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The invention provides an OLED display device, compris-
ing an OLED display panel and a first driving circuit
connected to the OLED display panel. A DC signal line is
disposed in an active area of the OLED display panel. A
non-active area is disposed with a first DC signal output end
and a second DC signal output end, located at two opposite
ends of the OLED display panel. One of the two adjacent DC
signal lines receiving a signal from the first DC signal output
end, and the other from the second DC signal output end so
that the impedance changes in the two adjacent DC signal
lines are reversed in the signal transmission process. The
display unevenness of two adjacent sub-pixels can compen-
sate each other to reduce the impact of voltage drop of DC
signal line on the display evenness of the OLED display
device to improve display quality.

ABSTRACT

16 Claims, 4 Drawing Sheets

22 23

i
; =T

i




U.S. Patent Jul. 2,2019 Sheet 1 of 4 US 10,339,869 B1

21
\

\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\5

12

-"-\\\
2
S

D

LIS LSS T

Q2w S %%

N

N\

N

25

FIG. 1



U.S. Patent Jul. 2,2019 Sheet 2 of 4 US 10,339,869 B1

27 7Y

T TS
7/ %/// (/i 7/

OOV

i\

FIG. 2



U.S. Patent Jul. 2,2019 Sheet 3 of 4 US 10,339,869 B1

Data vini
16
M \ g
13 12
N2
 SEmm— T i 4
14 — |
SCANT Cl] 12
15 N L
SCANZ L i
ne
D1 S
—— 71 {pled
VSS

FIG. 3



U.S. Patent

SCAN1

SCANZ

EM

Data

US 10,339,869 B1

Jul. 2,2019 Sheet 4 of 4
100 ¢ 200 300 ¢ 400
E | T T

i i
! ‘
s 1
R s !
| a
i ‘ s
| i
| i
t s
| i
i F
| | | i
] i | ]
] i | i
o i
i . o
| !  Vdata
| |
E Vref
E § ! i
o .

FIG. 4



US 10,339,869 Bl

1
OLED DISPLAY DEVICE

RELATED APPLICATIONS

The present application is a National Phase of Interna-
tional Application Number PCT/CN2018/077262, filed Feb.
26, 2018, and claims the priority of China Application No.
201810102627.6, filed Feb. 1, 2018.

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to the field of display
techniques, and in particular to a light-emitting diode
(OLED) display device.

2. The Related Arts

The organic light-emitting diode (OLED) device provides
the advantages of self-luminous, low driving voltage, high
luminous efficiency, short response time, sharpness and
contrast, nearly 180° viewing angle, wide temperature
range, flexibility, ability to achieve flexible display and
large-area full-color display, and many other advantages,
and is recognized by the industry as the most promising
display device.

The OLED display device generally comprises a sub-
strate, an anode disposed on the substrate, a hole injection
layer (HIL) disposed on the anode, a hole transport layer
(HTL) disposed on the hole injection layer, a light-emitting
layer disposed on the hole transport layer, an electron
transport layer (ETL) on the light-emitting layer, an electron
injection layer (EIL) disposed on the electron transport
layer, and a cathode disposed on the electron injection layer.
The light-emitting principle of OLED display devices is as
follows: the semiconductor material and organic light-emit-
ting material are driven by the electric field driven to cause
light emission through carrier injection and recombination.
Specifically, the OLED display device usually adopts an
indium tin oxide (ITO) pixel electrode and a metal electrode
as an anode and a cathode, respectively. Under a certain
voltage, electrons and holes are injected from the cathode
and the anode into the electron transport layer and the hole
transport layers respectively, the electrons and holes respec-
tively migrate through the electron transport layer and the
hole transport layer to the light-emitting layer and meet in
the light-emitting layer to form excitons and excite the
light-emitting molecules that emit visible light through
radiation relaxation.

