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TFT ARRAY SUBSTRATE AND OLED
DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation-application of
International (PCT) Patent Application No. PCT/CN2018/
083312, field on Apr. 17, 2018, which claims foreign priority
of Chinese Patent Application No. 201810199773.5, field on
Mar. 12, 2018 in the State Intellectual Property Office of
China, the entire contents of which are hereby incorporated
by reference.

TECHNICAL FIELD

The present disclosure generally relates to the OLED
display field, and in particular to a TFT array substrate and
an OLED display panel.

BACKGROUND

With the rapid development of technology, the require-
ments to the display components has become higher and
higher. As well known, an organic light-emitting dioxide
(OLED) display components are widely used. The organic
light-emitting dioxide is light, bendable and easy to carry
with. It also has a narrow frame.

The manufacturing process of an OLED display compo-
nent generally include four stages, the Array stage, the EL
stage, the TFE stage and the Module stage. During the
manufacturing, it is very important to test the TFT array
substrate after the Array stage of the product, which can
affect the product’s yield and reliability.

According to the traditional flexible OLED structure, for
a COF (chip on film) display panel, the test module 11 is
usually arranged outside the TFT array substrate 12, as
shown in FIG. 1. The test module 11 is connected to the
array substrate 12 by the connection wire 13. When the test
of the TFT array substrate 12 is finished, the connection wire
13 is cut off. In this way, the test pads of the test module 11
will not be exposed. However, metal residue of the connec-
tion wire 13 which is cut off is still uncovered and exposed.
Thus, the problem of corrosion and ESD (electro-static
discharge) may arise.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of the TFT array substrate
and the test module according to related art.

FIG. 2 is a schematic diagram of a TFT array substrate
according to one embodiment of the present disclosure.

FIG. 3 is a schematic diagram of the test area of the TFT
array substrate of claim 2.

FIG. 4 is a section view of the test area of FIG. 3 along
line A-A.

FIG. 5 is a schematic diagram of the TFT array substrate
according to another embodiment of the present disclosure.

FIG. 6 is a schematic diagram of the test area of the TFT
array substrate of FIG. 5.

FIG. 7 is a section view of the test area of FIG. 6 along
line B-B.

FIG. 8 is a section view of the test area of FIG. 6 along
line C-C.

FIG. 9 is a schematic diagram of the OLED display panel
according to an embodiment of the present disclosure.
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2
DETAILED DESCRIPTION

The disclosure will now be described in detail with
reference to the accompanying drawings and examples.
Apparently, the described embodiments are only a part of the
embodiments of the present disclosure, not all of the
embodiments. All other embodiments obtained by a person
of ordinary skill in the art based on the embodiments of the
present invention without creative efforts shall fall within
the protection scope of the present invention.

Referring to FIG. 2, FIG. 2 is a schematic diagram of the
TFT array substrate according to an embodiment of the
present disclosure. As shown in FIG. 2, the TFT array
substrate 20 may include a COF bonding area 21, a test area
22, a fan-out wiring area 23, a display area AA and a
non-display area BB around the display area AA.

The test area 22 may be arranged between the COF
bonding area 21 and the fan-out wiring area 23. Specifically,
the COF bonding area 21, the test area 22 and the fan-out
wiring area 23 may be arranged in the non-display area BB.
The COF bonding area 21, the test area 22 and the fan-out
wiring area may be arranged at a same side of the display
area AA. The fan-out wiring area 23 may be arranged close
to the display area AA while the COF bonding area 21 may
be arranged far away from the display area AA.

In this embodiment, the COF bonding area 21, the test
area 22 and the fan-out wiring area 23 may be disposed at
the bottom of the TFT array substrate 20.

Referring also to FIG. 3, the test area 22 may include a test
circuit 221 and a number of test pads 222. The test pads 222
may be electrically connected to the test circuit. The test
pads 222 may be aligned in on the test area 22 and evenly
arranged.

Referring also to FIG. 4, FIG. 4 is a section view of the
test area of FIG. 3 along line A-A. As shown in FIG. 4, the
test area 22 may include a barrier layer 212, a first inorganic
insulating layer 213, a second organic insulating layer 214
and a first metal layer 215 successively disposed on the
substrate 211. The first metal layer 215 may include a
number of test pads 222 spaced apart. Furthermore, after the
test of the TFT array substrate 20 is finished, an organic
insulating layer 216 may be arranged in the test area 22. The
organic insulating layer 216 may cover the test pads 222.

