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(54) OLED DISPLAY PANEL AND MANUFACTURING METHOD FOR SAME

(57) Provided are an OLED (Organic Light-Emitting
Diode) display panel and a manufacturing method there-
of. The OLED display panel comprises a plurality of scan
lines (Sn), data lines (D1 and D2), and power lines (VDD),
wherein the scan lines (Sn) and the data lines (D1 and
D2) define a plurality of pixel groups arranged in a matrix;
wherein each pixel group has two sub-pixels, two
sub-pixels in a same pixel group connected to a same
power line (VDD) and arranged in mirror symmetry with
respect to the power line (VDD), and wherein the data
lines (D1 and D2) connected to the two sub-pixels in the
same pixel group are located on different structural lay-
ers. On one hand, the probability of occurrence of a short
circuit between the data lines (D1 and D2) is effectively
reduced, and crosstalk between the data lines (D1 and
D2) is significantly eliminated. On the other hand, the
pixel area can be reduced based on existing apparatuses
and process conditions, improving the PPI of the OLED
display panel, and enhancing the resolution of the OLED
display panel.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the technical
field of displays, and in particular, to an organic light-
emitting diode (OLED) display panel and a manufacturing
method thereof.

BACKGROUND

[0002] The development of the information society re-
sults in people’s increasing demand for display appara-
tuses. To meet this demand, various flat panel display
devices, such as thin film transistor-liquid crystal displays
(TFT-LCDs), plasma display panels (PDPs), and OLED
displays, all have been developing rapidly. Among these
flat panel display devices, the OLED displays are grad-
ually occupying the leading position in flat panel displays
due to such advantages as active light emission, high
contrast, fast response speed, and light weight. Current-
ly, the OLED displays have been widely applied in various
high-performance display fields such as mobile phones,
televisions, computers, and intelligent watches.
[0003] FIG. 1 is a pixel circuit diagram of a conventional
OLED display panel. As shown in FIG. 1, in an existing
OLED display panel, a basic pixel circuit comprises a
switch transistor T1, a drive transistor T2, and a storage
capacitor Cs. A gate of the switch transistor T1 is con-
nected to a scan line Sn; a source of the switch transistor
T1 is connected to a data line Dm; a drain of the switch
transistor T1, a gate of the drive transistor T2, and a first
plate of the storage capacitor Cs are all connected to a
node N1; a source of the drive transistor T2 and a second
plate of the storage capacitor Cs are both connected to
a first power source VDD; and a drain of the drive tran-
sistor T2 is connected to an anode of the OLED, and a
cathode of the OLED is connected to a second power
source VSS. When the switch transistor T1 is turned on
via the scan line Sn, a data voltage provided by the data
line Dm is stored into the storage capacitor Cs through
the switch transistor T1. Thus, the drive transistor T2 is
controlled to produce a current, to drive the OLED to emit
light.
[0004] As the living standard constantly rises and the
productivity level increasingly improves, the market is in
an urgent need of high-definition and high-resolution
products. However, the resolution of the conventional
OLED display panel is generally below 250 PPI (PPI in-
dicates the number of pixels per inch. A larger PPI value
indicates that the display can use higher pixel density to
display an image.), failing to meet people’s pursuit of
high-resolution displays. An increase in resolution re-
quires a reduced pitch, for example, between adjacent
data lines, on the same layer. However, data lines of
adjacent pixel units in the conventional OLED are gen-
erally disposed on the same structural layer. It is difficult
to further reduce the pitch between the adjacent data

lines based on existing process conditions (for example,
exposure limitation of lithography machines), making it
difficult to enhance the resolution of the OLED display
panel. In addition to the exposure limitation of lithography
machines, crosstalk and a short circuit between the data
lines are technical problems to be solved in production
of a high-resolution OLED. The crosstalk between data
lines refers to coupling between two data lines. Mutual
inductance and mutual capacitance between two data
lines may cause noise in the data lines. It is shown
through studies that when the current intensity is the
same on two data lines, a smaller pitch between the two
data lines indicates a more obvious crosstalk effect be-
tween the two data lines. The short circuit between the
data lines refers to that, a pixel electrode cannot receive
a normal signal because the two data lines are mutually
connected, and thus a failure is caused. Under the same
process conditions, a smaller pitch between the two data
lines indicates a higher probability of occurrence of a
short circuit therebetween.

SUMMARY OF THE INVENTION

[0005] An objective of the present invention is to solve
the problem of low resolution of a conventional OLED
display.
[0006] Another objective of the present invention is to
eliminate crosstalk and a short circuit between data lines
of the OLED display.
[0007] To solve the foregoing technical problems, the
present invention provides an OLED display panel, which
comprises: scan lines, data lines, and power lines that
are formed on a substrate, wherein the scan lines and
the data lines define a plurality of pixel groups arranged
in a matrix, each pixel group having two sub-pixels, the
two sub-pixels in a same pixel group connected to a same
power line and arranged in mirror symmetry with respect
to the power line, and the data lines connected to the two
sub-pixels in the same pixel group are located on different
structural layers.
[0008] Alternatively, in the OLED display panel, the two
sub-pixels in each pixel group are a first sub-pixel and a
second sub-pixel, the first sub-pixel comprising a first
storage capacitor, the second sub-pixel comprising a
second storage capacitor.
[0009] Alternatively, in the OLED display panel, an up-
per plate of the first storage capacitor and an upper plate
of the second storage capacitor are located on different
structural layers.
[0010] Alternatively, in the OLED display panel, the first
sub-pixel further comprises a first switch transistor and
a first drive transistor; the second sub-pixel further com-
prises a second switch transistor and a second drive tran-
sistor; a source of the first switch transistor is connected
to a first data line; a source of the second switch transistor
is connected to a second data line; the first data line, the
second data line and the power line are parallel one an-
other; the scan line is perpendicular to the power line;

1 2 



EP 3 432 359 A1

3

5

10

15

20

25

30

35

40

45

50

55

and each of the first data line and the second data line,
the first storage capacitor and the second storage capac-
itor, the first switch transistor and the second switch tran-
sistor as well as the first drive transistor and the second
drive transistor are arranged in mirror symmetry with re-
spect to the power line.
[0011] Alternatively, the OLED display panel specifi-
cally comprises:

a silicon island formed on the substrate and serving
as an active layer for the first switch transistor, the
first drive transistor, the second switch transistor and
the second drive transistor;
a gate insulative layer and first through holes, where-
in the gate insulative layer is formed on the substrate
and the silicon island, and wherein the first through
holes are used to enable electrical connections be-
tween a drain of the first switch transistor and a lower
plate of the first storage capacitor as well as between
a drain of the second switch transistor and a lower
plate of the second storage capacitor;
a patterned first metal layer formed on the gate in-
sulative layer and serving as the scan line, the lower
plate of the first storage capacitor, the lower plate of
the second storage capacitor, a gate of the first
switch transistor, a gate of the first drive transistor,
a gate of the second switch transistor as well as a
gate of the second drive transistor;
a first interlayer insulative layer and a second
through hole, wherein the first interlayer insulative
layer is formed on the gate insulative layer and the
patterned first metal layer, and wherein the second
through hole is used to enable an electrical connec-
tion between the first data line and the source of the
first switch transistor;
a patterned second metal layer formed on the first
interlayer insulative layer and serving as the first data
line, the source of the first switch transistor as well
as the upper plate of the second storage capacitor;
a second interlayer insulative layer and a third
through hole, wherein the second interlayer insula-
tive layer is formed on the first interlayer insulative
layer and the patterned second metal layer, and
wherein the third through hole is used to enable an
electrical connection between the second data line
and the source of the second switch transistor;
a patterned third metal layer formed on the second
interlayer insulative layer and serving as the second
data line, the source of the second switch transistor
as well as the upper plate of the first storage capac-
itor;
a third interlayer insulative layer and fourth through
holes, wherein the third interlayer insulative layer is
formed on the second interlayer insulative layer and
the patterned third metal layer, and the fourth
through holes are used to enable electrical connec-
tions among the source and the drain of the first drive
transistor, the source and the drain of the second

drive transistor, the power line, the upper plate of the
first storage capacitor and the upper plate of the sec-
ond storage capacitor;
a patterned fourth metal layer formed on the third
interlayer insulative layer and serving as the source
and the drain of the first drive transistor, the source
and the drain of the second drive transistor as well
as the power line; and
a passivated insulative layer and contact holes,
wherein the passivated insulative layer is formed on
the third interlayer insulative layer and the patterned
fourth metal layer; and wherein the contact holes are
used to enable electrical connections between the
drain of the first drive transistor and an anode of a
first OLED, and a connection of the drain of the sec-
ond drive transistor and an anode of a second OLED.

[0012] Alternatively, the OLED display panel further
comprises an opening, and wherein the opening pene-
trates the second interlayer insulative layer and exactly
faces the lower plate of the first storage capacitor.
[0013] Alternatively, in the OLED display panel, the up-
per plate of the first storage capacitor and the upper plate
of the second storage capacitor are located on a same
structural layer.
[0014] Alternatively, the OLED display panel specifi-
cally comprises:

a silicon island formed on the substrate and serving
as an active layer for the first switch transistor, the
first drive transistor, the second switch transistor and
the second drive transistor;
a gate insulative layer and first through holes, where-
in the gate insulative layer is formed on the substrate
and the silicon island, and wherein the first through
holes are used to enable electrical connections be-
tween a drain of the first switch transistor and a lower
plate of the first storage capacitor as well as between
a drain of the second switch transistor and a lower
plate of the second storage capacitor;
a patterned first metal layer formed on the gate in-
sulative layer and serving as the scan line, the lower
plate of the first storage capacitor, the lower plate of
the second storage capacitor, a gate of the first
switch transistor, a gate of the first drive transistor,
a gate of the second switch transistor as well as a
gate of the second drive transistor;
a first interlayer insulative layer and a second
through hole, wherein the first interlayer insulative
layer is formed on the gate insulative layer and the
patterned first metal layer, and wherein the second
through hole is used to enable an electrical connec-
tion between the first data line and the source of the
first switch transistor;
a patterned second metal layer formed on the first
interlayer insulative layer and serving as the first data
line, the source of the first switch transistor, the upper
plate of the second storage capacitor as well as the
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upper plate of the second storage capacitor;
a second interlayer insulative layer and a third
through hole, wherein the second interlayer insula-
tive layer is formed on the first interlayer insulative
layer and the patterned second metal layer, and
wherein the third through hole is used to enable an
electrical connection between the second data line
and the source of the second switch transistor;
a patterned third metal layer formed on the second
interlayer insulative layer and serving as the second
data line as well as the source of the second switch
transistor;
a third interlayer insulative layer and fourth through
holes, wherein the third interlayer insulative layer is
formed on the second interlayer insulative layer and
the patterned third metal layer, and wherein the
fourth through holes are used to enable electrical
connections among the source and the drain of the
first drive transistor, the source and the drain of the
second drive transistor, the power line, the upper
plate of the first storage capacitor and the upper plate
of the second storage capacitor;
a patterned fourth metal layer formed on the third
interlayer insulative layer and serving as the source
and the drain of the first drive transistor, the source
and the drain of the second drive transistor as well
as the power line; and
a passivated insulative layer and contact holes,
wherein the passivated insulative layer is formed on
the third interlayer insulative layer and the patterned
fourth metal layer; and wherein the contact holes are
used to enable electrical connections between the
drain of the first drive transistor and an anode of a
first OLED as well as between the drain of the second
drive transistor and an anode of a second OLED.

[0015] The present invention also provides a method
for manufacturing an OLED display panel, comprising:

forming scan lines, data lines, and power lines on a
substrate, the scan lines and the data lines defining
a plurality of pixel groups arranged in a matrix,
wherein each pixel group has two sub-pixels, two
sub-pixels in a same pixel group connected to a
same power line and arranged in mirror symmetry
with respect to the power line, and wherein the data
lines connected to the two sub-pixels in the same
pixel group are located on different structural layers.

[0016] Alternatively, in the method for manufacturing
the OLED display panel, the two sub-pixels in each pixel
group are a first sub-pixel and a second sub-pixel, the
first sub-pixel comprising a first storage capacitor, the
second sub-pixel comprising a second storage capacitor;
and wherein an upper plate of the first storage capacitor
and an upper plate of the second storage capacitor are
located on different structural layers, and are formed by
performing a process twice.