For the OLED display device, a pixel driving circuit is
disposed in the sub-pixels, and a driving thin film transistor
(TFT) for driving the OLED is provided in the pixel driving
circuit. During the use, due to the aging of the OLED and the
threshold voltage drift of the driving TFT, the display quality
of the OLED display device is degraded. Therefore, the
threshold voltage of the driving TFT needs to be compen-
sated during the use of the OLED display device. In order to
compensate the threshold voltage of the driving TFT, in
addition to providing the general data signal Data, other
direct current (DC) signals, such as, initialization voltage
(Vini), are needed. As shown in FIG. 1, for providing the
initialization voltage Vini to each sub-pixel, the known
technology needs to dispose a plurality of parallel interval-
spaced vertical DC signal lines 12' in the active area 10" of
the OLED display panel, with each DC signal line 12'
electrically connected to a column of sub-pixels 11' corre-
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spondingly, each DC signal line 12" having one end electri-
cally connected to the driving circuit board 2' to obtain the
initialization voltage and the other end electrically con-
nected to a short-circuited end 21'. At this point, because of
the impact of the impedance of the DC signal line 12', the
sub-pixel 11' farther away from the driving circuit board 2'
will receive an initialization voltage smaller than the sub-
pixel 11' closer to the driving circuit board 2', leading to
uneven display.

SUMMARY OF THE INVENTION

The object of the present invention is to provide an OLED
display device, able to reduce the impact of the voltage drop
(IR drop) of the DC signal line on the display evenness of
the OLED display device and improve the display quality of
the OLED display device.

To achieve the above object, the present invention pro-
vides an OLED display device, which comprises: an OLED
display panel, and a first driving circuit electrically con-
nected to the OLED display panel,

the OLED display panel comprising: an active area and a
non-active area surrounding the active area;,

the active area comprising: a plurality of sub-pixels
arranged in an array, and a plurality of direct current (DC)
signal lines arranged in parallel and arranged in a column
direction extending along the sub-pixels, with each of the
sub-pixels being electrically connected to a DC line; the
non-active area comprising: a first DC signal output end, a
second DC signal output end, a first short-circuited end, and
a second short-circuited end; the first DC signal output end,
the second short-circuited end and the first driving circuit
being disposed and spaced apart at a first end of the OLED
display panel; the second DC signal output end and the first
short-circuited end being disposed and spaced apart at a
second end of the OLED display panel, the first end of the
OLED display panel and the second end of the OLED
display panel being opposite ends of the OLED display
panel along the column direction of arrangement of the
sub-pixels;

the first DC signal output end and the second DC signal
output end both being electrically connected to the first
driving circuit; in two adjacent DC signal lines, both ends of
one DC signal line being electrically connected respectively
to the first DC signal output end and the first short-circuited
end, and both ends of the other DC signal line being
electrically connected respectively to the second DC signal
output end and the second short-circuited end.

According to a preferred embodiment of the present
invention, the active area further comprises a plurality of
data lines arranged in parallel, spaced apart and electrically
connected to the first driving circuit, a plurality of first scan
lines arranged in parallel and spaced apart, a plurality of
second scan lines arranged in parallel and spaced apart, and
a plurality of emitting (EM) signal lines arranged in parallel
and spaced apart, with the data lines parallel to the DC signal
lines, the first scan line, the second scan line, and the
emitting signal line all perpendicular to the DC signal lines,
and each row of sub-pixels electrically connected to a first
scan line, a second scan line and an emitting signal line
correspondingly, and each row of sub-pixels being electri-
cally connected to a data line.

According to a preferred embodiment of the present
invention, each sub-pixel is disposed with a pixel driving
circuit, and the pixel driving circuit comprises: a first thin
film transistor (TFT), a second TFT, a third TFT, a fourth
TFT, a first capacitor, a second capacitor, and an OLED;
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the first TFT having a gate electrically connected to the
first scan line corresponding to the sub-pixel. a source
electrically connected to the data line corresponding to the
sub-pixel, and a drain electrically connected to a gate of the
fourth TFT;

the second TFT having a gate connected to the second
scan line corresponding to the sub-pixel, a source electri-
cally connected to a source of the fourth TFT, and a drain
electrically connected to the DC signal line corresponding to
the sub-pixel;

the third TFT having a gate electrically connected to the
Emitting signal line corresponding to the sub-pixel, a source
electrically connected to a high voltage source, and a drain
electrically connected to the drain of the fourth TFT;

the first capacitor having a first end electrically connected
to the gate of the fourth TFT, and a second end electrically
connected to the source of the fourth TFT;

the second capacitor having a second end electrically
connected to the source of the third TFT, and a drain
electrically connected to the source of the fourth TFT;

the OLED having an anode electrically connected to the
source of the fourth TFT, and a cathode electrically con-
nected to a low voltage source.

