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ACTIVE-MATRIX ORGANIC
LIGHT-EMITTING DIODE (AMOLED)
DISPLAY MODULE

FIELD OF INVENTION

[0001] The instant disclosure generally relates to the
active-matrix organic light-emitting diode (AMOLED) dis-
play technology and, more particularly, to an AMOLED
display module with a uniform cathode voltage.

BACKGROUND OF INVENTION

[0002] Compared with the liquid crystal display (LCD)
technology, the AMOLED display technology has advan-
tages of self-luminescence, wide viewing angle, high lumi-
nance, high luminous efficiency, small thickness, high pic-
ture contrast, fast response, etc. The AMOLED display
technology has been widely used in various electronic
display devices to enhance the product performance and the
consumer experience.

[0003] In the structure of a conventional AMOLED dis-
play panel 600 as shown in FIG. 1 and FIG. 2, a first metal
conductive layer 610 and a common ground (VSS) portion
602 are formed on an interlayer dielectric (ILD) layer 608.
An insulating planarization (PLN) layer 612 is formed on
the first metal conductive layer 610 and the common ground
portion 602. An anode 604 is disposed in a through hole in
the planarization layer 612, and a metal connection portion
616 connecting the common ground portion 602 is formed
on the planarization layer 612. A pixel defining layer (PDL)
614 is formed on the anode 604, and the pixel defining layer
614 covers a portion of the metal connection portion 616. An
OLED element 618 is disposed in a pre-determined position
in the pixel defining layer 614. A second metal conductive
layer 620 corresponding to the OLED element 618 is formed
on the pixel defining layer 614. A full-surface cathode 606
is formed on the second metal conductive layer 620 and
extends to a position where the metal connection portion 616
is electrically connected thereto so that the cathode 606 can
be electrically connected to the common ground portion 602
through the metal connection portion 616.

[0004] The electrodes at both ends of each OLED element
618 are applied with a voltage at the anode 604 of a lower
array structure and a common ground voltage (VSS) at the
cathode 606 to form a voltage difference so that a current
flows from the anode 604 of the array structure through the
OLED element 618 to the cathode 606 to excite the OLED
element 618 to illuminate. The cathode 606 in the AMOLED
display panel 600 in FIG. 1 is a full-surface magnesium-
aluminum alloy film, in which the VSS voltage signal at the
cathode 606 is drawn from the metal connection portion 616
at the edge of the array structure. Therefore, the VSS voltage
signal at the cathode 606 has a poor voltage uniformity at the
central portion and the edge portion of the AMOLED
display panel 600, thereby affecting the uniformity of dis-
play performance of the AMOLED display device.

[0005] Therefore, there is a need to provide a novel
AMOLED display technology to improve the uniformity of
the cathode voltage signal as well as the uniformity of
display performance, and to overcome the defects of the
prior art.

SUMMARY OF INVENTION

[0006] It is one object of the present invention to provide
a method and a device for luminance adjustment for a
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display panel, which is capable of increasing the aperture
ratio while improving the luminance uniformity of the
display panel.

[0007] In order to solve the problems in the prior art, one
object of the instant disclosure is to provide a cathode of an
AMOLED display module uniformly arranged in a display
area of an entire panel using a second conductive layer.
Consequently, a common ground voltage signal (VSS) can
be uniformly introduced onto the cathode so that each
OLED element can receive a consistent common ground
voltage signal (VSS) through the cathode. As a result, the
voltage difference between the operating voltage (VDD) and
the common ground voltage signal (VSS) across each OLED
element is consistent, and the luminance of each OLED
element can be kept uniform.