[0017] Alternatively, in the method for manufacturing
the OLED display panel, the first sub-pixel further com-
prises a first switch transistor and a first drive transistor;
the second sub-pixel further comprises a second switch
transistor and a second drive transistor; a source of the
first switch transistor is connected to a first data line; a
source of the second switch transistor is connected to a
second data line; the first data line, the second data line
and the power line are parallel to one another; the scan
line is perpendicular to the power line; and each of the
first data line and the second data line, the first storage
capacitor and the second storage capacitor, the first
switch transistor and the second switch transistor as well
as the first drive transistor and the second drive transistor
are arranged in mirror symmetry with respect to the power
line.
[0018] Alternatively, in the method for manufacturing
the OLED display panel, the OLED display panel is
formed through the following steps:

forming a silicon island, wherein the silicon island
serves as an active layer for the first switch transistor,
the first drive transistor, the second switch transistor
and the second drive transistor;
forming a gate insulative layer and first through
holes, wherein the gate insulative layer is formed on
the substrate and the silicon island, and wherein the
first through holes are used to enable electrical con-
nections between a drain of the first switch transistor
and a lower plate of the first storage capacitor as
well as between a drain of the second switch tran-
sistor and a lower plate of the second storage ca-
pacitor;
forming a patterned first metal layer, wherein the pat-
terned first metal layer is formed on the gate insula-
tive layer and serves as the scan line, the lower plate
of the first storage capacitor, the lower plate of the
second storage capacitor, a gate of the first switch
transistor, a gate of the first drive transistor, a gate
of the second switch transistor as well as a gate of
the second drive transistor;
forming a first interlayer insulative layer and a second
through hole, wherein the first interlayer insulative
layer is formed on the gate insulative layer and the
patterned first metal layer, and wherein the second
through hole is used to enable an electrical connec-
tion between the first data line and the source of the
first switch transistor;
forming a patterned second metal layer, wherein the
patterned second metal layer is formed on the first
interlayer insulative layer and serves as the first data
line, the source of the first switch transistor as well
as the upper plate of the second storage capacitor;
forming a second interlayer insulative layer and a
third through hole, wherein the second interlayer in-
sulative layer is formed on the first interlayer insula-
tive layer and the patterned second metal layer, and
wherein the third through hole is used to enable an
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electrical connection between the second data line
and the source of the second switch transistor;
forming a patterned third metal layer, wherein the
patterned third metal layer is formed on the second
interlayer insulative layer and serves as the second
data line, the source of the second switch transistor
as well as the upper plate of the first storage capac-
itor;
forming a third interlayer insulative layer and fourth
through holes, wherein the third interlayer insulative
layer is formed on the second interlayer insulative
layer and the patterned third metal layer, and where-
in the fourth through holes are used to enable elec-
trical connections among the source and the drain
of the first drive transistor, the source and the drain
of the second drive transistor, the power line, the
upper plate of the first storage capacitor and the up-
per plate of the second storage capacitor;
forming a patterned fourth metal layer, wherein the
patterned fourth metal layer is formed on the third
interlayer insulative layer and serves as the source
and the drain of the first drive transistor, the source
and the drain of the second drive transistor as well
as the power line; and
forming a passivated insulative layer and contact
holes, wherein the passivated insulative layer is
formed on the third interlayer insulative layer and the
patterned fourth metal layer; and wherein the contact
holes are used to enable electrical connections be-
tween the drain of the first drive transistor and an
anode of a first OLED as well as between the drain
of the second drive transistor and an anode of a sec-
ond OLED.

[0019] Alternatively, in the method for manufacturing
the OLED display panel, after the second interlayer in-
sulative layer is formed, an opening penetrating the sec-
ond interlayer insulative layer is further formed, wherein
the opening exactly faces the lower plate of the first stor-
age capacitor.
[0020] Alternatively, in the method for manufacturing
the OLED display panel, the upper plate of the first stor-
age capacitor and the upper plate of the second storage
capacitor are located on the same structural layer, and
are formed through a process in one attempt.
[0021] Alternatively, in the method for manufacturing
the OLED display panel, the OLED display panel is
formed specifically through the following steps:

forming a silicon island, wherein the silicon island is
formed on the substrate and serves as an active layer
for the first switch transistor, the first drive transistor,
the second switch transistor and the second drive
transistor;
forming a gate insulative layer and first through
holes, wherein the gate insulative layer is formed on
the substrate and the silicon island, and wherein the
first through holes are used to enable electrical con-

nections between a drain of the first switch transistor
and a lower plate of the first storage capacitor as
well as between a drain of the second switch tran-
sistor and a lower plate of the second storage ca-
pacitor;
forming a patterned first metal layer, wherein the pat-
terned first metal layer is formed on the gate insula-
tive layer and serves as the scan line, the lower plate
of the first storage capacitor, the lower plate of the
second storage capacitor, a gate of the first switch
transistor, a gate of the first drive transistor, a gate
of the second switch transistor as well as a gate of
the second drive transistor;
forming a first interlayer insulative layer and a second
through hole, wherein the first interlayer insulative
layer is formed on the gate insulative layer and the
patterned first metal layer; and wherein the second
through hole is used to enable an electrical connec-
tion between the first data line and the source of the
first switch transistor;
forming a patterned second metal layer, wherein the
patterned second metal layer is formed on the first
interlayer insulative layer and serves as the first data
line, the source of the first switch transistor, the upper
plate of the second storage capacitor as well as the
upper plate of the second storage capacitor;
forming a second interlayer insulative layer and a
third through hole, wherein the second interlayer in-
sulative layer is formed on the first interlayer insula-
tive layer and the patterned second metal layer, and
wherein the third through hole is used to enable an
electrical connection of the second data line and the
source of the second switch transistor;
forming a patterned third metal layer, wherein the
patterned third metal layer is formed on the second
interlayer insulative layer and serves as the second
data line as well as the source of the second switch
transistor;
forming a third interlayer insulative layer and fourth
through holes, wherein the third interlayer insulative
layer is formed on the second interlayer insulative
layer and the patterned third metal layer, and where-
in the fourth through holes are used to enable elec-
trical connections among the source and the drain
of the first drive transistor, the source and the drain
of the second drive transistor, the power line, the
upper plate of the first storage capacitor and the up-
per plate of the second storage capacitor;
forming a patterned fourth metal layer, wherein the
patterned fourth metal layer is formed on the third
interlayer insulative layer and serves as the source
and the drain of the first drive transistor, the source
and the drain of the second drive transistor as well
as the power line; and
forming a passivated insulative layer and contact
holes, wherein the passivated insulative layer is
formed on the third interlayer insulative layer and the
patterned fourth metal layer; and wherein the contact
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holes are used to enable electrical connections be-
tween the drain of the first drive transistor and an
anode of a first OLED as well as between the drain
of the second drive transistor and an anode of a sec-
ond OLED.

[0022] The OLED display panel provided by the
present invention comprises scan lines, data lines and
power lines VDD. The scan lines and the data lines define
a plurality of pixel groups arranged in a matrix, each pixel
group having two sub-pixels, two sub-pixels in the same
pixel group connected to a same power line VDD and
arranged in mirror symmetry with respect to the power
line VDD, and wherein the data lines connected to the
two sub-pixels in the same pixel group are located on
different structural layers (that is, the data lines connect-
ed to the two sub-pixels are not on the same layer). On
one hand, because the data lines correspondingly con-
nected to the two sub-pixels in the same pixel group are
disposed on different structural layers, a distance be-
tween adjacent data lines on the same layer is doubled
without reducing the pixel area, and adjacent data lines
on different layers are isolated by an interlayer insulative
layer, thus effectively reducing the probability of occur-
rence of a short circuit between data lines. Moreover,
crosstalk between the data lines is significantly eliminat-
ed during use, which not only enhances the product yield,
but also improves the image quality of the product. On
the other hand, because the data lines correspondingly
connected to the two sub-pixels in the same pixel group
are disposed on different structural layers, the pixel area
can be reduced based on existing apparatuses and proc-
ess conditions, improving the PPI of the OLED display
panel, and enhancing the resolution of the OLED display
panel.
[0023] Further, an upper plate of the first storage ca-
pacitor and an upper plate of the second storage capac-
itor are located on different structural layers, and are
formed by performing a process twice. For example, the
first data line and the upper plate of the second storage
capacitor are formed together, while the second data line
and the upper plate of the first storage capacitor are
formed together. That is, the first data line and the upper
plate of the first storage capacitor are not on the same
layer, and the second data line and the upper plate of
the second storage capacitor are not on the same layer.
Therefore, a distance between a data line and an upper
plate of a storage capacitor that are on the same layer
can be reduced, thus further reducing the pixel area and
improving the PPI of the OLED display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

FIG. 1 is a pixel circuit diagram of a conventional
OLED display panel;
FIG. 2a is a planar schematic diagram of a pixel

group of an OLED display panel after a silicon island
is formed in Embodiment 1 of the present invention;
FIG. 2b is a cross-sectional schematic diagram of a
first sub-pixel of an OLED display panel after the
silicon island is formed in Embodiment 1 of the
present invention;
FIG. 2c is a cross-sectional schematic diagram of a
second sub-pixel of an OLED display panel after the
silicon island is formed in Embodiment 1 of the
present invention;
FIG. 3a is a planar schematic diagram of a pixel
group of an OLED display panel after a first through
hole is formed in Embodiment 1 of the present in-
vention;
FIG. 3b is a cross-sectional schematic diagram of a
first sub-pixel of an OLED display panel after the first
through hole is formed in Embodiment 1 of the
present invention;
FIG. 3c is a cross-sectional schematic diagram of a
second sub-pixel of an OLED display panel after the
first through hole is formed in Embodiment 1 of the
present invention;
FIG. 4a is a planar schematic diagram of a pixel
group of an OLED display panel after a first metal
layer is formed in Embodiment 1 of the present in-
vention;
FIG. 4b is a cross-sectional schematic diagram of a
first sub-pixel of an OLED display panel after the first
metal layer is formed in Embodiment 1 of the present
invention;
FIG. 4c is a cross-sectional schematic diagram of a
second sub-pixel of an OLED display panel after the
first metal layer is formed in Embodiment 1 of the
present invention;
FIG. 5a is a planar schematic diagram of a pixel
group of an OLED display panel after a second
through hole is formed in Embodiment 1 of the
present invention;
FIG. 5b is a cross-sectional schematic diagram of a
first sub-pixel of an OLED display panel after the
second through hole is formed in Embodiment 1 of
the present invention;
FIG. 5c is a cross-sectional schematic diagram of a
second sub-pixel of an OLED display panel after the
second through hole is formed in Embodiment 1 of
the present invention;
FIG. 6a is a planar schematic diagram of a pixel
group of an OLED display panel after a second metal
layer is formed in Embodiment 1 of the present in-
vention;
FIG. 6b is a cross-sectional schematic diagram of a
first sub-pixel of an OLED display panel after the
second metal layer is formed in Embodiment 1 of the
present invention;
FIG. 6c is a cross-sectional schematic diagram of a
second sub-pixel of an OLED display panel after the
second metal layer is formed in Embodiment 1 of the
present invention;
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FIG. 7a is a planar schematic diagram of a pixel
group of an OLED display panel after a third through
hole is formed in Embodiment 1 of the present in-
vention;
FIG. 7b is a cross-sectional schematic diagram of a
first sub-pixel of an OLED display panel after the
third through hole is formed in Embodiment 1 of the
present invention;
FIG. 7c is a cross-sectional schematic diagram of a
second sub-pixel of an OLED display panel after the
third through hole is formed in Embodiment 1 of the
present invention;
FIG. 8a is a planar schematic diagram of a pixel
group of an OLED display panel after a third metal
layer is formed in Embodiment 1 of the present in-
vention;
FIG. 8b is a cross-sectional schematic diagram of a
first sub-pixel of an OLED display panel after the
third metal layer is formed in Embodiment 1 of the
present invention;
FIG. 8c is a cross-sectional schematic diagram of a
second sub-pixel of an OLED display panel after the
third metal layer is formed in Embodiment 1 of the
present invention;
FIG. 9a is a planar schematic diagram of a pixel
group of an OLED display panel after a fourth through
hole is formed in Embodiment 1 of the present in-
vention;
FIG. 9b is a cross-sectional schematic diagram of a
first sub-pixel of an OLED display panel after the
fourth through hole is formed in Embodiment 1 of the
present invention;
FIG. 9c is a cross-sectional schematic diagram of a
second sub-pixel of an OLED display panel after the
fourth through hole is formed in Embodiment 1 of the
present invention;
FIG. 10a is a planar schematic diagram of a pixel
group of an OLED display panel after a fourth metal
layer is formed in Embodiment 1 of the present in-
vention;
FIG. 10b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
fourth metal layer is formed in Embodiment 1 of the
present invention;
FIG. 10c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the fourth metal layer is formed in Embodiment 1 of
the present invention;
FIG. 11a is a planar schematic diagram of a pixel
group of an OLED display panel after a contact hole
is formed in Embodiment 1 of the present invention;
FIG. 11b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
contact hole is formed in Embodiment 1 of the
present invention;
FIG. 11c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the contact hole is formed in Embodiment 1 of the

