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(57) ABSTRACT

The present invention provides an active matrix organic light-
emitting diode display substrate and a display device. The
active matrix organic light-emitting diode display substrate
comprises a substrate and a plurality of pixel structures
arranged in a matrix on the substrate, and further comprises a
power signal structure for providing a power signal to each
pixel structure, wherein the power signal structure comprises
one layer of power signal electrode having a planar structure.
By designing the power signal structure to include a power
signal electrode having a planar structure, resistance of the
power signal structure is reduced, and accordingly voltage
drop of VDD decreases, thus the difference in driving voltage
among organic light-emitting diodes is relatively small, and
uniformity of display brightness of a display panel is ensured.
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ACTIVE MATRIX ORGANIC
LIGHT-EMITTING DIODE DISPLAY
SUBSTRATE AND DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of display
technology, and particularly to an active matrix organic light-
emitting diode display substrate and a display device com-
prising the active matrix organic light-emitting diode display
substrate.

BACKGROUND OF THE INVENTION

[0002] Driving methods for organic light-emitting displays
(OLEDs) may be categorized into two types, i.e., Passive
Matrix (PM) and Active Matrix (AM). Compared with PM
driving methods, AM driving methods have advantages of a
large amount of display information, low power consump-
tion, long lifespan, high image contrast ratio and the like. As
shown in FIG. 1, an equivalent circuit of a pixel unit of an
active matrix organic light-emitting display (AMOLED) in
the prior art comprises: a switching tube M1, a driving tube
M2, a storage capacitor C1 and an organic light-emitting
diode D1. The switching tube M1 is turned on when its gate is
enabled by a scanning signal Vscan(n), and a data signal
Vdata is introduced. The driving tube M2 generally works in
saturation region, and its gate-source voltage Vgs (i.e., the
data signal Vdata) determines a current flowing therethrough,
and thus a stable current is provided for the organic light-
emitting diode D1. Here, VDD, as a supply voltage, provides
energy required by the organic light-emitting diode D1 to
emit light, that is to say, VDD affects luminous intensity of the
organic light-emitting diode D1. The storage capacitor C1 is
used to keep the gate voltage of the driving tube M2 stable
during a period of one frame.

[0003] Of course, other threshold compensation circuit
may be additionally provided to compensate threshold drift of
the driving transistor M2, so that the current flowing through
the driving tube M2 is not affected by the threshold voltage
drift thereof.

[0004] FIG. 3 is a schematic diagram of a cross-sectional
structure of a pixel of an AMOLED display panel, which
comprises a substrate 1, a buffer layer 4 provided on the
substrate 1, an active layer 6 provided on the buffer layer 4, a
second insulation layer 5 provided on the active layer 6, a
layer including a gate 9 and a signal wiring area 15 and
provided on the second insulation layer 5, a third insulation
layer 7 provided on the layer including the gate 9 and the
signal wiring area 15, and a source 8, a drain 10 and a power
signal connection line 22 provided on the third insulation
layer 7. The power signal connection line 22 shown in the
figure may be connected to the thin film transistor as required,
the source 8 and the drain 10 of the thin film transistor are
connected to the active layer 6 through via holes, 11 denotes
a planarization layer, 12 denotes an anode of an organic
light-emitting diode, which is connected to the drain 10
through a via hole, 14 denotes an organic light-emitting layer,
and 13 denotes a pixel define layer.

[0005] As shownin FIG. 2, according to the current design,
all pixels (“o” in FIG. 2 denotes omitted pixels 17) are con-
nected together through VDD wires 16 in the periphery of and
inside a display area 18. However, with an increase in reso-
lution, every pixel 17 becomes smaller, and as a result, a

relative large voltage drop may occur when the VDD wires 16
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become very thin and long, which leads to different VDD
voltages in different pixel units, and accordingly leads to
difference in driving voltage among the organic light-emit-
ting diodes D1, thus resulting in non-uniform display bright-
ness of the panel in severe cases.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide an
active matrix organic light-emitting diode display substrate
which can achieve lower VDD voltage drop and more uni-
form display brightness of a panel, so as to solve the problem
that the VDD wires in the prior art cause a relatively large
voltage drop, and accordingly lead to difference in driving
voltage among the OLED devices and non-uniform display
brightness of the panel.