In this embodiment, the test pads 222 are utilized to
receive or transmit signals so as to test the TFT array
substrate 20 during the Array stage, and to verify whether
the pixels of the TFT array substrate 20 function abnormally.
If there is a problem, the TFT array substrate 20 can be
repaired and re-tested. Based on the test result, the operator
can decide whether to enter the next manufacturing stage or
not. By applying this test method during the Array stage, the
product yield may be increased, and material waste may be
reduced such that the product cost may be reduced.

Furthermore, after the Array stage, the top of the test pads
222 will be covered by insulating material, i.e., the organic
insulating layer 216, thus phenomena of corrosion on uncov-
ered metal residue can be avoided. According to this
embodiment, the test of the TFT array substrate 20 should be
carried out after the manufacturing process of the TFT
components (also the test pads) during the Array stage, and
the other layers such as the organic insulating layer 216
should be manufactured after the test is finished.

In this embodiment, the test area 22 is arranged between
the COF bonding area 21 and the fan-out wiring area 23.
Thus, the space of the TFT array substrate 20 can be fully
utilized. In comparison to prior art, according to the present
disclosure, the test module is not arranged outside the TFT
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array substrate so that it is not necessary to cut it off. Thus,
the utilization of the glass substrate may be improved.

FIG. 5 is a schematic diagram of a TFT array substrate
according to another embodiment of the present disclosure.
As shown in FIG. 5, the TFT array substrate 30 may include
a COF bonding area 31, a test area 32, a display area AA',
a non-display area BB' and a negative electrode layer 33.

The COF bonding area 31 and the test area 32 may be
arranged in the non-display area BB'. The COF bonding area
31 and the test area 32 may be arranged at two opposite sides
of the display area AA'. Optionally, the COF bonding area 31
may be arranged at the bottom of the TFT array substrate 30.
The test area 32 may be arranged at the top of the TFT array
substrate 30.

The negative electrode layer 33 may cover the display
area AA'. The negative electrode layer 33 may have a
portion overlapping the test area 32.

Referring to FIGS. 6, 7 and 8, as shown in the figures, the
test area 32 may include a test circuit 321 and a number of
test pads 322. The test pads 322 may be electrically con-
nected to the test circuit 321. The test pads 322 may be
aligned in the test area and evenly arranged.

The test area 32 may include a barrier layer 312, a first
inorganic insulating layer 313, a second inorganic insulating
layer 314, a first metal layer 315, an organic insulating layer
316 and a second metal layer 317 successively disposed on
the substrate 311.

The first metal layer 315 may include a number of test
pads 322 disposed in the test area 32 and a signal line 323
spaced apart from the test pads 322.

The organic insulating layer 316 may define a first open-
ing 41. The second metal layer 317 may define a second
opening 42 corresponding to the first opening 41. Thus the
test pads 322 may be exposed by the second opening 42 and
the first opening 41.

The signal line 323 may be connected to the negative
electrode layer 33 through the second metal layer 317. The
negative electrode layer 33 may cover the display area AA'.
The edge of the negative electrode layer 33 may be in touch
with the second metal layer 317. The signal line 323 may be
a power line which is able to provide the voltage VSS to the
negative electrode layer 33.

It can be seen from FIG. 7 and FIG. 8, except the test pads
322, the other portion of the first metal layer 315, i.e., the
signal line 323 may transmit the voltage VSS as power
signal to the negative electrode layer 33 through the second
metal layer 317 so as to make the TFT array substrate 30
work.

According to traditional TFT array substrate design, the
voltage VSS is provided by the signal line 323 of the first
metal layer 315. The signal line 323 is connected to the
negative electrode layer 33 through a transition metal layer
(i.e., the second metal layer 317) so as to provide the voltage
VSS as power supply for the negative electrode layer 33. In
this embodiment, the test pads 322 is located in the first
metal layer 315. In order to avoid short circuit of the first
metal layer 315 and the signal line 323, the test pads 322
should be arranged between the signal line 323 and the
negative electrode layer 33 and the organic insulating layer
316 and the second metal layer 317 should form the through
hole to expose the test pads 322. In this way, after the
manufacturing process of the TFT or the whole Array stage
is completed, the test pads can always be utilized to test the
TFT array substrate 30. Also, during the TFE stage, the test
pads 322 can be covered by insulating material and encap-
sulated inside. Thus no uncover metal residue will exist.
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FIG. 9 is a schematic diagram of the OLED display panel
according to an embodiment of the present disclosure. As
shown in FIG. 9, the OLED display panel 1 may include a
TFT array substrate 2. The TFT array substrate 2 may be the
above-mentioned TFT array substrate 20 or 30.