present invention;
FIG. 12a is a planar schematic diagram of a pixel
group of an OLED display panel after an anode is
formed in Embodiment 1 of the present invention;
FIG. 12b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
anode is formed in Embodiment 1 of the present in-
vention;
FIG. 12c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the anode is formed in Embodiment 1 of the present
invention;
FIG. 13a is a planar schematic diagram of a pixel
group of an OLED display panel after a silicon island
is formed in Embodiment 2 of the present invention;
FIG. 13b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
silicon island is formed in Embodiment 2 of the
present invention;
FIG. 13c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the silicon island is formed in Embodiment 2 of the
present invention;
FIG. 14a is a planar schematic diagram of a pixel
group of an OLED display panel after a first through
hole is formed in Embodiment 2 of the present in-
vention;
FIG. 14b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
first through hole is formed in Embodiment 2 of the
present invention;
FIG. 14c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the first through hole is formed in Embodiment 2 of
the present invention;
FIG. 15a is a planar schematic diagram of a pixel
group of an OLED display panel after a first metal
layer is formed in Embodiment 2 of the present in-
vention;
FIG. 15b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
first metal layer is formed in Embodiment 2 of the
present invention;
FIG. 15c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the first metal layer is formed in Embodiment 2 of
the present invention;
FIG. 16a is a planar schematic diagram of a pixel
group of an OLED display panel after a second
through hole is formed in Embodiment 2 of the
present invention;
FIG. 16b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
second through hole is formed in Embodiment 2 of
the present invention;
FIG. 16c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the second through hole is formed in Embodiment 2
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of the present invention;
FIG. 17a is a planar schematic diagram of a pixel
group of an OLED display panel after a second metal
layer is formed in Embodiment 2 of the present in-
vention;
FIG. 17b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
second metal layer is formed in Embodiment 2 of the
present invention;
FIG. 17c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the second metal layer is formed in Embodiment 2
of the present invention;
FIG. 18a is a planar schematic diagram of a pixel
group of an OLED display panel after a third through
hole is formed in Embodiment 2 of the present in-
vention;
FIG. 18b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
third through hole is formed in Embodiment 2 of the
present invention;
FIG. 18c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the third through hole is formed in Embodiment 2 of
the present invention;
FIG. 19a is a planar schematic diagram of a pixel
group of an OLED display panel after a third metal
layer is formed in Embodiment 2 of the present in-
vention;
FIG. 19b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
third metal layer is formed in Embodiment 2 of the
present invention;
FIG. 19c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the third metal layer is formed in Embodiment 2 of
the present invention;
FIG. 20a is a planar schematic diagram of a pixel
group of an OLED display panel after a fourth through
hole is formed in Embodiment 2 of the present in-
vention;
FIG. 20b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
fourth through hole is formed in Embodiment 2 of the
present invention;
FIG. 20c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the fourth through hole is formed in Embodiment 2
of the present invention;
FIG. 21a is a planar schematic diagram of a pixel
group of an OLED display panel after a fourth metal
layer is formed in Embodiment 2 of the present in-
vention;
FIG. 21b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
fourth metal layer is formed in Embodiment 2 of the
present invention;
FIG. 21c is a cross-sectional schematic diagram of

a second sub-pixel of an OLED display panel after
the fourth metal layer is formed in Embodiment 2 of
the present invention;
FIG. 22a is a planar schematic diagram of a pixel
group of an OLED display panel after a contact hole
is formed in Embodiment 2 of the present invention;
FIG. 22b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
contact hole is formed in Embodiment 2 of the
present invention;
FIG. 22c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the contact hole is formed in Embodiment 2 of the
present invention;
FIG. 23a is a planar schematic diagram of a pixel
group of an OLED display panel after an anode is
formed in Embodiment 2 of the present invention;
FIG. 23b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the
anode is formed in Embodiment 2 of the present in-
vention; and
FIG. 23c is a cross-sectional schematic diagram of
a second sub-pixel of an OLED display panel after
the anode is formed in Embodiment 2 of the present
invention.

Description of reference numerals:

[0025]

T11: first switch transistor; G11: gate of the first
switch transistor; S11: source of the first switch tran-
sistor; D11: drain of the first switch transistor;
T12: first drive transistor; G12: gate of the first drive
transistor; S12: source of the first drive transistor;
D12: drain of the first drive transistor;
T21: second switch transistor; G21: gate of the sec-
ond switch transistor; S21: source of the second
switch transistor; D21: drain of the second switch
transistor;
T22: second drive transistor; G22: gate of the second
drive transistor; S22: source of the second drive tran-
sistor; D22: drain of the second drive transistor;
C1: first storage capacitor; C1-1: lower plate of the
first storage capacitor; and C1-2: upper plate of the
first storage capacitor;
C2: second storage capacitor; C2-1: lower plate of
the second storage capacitor; C2-2: upper plate of
the second storage capacitor;
D1: first data line; D2: second data line; Sn: scan
line; VDD: power line;
100: substrate; 101: buffer layer;
111-1: first segment of a silicon island; 111-2: second
segment of a silicon island; 112-1: third segment of
a silicon island; 112-2: fourth segment of a silicon
island; 113: fifth segment of a silicon island; 114:
sixth segment of a silicon island;
120: gate insulative layer; 120a-1 and 120a-2: first
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through hole;
140: first interlayer insulative layer; 140a-1: second
through hole;
160: second interlayer insulative layer; 160a-2: third
through hole; 160b: opening;
180: third interlayer insulative layer; 180a, 180a-1,
180a-2, 180a-3, and 180a-4: fourth through hole;
200: passivated insulative layer; 200a-1 and 200a-
2: contact hole;
221: anode of a first OLED; 222: anode of a second
OLED.

DETAILED DESCRIPTION

[0026] The main concept of the present invention lies
in the provision of an OLED display panel and a manu-
facturing method thereof, in which, the OLED display
panel comprises a scan line, a data line, and a power
line VDD, wherein the scan line and the data line define
a plurality of pixel groups arranged in the form of a matrix,
each pixel group having two sub-pixels, two sub-pixels
in the same pixel group being connected to the same
power line VDD and being arranged in mirror symmetry
with respect to the power line VDD, and wherein the data
lines separately connected to the two sub-pixels in the
same pixel group are located on different structural lay-
ers. As such, a distance between adjacent data lines on
the same layer is doubled without reducing a pixel area,
and adjacent data lines on different layers are isolated
by an interlayer insulative layer, thus effectively reducing
the probability of occurrence of a short circuit between
data lines, and significantly eliminating crosstalk be-
tween the data lines. In addition, because the data lines
correspondingly connected to the two sub-pixels in the
same pixel group are disposed on different structural lay-
ers, the pixel area can be reduced based on existing ap-
paratuses and process conditions, improving the PPI of
the OLED display panel, and enhancing the resolution
of the OLED display panel.
[0027] The OLED display panel and a method for man-
ufacturing the OLED display panel according to the
present invention are further described in detail below
with reference to the accompanying drawings and the
specific embodiments. The advantages and features of
the present invention will be more apparent according to
the following descriptions and claims. It should be noted
that, the film thickness, and the size and shapes of re-
gions in each layer in the drawings do not reflect the true
scale of the OLED display panel, and the purpose is only
to schematically illustrate the content of the present in-
vention.

Embodiment 1

[0028] FIG. 12a is a planar schematic diagram of a
pixel group of an OLED display panel in Embodiment 1
of the present invention, which shows a structure com-
prising two sub-pixels. FIG. 12b is a cross-sectional sche-

matic diagram of a first sub-pixel in FIG. 12a. FIG. 12c
is a cross-sectional schematic diagram of a second sub-
pixel in FIG. 12a.
[0029] As shown in FIG. 12a, FIG. 12b and FIG. 12c,
a main structure of the OLED display panel in this em-
bodiment comprises a scan line, a data line, and a power
line that are formed on a substrate 100, wherein the scan
line and the data line define a plurality of pixel groups
arranged in the form of a matrix. Each pixel group has
two sub-pixels. Two sub-pixels in the same pixel group
are connected to the same power line VDD and are ar-
ranged in mirror symmetry with respect to the power line
VDD. The data lines separately connected to the two
sub-pixels in the same pixel group are located on different
structural layers. For ease of description of the technical
solution in this embodiment, as shown in FIG. 12a, the
two sub-pixels arranged up and down in a planar direction
of the figure are referred to as a first sub-pixel and a
second sub-pixel, wherein the sub-pixel on the lower side
is called the first sub-pixel and the one on the upper side
is called the second sub-pixel. A data line connected to
a source of a switch transistor of the first sub-pixel is
called a first data line D1, and a data line connected to
a source of a switch transistor of the second sub-pixel is
called a second data line D2.
[0030] Continuously referring to FIGs. 12a, 12b and
12c, and with combined reference to FIG. 2a to FIG. 11c,
the first data line D1 is located below the second inter-
layer insulative layer 160 (specifically, between a first
interlayer insulative layer 140 and a second interlayer
insulative layer 160). The first data line D1 is connected
to a source S11 of a first switch transistor by a through
hole (which refers to a second through hole 140a-1 here-
in) penetrating the first interlayer insulative layer 140. The
second data line D2 is located above the second inter-
layer insulative layer 160 (specifically, between the sec-
ond interlayer insulative layer 160 and a third interlayer
insulative layer 180). The second data line D2 is con-
nected to a source S21 of a second switch transistor by
a through hole (which refers to a third through hole 160a-
2 herein) penetrating the first interlayer insulative layer
140 and the second interlayer insulative layer 160. That
is, the first data line D1 and the second data line D2 are
respectively located at two sides of the second interlayer
insulative layer 160. The second interlayer insulative lay-
er 160 is disposed to separate the first data line D1 and
the second data line D2. The first data line D1 and the
second data line D2 are connected to the sources of the
switch transistors via through holes of different depths.
As such, a pitch between adjacent data lines on the same
layer is doubled without reducing the pixel area, and ad-
jacent data lines on different layers are isolated by an
interlayer insulative layer (which specifically refers to the
second interlayer insulative layer 160 herein), thus effec-
tively reducing the probability of occurrence of a short
circuit between data lines during production. Moreover,
crosstalk between the data lines is significantly eliminat-
ed during use, which not only enhances the product yield,
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but also improves the image quality of the product. Ap-
parently, because the data lines correspondingly con-
nected to the two sub-pixels in the same pixel group are
disposed on different structural layers (the pitch between
adjacent data lines on the same layer is increased), the
pixel area can be reduced without being necessarily lim-
ited by the existing apparatuses and process conditions,
improving the PPI of the OLED display panel.
[0031] Specifically, as shown in FIG. 12a and FIG. 12b,
the first sub-pixel comprises a first switch transistor T11,
a first drive transistor T12, and a first storage capacitor
C1. The first switch transistor T11 comprises a gate G11,
a source S11, a drain D11, and an active layer 111-1
(that is, a first segment of a silicon island). The first drive
transistor T12 comprises a gate G12, a source S12, a
drain D12, and an active layer 111-2 (that is, a second
segment of the silicon island). The first storage capacitor
C1 comprises a first plate (that is, a lower plate C1-1), a
second plate (that is, an upper plate C1-2), and the first
interlayer insulative layer 140 formed between the lower
plate C1-1 and the upper plate C1-2. The gate G11 of
the first switch transistor T11 is connected to the scan
line Sn (they actually form an integral structure). The
source S11 of the first switch transistor T11 is connected
to the first data line D1 (they actually form an integral
structure). The drain D11 of the first switch transistor T11,
the first plate (that is, the lower plate C1-1) of the first
storage capacitor C1, and the gate G12 of the first drive
transistor T12 are connected. The source S12 of the first
drive transistor T12 and the second plate (that is, the
upper plate C1-2) of the first storage capacitor C1 are
both connected to the power line VDD. The drain D12 of
the first drive transistor T12 is connected to an anode
221 of a first OLED. The scan line Sn is used to provide
an on/off voltage for the first switch transistor T11. The
first drive transistor T12 is used to control the first data
line D1 to provide a data voltage for the first OLED.
[0032] Specifically, as shown in FIG. 12a and FIG. 12c,
the second sub-pixel comprises a second switch transis-
tor T21, a second drive transistor T22, and a second stor-
age capacitor C2. The second switch transistor T21 com-
prises a gate G21, a source S21, a drain D21, and an
active layer 112-1 (that is, a third segment of the silicon
island). The second drive transistor T22 comprises a gate
G22, a source S22, a drain D22, and an active layer 112-2
(that is, a fourth segment of the silicon island). The sec-
ond storage capacitor C2 comprises a first plate (that is,
a lower plate C2-1), a second plate (that is, an upper
plate C2-2), and the first interlayer insulative layer 140
formed between the lower plate C2-1 and the upper plate
C2-2. The gate G21 of the second switch transistor T21
is connected to the scan line Sn (they actually form an
integral structure). The source S21 of the second switch
transistor T21 is connected to the second data line D2
(they actually form an integral structure). The drain D21
of the second switch transistor T21, the first plate (that
is, the lower plate C2-1) of the second storage capacitor
C2, and the gate G22 of the second drive transistor T22