[0008] To achieve the foregoing object, the instant disclo-
sure provides an AMOLED display module, which includes
an interlayer dielectric (ILD) layer, a first conductive layer
formed on the interlayer dielectric (ILD) layer; a first
planarization layer formed on the first conductive layer and
the interlayer dielectric (ILD) layer, in the first planarization
layer being formed an opening for circuit connection in a
position corresponding to the first conductive layer; a second
conductive layer formed on the first planarization layer; a
second planarization layer formed on the first planarization
layer and the second conductive layer, in the second pla-
narization layer being formed an opening for circuit con-
nection in a position corresponding to the first conductive
layer and an opening for circuit connection in a position
corresponding to the second conductive layer; an anode
formed in a position on the second planarization layer
corresponding to the opening corresponding to the first
conductive layer, the anode and the first conductive layer
being electrically connected; a circuit connection portion
formed in a position on the second planarization layer
corresponding to the opening corresponding to the second
conductive layer, the circuit connection portion and the
second conductive layer being electrically connected; a pixel
defining layer formed on the anode, the circuit connection
portion, and the second planarization layer, in the pixel
defining layer being formed an opening for circuit connec-
tion in a position corresponding to the anode and an opening
for circuit connection in a position corresponding to the
circuit connection portion; an organic light-emitting diode
(OLED) element disposed in a position in the pixel defining
layer corresponding to the opening corresponding to the
anode, a positive end of the OLED element and the anode
being electrically connected; a third conductive layer formed
in a position on the pixel defining layer corresponding to the
OLED element, the third conductive layer and a negative
end of the OLED element being electrically connected; and
a cathode formed on the pixel defining layer and the third
conductive layer, the cathode extending to a position corre-
sponding to the opening in the pixel defining layer corre-
sponding to the circuit connection portion, the cathode
electrically connecting the circuit connection portion and the
third conductive layer.

[0009] In one embodiment of the instant disclosure, the
cathode is disposed in a full-surface configuration or corre-
spondingly disposed only in a location where the OLED
element is connected thereto.

[0010] In one embodiment of the instant disclosure, the
anode and the circuit connection portion are made in the
same process.
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[0011] In one embodiment of the instant disclosure, the
first conductive layer, the second conductive layer and the
third conductive layer are made of metal.

[0012] In one embodiment of the instant disclosure, the
anode is made of transparent colorless indium-tin oxide
ITO).

[0013] In one embodiment of the instant disclosure, the
interlayer dielectric (ILD) layer is made of polyimide (PI).
[0014] Compared with the prior art, in one embodiment of
the instant disclosure, the cathode of an AMOLED display
module is uniformly arranged in a display area of an entire
panel using a second conductive layer. Consequently, a
common ground voltage signal (VSS) can be uniformly
introduced onto the cathode so that each OLED element can
receive a consistent common ground voltage signal (VSS)
through the cathode. As a result, the voltage difference
between the operating voltage (VDD) and the common
ground voltage signal (VSS) across each OLED element is
consistent, the luminance of each OLED element can be kept
uniform, and the luminance uniformity in the display area of
the panel can be improved, so as to enhance the picture
quality of the AMOLED display module as well as the
consumer experience.

DESCRIPTION OF DRAWINGS

[0015] In order to more clearly illustrate the embodiments
or the technical solutions in the prior art, the drawings used
in the embodiments or the prior art description will be briefly
described below. Obviously, the drawings in the following
description are only some implementations of the instant
disclosure. For example, other drawings may be obtained,
without creative efforts, by those of ordinary skill in the art
in light of the inventive work.

[0016] FIG. 1 is a schematic view showing a cathode
arrangement structure of a conventional active-matrix
organic light-emitting diode (AMOLED) display module;
[0017] FIG. 2 is a cross-sectional view of a conventional
active-matrix organic light-emitting diode (AMOLED) dis-
play module;

[0018] FIG. 3 is a schematic view showing a cathode
arrangement structure of an active-matrix organic light-
emitting diode (AMOLED) display module according to one
embodiment of the instant disclosure; and

[0019] FIG. 4 is a cross-sectional view of an active-matrix
organic light-emitting diode (AMOLED) display module
according to one embodiment of the instant disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0020] The reference to “embodiment(s)” in the detailed
description indicates that a particular feature, structure or
characteristic described in connection with the embodiment
(s) may be included in at least one embodiment of the instant
disclosure. The same terms appearing in different paragraphs
in the specification are not necessarily limited to the same
implementation, but should be understood as independent or
alternative implementations to other embodiments. In view
of the technical solutions disclosed in the embodiments of
the instant disclosure, those skilled in the art should under-
stand that the embodiments described in the instant disclo-
sure may have other combinations or modifications in accor-
dance with the embodiments of the instant disclosure.
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[0021] The following descriptions of the various embodi-
ments with reference to the accompanying drawings exem-
plity particular embodiments of the instant disclosure. The
directional terms mentioned in the instant disclosure, such as
“upper”, “lower”, “front”, “rear”, “left”, “right”, “inner”,
“outer”, “side”, “vertical”, “horizontal”, etc., only illustrate
the directions in the accompanying drawings. Therefore, the
directional terms are used for the purpose of illustration and
understanding of the instant disclosure, instead of limiting
the instant disclosure.