[0007] A technical solution used to solve the technical
problem to be solved by the present invention is an active
matrix organic light-emitting diode display substrate, which
comprises a substrate and a plurality of pixel structures
arranged in a matrix on the substrate, and further comprises a
power signal structure for providing a power signal to each
pixel structure, wherein the power signal structure comprises
one layer of power signal electrode having a planar structure.
[0008] Since the power signal structure comprises a power
signal electrode having a planar structure, resistance of the
power signal structure is reduced, and accordingly voltage
drop of VDD decreases, thus the difference in driving voltage
among organic light-emitting diodes is relatively small, and
uniformity of display brightness of a display panel is ensured.
[0009] Preferably, the power signal structure further com-
prises a power signal connection line, which is connected to
the power signal electrode in parallel. The parallel connection
between the power signal connection line and the power
signal electrode further lowers the voltage drop of the supply
voltage VDD.

[0010] Preferably, each of the plurality of pixel structures
comprises a thin film transistor for driving an organic light-
emitting diode, the power signal connection line and a gate of
the thin film transistor are provided in the same layer, and the
power signal electrode is provided on a surface of the sub-
strate. By providing the power signal connection line and the
gate of the thin film transistor in the same layer, manufactur-
ing process thereof can be simplified, and the power signal
connection line and the gate of the thin film transistor can be
manufactured at one time. By providing the power signal
electrode on the surface of the substrate, area of the power
signal electrode can be increased as much as possible, so as to
avoid too many openings.

[0011] Preferably, each of the plurality of pixel structures
includes a thin film transistor for driving an organic light-
emitting diode, the power signal connection line and a source
and drain of the thin film transistor are provided in the same
layer, and the power signal electrode is provided on a surface
of the substrate. By providing the power signal connection
line and the source and drain of the thin film transistor in the
same layer, manufacturing process thereof can be simplified,
and the power signal connection line and the source and drain
of the thin film transistor can be manufactured at one time. By
providing the power signal electrode on the surface of the
substrate, area of the power signal electrode can be increased
as much as possible, so as to avoid too many openings.
[0012] Preferably, projections of the power signal electrode
and an active layer of the thin film transistor on the substrate
are not overlapped with each other. In this way, the supply
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voltage signal is prevented from generating induced charges
on the active layer and influencing control of the thin film
transistor.

[0013] Preferably, the active matrix organic light-emitting
diode display substrate further comprises a signal wiring area,
and projections of the power signal electrode and the signal
wiring area on the substrate are not overlapped with each
other. In this way, bad influence on the signal wiring area
caused by the supply voltage signal is avoided.

[0014] Preferably, the power signal connection line is con-
nected to the power signal electrode through a via hole.
[0015] Preferably, an anode of the organic light-emitting
diode is connected to the drain of the thin film transistor.
[0016] Another object of the present invention is to pro-
vides a display device comprising any one of the above active
matrix organic light-emitting diode display substrates.
[0017] According to the active matrix organic light-emit-
ting diode display substrate and the display device compris-
ing the active matrix organic light-emitting diode display
substrate of the present invention, since the power signal
structure comprises a power signal electrode having a planar
structure, resistance of the power signal structure is reduced,
and accordingly voltage drop of VDD decreases, thus the
difference in driving voltage among organic light-emitting
diodes is relatively small, and uniformity of display bright-
ness of a display panel is ensured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG.11isaschematic diagram illustrating an equiva-
lent circuit of a pixel unit of an active matrix organic light-
emitting diode display substrate in the prior art.

[0019] FIG. 2 is a schematic diagram illustrating VDD
wires of an active matrix organic light-emitting diode display
substrate in the prior art.