According to a preferred embodiment of the present
invention, the first DC signal output end and the second DC
signal output end are for receiving an initialization voltage
from the first driving circuit and providing the initialization
voltage to the DC signal line;

the first scan line, the second scan line, and the emitting
signal line are for providing a first scan signal, a second scan
signal, and an EM signal to the corresponding sub-pixels
respectively.

According to a preferred embodiment of the present
invention, the first scan signal, the second scan signal, the
EM signal, and the data signal are combined to correspond
to an initialization phase, a sampling phase, a programming
phase, and an emitting phase;

in the initialization phase, the first scan signal is at a first
voltage level, the second scan signal is at the first voltage
level, the EM signal is at a second voltage level, and the data
signal is at a reference voltage level,

in the sampling phase, the first scan signal is at the first
voltage level, the second scan signal is at the second voltage
level, the EM signal is at the first voltage level, and the data
signal is at the reference voltage level,

in the programming phase, the first scan signal is at the
first voltage level, the second scan signal is at the second
voltage level, the EM signal is at the second level, and the
data signal is at a data voltage level;

in the emitting phase, the first scan signal is at the second
voltage level, the second scan signal is at the second voltage
level, the EM signal is at the first voltage level, and the data
signal is at the reference voltage level; the first voltage level
and the second voltage level are opposite voltage levels.

According to a preferred embodiment of the present
invention, the first TFT, the second TFT, the third TFT, and
the fourth TFT are P-type TFTs, the first voltage level is a
low voltage level, and the second voltage level is a high
voltage level.

According to a preferred embodiment of the present
invention, the first TFT, the second TFT, the third TFT, and
the fourth TFT are N-type TFTs, the first voltage level is a
high voltage level, and the second voltage level is a low
voltage level.

According to a preferred embodiment of the present
invention, the non-active area further comprises: a connec-
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tion wire, and the second DC signal output end is electrically
connected to the first driving circuit through the connection
wire.

According to a preferred embodiment of the present
invention, the first short-circuited end is located between the
second DC signal output end and the active area, the second
short-circuited end is located between the first DC signal
output end and the active area.

According to a preferred embodiment of the present
invention, the OLED display device further comprises a
second driving circuit, and the first scan line, the second scan
line, and the Emitting signal line are electrically connected
to the second driving circuit to receive the first scan signal,
the second scan signal, and the EM signal from the second
driving circuit.

The present invention also provides an OLED display
device, which comprises: an OLED display panel, and a first
driving circuit electrically connected to the OLED display
panel;

the OLED display panel comprising: an active area and a
non-active area surrounding the active area;

the active area comprising: a plurality of sub-pixels
arranged in an array, and a plurality of direct current (DC)
signal lines arranged in parallel and arranged in a column
direction extending along the sub-pixels, with each of the
sub-pixels being electrically connected to a DC line; the
non-active area comprising: a first DC signal output end, a
second DC signal output end, a first short-circuited end, and
a second short-circuited end; the first DC signal output end,
the second short-circuited end and the first driving circuit
being disposed and spaced apart at a first end of the OLED
display panel; the second DC signal output end and the first
short-circuited end being disposed and spaced apart at a
second end of the OLED display panel, the first end of the
OLED display panel and the second end of the OLED
display panel being opposite ends of the OLED display
panel along the column direction of the sub-pixel arrange-
ment;

the first DC signal output end and the second DC signal
output end both being electrically connected to the first
driving circuit; in two adjacent DC signal lines, both ends of
one DC signal line being electrically connected respectively
to the first DC signal output end and the first short-circuited
end, and both ends of the other DC signal line being
electrically connected respectively to the second DC signal
output end and the second short-circuited end,

wherein the active area further comprising a plurality of
data lines arranged in parallel, spaced apart and electrically
connected to the first driving circuit, a plurality of first scan
lines arranged in parallel and spaced apart, a plurality of
second scan lines arranged in parallel and spaced apart, and
a plurality of emitting (EM) signal lines arranged in parallel
and spaced apart, with the data lines parallel to the DC signal
lines, the first scan line, the second scan line, and the
emitting signal line all perpendicular to the DC signal lines,
and each row of sub-pixels electrically connected to a first
scan line, a second scan line and an emitting signal line
correspondingly, and each row of sub-pixels being electri-
cally connected to a data line;

wherein each sub-pixel is disposed with a pixel driving
circuit, and the pixel driving circuit comprising: a first thin
film transistor (TFT), a second TFT, a third TFT, a fourth
TFT, a first capacitor, a second capacitor, and an OLED;