[0022] FIG. 3 is a schematic view showing a cathode
arrangement structure of an active-matrix organic light-
emitting diode (AMOLED) display module according to one
embodiment of the instant disclosure. As shown in FIG. 3,
the AMOLED display module includes a panel 10. A cath-
ode 12 on the panel 10 is connected to a common ground
voltage signal (VSS) through a second conductive layer 14.
Since the second conductive layer 14 is uniformly arranged
in a display area of the entire panel 10, the common ground
voltage signal (VSS) on the cathode 12 is uniformly dis-
tributed throughout the panel 10.

[0023] FIG. 4 is a cross-sectional view of an active-matrix
organic light-emitting diode (AMOLED) display module
according to one embodiment of the instant disclosure. As
shown in FIG. 4, in the structure of the AMOLED display
module, a first conductive layer 18 is formed on an interlayer
dielectric (ILD) layer 16. A first planarization (PLN) layer
20 is formed on the first conductive layer 18 and the
interlayer dielectric (ILD) layer 16. In the first planarization
layer 20 is formed an opening for circuit connection in a
position corresponding to the first conductive layer 18. A
second conductive layer 14 is formed on the first planariza-
tion layer 20. A second planarization layer 22 is formed on
the first planarization layer 20 and the second conductive
layer 14. In the second planarization layer 22 are formed an
opening for circuit connection in a position corresponding to
the first conductive layer 18 and an opening for circuit
connection in a position corresponding to the second con-
ductive layer 14. An anode 24 is formed in a position on the
second planarization layer 22 corresponding to the opening
corresponding to the first conductive layer 18. A circuit
connection portion 32 is formed in a position on the second
planarization layer 22 corresponding to the opening corre-
sponding to the second conductive layer 14. A pixel defining
layer (PDL) 26 is formed on the anode 24, the circuit
connection portion 32, and the second planarization layer
22. In the pixel defining layer 26 are formed an opening for
circuit connection in a position corresponding to the anode
24 and an opening for circuit connection in a position
corresponding to the circuit connection portion 32. An
organic light-emitting diode (OLED) element 28 is disposed
in a position in the pixel defining layer 26 corresponding to
the opening corresponding to the anode 24. A third conduc-
tive layer 30 is formed in a position on the pixel defining
layer 26 corresponding to the OLED element 28. A cathode
12 is formed on the pixel defining layer 26 and the third
conductive layer 30. The cathode 12 extends to a position
corresponding to the opening in the pixel defining layer 26
corresponding to the circuit connection portion 32 such that
the cathode 12 and the circuit connection portion 32 are
electrically connected.

[0024] In one embodiment of the instant disclosure, the
anode 24 and the circuit connection portion 32 are made in
the same process. Optionally, the first conductive layer 18,
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the second conductive layer 14, and the third conductive
layer 30 are made of metal. Optionally, the anode 24 is made
of transparent colorless indium tin oxide (ITO). Optionally,
the interlayer dielectric (ILD) layer 16 may be made of
polyimide (PI).

[0025] In one embodiment of the instant disclosure, in the
structure of the AMOLED display module, the positive end
of'the OLED element 28 is electrically connected to the first
conductive layer 18 through the anode 24 to provide the
OLED element 28 with an operating voltage (VDD). The
negative end of the OLED element 28 is electrically con-
nected to the cathode 12 through the third conductive layer
30. The cathode 12 is electrically connected to a common
ground voltage signal (VSS) through the second conductive
layer 14 and the circuit connection portion 32 so that the
OLED element 28 can emit light when it is turned on.

[0026] In one embodiment of the instant disclosure, the
cathode 12 on the panel 10 is disposed in a full-surface
configuration or correspondingly disposed only in a location
where the OLED element 28 is connected thereto. Since the
second conductive layer 14 is uniformly arranged in a
display area of the entire panel 10, the common ground
voltage signal (VSS) is uniformly introduced onto the cath-
ode 12 so that each OLED element 28 can receive a
consistent common ground voltage signal (VSS) through the
cathode 12. As a result, the voltage difference between the
operating voltage (VDD) and the common ground voltage
signal (VSS) across each OLED element 28 is consistent, the
luminance of each OLED element 28 can be kept uniform,
and the luminance uniformity in the display area of the panel
10 can be improved, so as to enhance the picture quality of
the AMOLED display module.