[0020] FIG.3isa sectional diagram schematically illustrat-
ing one pixel of an active matrix organic light-emitting diode
display substrate in the prior art.

[0021] FIG.4isa sectional diagram schematically illustrat-
ing one pixel of an active matrix organic light-emitting diode
display substrate, in which a power signal connection line and
a source/drain are provided in the same layer and projections
of a power signal electrode and an active layer of a thin film
transistor on a substrate are not overlapped with each other,
according to Embodiment 1 of the present invention.

[0022] FIG.5is asectional diagram schematically illustrat-
ing one pixel of another active matrix organic light-emitting
diode display substrate, in which a power signal connection
line and a gate are provided in the same layer and projections
of a power signal electrode and a signal wiring area on a
substrate are not overlapped with each other, according to
Embodiment 1 of the present invention.

[0023] FIG. 6 is a top view schematically illustrating an
active matrix organic light-emitting diode display substrate
according to Embodiment 1 of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] To enable those skilled in the art to better understand
the technical solutions of the present invention, the present
invention will be further described below in detail in conjunc-
tion with the accompanying drawings and the specific imple-
mentations.
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Embodiment 1

[0025] Asshownin FIGS. 4 and 5, the present embodiment
provides an active matrix organic light-emitting diode display
substrate, which comprises a substrate 1 and a plurality of
pixel structures arranged in a matrix on the substrate 1, and
further comprises a power signal structure for providing a
power signal for each pixel structure, wherein the power
signal structure comprises one layer of power signal electrode
21 having a planar structure. Here, the “planar structure”
means that the power signal electrode 21 is a separate layer in
each pixel structure. It should be understood that when a thin
film transistor into which a power signal is required to be
input and the planar power signal electrode 21 are provided in
different layers, a via hole may be provided above the power
signal electrode 21 according to specific situations and the
thin film transistor into which power signal is required to be
input and the power signal electrode 21 are connected through
the via hole.

[0026] Since the power signal structure comprises one
layer of power signal electrode 21 having a planar structure,
compared to the linear structure (e.g., wires 16 in the periph-
ery of pixels in FIG. 2 and power signal connection line 22 in
apixel in FIG. 3) in the priorart, resistance of the power signal
structure is reduced, accordingly voltage drop of VDD
decreases, thus the difference in driving voltage among
organic light-emitting diodes is relatively small, and unifor-
mity of display brightness of a display panel is ensured.
[0027] Preferably, the power signal structure further com-
prises a power signal connection line 22, which is connected
to the power signal electrode 21 in parallel. The parallel
connection between the power signal connection line 22 and
the power signal electrode 21 further lowers the voltage drop
of the supply voltage.

[0028] Preferably, the power signal electrode 21 is con-
nected to the power signal connection line 22 through a via
hole, and transfers power signal to other functional layers of
the pixel structure, for example, to a source 8.

[0029] Itshould be understood that top-gate type TFTs are
taken as examples in FIGS. 4 and 5, but the present embodi-
ment may also adopt bottom-gate type TFTs.

[0030] In addition, the active matrix organic light-emitting
diode display substrate in the present embodiment may be of
top emission type or bottom emission type. However, since
the power signal electrode 21 is generally made of' metal, and
may thus influence light transmittance, the active matrix
organic light-emitting diode display substrate in the present
embodiment is preferably of top emission type. Particularly,
if the power signal electrode 21 is made of a reflective metal,
a separate reflective layer can be omitted.