are connected. The source S22 of the second drive tran-
sistor T22 and the second plate (that is, the upper plate
C2-2) of the second storage capacitor C2 are both con-
nected to the power line VDD. The drain D22 of the sec-
ond drive transistor T22 is connected to an anode 222
of a second OLED. The scan line Sn is used to provide
an on/off voltage for the second switch transistor T21.
The second drive transistor T22 is used to control the
second data line D2 to provide a data voltage for the
second OLED.
[0033] Continuously referring to FIGs. 10a, 11a, and
12a, the first data line D1, the second data line D2, and
the power line VDD are parallel to each other. The scan
line Sn is perpendicular to the power line VDD. The first
data line D1 and the second data line D2 are arranged
in mirror symmetry with respect to the power line VDD.
In addition, the first storage capacitor C1 and the second
storage capacitor C2 are arranged in mirror symmetry
with respect to the power line VDD. The first switch tran-
sistor T11 and the second switch transistor T21 are ar-
ranged in mirror symmetry with respect to the power line
VDD. The first drive transistor T12 and the second drive
transistor T22 are arranged in mirror symmetry with re-
spect to the power line VDD. Specifically, in this embod-
iment, the lower plate C1-1 of the first storage capacitor
C1 and the lower plate C2-1 of the second storage ca-
pacitor C2 are both in a shape of rectangle, identical in
area, and are arranged in mirror symmetry with respect
to the power line VDD. The upper plate C1-2 of the first
storage capacitor C1 and the upper plate C2-2 of the
second storage capacitor C2 are both in a shape of rec-
tangle, identical in area, and are arranged in mirror sym-
metry with respect to the power line VDD.
[0034] Mainly referring to FIGs. 2a, 2b and 2c, the
OLED display panel further comprises a silicon island.
The silicon island is formed on the substrate 100, and
serves as an active layer for the first switch transistor
T11, the first drive transistor T12, the second switch tran-
sistor T21, and the second drive transistor T22.
[0035] Mainly referring to FIGs. 3a, 3b and 3c, the
OLED display panel further comprises a gate insulative
layer 120 and first through holes 120a-1 and 120a-2. The
gate insulative layer 120 is formed on the substrate 100
and the silicon island. The first through holes 120a-1 and
120a-2 penetrate the gate insulative layer 120. The first
through hole 120a-1 is used to enable an electrical con-
nection of the drain D11 of the first switch transistor T11
to the lower plate C1-1 of the first storage capacitor C1.
The first through hole 120a-2 is used to enable an elec-
trical connection of the drain D21 of the second switch
transistor T21 to the lower plate C2-1 of the second stor-
age capacitor C2.
[0036] Mainly referring to FIGs. 4a, 4b and 4c, the
OLED display panel further comprises a patterned first
metal layer. The patterned first metal layer is formed on
the gate insulative layer 120 and serves as the gate G11
of the first switch transistor T11, the gate G12 of the first
drive transistor T12, the gate G21 of the second switch
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transistor T21, the gate G22 of the second drive transistor
T22, the scan line Sn, a first electrode (that is, the lower
plate C1-1) of the first storage capacitor C1, and a first
electrode (that is, the lower plate C2-1) of the second
storage capacitor C2.
[0037] Mainly referring to FIGs. 5a, 5b and 5c, the
OLED display panel further comprises a first interlayer
insulative layer 140 and a second through hole 140a-1.
The first interlayer insulative layer 140 is formed on the
gate insulative layer 120 and the patterned first metal
layer. The second through hole 140a-1 is used to enable
an electrical connection of the first data line D 1 to the
source S11 of the first switch transistor T11.
[0038] Mainly referring to FIGs. 6a, 6b and 6c, the
OLED display panel further comprises a patterned sec-
ond metal layer. The patterned second metal layer is
formed on the first interlayer insulative layer 140 and
serves as the first data line D1, the source S11 of the
first switch transistor T11, and a second electrode (that
is, the upper plate C2-2) of the second storage capacitor
C2.
[0039] Mainly referring to FIGs. 7a, 7b and 7c, the
OLED display panel further comprises a second interlay-
er insulative layer 160 and a third through hole 160a-2.
The second interlayer insulative layer 160 is formed on
the first interlayer insulative layer 140 and the patterned
second metal layer. The third through hole 160a-2 is used
to enable an electrical connection of the second data line
D2 to the source S21 of the second switch transistor T21.
Further, the OLED display panel also comprises an open-
ing 160b. The opening 160b penetrates the second in-
terlayer insulative layer 160, and exactly faces the lower
plate C1-1 of the first storage capacitor C1.
[0040] Mainly referring to FIGs. 8a, 8b and 8c, the
OLED display panel further comprises a patterned third
metal layer. The patterned third metal layer is formed on
the second interlayer insulative layer 160 and the open-
ing 160b, and serves as the second data line D2, the
source S21 of the second switch transistor T21, and a
second electrode (that is, the upper plate C1-2) of the
first storage capacitor C1.
[0041] Mainly referring to FIGs. 9a, 9b and 9c, the
OLED display panel further comprises a third interlayer
insulative layer 180 and fourth through holes 180a, 180a-
1, 180a-2, 180a-3, and 180a-4. The third interlayer insu-
lative layer 180 is formed on the second interlayer insu-
lative layer 160 and the patterned third metal layer, and
the fourth through holes 180a, 180a-1, 180a-2, 180a-3,
and 180a-4 are used to enable electrical connections of
a source and a drain of the first drive transistor T12, a
source and a drain of the second drive transistor T22,
the power line VDD, the upper plate C1-2 of the first stor-
age capacitor C1 and the upper plate C2-2 of the second
storage capacitor C2.
[0042] Mainly referring to FIGs. 10a, 10b and 10c, the
OLED display panel further comprises a patterned fourth
metal layer. The patterned fourth metal layer is formed
on the third interlayer insulative layer 180 and serves as

the source S12 and the drain D12 of the first drive tran-
sistor T12, the source S22 and the drain D22 of the sec-
ond drive transistor T22, and the power line VDD.
[0043] Mainly referring to FIGs. 11a, 11b and 11c, the
OLED display panel further comprises a passivated in-
sulative layer 200 and contact holes 200a-1 and 200a-
2. The passivated insulative layer 200 is formed on the
third interlayer insulative layer 180 and the patterned
fourth metal layer. The contact hole 200a-1 is used to
enable an electrical connection of the drain of the first
drive transistor T12 to an anode 221 of a first OLED, and
the contact hole 200a-2 is used to enable an electrical
connection of the drain of the second drive transistor T22
to an anode 222 of a second OLED.
[0044] The technical solution of this embodiment is fur-
ther described below with reference to the planar top
views and cross-sectional schematic diagrams of a man-
ufacturing process of an OLED display panel in Embod-
iment 1 of the present invention. In the following descrip-
tion, the lithography processes referred to in the present
invention comprise photoresist coating, masking, expo-
sure, etching, photoresist stripping, and the like. A pos-
itive photoresist is used as an example of the photoresist.
[0045] FIG. 2a is a planar schematic diagram of a pixel
group of an OLED display panel after a silicon island is
formed in Embodiment 1 of the present invention. FIG.
2b is a cross-sectional schematic diagram of a first sub-
pixel of an OLED display panel after the silicon island is
formed in Embodiment 1 of the present invention. FIG.
2c is a cross-sectional schematic diagram of a second
sub-pixel of an OLED display panel after the silicon island
is formed in Embodiment 1 of the present invention.
[0046] Firstly, as shown in FIGs. 2a, 2b and 2c, a sub-
strate 100 is provided. The substrate 100 is usually a
transparent substrate. Specifically, the transparent sub-
strate may be a hard substrate or a flexible substrate,
such as a transparent glass substrate or a transparent
plastic substrate. The transparent substrate may have a
planar shape, a curved shape, or another irregular shape.
It should be noted that, the material and shape of the
transparent substrate are not limited herein.
[0047] Then, continuously referring to FIGs. 2a, 2b and
2c, a silicon island is formed on the substrate 100. A
specific process of forming the silicon island is as follows:
forming an amorphous silicon layer (a-Si) on the sub-
strate 100 using a chemical vapor deposition (CVD) proc-
ess; applying a process such as excimer laser annealing
(ELA), solid phase crystallization (SPC) or metal induced
crystallization (MIC) to the amorphous silicon layer so as
to turn it into a polycrystalline silicon layer (P-Si); and
performing a first photolithography process, and pattern-
ing the polycrystalline silicon layer to form the silicon is-
land. The silicon island is used as an active layer for the
first switch transistor T11, an active layer for the first drive
transistor T12, an active layer for the second switch tran-
sistor T21, and an active layer for the second drive tran-
sistor T22. Specifically, the silicon island corresponds to
positions of the respective sources and drains of the first
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switch transistor T11, the first drive transistor T12, the
second switch transistor T21, and the second drive tran-
sistor T22.
[0048] Mainly referring to FIG. 2a, in this embodiment,
the silicon island comprises a first segment 111-1, a sec-
ond segment 111-2, a third segment 112-1, a fourth seg-
ment 112-2, a fifth segment 113 and a sixth segment
114. Each of the six segments substantially resumes a
shape of a strip. The first segment 111-1, the second
segment 111-2, the third segment 112-1, the fourth seg-
ment 112-2, and the fifth segment 113 extend in an X
direction, while the sixth segment 114 extends in a Y
direction. The first segment 111-1 and the third segment
112-1 are isolated strip structures. The first segment
111-1 is used as an active layer for the first switch tran-
sistor T11 in the first sub-pixel, and the third segment
112-1 is used as an active layer for the second switch
transistor T21 in the second sub-pixel. Moreover, the first
segment 111-1 and the third segment 112-1 are arranged
in mirror symmetry. The fifth segment 113 is located be-
tween the second segment 111-2 and the fourth segment
112-2. The second segment 111-2 and the fourth seg-
ment 112-2 are arranged in mirror symmetry. The sixth
segment 114 is connected to ends of the second segment
111-2, the fourth segment 112-2, and the fifth segment
113, to form an E-shaped structure. The second segment
111-2, the fourth segment 112-2, the fifth segment 113,
and the sixth segment 114 jointly serve as an active layer
for the first drive transistor T12 and the second drive tran-
sistor T22 (that is, the fifth segment 113 is shared by the
two drive transistors). It should be noted that, in other
embodiments of the present invention, appropriate vari-
ations may be made to the shape of the silicon island.
For example, the active layers of the first drive transistor
T12 and the second drive transistor T22 may also be two
U-shaped structures with the same opening direction
(that is, the first drive transistor T12 and the second drive
transistor T22 do not share an active layer). The present
invention does not limit a specific shape of the silicon
island.
[0049] Preferably, as shown in FIG. 2b and FIG. 2c,
before the silicon island is formed on the substrate 100,
a buffer layer 101 may be formed on the substrate 100
first, wherein the material of the buffer layer 101 may be,
for example, silicon nitride or silicon oxide. After the sil-
icon island is formed on the substrate 100, a second pho-
tolithography process is performed, to facilitate ion im-
plantation into a predetermined region of the silicon is-
land. As shown by the dotted boxes in FIG. 2a, ion im-
plantation is performed on a drain region of the first switch
transistor T11 and a drain region of the second switch
transistor T21 in this embodiment, so that their conduc-
tion properties are improved.
[0050] FIG. 3a is a planar schematic diagram of a pixel
group of an OLED display panel after a first through hole
is formed in Embodiment 1 of the present invention. FIG.
3b is a cross-sectional schematic diagram of a first sub-
pixel of an OLED display panel after the first through hole

is formed in Embodiment 1 of the present invention. FIG.
3c is a cross-sectional schematic diagram of a second
sub-pixel of an OLED display panel after the first through
hole is formed in Embodiment 1 of the present invention.
[0051] As shown in FIGs. 3a, 3b and 3c, a gate insu-
lative layer 120 is formed using a CVD process on the
silicon island and the buffer layer 101 that is not covered,
and a third photolithography process is performed, to
open first through holes 120a-1 and 120a-2 in the gate
insulative layer 120. The first through hole 120a-1 is lo-
cated on one end of the first segment 111-1 of the silicon
island, and is used to connect a drain D11 of the first
switch transistor T11 and a lower plate C1-1 of the first
storage capacitor C1 that are formed subsequently. The
first through hole 120a-2 is located on one end of the
third segment 112-1 of the silicon island, and is used to
connect a drain D21 of the second switch transistor T21
and a lower plate C2-1 of the second storage capacitor
C2 that are formed subsequently. In this embodiment,
the material of the gate insulative layer 120 is, for exam-
ple, oxide, nitride, or oxynitride. Apparently, other insu-
lative materials may also be used to deposit the gate
insulative layer 120, which are not limited in the present
invention.
[0052] FIG. 4a is a planar schematic diagram of a pixel
group of an OLED display panel after a first metal layer
is formed (a fourth photolithography process) in Embod-
iment 1 of the present invention. FIG. 4b is a cross-sec-
tional schematic diagram of a first sub-pixel of an OLED
display panel after the first metal layer is formed in Em-
bodiment 1 of the present invention. FIG. 4c is a cross-
sectional schematic diagram of a second sub-pixel of an
OLED display panel after the first metal layer is formed
in Embodiment 1 of the present invention.
[0053] Then, as shown in FIGs. 4a, 4b and 4c, a first
metal layer is formed on the gate insulative layer 120
using a sputtering or evaporation process. A fourth pho-
tolithography process is performed to pattern the first
metal layer, so as to respectively form a gate G11 of the
first switch transistor T11, a gate G12 of the first drive
transistor T12, a gate G21 of the second switch transistor
T21, a gate G22 of the second drive transistor T22, a
scan line Sn, a first electrode (that is, the lower plate
C1-1) of the first storage capacitor C1, and a first elec-
trode (that is, the lower plate C2-1) of the second storage
capacitor C2. A single-layer film made of metal such as
Cr, W, Ti, Ta, Mo, Al, or Cu, or alloy may be used as the
first metal layer; or a composite thin film formed by multi-
layer metal thin films may also be used as the first metal
layer.
[0054] Mainly referring to FIG. 4a, in this embodiment,
the first electrode (that is, the lower plate C1-1) of the
first storage capacitor C1 and the first electrode (that is,
the lower plate C2-1) of the second storage capacitor C2
are symmetrically distributed. Preferably, they each have
a shape of rectangle and have the same area. As shown
in FIG. 4b and FIG. 4c, the drain D11 of the first switch
transistor T11 is connected to the lower plate C1-1 of the