The present disclosure provides a TFT array substrate and
an OLED display panel each of which includes a display
area, a non-display area around the display area, a COF
bonding area and a test area. The COF bonding area and the
test area are arranged spaced apart in the non-display area.
The test area includes a number of test pads spaced apart. In
this way, the test pads of the present disclosure may be
arranged on the TFT array substrate. Thus it is no longer
necessary to cut off the connection wire between the test
pads and the TFT array substrate. Furthermore, after the test
of the TFT array substrate is finished, the test pads can be
covered by insulating material so as to avoid the problem
due to uncovered metal residue of the test pads.

The present disclosure provides a TFT array substrate.
The TFT array substrate defines a display area and a
non-display area. One portion of the TFT array substrate
corresponding to the non-display area may include a sub-
strate, a barrier layer, a first inorganic insulating layer, a
second inorganic insulating layer and a first metal layer. The
barrier layer, the first inorganic insulating layer, the second
inorganic insulating layer and the first metal layer may be
successively disposed on the substrate. The first metal layer
may include a number of test pads.

Another portion of the TFT array substrate corresponding
to the display area may include a test circuit and TFT
components. The test circuit may be coupled with the TFT
components. The test pads may be connected to the test
circuit to form a test module.

In some embodiments, the one portion of the TFT array
substrate corresponding to the non-display area may further
include an organic insulating layer disposed on the second
insulating layer and surrounding the first metal layer.

In some embodiments, the organic insulating layer may
define a number of first openings so as to expose the test
pads.

In some embodiments, the another portion of the TFT
array substrate corresponding to the display area may further
include a negative electrode layer. The one portion of the
TFT array substrate corresponding to the non-display area
may further include a second metal layer disposed on the
organic insulating layer. The second metal layer may define
a number of second openings communicated with the first
openings so as to expose the plurality of test pads. The first
metal layer may further include a signal line spaced apart
from the test pads. The second metal layer may be in touch
with the signal line and the negative electrode layer such that
the signal line is electrically connected to the negative
electrode layer.

In some embodiments, the signal line may be a power line
providing a voltage VSS for the negative electrode layer.

In some embodiments, the test pads are aligned and
evenly arranged.

In some embodiments, the TFT array substrate may
further include a COF bonding pad. The COF bonding pad
and the test pads may be arranged in the non-display area
and spaced apart from each other.

In some embodiments, the TFT array substrate may
further include a fan-out pad. The fan-out pad and the COF
bonding pad may be arranged at a same side relative to the
display area, and the test pads may be arranged between the
COF bonding pad and the fan-out pad.
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In some embodiment, the COF bonding pad and the test
pads may be arranged at two opposite sides relative to the
display area.

The foregoing is merely embodiments of the present
disclosure, and is not intended to limit the scope of the
disclosure. Any transformation of equivalent structure or
equivalent process which uses the specification and the
accompanying drawings of the present disclosure, or
directly or indirectly application in other related technical
fields, are likewise included within the scope of the protec-
tion of the present disclosure.

What is claimed is:

1. A TFT array substrate, defining a display area and a
non-display area, wherein

one portion of the TFT array substrate corresponding to

the non-display area comprises a substrate, a barrier
layer, a first inorganic insulating layer being in direct
contact with the barrier layer, a second inorganic insu-
lating layer and a first metal layer, and the barrier layer,
the first inorganic insulating layer, the second inorganic
insulating layer and the first metal layer are succes-
sively disposed on the substrate, the first metal layer
comprises a plurality of test pads;

wherein, the plurality of test pads are connected to a test

circuit located on the TFT array substrate to form a test
module;
wherein the one portion of the TFT array substrate cor-
responding to the non-display area further comprises an
organic insulating layer disposed on the second insu-
lating layer and surrounding the first metal layer;

wherein the organic insulating layer defines a plurality of
first openings so as to expose the plurality of test pads
by the first opening;

wherein another portion of the TFT array substrate cor-

responding to the display area further comprises a
negative electrode layer;

the one portion of the TFT array substrate corresponding

to the non-display area further comprises a second
metal layer disposed on the organic insulating layer, the
second metal layer defines a plurality of second open-
ings communicated with the first openings so as to
expose the plurality of test pads;

wherein the first metal layer further comprises a signal

line spaced apart from the plurality of test pads, the
second metal layer is in touch with the signal line and
the negative electrode layer such that the signal line is
electrically connected to the negative electrode layer.

2. The TFT array substrate of claim 1, wherein the signal
line is a power line providing a voltage for the negative
electrode layer.

