in
order to detect whether the data lines or the scan lines are
open-circuit.

[0024] Inanembodiment,one end of each test pad lead M2
is connected with the first test signal line M1 of the same
group as said test pad lead M2 in a non-overlapping manner
through a first passivation layer via hole V1 and a second
passivation layer via hole V2, and the other end of each test
pad lead M2 is connected with the second test signal line M1'
of the same group as said test pad lead M2 in a non-overlap-
ping manner through a third passivation layer viahole V1'and
a fourth passivation layer via hole V2'. In this arrangement,
the first passivation layer via hole V1. is a passivation layer
via hole through which an ITO layer is connected with the
first test signal line M1, the second passivation layer via hole
V2 is a passivation layer via hole through which the ITO layer
is connected with one end of the test pad lead M2, the third
passivation layer via hole V1'is a passivation layer via hole
through which another ITO layer is connected with the sec-
ond test signal line M1', and the fourth passivation layer via
hole V2' is a passivation layer via hole through which the
another ITO layer is connected with the other end the test pad
lead M2. Preferably, the plurality of test pad leads M2 are
arranged in parallel, but staggered with each other, and the
first test signal line M1 and the second test signal line M1' of
each group are respectively connected with a corresponding
test pad lead M2 along a direction perpendicular thereto, in
particular as shown in FIG. 2.

[0025] The peripheral test circuit according to the embodi-
ment of the present disclosure solves the problem that the test
pad leads are in short circuit with the test signal lines due to
high electrostatic discharge possibility caused by overlapping
crossover of the test pad leads and the test signal lines in the
existing peripheral test circuit. The injury risk of electrostatic
discharge may be reduced. Therefore, the test accuracy of a
product may be improved, and the yield of the product may be
improved.

[0026] The present disclosure further provides a display
array substrate, including a display area and a peripheral test
circuit located around the display area, wherein the peripheral
test circuit is one with the above structure. In addition, the
present disclosure further provides a liquid crystal display
panel, including the above-mentioned display array substrate.

[0027] The foregoing descriptions are merely specific
embodiments of the present disclosure, rather than limiting
the protection scope of the present disclosure. Variations or
substitutions made to the present disclosure by any skilled
one familiar with this art within the technical specification of
the present disclosure shall fall into the protection scope of
the present disclosure.

1. A peripheral test circuit of a display array substrate,
including;
multiple groups of test signal lines, each group of test
signal lines consisting of a first test signal line and a
second test signal line spaced from each other;

a plurality of test pad leads, each test pad lead being
arranged in an interval formed between the first test
signal line and the second test signal line of a respective
group, and connected with the first test signal line and
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the second test signal line but not overlapped with the

first test signal line and the second test signal line of

other groups; and

a plurality of test pads, each test pad being arranged on a

respective test pad lead.

2. The peripheral test circuit according to claim 1, wherein
each test pad lead is connected with the first test signal line of
the group associated with said test pad lead in a non-overlap-
ping manner through a first passivation layer via hole and a
second passivation layer via hole, and is connected with the
second test signal line of the group associated with said the
test pad lead in a non-overlapping manner through a third
passivation layer via hole and a fourth passivation layer via
hole, and

wherein the first passivation layer via hole is a passivation

layer via hole through which an ITO layer is connected
with the first test signal line, the second passivation layer
viahole is a passivation layer via hole through which the
ITO layer is connected with the test pad lead, the third
passivation layer via hole is a passivation layer via hole
through which another ITO layer is connected with the
second test signal line, and the fourth passivation layer
via hole is a passivation layer via hole through which
said another ITO layer is connected with the test pad
lead.

3. The peripheral test circuit according to claim 2, wherein
the plurality of test pad leads are arranged in parallel but
staggered from each other.

4. The peripheral test circuit according to claim 3, wherein
the first test signal line and the second test signal line of each
group are respectively connected with a corresponding test
pad lead along a direction perpendicular thereto.

5. A display array substrate, including a display area and a
peripheral test circuit arranged around the display area,

said peripheral test circuit including:

multiple groups of A display array substrate test signal
lines, each group of test signal lines consisting of a
first test signal line and a second test signal line spaced
from each other;

a plurality of test pad leads, each test pad lead being
arranged in an interval formed between the first test
signal line and the second test signal line of a respec-
tive group, and connected with the first test signal line
and the second test signal line but not overlapped with
the first test signal line and the second test signal line
of other groups; and

a plurality of test pads, each test pad being arranged on
a respective test pad lead.

6. The display array substrate according to claim 5,
wherein each test pad lead is connected with the first test
signal line ofthe group associated with said test pad lead in a
non-overlapping manner through a first passivation layer via
hole and a second passivation layer via hole, and is connected
with the second test signal line of the group associated with
said the test pad lead in a non-overlapping manner through a
third passivation layer via hole and a fourth passivation layer
via hole, and

wherein the first passivation layer via hole is a passivation

layer via hole through which an ITO layer is connected

with the first test signal line, the second passivation layer
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viaholeis a passivation layer via hole through which the
ITO layer is connected with the test pad lead, the third
passivation layer via hole is a passivation layer via hole
through which another ITO layer is connected with the
second test signal line, and the fourth passivation layer
via hole is a passivation layer via hole through which
said another ITO layer is connected with the test pad
lead.

7. The display array substrate according to claim 5,
wherein the plurality of test pad leads are arranged in parallel
but staggered from each other.

8. The display array substrate according to claim 7,
wherein the first test signal line and the second test signal line
of each group are respectively connected with a correspond-
ing test pad lead along a direction perpendicular thereto.

9. A liquid crystal display panel, having a display array
substrate including a display area and a peripheral test circuit
arranged around the display area,

said peripheral test circuit including:

multiple groups of test signal lines, each group of test
signal lines consisting of a first test signal line and a
second test signal line spaced from each other;

a plurality of test pad leads, each test pad lead being
arranged in an interval formed between the first test
signal line and the second test signal line of a respec-
tive group, and connected with the first test signal line
and the second test signal line but not overlapped with
the first test signal line and the second test signal line
of other groups; and

a plurality of test pads, each test pad being arranged on
a respective test pad lead.

10. The liquid crystal display panel according to claim 9,
wherein each test pad lead is connected with the first test
signal line of the group associated with said test padlead in a
non-overlapping manner through a first passivation layer via
hole and a second passivation layer via hole, and is connected
with the second test signal line of the group associated with
said the test pad lead in a non-overlapping manner through a
third passivation layer via hole and a fourth passivation layer
via hole, and

wherein the first passivation layer via hole is a passivation

layer via hole through which an ITO layer is connected
with the first test signal line, the second passivation layer
viaholeis a passivation layer via hole through which the
ITO layer is connected with the test pad lead, the third
passivation layer via hole is a passivation layer via hole
through which another ITO layer is connected with the
second test signal line, and the fourth passivation layer
via hole is a passivation layer via hole through which
said another ITO layer is connected with the test pad
lead.

11. The liquid crystal display panel according to claim 9,
wherein the plurality of test pad leads are arranged in parallel
but staggered from each other.

12. The liquid crystal display panel according to claim 11,
wherein the first test signal line and the second test signal line
of each group are respectively connected with a correspond-
ing test pad lead along a direction perpendicular thereto.
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