21 22 



EP 3 432 359 A1

13

5

10

15

20

25

30

35

40

45

50

55

first storage capacitor C1 via the first through hole 120a-
1, and the drain D21 of the second switch transistor T21
is connected to the lower plate C2-1 of the second stor-
age capacitor C2 via the first through hole 120a-2. It
should be noted that, the gate G12 of the first drive tran-
sistor T12 and the lower plate C1-1 of the first storage
capacitor C1 actually form an integral structure (as shown
in FIG. 4a). However, to facilitate description of structural
characteristics of the first drive transistor T12 and the
first storage capacitor C1 in the following content, the
gate G12 and the lower plate C1-1 are not shown as
integrally connected in FIG. 4b. Likewise, the gate G22
of the second drive transistor T22 and the lower plate
C2-1 of the second storage capacitor C2 actually form
an integral structure (as shown in FIG. 4a). However, to
facilitate following description of structural characteristics
of the second drive transistor T22 and the second storage
capacitor C2 in the following content, the gate G22 and
the lower plate C2-1 are not shown as integrally connect-
ed in FIG. 4c.
[0055] FIG. 5a is a planar schematic diagram of a pixel
group of an OLED display panel after a second through
hole is formed (a fifth photolithography process) in Em-
bodiment 1 of the present invention. FIG. 5b is a cross-
sectional schematic diagram of a first sub-pixel of an
OLED display panel after the second through hole is
formed in Embodiment 1 of the present invention. FIG.
5c is a cross-sectional schematic diagram of a second
sub-pixel of an OLED display panel after the second
through hole is formed in Embodiment 1 of the present
invention.
[0056] As shown in FIGs. 5a, 5b and 5c, a first inter-
layer insulative layer 140 is formed using a CVD process,
and then a fifth photolithography process is performed
to open a second through hole 140a-1 in the first inter-
layer insulative layer 140 and the gate insulative layer
120. The second through hole 140a-1 corresponds to a
position of a source of the first switch transistor T11, and
is used to enable an electrical connection between a first
data line D1 and the source S11 of the first switch tran-
sistor T11 that are formed subsequently. Specifically, the
second through hole 140a-1 is located on the other end
of the first segment 111-1 of the silicon island, and pen-
etrates the first interlayer insulative layer 140 and the
gate insulative layer 120 above the first segment 111-1.
In this embodiment, the material of the first interlayer in-
sulative layer 140 is, for example, oxide, nitride, or ox-
ynitride. Apparently, other insulative materials may also
be used to deposit the first interlayer insulative layer 140,
which are not limited in the present invention.
[0057] FIG. 6a is a planar schematic diagram of a pixel
group of an OLED display panel after a second metal
layer is formed (a sixth photolithography process) in Em-
bodiment 1 of the present invention. FIG. 6b is a cross-
sectional schematic diagram of a first sub-pixel of an
OLED display panel after the second metal layer is
formed in Embodiment 1 of the present invention. FIG.
6c is a cross-sectional schematic diagram of a second

sub-pixel of an OLED display panel after the second met-
al layer is formed in Embodiment 1 of the present inven-
tion.
[0058] As shown in FIGs. 6a, 6b and 6c, a second metal
layer is formed on the first interlayer insulative layer 140
using a sputtering or evaporation process. A sixth pho-
tolithography process is performed to pattern the second
metal layer, so as to respectively form the first data line
D1, a source S11 of the first switch transistor T11, and
a second electrode (that is, the upper plate C2-2) of the
second storage capacitor C2. A single-layer film made
of metal such as Cr, W, Ti, Ta, Mo, Al, or Cu, or alloy
may be used as the second metal layer; or a composite
thin film formed by multi-layer metal thin films may also
be used as the second metal layer. Mainly referring to
FIG. 6a, in this embodiment, the first data line D1 is par-
allel to the upper plate C2-2 of the second storage ca-
pacitor C2. The first data line D1 and the source S11 of
the first switch transistor T11 form an integral structure.
The upper plate C2-2 of the second storage capacitor
C2 has a shape of rectangle, and is located right above
the lower plate C2-1 of the second storage capacitor C2.
Finally, the second storage capacitor C2 is formed, which
consists of the lower plate C2-1, the upper plate C2-2,
and the first interlayer insulative layer 140 formed ther-
ebetween.
[0059] FIG. 7a is a planar schematic diagram of a pixel
group of an OLED display panel after a third through hole
is formed (a seventh photolithography process) in Em-
bodiment 1 of the present invention. FIG. 7b is a cross-
sectional schematic diagram of a first sub-pixel of an
OLED display panel after the third through hole is formed
in Embodiment 1 of the present invention. FIG. 7c is a
cross-sectional schematic diagram of a second sub-pixel
of an OLED display panel after the third through hole is
formed in Embodiment 1 of the present invention.
[0060] As shown in FIGs. 7a, 7b and 7c, a second in-
terlayer insulative layer 160 is formed using a CVD proc-
ess, and then a seventh photolithography process is per-
formed to open a third through hole 160a-2 in the second
interlayer insulative layer 160, the first interlayer insula-
tive layer 140 and the gate insulative layer 120. The third
through hole 160a-2 corresponds to a position of a source
of the second switch transistor T21, and is used to enable
an electrical connection between a second data line D2
and the source S21 of the second switch transistor T21
that are formed subsequently. Specifically, the third
through hole 160a-2 is located on the other end of the
third segment 112-1 of the silicon island, that is, the third
through hole 160a-2 penetrates the second interlayer in-
sulative layer 160, the first interlayer insulative layer 140
and the gate insulative layer 120 that are above the third
segment 112-1 of the silicon island. In this embodiment,
the material of the second interlayer insulative layer 160
is, for example, oxide, nitride, or oxynitride. Apparently,
other insulative materials may also be used to deposit
the second interlayer insulative layer 160, which are not
limited in the present invention.

23 24 



EP 3 432 359 A1

14

5

10

15

20

25

30

35

40

45

50

55

[0061] In a preferred solution, in order to make the first
storage capacitor C1 and the second storage capacitor
C2 have the same capacitance value, an eighth photoli-
thography process is performed after the third through
hole 160a-2 is formed, to form an opening 160b that ex-
actly faces the lower plate C1-1 of the first storage ca-
pacitor C1 in the second interlayer insulative layer 160.
That is, the second interlayer insulative layer 160 above
the lower plate C1-1 of the first storage capacitor C1 is
removed, so that dielectric layers of the first storage ca-
pacitor C1 and the second storage capacitor C2 are of
the same thickness. That is, the first storage capacitor
C1 and the second storage capacitor C2 both use the
first interlayer insulative layer 140 as the dielectric layer.
It can be understood that, the present invention does not
limit a forming sequence of the third through hole 160a-
2 and the opening 160b. In other embodiments of the
present invention, the opening 160b may also be formed
prior to the formation of the third through hole 160a-2.
Further, the formation of the opening 160b can be omit-
ted. Another manner such as increasing the area of the
plate of the first storage capacitor may also be used to
make the capacitance values of the first storage capacitor
C1 and the second storage capacitor C2 equal.
[0062] FIG. 8a is a planar schematic diagram of a pixel
group of an OLED display panel after a third metal layer
is formed (a ninth photolithography process) in Embod-
iment 1 of the present invention. FIG. 8b is a cross-sec-
tional schematic diagram of a first sub-pixel of an OLED
display panel after the third metal layer is formed in Em-
bodiment 1 of the present invention. FIG. 8c is a cross-
sectional schematic diagram of a second sub-pixel of an
OLED display panel after the third metal layer is formed
in Embodiment 1 of the present invention.
[0063] As shown in FIGs. 8a, 8b and 8c, a third metal
layer is formed on the second interlayer insulative layer
160 using a sputtering or evaporation process. A ninth
photolithography process is performed to pattern the third
metal layer, so as to respectively form the second data
line D2, a source S21 of the second switch transistor T21,
and a second electrode (that is, the upper plate C1-2) of
the first storage capacitor C1. In this embodiment, the
first data line D1 and the upper plate C1-2 of the first
storage capacitor C1 are not located on the same layer
(that is, they are located on different structural layers),
and the second data line D2 and the upper plate C2-2 of
the second storage capacitor C2 are not located on the
same layer (that is, they are located on different structural
layers), thus reducing an in-layer distance (which, herein,
refers to a distance between a data line and an upper
plate of a storage capacitor that are on the same layer).
Consequently, the pixel area is reduced, the PPI of the
OLED display panel is improved, and the resolution of
the OLED display panel is enhanced. A single-layer film
made of metal such as Cr, W, Ti, Ta, Mo, Al, or Cu, or
alloy may be used as the third metal layer; or a composite
thin film formed by multi-layer metal thin films may also
be used as the third metal layer. Mainly referring to FIG.

8a, in this embodiment, the second electrode (that is, the
upper plate C1-2) of the first storage capacitor C1 and
the second electrode (that is, the upper plate C2-2) of
the second storage capacitor C2 are symmetrically dis-
tributed. Preferably, each of them has a shape of rectan-
gle. Mainly referring to FIG. 8b and FIG. 8c, the second
data line D2 is parallel to the upper plate C1-2 of the first
storage capacitor C1. The second data line D2 and the
source S21 of the second switch transistor T21 actually
form an integral structure, and the upper plate C1-2 of
the first storage capacitor C1 is located right above the
lower plate C1-1 of the first storage capacitor C1. In ad-
dition, the lower plate C1-1 of the first storage capacitor
C1 and the lower plate C2-1 of the second storage ca-
pacitor C2 have the same area, and the upper plate C1-2
of the first storage capacitor C1 and the upper plate C2-2
of the second storage capacitor C2 have the same area.
[0064] FIG. 9a is a planar schematic diagram of a pixel
group of an OLED display panel after a fourth through
hole is formed (a tenth photolithography process) in Em-
bodiment 1 of the present invention. FIG. 9b is a cross-
sectional schematic diagram of a first sub-pixel of an
OLED display panel after the fourth through hole is
formed in Embodiment 1 of the present invention. FIG.
9c is a cross-sectional schematic diagram of a second
sub-pixel of an OLED display panel after the fourth
through hole is formed in Embodiment 1 of the present
invention.
[0065] As shown in FIGs. 9a, 9b and 9c, a third inter-
layer insulative layer 180 is formed using a CVD process,
and a ninth photolithography process is performed, to
open fourth through holes 180a, 180a-1, 180a-2, 180a-
3, and 180a-4 in the third interlayer insulative layer 180.
The fourth through holes are used to enable electrical
connections of a source to a drain of the first drive tran-
sistor T12, a source to a drain of the second drive tran-
sistor T22, the power line VDD, the upper plate C1-2 of
the first storage capacitor C1 to the upper plate C2-2 of
the second storage capacitor C2.
[0066] Specifically, the fourth through 180a corre-
sponds to a position of a source of the first drive transistor
T12 and a source of the second drive transistor T22, and
penetrates the gate insulative layer 120, the first inter-
layer insulative layer 140, the second interlayer insulative
layer 160, and the third interlayer insulative layer 180 that
are above the fifth segment 113 (that is, the active layer
113) of the silicon island. The fourth through 180a-1 cor-
responds to a position of a drain of the first drive transistor
T12, and penetrates the gate insulative layer 120, the
first interlayer insulative layer 140, the second interlayer
insulative layer 160, and the third interlayer insulative
layer 180 that are above the second segment 111-2 (that
is, the active layer 111-2) of the silicon island. The fourth
through 180a-2 corresponds to a position of a drain of
the second drive transistor T22, and penetrates the gate
insulative layer 120, the first interlayer insulative layer
140, the second interlayer insulative layer 160, and the
third interlayer insulative layer 180 that are above the
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fourth segment 112-2 (that is, the active layer 112-2) of
the silicon island. The fourth through hole 180a-3 is lo-
cated above the first storage capacitor C1, and pene-
trates the third interlayer insulative layer 180 that is above
the upper plate C1-2 of the first storage capacitor C1.
The fourth through hole 180a-4 is located above the sec-
ond storage capacitor C2, and penetrates the second
interlayer insulative layer 160 and the third interlayer in-
sulative layer 180 that are above the upper plate C2-2 of
the second storage capacitor C2. In this embodiment,
the material of the third interlayer insulative layer 180 is,
for example, oxide, nitride, or oxynitride. Apparently, oth-
er insulative materials may also be used to deposit the
third interlayer insulative layer 180, which are not limited
in the present invention.
[0067] FIG. 10a is a planar schematic diagram of a
pixel group of an OLED display panel after a fourth metal
layer is formed in Embodiment 1 of the present invention.
FIG. 10b is a cross-sectional schematic diagram of a first
sub-pixel of an OLED display panel after the fourth metal
layer is formed in Embodiment 1 of the present invention.
FIG. 10c is a cross-sectional schematic diagram of a sec-
ond sub-pixel of an OLED display panel after the fourth
metal layer is formed in Embodiment 1 of the present
invention.
[0068] As shown in FIGs. 10a, 10b and 10c, a fourth
metal layer is formed on the third interlayer insulative
layer 180 using a sputtering or evaporation process. An
eleventh photolithography process is performed to pat-
tern the fourth metal layer, so as to form a source S12
and a drain D12 of the first drive transistor T12, a source
S22 and a drain D22 of the second drive transistor T22,
and the power line VDD. A single-layer film made of metal
such as Cr, W, Ti, Ta, Mo, Al, or Cu, or alloy may be used
as the fourth metal layer; or a composite thin film formed
by multi-layer metal thin films may also be used as the
fourth metal layer. Mainly referring to FIG. 10a, in this
embodiment, the fourth metal layer is located above the
first storage capacitor C1 and the second storage capac-
itor C2. The power line VDD, the source S12 of the first
drive transistor T12, and the source S22 of the second
drive transistor T22 actually form an integral structure.
More specifically, the first drive transistor T12 and the
second drive transistor T22 share a source. The drain
D12 of the first drive transistor T12 and the drain D22 of
the second drive transistor T22 are arranged in mirror
symmetry with respect to the power line VDD. Likewise,
the first storage capacitor C1 and the second storage
capacitor C2 also are arranged in mirror symmetry with
respect to the power line VDD.
[0069] FIG. 11a is a planar schematic diagram of a
pixel group of an OLED display panel after a contact hole
is formed in Embodiment 1 of the present invention. FIG.
11b is a cross-sectional schematic diagram of a first sub-
pixel of an OLED display panel after the contact hole is
formed in Embodiment 1 of the present invention. FIG.
11c is a cross-sectional schematic diagram of a second
sub-pixel of an OLED display panel after the contact hole