[0027] In one embodiment of the instant disclosure, the
cathode of an AMOLED display module is uniformly
arranged in a display area of an entire panel using a second
conductive layer. Consequently, a common ground voltage
signal (VSS) can be uniformly introduced onto the cathode
so that each OLED element can receive a consistent com-
mon ground voltage signal (VSS) through the cathode. As a
result, the voltage difference between the operating voltage
(VDD) and the common ground voltage signal (VSS) across
each OLED element is consistent, the luminance of each
OLED element can be kept uniform, and the luminance
uniformity in the display area of the panel can be improved,
s0 as to enhance the picture quality of the AMOLED display
module as well as the consumer experience.

[0028] In summary, although the instant disclosure has
been disclosed in the above preferred embodiments, the
preferred embodiments are not intended to limit the instant
disclosure. Various modifications may be made by those
with ordinary skill in the art without departing from the spirit
and scope of the instant disclosure. Changes and modifica-
tions are intended to be included within the scope of the
instant disclosure as defined by the appended claims.

What is claimed is:
1. An active-matrix organic light-emitting diode (AMO-
LED) display module, comprising:

an interlayer dielectric (ILD) layer;

a first conductive layer formed on the interlayer dielectric
(ILD) layer;

a first planarization layer formed on the first conductive
layer and the interlayer dielectric (ILD) layer, wherein
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in the first planarization layer is formed an opening for
circuit connection in a position corresponding to the
first conductive layer;

a second conductive layer formed on the first planariza-
tion layer;

a second planarization layer formed on the first planar-
ization layer and the second conductive layer, wherein
in the second planarization layer are formed an opening
for circuit connection in a position corresponding to the
first conductive layer and an opening for circuit con-
nection in a position corresponding to the second
conductive layer,

an anode formed in a position on the second planarization
layer corresponding to the opening corresponding to
the first conductive layer, the anode and the first con-
ductive layer being electrically connected;

a circuit connection portion formed in a position on the
second planarization layer corresponding to the open-
ing corresponding to the second conductive layer, the
circuit connection portion and the second conductive
layer being electrically connected;

a pixel defining layer formed on the anode, the circuit
connection portion, and the second planarization layer,
wherein in the pixel defining layer are formed an
opening for circuit connection in a position correspond-
ing to the anode and an opening for circuit connection
in a position corresponding to the circuit connection
portion;

an organic light-emitting diode (OLED) element disposed
in a position in the pixel defining layer corresponding
to the opening corresponding to the anode, a positive
end of the OLED element and the anode being electri-
cally connected;

a third conductive layer formed in a position on the pixel
defining layer corresponding to the OLED element, the
third conductive layer and a negative end of the OLED
element being electrically connected; and

a cathode formed on the pixel defining layer and the third
conductive layer, the cathode extending to a position
corresponding to the opening in the pixel defining layer
corresponding to the circuit connection portion,
wherein the cathode electrically connects the circuit
connection portion and the third conductive layer.

2. The AMOLED display module of claim 1, wherein the
second conductive layer being is electrically connected to a
common ground voltage signal (VSS).

3. The AMOLED display module of claim 1, wherein the
first conductive layer being is electrically connected to an
operating voltage (VDD).

4. The AMOLED display module of claim 1, wherein
there are multiple ones of the second conductive layer, and
the second conductive layers are uniformly arranged in the
AMOLED display module.

5. The AMOLED display module of claim 1, wherein the
cathode is disposed in a full-surface configuration in the
AMOLED display module.

6. The AMOLED display module of claim 1, wherein the
cathode is correspondingly disposed only in a location
where the OLED element is connected thereto.

7. The AMOLED display module of claim 1, wherein the
first conductive layer, the second conductive layer and the
third conductive layer are made of metal.
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8. The AMOLED display module of claim 1, wherein the
anode is made of transparent colorless indium-tin oxide
ITO).

9. The AMOLED display module of claim 1, wherein the
anode and the circuit connection portion are made in the
same process.

10. The AMOLED display module of claim 1, wherein the
interlayer dielectric (ILD) layer is made of polyimide (PI).
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