[0031] AsshowninFIGS. 410 6, the power signal electrode
21 is provided on the substrate 1, a first insulation layer 3 is
provided between the power signal electrode 21 and a buffer
layer 4, and it should be understood that the power signal
electrode 21 may be provided at other position of the active
matrix organic light-emitting diode display substrate. In the
present embodiment, the power signal electrode 21 is directly
provided on a surface of the substrate 1, thus it is convenient
to manufacture, and compared to a case in which the power
signal electrode 21 is formed in a middle position of the active
matrix organic light-emitting diode display substrate, fewer
openings are required when the power signal electrode 21 is
directly provided on the surface of the substrate 1. In this case,
arelatively large conductive area can be easily formed, which
facilitates further reducing resistance.
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[0032] Preferably, the power signal connection line 22 of
the power signal structure may be provided at any position of
the active matrix organic light-emitting diode display sub-
strate as required. It should be understood that, in order to
economize on procedure and shorten process in manufactur-
ing, the power signal connection line 22 may be provided in
the same layer as other metal layer of the active matrix
organic light-emitting diode display substrate. Preferably, as
shown in FIG. 5, the power signal connection line 22 is
provided in the same layer as a gate.

[0033] Each pixel structure comprises a source 8 and a
drain 10, and preferably, the power signal connection line 22
is connected with the source 8. It should be understood that
since active matrix organic light-emitting diode display sub-
strates have different types of structures, and may also have
different internal wiring, the power signal connection line 22
may be connected to other line or structure as required.

[0034] As shown in FIG. 4, preferably, the power signal
connection line 22 is provided in the same layer as the source/
drain, and is connected to the source 8. The power signal
electrode 21 is provided on the surface of the substrate 1 and
is connected to the power signal connection line 22 through a
via hole.

[0035] Since the power signal electrode 21 has a planar
structure, that is, the power signal electrode 21 may cover the
whole substrate 1. As shown in FIG. 6, the power signal
electrode 21 is laid all over the area below the display area 18
(only edge portions of the power signal electrode 21 can be
seen due to the blocking of the display area 18), and therefore,
no wires (for example, wires 16 in FIG. 2) need to be provided
among the pixels 17.

[0036] Since the power signal electrode 21 has a large con-
ductive area, and accordingly has a relatively small resis-
tance, the resistance of the power signal structure can be
further reduced, which facilitates decreasing voltage drop of
VDD.

[0037] Preferably, when the first insulation layer 3 is rela-
tively thin, in order to prevent a supply voltage signal from
influencing control of the thin film transistor, for example,
from generating induced charges on an active layer 6 and thus
influencing the control of the thin film transistor by the gate 9,
itis required that projections of the power signal electrode 21
and the active layer of the thin film transistor on the substrate
are not overlapped with each other.

[0038] Preferably, the active matrix organic light-emitting
diode display substrate further comprises an anode 21 of an
organic light-emitting diode connected to the drain 10 of the
thin film transistor and a signal wiring area 15 provided in the
same layer as the gate of the thin film transistor. It should be
understood that, according to different applications of the
active matrix organic light-emitting diode display substrate,
an actual signal applied to the signal wiring area 15 in each
pixel structure may be a gate line signal, a data line signal, or
the like.

[0039] Preferably, in order to avoid influence on signals in
the signal wiring area 15, projections of the power signal
electrode 21 and the signal wiring area 15 on the substrate are
not overlapped with each other.

[0040] Itcanbeunderstood that, manufacturing methods of
the functional layers of the above active matrix organic light-
emitting diode display substrate belong to prior art, and are
not elaborated one by one herein.
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Embodiment 2

[0041] The present embodiment provides a display device,
which comprises any one of the active matrix organic light-
emitting diode display substrates described above.

[0042] It can be understood that, the above implementa-
tions are merely exemplary implementations for explaining
the principle of the present invention, but the present inven-
tion 1s not limited thereto. For those skilled in the art, various
variations and improvements may be made without departing
from the spirit and essence of the present invention, and these
variations and improvements are also deemed as the protec-
tion scope of the present invention.

1-20. (canceled)

21. An active matrix organic light-emitting diode display
substrate, comprising a substrate and a plurality of pixel
structures arranged in a matrix on the substrate, wherein the
active matrix organic light-emitting diode display substrate
further comprises a power signal structure for providing a
power signal for each of the plurality of pixel structures, and
the power signal structure comprises one layer of power sig-
nal electrode having a planar structure.