is formed in Embodiment 1 of the present invention.
[0070] As shown in FIGs. 11a, 11b and 11c, a passi-
vated insulative layer 200 is formed using a CVD process
on the power line VDD and the third interlayer insulative
layer 180 that is not covered by the power line VDD, and
a twelfth photolithography process is performed, to form
contact holes 200a-1 and 200a-2 in the passivated insu-
lative layer 200. The contact holes 200a-1 and 200a-2
correspond to positions of the drains of the first drive
transistor T12 and the second drive transistor T22. Spe-
cifically, the contact holes penetrate the passivated in-
sulative layer 200 above the drains of the first drive tran-
sistor T12 and the second drive transistor T22. In this
embodiment, the material of the passivated insulative
layer 200 is, for example, oxide, nitride, or oxynitride.
Apparently, other insulative materials may also be used
to deposit the passivated insulative layer 200, which are
not limited in the present invention.
[0071] Then, as shown in FIGs. 12a, 12b and 12c, an
electrode layer is formed on the passivated insulative
layer 200 using a sputtering or evaporation process. A
thirteenth photolithography process is performed to pat-
tern the electrode layer, so as to form an anode 221 of
a first OLED and an anode 222 of a second OLED. The
anode 221 of the first OLED is electrically connected to
the drain D12 of the first drive transistor T12 through the
contact hole 200a-1. The anode 222 of the second OLED
is electrically connected to the drain D22 of the second
drive transistor T22 through the contact hole 200a-2. The
electrode layer may be made by using one or more of
the following materials: indium tin oxide, zinc oxide, in-
dium zinc oxide, silver, gold, and aluminum.
[0072] Continuously referring to FIG. 12b, the source
S12 of the first drive transistor T12 is electrically connect-
ed to the active layer 112-1 of the first drive transistor
T12 via the fourth through hole 180a. In addition, the
source S12 of the first drive transistor T12 is electrically
connected to the power line VDD and the second elec-
trode (that is, the upper plate C1-2) of the first storage
capacitor C1 via the fourth through hole 180a-3.
[0073] Continuously referring to FIG. 12c, the source
S22 of the second drive transistor T22 is electrically con-
nected to the active layer 112-2 of the second drive tran-
sistor T22 via the fourth through hole 180a. In addition,
the source S22 of the second drive transistor T22 is elec-
trically connected to the power line VDD and the second
electrode (that is, the upper plate C2-2) of the second
storage capacitor C2 via the fourth through hole 180a-4.
[0074] Further, after the anode 221 of the first OLED
and the anode 222 of the second OLED are formed, a
pixel restriction layer may be further formed using a con-
ventional process. A light-emitting layer and a cathode
may also be formed subsequently using the conventional
process, to complete manufacture of the OLED device.
Details are not described herein.
[0075] To sum up, in the OLED display panel of this
embodiment, two sub-pixels form a group, and are ar-
ranged in mirror symmetry with respect to the power line
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VDD. The data lines respectively connected to the two
sub-pixels in the same pixel group are located on different
structural layers. Therefore, a distance between adjacent
data lines on the same layer is doubled without reducing
the pixel area, and adjacent data lines on different layers
are isolated by an interlayer insulative layer, thus effec-
tively reducing the probability of occurrence of a short
circuit between data lines. Moreover, crosstalk between
the data lines is significantly eliminated during use, which
not only enhances the product yield, but also improves
the image quality of the product. Moreover, because the
data lines correspondingly connected to the two sub-pix-
els in the same pixel group are disposed on different
structural layers, the pixel area can be reduced based
on existing apparatuses and process conditions, improv-
ing the PPI of the OLED display panel, and enhancing
the resolution of the OLED display panel. In addition, a
first data line D1 and an upper plate C1-2 of the first
storage capacitor C1 are located on different layers, and
a second data line D2 and an upper plate C2-2 of the
second storage capacitor C2 are located on different lay-
ers. For example, the first data line D1 and the upper
plate C2-2 of the second storage capacitor C2 are formed
together, while the second data line D2 and the upper
plate C1-2 of the first storage capacitor C1 are formed
together. Therefore, a distance between a data line and
an upper plate of a storage capacitor that are on the same
layer can be reduced, thus further reducing the pixel area,
improving the PPI of the OLED display panel, and en-
hancing the resolution of the OLED display panel.

Embodiment 2

[0076] In this embodiment, the upper plate C1-2 of the
first storage capacitor C1 and the upper plate C2-2 of the
second storage capacitor C2 form an integral structure
through a process in one attempt.
[0077] Continuously referring to FIGs. 19a, 20a, and
21a, the first data line D1, the second data line D2, and
the power line VDD are parallel to each other. The scan
line Sn is perpendicular to the power line VDD. Moreover,
the first data line D1 and the second data line D2 are
arranged in mirror symmetry with respect to the power
line VDD. In addition, the first storage capacitor C1 and
the second storage capacitor C2 are arranged in mirror
symmetry with respect to the power line VDD; the first
switch transistor T11 and the second switch transistor
T21 are arranged in mirror symmetry with respect to the
power line VDD; and the first drive transistor T12 and the
second drive transistor T22 are arranged in mirror sym-
metry with respect to the power line VDD.
[0078] Specifically, in this embodiment, the upper plate
C1-2 of the first storage capacitor C1 and the upper plate
C2-2 of the second storage capacitor C2 form an integral
structure and are both in a shape of rectangle. The lower
plate C1-1 of the first storage capacitor C1 and the lower
plate C2-1 of the second storage capacitor C2 are also
in a shape of rectangle.

[0079] The technical solution of this embodiment is fur-
ther described below with reference to the planar top
views and cross-sectional schematic diagrams of a man-
ufacturing process of a TFT-LCD array substrate accord-
ing to Embodiment 1 of the present invention.
[0080] FIG. 13a is a planar schematic diagram of a
pixel group of an OLED display panel after a silicon island
is formed in Embodiment 2 of the present invention. FIG.
13b is a cross-sectional schematic diagram of a first sub-
pixel of an OLED display panel after the silicon island is
formed in Embodiment 2 of the present invention. FIG.
13c is a cross-sectional schematic diagram of a second
sub-pixel of an OLED display panel after the silicon island
is formed in Embodiment 2 of the present invention.
[0081] As shown in FIGs. 13a, 13b and 13c, a substrate
100 is provided. Then, a silicon island is formed on the
substrate 100. The silicon island is used as an active
layer for the first switch transistor T11, the first drive tran-
sistor T12, the second switch transistor T21, and the sec-
ond drive transistor T22. In this embodiment, before the
silicon island is formed on the substrate 100, a buffer
layer 101 is formed on the substrate 100 first. Preferably,
after the silicon island is formed on the substrate 100, a
second photolithography process is performed, to con-
duct ion implantation into a predetermined region of the
silicon island.
[0082] FIG. 14a is a planar schematic diagram of a
pixel group of an OLED display panel after a first through
hole is formed in Embodiment 2 of the present invention.
FIG. 14b is a cross-sectional schematic diagram of a first
sub-pixel of an OLED display panel after the first through
hole is formed in Embodiment 2 of the present invention.
FIG. 14c is a cross-sectional schematic diagram of a sec-
ond sub-pixel of an OLED display panel after the first
through hole is formed in Embodiment 2 of the present
invention
[0083] As shown in FIGs. 14a, 14b and 14c, a gate
insulative layer 120 is formed using a CVD process on
the silicon island and the buffer layer 101 that is not cov-
ered, and a third photolithography process is performed
to open first through holes 120a-1 and 120a-2 in the gate
insulative layer 120.
[0084] FIG. 15a is a planar schematic diagram of a
pixel group of an OLED display panel after a first metal
layer is formed in Embodiment 2 of the present invention.
FIG. 15b is a cross-sectional schematic diagram of a first
sub-pixel of an OLED display panel after the first metal
layer is formed in Embodiment 2 of the present invention.
FIG. 15c is a cross-sectional schematic diagram of a sec-
ond sub-pixel of an OLED display panel after the first
metal layer is formed in Embodiment 2 of the present
invention.
[0085] As shown in FIGs. 15a, 15b and 15c, a first met-
al layer is formed on the gate insulative layer 120 using
a sputtering or evaporation process. A fourth photolithog-
raphy process is performed to pattern the first metal layer,
so as to respectively form a gate G11 of the first switch
transistor T11, a gate G12 of the first drive transistor T12,
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a gate G21 of the second switch transistor T21, a gate
G22 of the second drive transistor T22, a scan line Sn,
a first electrode (that is, the lower plate C1-1) of the first
storage capacitor C1, and a first electrode (that is, the
lower plate C2-1) of the second storage capacitor C2.
[0086] FIG. 16a is a planar schematic diagram of a
pixel group of an OLED display panel after a second
through hole is formed in Embodiment 2 of the present
invention. FIG. 16b is a cross-sectional schematic dia-
gram of a first sub-pixel of an OLED display panel after
the second through hole is formed in Embodiment 2 of
the present invention. FIG. 16c is a cross-sectional sche-
matic diagram of a second sub-pixel of an OLED display
panel after the second through hole is formed in Embod-
iment 2 of the present invention.
[0087] As shown in FIGs. 16a, 16b and 16c, a first in-
terlayer insulative layer 140 is formed using a CVD proc-
ess, and a fifth photolithography process is performed to
open the second through hole 140a-1 in the first interlayer
insulative layer 140 and the gate insulative layer 120.
The second through hole 140a-1 corresponds to a posi-
tion of a source of the first switch transistor T11, and is
used to enable an electrical connection between a first
data line D1 and the source S11 of the first switch tran-
sistor T11 that are formed subsequently.
[0088] FIG. 17a is a planar schematic diagram of a
pixel group of an OLED display panel after a second met-
al layer is formed in Embodiment 2 of the present inven-
tion. FIG. 17b is a cross-sectional schematic diagram of
a first sub-pixel of an OLED display panel after the second
metal layer is formed in Embodiment 2 of the present
invention. FIG. 17c is a cross-sectional schematic dia-
gram of a second sub-pixel of an OLED display panel
after the second metal layer is formed in Embodiment 2
of the present invention.
[0089] As shown in FIGs. 17a, 17b and 17c, a second
metal layer is formed on the first interlayer insulative layer
140 using a sputtering or evaporation process. A sixth
photolithography process is performed to pattern the sec-
ond metal layer, so as to form the first data line D1, a
source S11 of the first switch transistor T11, a second
electrode (that is, the upper plate C1-2) of the first storage
capacitor C1, and a second electrode (that is, the upper
plate C2-2) of the second storage capacitor C2.
[0090] Mainly referring to FIG. 17a, a difference be-
tween this embodiment and Embodiment 1 lies in that,
the upper plate C1-2 of the first storage capacitor C1 and
the upper plate C2-2 of the second storage capacitor C2
form an integral structure through a process in one at-
tempt. As the upper plates of the first storage capacitor
C1 and the second storage capacitor C2 are formed at
the same time, thus there is no need to additionally form
an opening to ensure equal capacitance values of the
first storage capacitor C1 and the second storage capac-
itor C2. Therefore, compared with the solution in Embod-
iment 1, this solution has simpler process and lower
costs.
[0091] FIG. 18a is a planar schematic diagram of a