3. The TFT array substrate of claim 1, wherein the
plurality of test pads are aligned and evenly arranged.

4. The TFT array substrate of claim 1, further comprising
a COF bonding pad, the COF bonding pad and the plurality
of test pads are arranged in the non-display area and spaced
apart from each other.

5. The TFT array substrate of claim 4, wherein the COF
bonding pad and the plurality of test pads are arranged at two
opposite sides relative to the display area.

6. An OLED display panel, comprising a TFT array
substrate, the TFT array substrate comprising a display area,
a non-display area around the display area, a COF bonding
area and a test area; wherein

the COF bonding area and the test area are arranged in the

non-display area; and

the test area comprises a plurality of test pads spaced apart

from each other, and the test area comprises a barrier
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layer and a first inorganic insulating layer being in
direct contact with the barrier layer;

wherein the COF bonding area and the test area are
disposed at two opposite sides of the display area;

wherein the test area further comprises a second inorganic
insulating layer, a first metal layer and an organic
insulating layer, and the barrier layer, the first inorganic
insulating layer, the second inorganic insulating layer,
the first metal layer and the organic insulating layer
successively disposed on a substrate; wherein

the first metal layer comprises the plurality of test pads
located in the test area; and

the organic insulating layer comprises a plurality of first
openings so as to expose the plurality of test pads by the
first openings;

wherein the test area further comprises a second metal
layer arranged on the organic insulating layer;

the first metal layer further comprises a signal line spaced
apart from the test pads;

the signal line is connected to a negative electrode layer
through the second metal layer;

the second metal layer comprises a plurality of second
openings corresponding to the first openings, and the
test pads are exposed by the second openings and the
first openings.

7. The OLED display panel of claim 6, wherein the signal

line is a power line providing a voltage for the negative
electrode layer.

8. The OLED display panel of claim 6, wherein the test

pads are aligned and evenly arranged in the test area.

9. A TFT array substrate, defining a display area and a

non-display area, wherein

one portion of the TFT array substrate corresponding to
the non-display area comprises a substrate, a barrier
layer, a first inorganic insulating layer, a second inor-
ganic insulating layer and a first metal layer, and the
barrier layer, the first inorganic insulating layer, the
second inorganic insulating layer and the first metal
layer are successively disposed on the substrate, the
first metal layer comprises a plurality of test pads;

the plurality of test pads are connected to a test circuit
located on the TFT array substrate to form a test
module;

the portion of the TFT array substrate corresponding to
the non-display area further comprises an organic insu-
lating layer disposed on the second insulating layer and
surrounding the first metal layer;

the organic insulating layer defines a plurality of first
openings so as to expose the plurality of test pads by the
plurality of first openings;

the portion of the TFT array substrate corresponding to
the display area further comprises a negative electrode
layer;

the portion of the TFT array substrate corresponding to
the non-display area further comprises a second metal
layer disposed on the organic insulating layer, the
second metal layer defines a plurality of second open-
ings communicated with the first openings so as to
expose the plurality of test pads;

wherein the first metal layer further comprises a signal
line spaced apart from the plurality of test pads, the
second metal layer is in touch with the signal line and
the negative electrode layer such that the signal line is
electrically connected to the negative electrode layer.

* #* * #* #®



patsnap

T REBFOF) TFTRE S EAR MOLED & /RE R

DN (E)S US10707288 N (E)H 2020-07-07
RS US15/993963 B A 2018-05-31
[#RIREAA LI XUE

KB A LI, XUE

IPCH#%E HO1L27/32 HO1L51/52 HO1L27/12

CPCH%E HO1L27/124 HO1L27/3276 HO1L51/5221 HO1L27/3262 G09G3/006 G09G2300/0426
£ £ 201810199773.5 2018-03-12 CN

H At /AFF SRR US20190280074A1

HAERESE Espacenet

FEOF) TFT aay sbste

ANFFRHT —HTFTSIEMAOLEDE REM. TFTHFIERAES J
RXE,EERKEEBNIES RXE, COFESXEMNi#XH, COF —
BEAREMNEXEAEEIFEERKEF, NidXEaEZ NN

R, REFANFTMAREHFEETFTEINER L, Eit E0tEE, (s A B3

T AEIHTNRER MTFTRE DI EAR 2 IR E R . BRIk, BT LA 6 7E YT MR
EREEZCEARKINESERBYNRE, M LR TFTREESIERK
MR e, M F RGeS R BE AT AULLERN BN AREESERR
YIH9 R R,



https://share-analytics.zhihuiya.com/view/83de0aee-e049-41d4-86bb-1e6acd61f85f
https://worldwide.espacenet.com/patent/search/family/067842128/publication/US10707288B2?q=US10707288B2