22. The active matrix organic light-emitting diode display
substrate according to claim 21,

wherein the power signal electrode is provided on a surface

of the substrate.

23. The active matrix organic light-emitting diode display
substrate according to claim 21,

wherein the power signal structure further comprises a

power signal connection line, which is connected to the
power signal electrode in parallel.

24. The active matrix organic light-emitting diode display
substrate according to claim 23, wherein each of the plurality
of pixel structures comprises a thin film transistor for driving
an organic light-emitting diode, and the power signal connec-
tion line and a gate of the thin film transistor are provided in
the same layer, or the power signal connection line and a
source and drain of the thin film transistor are provided in the
same layer.

25. The active matrix organic light-emitting diode display
substrate according to claim 24, wherein projections of the
power signal electrode and an active layer of the thin film
transistor on the substrate are not overlapped with each other.

26. The active matrix organic light-emitting diode display
substrate according to claim 24, further comprising a signal
wiring area, wherein projections of the power signal electrode
and the signal wiring area on the substrate are not overlapped
with each other.

27. The active matrix organic light-emitting diode display
substrate according to claim 24, wherein the power signal
connection line is connected to the power signal electrode
through a via hole.

28. The active matrix organic light-emitting diode display
substrate according to claim 24, wherein an anode of the
organic light-emitting diode is connected to the drain of the
thin film transistor.

29. The active matrix organic light-emitting diode display
substrate according to claim 22,

wherein the power signal structure further comprises a

power signal connection line, which is connected to the
power signal electrode in parallel.

30. The active matrix organic light-emitting diode display
substrate according to claim 29, wherein each of the plurality
of pixel structures comprises a thin film transistor for driving
an organic light-emitting diode, and the power signal connec-
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tion line and a gate of the thin film transistor are provided in
the same layer, or the power signal connection line and a
source and drain of the thin film transistor are provided in the
same layer.

31. The active matrix organic light-emitting diode display
substrate according to claim 30, wherein projections of the
power signal electrode and an active layer of the thin film
transistor on the substrate are not overlapped with each other.

32. The active matrix organic light-emitting diode display
substrate according to claim 30, further comprising a signal
wiring area, wherein projections of the power signal electrode
and the signal wiring area on the substrate are not overlapped
with each other.

33. The active matrix organic light-emitting diode display
substrate according to claim 30, wherein the power signal
connection line is connected to the power signal electrode
through a via hole.

34. The active matrix organic light-emitting diode display
substrate according to claim 30, wherein an anode of the
organic light-emitting diode is connected to the drain of the
thin film transistor.

35. A display device, comprising an active matrix organic
light-emitting diode display substrate, which comprises a
substrate and a plurality of pixel structures arranged in a
matrix on the substrate, wherein the active matrix organic
light-emitting diode display substrate further comprises a
power signal structure for providing a power signal for each
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of the plurality of pixel structures, and the power signal struc-
ture comprises one layer of power signal electrode having a
planar structure.

36. The display device according to claim 35, wherein the
power signal electrode is provided on a surface of the sub-
strate.

37. The display device according to claim 36, wherein the
power signal structure further comprises a power signal con-
nection line, which is connected to the power signal electrode
in parallel.

38. The display device according to claim 37, wherein each
of the plurality of pixel structures comprises a thin film tran-
sistor for driving an organic light-emitting diode, and the
power signal connection line and a gate of the thin film
transistor are provided in the same layer, or the power signal
connection line and a source and drain of the thin film tran-
sistor are provided in the same layer.

39. The display device according to claim 38, wherein
projections of the power signal electrode and an active layer
of the thin film transistor on the substrate are not overlapped
with each other.

40. The display device according to claim 38, further com-
prising a signal wiring area, wherein projections of the power
signal electrode and the signal wiring area on the substrate are
not overlapped with each other.
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