pixel group of an OLED display panel after a third through
hole is formed in Embodiment 2 of the present invention.
FIG. 18b is a cross-sectional schematic diagram of a first
sub-pixel of an OLED display panel after the third through
hole is formed in Embodiment 2 of the present invention.
FIG. 18c is a cross-sectional schematic diagram of a sec-
ond sub-pixel of an OLED display panel after the third
through hole is formed in Embodiment 2 of the present
invention.
[0092] As shown in FIGs. 18a, 18b and 18c, a second
interlayer insulative layer 160 is formed using a CVD
process, and a seventh photolithography process is per-
formed to open the third through hole 160a-2 in the sec-
ond interlayer insulative layer 160, the first interlayer in-
sulative layer 140 and the gate insulative layer 120. The
third through hole 160a-2 corresponds to a position of a
source of the second switch transistor T21, and is used
to enable an electrical connection of a second data line
D2 and the source S21 of the second switch transistor
T21 that are formed subsequently.
[0093] FIG. 19a is a planar schematic diagram of a
pixel group of an OLED display panel after a third metal
layer is formed in Embodiment 2 of the present invention.
FIG. 19b is a cross-sectional schematic diagram of a first
sub-pixel of an OLED display panel after the third metal
layer is formed in Embodiment 2 of the present invention.
FIG. 19c is a cross-sectional schematic diagram of a sec-
ond sub-pixel of an OLED display panel after the third
metal layer is formed in Embodiment 2 of the present
invention.
[0094] As shown in FIGs. 19a, 19b and 19c, a third
metal layer is formed on the second interlayer insulative
layer 160 using a sputtering or evaporation process. An
eighth photolithography process is performed to pattern
the third metal layer, so as to form the second data line
D2 and a source S21 of the second switch transistor T21.
In this embodiment, the second data line D2 and the
source S21 of the second switch transistor T21 form an
integral structure.
[0095] FIG. 20a is a planar schematic diagram of a
pixel group of an OLED display panel after a fourth
through hole is formed in Embodiment 2 of the present
invention. FIG. 20b is a cross-sectional schematic dia-
gram of a first sub-pixel of an OLED display panel after
the fourth through hole is formed in Embodiment 2 of the
present invention. FIG. 20c is a cross-sectional schemat-
ic diagram of a second sub-pixel of an OLED display
panel after the fourth through hole is formed in Embodi-
ment 2 of the present invention.
[0096] As shown in FIGs. 20a, 20b and 20c, a third
interlayer insulative layer 180 is formed using a CVD
process, and an eighth photolithography process is per-
formed to open fourth through holes 180a, 180a-1, 180a-
2, 180a-3, and 180a-4 in the third interlayer insulative
layer 180. The fourth through holes are used to enable
electrical connections of a source to a drain of the first
drive transistor T12, a source to a drain of the second
drive transistor T22, the power line VDD, the upper plate
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C1-2 of the first storage capacitor C1 to the upper plate
C2-2 of the second storage capacitor C2.
[0097] FIG. 21a is a planar schematic diagram of a
pixel group of an OLED display panel after a fourth metal
layer is formed in Embodiment 2 of the present invention.
FIG. 21b is a cross-sectional schematic diagram of a first
sub-pixel of an OLED display panel after the fourth metal
layer is formed in Embodiment 2 of the present invention.
FIG. 21c is a cross-sectional schematic diagram of a sec-
ond sub-pixel of an OLED display panel after the fourth
metal layer is formed in Embodiment 2 of the present
invention.
[0098] As shown in FIGs. 21a, 21b and 21c, a fourth
metal layer is formed on the third interlayer insulative
layer 180 using a sputtering or evaporation process. A
tenth photolithography process is performed to pattern
the fourth metal layer, so as to form a source S12 and a
drain D12 of the first drive transistor T12, a source S22
and a drain D22 of the second drive transistor T22, and
the power line VDD.
[0099] FIG. 22a is a planar schematic diagram of a
pixel group of an OLED display panel after a contact hole
is formed in Embodiment 2 of the present invention. FIG.
22b is a cross-sectional schematic diagram of a first sub-
pixel of an OLED display panel after the contact hole is
formed in Embodiment 2 of the present invention. FIG.
22c is a cross-sectional schematic diagram of a second
sub-pixel of an OLED display panel after the contact hole
is formed in Embodiment 2 of the present invention.
[0100] As shown in FIGs. 22a, 22b and 22c, a passi-
vated insulative layer 200 is formed using a CVD process
on the power line VDD and the third interlayer insulative
layer 180 that is not covered by the power line VDD, and
an eleventh photolithography process is performed to
form a contact hole 200a in the passivated insulative layer
200. The contact hole 200a correspond to positions of
drain of the first drive transistor T12 and the second drive
transistor T22. Specifically, the contact hole penetrates
the passivated insulative layer 200 above the drains of
the first drive transistor T12 and the second drive tran-
sistor T22.
[0101] FIG. 23a is a planar schematic diagram of a
pixel group of an OLED display panel after an anode is
formed in Embodiment 2 of the present invention. FIG.
23b is a cross-sectional schematic diagram of a first sub-
pixel of an OLED display panel after the anode is formed
in Embodiment 2 of the present invention. FIG. 23c is a
cross-sectional schematic diagram of a second sub-pixel
of an OLED display panel after the anode is formed in
Embodiment 2 of the present invention.
[0102] As shown in FIGs. 23a, 23b and 23c, an elec-
trode layer is formed on the passivated insulative layer
200 using a sputtering or evaporation process. A twelfth
photolithography process is performed to pattern the
electrode layer, so as to form an anode 221 of a first
OLED and an anode 222 of a second OLED. The anode
221 of the first OLED is electrically connected to the drain
D12 of the first drive transistor T12 through the contact

hole 200a. The anode 222 of the second OLED is elec-
trically connected to the drain D22 of the second drive
transistor T22 through the contact hole 200a.
[0103] Further, after the anode 221 of the first OLED
and the anode 222 of the second OLED are formed, a
pixel restriction layer may be further formed using a con-
ventional process. A light-emitting layer and a cathode
may also be formed subsequently using the conventional
process, to complete manufacture of the OLED device.
Details are not described herein.
[0104] To sum up, in the OLED display panel of Em-
bodiment 2, two sub-pixels form a group, and are ar-
ranged in mirror symmetry with respect to the power line
VDD. The data lines respectively connected to the two
sub-pixels in the same pixel group are located on different
structural layers. Therefore, an in-layer distance between
adjacent data lines is doubled without reducing the pixel
area, and adjacent data lines on different layers are iso-
lated by an interlayer insulative layer, thus effectively re-
ducing the probability of occurrence of a short circuit be-
tween data lines. Moreover, crosstalk between the data
lines is significantly eliminated during use, which not only
enhances the product yield, but also improves the image
quality of the product. Moreover, because the data lines
correspondingly connected to the two sub-pixels in the
same pixel group are disposed on different structural lay-
ers, the pixel area can be reduced based on existing ap-
paratuses and process conditions, improving the PPI of
the OLED display panel, and enhancing the resolution
of the OLED display panel. In addition, the upper plate
C1-2 of the first storage capacitor C1 and the upper plate
C2-2 of the second storage capacitor C2 are formed
through a process in one attempt, simplifying a manu-
facturing process and reducing the costs.
[0105] It should be noted that, the embodiments in the
specification are described progressively, each embod-
iment emphasizes a part different from other embodi-
ments, and identical or similar parts of the embodiments
may be obtained with reference to each other. The struc-
ture disclosed in the embodiments is corresponding to
the method disclosed in the embodiments, so it is de-
scribed simply, and for related parts, reference may be
made to the descriptions of the parts in the method em-
bodiment.
[0106] The above merely describes preferred embod-
iments of the present invention, and is not intended to
limit the present invention. Any replacements and mod-
ifications made by persons of ordinary skill in the art ac-
cording to the disclosed content should all fall within the
protection scope of claims of the present invention.

Claims

1. An OLED (Organic Light-Emitting Diode) display
panel, comprising: a plurality of scan lines, data lines,
and power lines formed on a substrate, the scan lines
and the data lines defining a plurality of pixel groups
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arranged in a matrix, each pixel group having two
sub-pixels, the two sub-pixels in a same pixel group
connected to a same power line and arranged in mir-
ror symmetry with respect to the power line, the data
lines connected to the two sub-pixels in the same
pixel group being located on different structural lay-
ers.

2. The OLED display panel of claim 1, wherein the two
sub-pixels in the same pixel group include a first sub-
pixel and a second sub-pixel, the first sub-pixel com-
prising a first storage capacitor, the second sub-pixel
comprising a second storage capacitor, and wherein
an upper plate of the first storage capacitor and an
upper plate of the second storage capacitor are lo-
cated on different structural layers.

3. The OLED display panel of claim 2, wherein: the first
sub-pixel further comprises a first switch transistor
and a first drive transistor; the second sub-pixel fur-
ther comprises a second switch transistor and a sec-
ond drive transistor; a source of the first switch tran-
sistor is connected to a first data line; a source of the
second switch transistor is connected to a second
data line; the first data line, the second data line and
the power line are parallel to one another; the scan
line is perpendicular to the power line; and the first
data line and the second data line, the first storage
capacitor and the second storage capacitor, the first
switch transistor and the second switch transistor,
and the first drive transistor and the second drive
transistor are respectively arranged in mirror sym-
metry with respect to the power line.

4. The OLED display panel of claim 3, further compris-
ing:

a silicon island formed on the substrate and
serving as an active layer for the first switch tran-
sistor, the first drive transistor, the second switch
transistor and the second drive transistor;
a gate insulative layer and a plurality of first
through holes, wherein the gate insulative layer
is formed on the substrate and the silicon island,
and wherein the first through holes are used to
make electrical connections between a drain of
the first switch transistor and a lower plate of the
first storage capacitor as well as between a drain
of the second switch transistor and a lower plate
of the second storage capacitor;
a patterned first metal layer formed on the gate
insulative layer and serving as the scan line, the
lower plate of the first storage capacitor, the low-
er plate of the second storage capacitor, a gate
of the first switch transistor, a gate of the first
drive transistor, a gate of the second switch tran-
sistor and a gate of the second drive transistor;
a first interlayer insulative layer and a second

through hole, wherein the first interlayer insula-
tive layer is formed on the gate insulative layer
and the patterned first metal layer, and wherein
the second through hole is used to make an elec-
trical connection between the first data line and
the source of the first switch transistor;
a patterned second metal layer formed on the
first interlayer insulative layer and serving as the
first data line, the source of the first switch tran-
sistor as well as the upper plate of the second
storage capacitor;
a second interlayer insulative layer and a third
through hole, wherein the second interlayer in-
sulative layer is formed on the first interlayer in-
sulative layer and the patterned second metal
layer, and wherein the third through hole is used
to make an electrical connection between the
second data line and the source of the second
switch transistor;
a patterned third metal layer formed on the sec-
ond interlayer insulative layer and serving as the
second data line, the source of the second
switch transistor as well as the upper plate of
the first storage capacitor;
a third interlayer insulative layer and fourth
through holes, wherein the third interlayer insu-
lative layer is formed on the second interlayer
insulative layer and the patterned third metal lay-
er, and wherein the fourth through holes are
used to make electrical connections among the
source and the drain of the first drive transistor,
the source and the drain of the second drive tran-
sistor, the power line, the upper plate of the first
storage capacitor and the upper plate of the sec-
ond storage capacitor;
a patterned fourth metal layer formed on the third
interlayer insulative layer and serving as the
source and the drain of the first drive transistor,
the source and the drain of the second drive tran-
sistor and the power line; and
a passivated insulative layer and a plurality of
contact holes, wherein the passivated insulative
layer is formed on the third interlayer insulative
layer and the patterned fourth metal layer; and
wherein the contact holes are used to make
electrical connections between the drain of the
first drive transistor and an anode of a first OLED
as well as between the drain of the second drive
transistor and an anode of a second OLED.

5. The OLED display panel of claim 4, wherein the
OLED display panel further comprises an opening,
and wherein the opening penetrates the second in-
terlayer insulative layer and faces the lower plate of
the first storage capacitor.

6. The OLED display panel of claim 1, wherein the two
sub-pixels in the same pixel group include a first sub-
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pixel and a second sub-pixel, the first sub-pixel com-
prising a first storage capacitor, the second sub-pixel
comprising a second storage capacitor, and wherein
an upper plate of the first storage capacitor and an
upper plate of the second storage capacitor are lo-
cated on a same structural layer.

7. The OLED display panel of claim 6, wherein: the first
sub-pixel further comprises a first switch transistor
and a first drive transistor; the second sub-pixel fur-
ther comprises a second switch transistor and a sec-
ond drive transistor; a source of the first switch tran-
sistor is connected to a first data line; a source of the
second switch transistor is connected to a second
data line; the first data line, the second data line and
the power line are parallel to one another; the scan
line is perpendicular to the power line; and the first
data line and the second data line, the first storage
capacitor and the second storage capacitor, the first
switch transistor and the second switch transistor,
and the first drive transistor and the second drive
transistor are respectively arranged in mirror sym-
metry with respect to the power line.

8. The OLED display panel of claim 7, comprising:

a silicon island formed on the substrate and
serving as an active layer for the first switch tran-
sistor, the first drive transistor, the second switch
transistor and the second drive transistor;
a gate insulative layer and a plurality of first
through holes, wherein the gate insulative layer
is formed on the substrate and the silicon island,
and wherein the first through holes are used to
make electrical connections between a drain of
the first switch transistor and a lower plate of the
first storage capacitor as well as between a drain
of the second switch transistor and a lower plate
of the second storage capacitor;
a patterned first metal layer formed on the gate
insulative layer and serving as the scan line, the
lower plate of the first storage capacitor, the low-
er plate of the second storage capacitor, a gate
of the first switch transistor, a gate of the first
drive transistor, a gate of the second switch tran-
sistor, and a gate of the second drive transistor;
a first interlayer insulative layer and a second
through hole, wherein the first interlayer insula-
tive layer is formed on the gate insulative layer
and the patterned first metal layer, and wherein
the second through hole is used to make an elec-
trical connection between the first data line and
the source of the first switch transistor;
a patterned second metal layer formed on the
first interlayer insulative layer and serving as the
first data line, the source of the first switch tran-
sistor, the upper plate of the first storage capac-
itor as well as the upper plate of the second stor-

age capacitor;
a second interlayer insulative layer and a third
through hole, wherein the second interlayer in-
sulative layer is formed on the first interlayer in-
sulative layer and the patterned second metal
layer, and wherein the third through hole is used
to make an electrical connection between the
second data line and the source of the second
switch transistor;
a patterned third metal layer formed on the sec-
ond interlayer insulative layer and serving as the
second data line as well as the source of the
second switch transistor;
a third interlayer insulative layer and fourth
through holes, wherein the third interlayer insu-
lative layer is formed on the second interlayer
insulative layer and the patterned third metal lay-
er, and wherein the fourth through holes are
used to make electrical connections among the
source and the drain of the first drive transistor,
the source and the drain of the second drive tran-
sistor, the power line, the upper plate of the first
storage capacitor and the upper plate of the sec-
ond storage capacitor;
a patterned fourth metal layer formed on the third
interlayer insulative layer and serving as the
source and the drain of the first drive transistor,
the source and the drain of the second drive tran-
sistor as well as the power line; and
a passivated insulative layer and a plurality of
contact holes, wherein the passivated insulative
layer is formed on the third interlayer insulative
layer and the patterned fourth metal layer; and
wherein the contact holes are used to make
electrical connections between the drain of the
first drive transistor and an anode of a first OLED
as well as between the drain of the second drive
transistor and an anode of a second OLED.

9. A method for manufacturing an OLED (Organic
Light-Emitting Diode) display panel, comprising:

forming a plurality of scan lines, data lines, and
power lines on a substrate, the scan lines and
the data lines defining a plurality of pixel groups
arranged in a matrix,
wherein each pixel group has two sub-pixels,
the two sub-pixels in a same pixel group con-
nected to a same power line and arranged in
mirror symmetry with respect to the power line,
and wherein the data lines connected to the two
sub-pixels in the same pixel group are located
on different structural layers.

10. The method for manufacturing an OLED display pan-
el of claim 9, wherein the two sub-pixels in the same
pixel group include a first sub-pixel and a second
sub-pixel, the first sub-pixel comprising a first stor-

37 38 



EP 3 432 359 A1

21

5

10

15

20

25

30

35

40

45

50

55

age capacitor, the second sub-pixel comprising a
second storage capacitor; and wherein an upper
plate of the first storage capacitor and an upper plate
of the second storage capacitor are located on dif-
ferent structural layers.

11. The method for manufacturing an OLED display pan-
el of claim 10, wherein: the first sub-pixel further com-
prises a first switch transistor and a first drive tran-
sistor; the second sub-pixel further comprises a sec-
ond switch transistor and a second drive transistor;
a source of the first switch transistor is connected to
a first data line; a source of the second switch tran-
sistor is connected to a second data line; the first
data line, the second data line and the power line
are parallel to one another; the scan line is perpen-
dicular to the power line; and the first data line and
the second data line, the first storage capacitor and
the second storage capacitor, the first switch tran-
sistor and the second switch transistor, and the first
drive transistor and the second drive transistor are
respectively arranged in mirror symmetry with re-
spect to the power line.

12. The method for manufacturing an OLED display pan-
el of claim 11, wherein the OLED display panel is
formed through the following steps:

forming a silicon island, wherein the silicon is-
land serves as an active layer for the first switch
transistor, the first drive transistor, the second
switch transistor and the second drive transistor;
forming a gate insulative layer and a plurality of
first through holes, wherein the gate insulative
layer is formed on the substrate and the silicon
island, and wherein the first through holes are
used to make electrical connections between a
drain of the first switch transistor and a lower
plate of the first storage capacitor as well as be-
tween a drain of the second switch transistor
and a lower plate of the second storage capac-
itor;
forming a patterned first metal layer, wherein the
patterned first metal layer is formed on the gate
insulative layer and serves as the scan line, the
lower plate of the first storage capacitor, the low-
er plate of the second storage capacitor, a gate
of the first switch transistor, a gate of the first
drive transistor, a gate of the second switch tran-
sistor and a gate of the second drive transistor;
forming a first interlayer insulative layer and a
second through hole, wherein the first interlayer
insulative layer is formed on the gate insulative
layer and the patterned first metal layer, and
wherein the second through hole is used to
make an electrical connection between the first
data line and the source of the first switch tran-
sistor;

forming a patterned second metal layer, wherein
the patterned second metal layer is formed on
the first interlayer insulative layer and serves as
the first data line, the source of the first switch
transistor as well as the upper plate of the sec-
ond storage capacitor;
forming a second interlayer insulative layer and
a third through hole, wherein the second inter-
layer insulative layer is formed on the first inter-
layer insulative layer and the patterned second
metal layer, and wherein the third through hole
is used to make an electrical connection be-
tween the second data line and the source of
the second switch transistor;
forming a patterned third metal layer, wherein
the patterned third metal layer is formed on the
second interlayer insulative layer and serves as
the second data line, the source of the second
switch transistor as well as the upper plate of
the first storage capacitor;
forming a third interlayer insulative layer and
fourth through holes, wherein the third interlayer
insulative layer is formed on the second inter-
layer insulative layer and the patterned third
metal layer, and wherein the fourth through
holes are used to make electrical connections
among the source and the drain of the first drive
transistor, the source and the drain of the second
drive transistor, the power line, the upper plate
of the first storage capacitor and the upper plate
of the second storage capacitor;
forming a patterned fourth metal layer, wherein
the patterned fourth metal layer is formed on the
third interlayer insulative layer and serves as the
source and the drain of the first drive transistor,
the source and the drain of the second drive tran-
sistor and the power line; and
forming a passivated insulative layer and a plu-
rality of contact holes, wherein the passivated
insulative layer is formed on the third interlayer
insulative layer and the patterned fourth metal
layer; and wherein the contact holes are used
to make electrical connections between the
drain of the first drive transistor and an anode
of a first OLED as well as between the drain of
the second drive transistor and an anode of a
second OLED.

13. The method for manufacturing an OLED display pan-
el of claim 12, wherein after the second interlayer
insulative layer is formed, an opening penetrating
the second interlayer insulative layer is further
formed, the opening facing the lower plate of the first
storage capacitor.

14. The method for manufacturing an OLED display pan-
el of claim 9, wherein the two sub-pixels in the same
pixel group include a first sub-pixel and a second
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sub-pixel, the first sub-pixel comprising a first stor-
age capacitor, the second sub-pixel comprising a
second storage capacitor, and wherein an upper
plate of the first storage capacitor and an upper plate
of the second storage capacitor are located on a
same structural layer.

15. The method for manufacturing an OLED display pan-
el of claim 14, wherein: the first sub-pixel further com-
prises a first switch transistor and a first drive tran-
sistor; the second sub-pixel further comprises a sec-
ond switch transistor and a second drive transistor;
a source of the first switch transistor is connected to
a first data line; a source of the second switch tran-
sistor is connected to a second data line; the first
data line, the second data line and the power line
are parallel to one another; the scan line is perpen-
dicular to the power line; and the first data line and
the second data line, the first storage capacitor and
the second storage capacitor, the first switch tran-
sistor and the second switch transistor, and the first
drive transistor and the second drive transistor are
respectively arranged in mirror symmetry with re-
spect to the power line.

16. The method for manufacturing an OLED display pan-
el of claim 15, wherein the OLED display panel is
formed through the following steps:

forming a silicon island, wherein the silicon is-
land is formed on the substrate and serves as
an active layer for the first switch transistor, the
first drive transistor, the second switch transistor
and the second drive transistor;
forming a gate insulative layer and a plurality of
first through holes, wherein the gate insulative
layer is formed on the substrate and the silicon
island, and wherein the first through holes are
used to make electrical connections between a
drain of the first switch transistor and a lower
plate of the first storage capacitor as well as be-
tween a drain of the second switch transistor
and a lower plate of the second storage capac-
itor;
forming a patterned first metal layer, wherein the
patterned first metal layer is formed on the gate
insulative layer and serves as the scan line, the
lower plate of the first storage capacitor, the low-
er plate of the second storage capacitor, a gate
of the first switch transistor, a gate of the first
drive transistor, a gate of the second switch tran-
sistor, and a gate of the second drive transistor;
forming a first interlayer insulative layer and a
second through hole, wherein the first interlayer
insulative layer is formed on the gate insulative
layer and the patterned first metal layer; and
wherein the second through hole is used to
make an electrical connection between the first

data line and the source of the first switch tran-
sistor;
forming a patterned second metal layer, wherein
the patterned second metal layer is formed on
the first interlayer insulative layer and serves as
the first data line, the source of the first switch
transistor, the upper plate of the first storage ca-
pacitor as well as the upper plate of the second
storage capacitor;
forming a second interlayer insulative layer and
a third through hole, wherein the second inter-
layer insulative layer is formed on the first inter-
layer insulative layer and the patterned second
metal layer, and wherein the third through hole
is used to make an electrical connection be-
tween the second data line and the source of
the second switch transistor;
forming a patterned third metal layer, wherein
the patterned third metal layer is formed on the
second interlayer insulative layer and serves as
the second data line as well as the source of the
second switch transistor;
forming a third interlayer insulative layer and
fourth through holes, wherein the third interlayer
insulative layer is formed on the second inter-
layer insulative layer and the patterned third
metal layer, and wherein the fourth through
holes are used to make electrical connections
among the source and the drain of the first drive
transistor, the source and the drain of the second
drive transistor, the power line, the upper plate
of the first storage capacitor and the upper plate
of the second storage capacitor;
forming a patterned fourth metal layer, wherein
the patterned fourth metal layer is formed on the
third interlayer insulative layer and serves as the
source and the drain of the first drive transistor,
the source and the drain of the second drive tran-
sistor as well as the power line; and
forming a passivated insulative layer and a plu-
rality of contact holes, wherein the passivated
insulative layer is formed on the third interlayer
insulative layer and the patterned fourth metal
layer; and wherein the contact holes are used
to make electrical connections between the
drain of the first drive transistor and an anode
of a first OLED as well as between the drain of
the second drive transistor and an anode of a
second OLED.
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摘要(译)

提供一种OLED（有机发光二极管）显示面板及其制造方法。 OLED显示
面板包括多条扫描线（Sn），数据线（D1和D2）以及电源线
（VDD），其中扫描线（Sn）和数据线（D1和D2）定义多个像素以矩
阵排列的群组;其中每个像素组具有两个子像素，相同像素组中的两个子
像素连接到相同的电源线（VDD）并且相对于电源线（VDD）镜像对称
地布置，并且其中数据线（D1）连接到同一像素组中的两个子像素的
D2）位于不同的结构层上。一方面，有效地减少了数据线（D1和D2）
之间发生短路的可能性，并且显着消除了数据线（D1和D2）之间的串
扰。另一方面，可以基于现有装置和工艺条件来减小像素区域，改善
OLED显示面板的PPI，并提高OLED显示面板的分辨率。
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