the first TFT having a gate electrically connected to the
first scan line corresponding to the sub-pixel, a source
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electrically connected to the data line corresponding to the
sub-pixel, and a drain electrically connected to a gate of the
fourth TFT;

the second TFT having a gate connected to the second
scan line corresponding to the sub-pixel, a source electri-
cally connected to a source of the fourth TFT, and a drain
electrically connected to the DC signal line corresponding to
the sub-pixel,

the third TFT having a gate electrically connected to the
Emitting signal line corresponding to the sub-pixel, a source
electrically connected to a high voltage source, and a drain
electrically connected to the drain of the fourth TFT;

the first capacitor having a first end electrically connected
to the gate of the fourth TFT, and a second end electrically
connected to the source of the fourth TFT;

the second capacitor having a second end electrically
connected to the source of the third TFT, and a drain
electrically connected to the source of the fourth TFT;

the OLED having an anode electrically connected to the
source of the fourth TFT, and a cathode electrically con-
nected to a low voltage source;

wherein the non-active area further comprising: a con-
nection wire, and the second DC signal output end being
electrically connected to the first driving circuit through the
connection wire;

wherein the first short-circuited end being located
between the second DC signal output end and the active
area, the second short-circuited end being located between
the first DC signal output end and the active area.

The present invention provides the following advantages.
The present invention provides an OLED display device,
comprising an OLED display panel and a first driving circuit
electrically connected to the OLED display panel. A DC
signal line is disposed in an active area of the OLED display
panel. The non-active area is disposed with a first DC signal
output end and a second DC signal output end, located at two
opposite ends of the OLED display panel. One of the two
adjacent DC signal lines receiving a signal from the first DC
signal output end, and the other from the second DC signal
output end so that the impedance changes in the two adjacent
DC signal lines are reversed in the signal transmission
process; therefore the display unevenness of the two adja-
cent sub-pixels can compensate each other to reduce the
impact of voltage drop of DC signal line on the display
evenness of the OLED display device to improve the display
quality of the OLED device.

BRIEF DESCRIPTION OF THE DRAWINGS

To make the technical solution of the embodiments
according to the present invention, a brief description of the
drawings that are necessary for the illustration of the
embodiments will be given as follows. Apparently, the
drawings described below show only example embodiments
of the present invention and for those having ordinary skills
in the art, other drawings may be easily obtained from these
drawings without paying any creative effort. In the draw-
ings:

FIG. 1is a schematic view showing a structure of a known
OLED display device;

FIG. 2 1s a schematic view showing an OLED display
device provided by the embodiment of the present invention;

FIG. 3 is a schematic view showing the pixel driving
circuit of a sub-pixel of the OLED display device provided
by the embodiment of the present invention;
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FIG. 4 is a schematic view showing the timing sequence
of the OLED display device provided by the embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

To further explain the technique means and effect of the
present invention, the following uses preferred embodiments
and drawings for detailed description.

Referring to FIG. 2, the present invention provides an
OLED display device, which comprises: an OLED display
panel 1, and a first driving circuit 2 electrically connected to
the OLED display panel 1;

the OLED display panel 1 comprising: an active area 10
and a non-active area 20 surrounding the active area 10;

the active area 10 comprising: a plurality of sub-pixels 11
arranged in an array, and a plurality of direct current (DC)
signal lines 12 arranged in parallel and arranged in a column
direction extending along the sub-pixels 11, with each of the
sub-pixels 11 being electrically connected to a DC line 12;
the non-active area 20 comprising: a first DC signal output
end 21, a second DC signal output end 22, a first short-
circuited end 23, and a second short-circuited end 24; the
first DC signal output end 21, the second short-circuited end
24 and the first driving circuit 2 being disposed and spaced
apart at a first end of the OLED display panel 1; the second
DC signal output end 22 and the first short-circuited end 23
being disposed and spaced apart at a second end of the
OLED display panel 1, the first end of the OLED display
panel 1 and the second end of the OLED display panel 1
being opposite ends of the OLED display panel 1 along the
column direction of the sub-pixel 11 arrangement;

the first DC signal output end 21 and the second DC signal
output end 22 both being electrically connected to the first
driving circuit 2; wherein in two adjacent DC signal lines 12,
both ends of one DC signal line 12 being electrically
connected respectively to the first DC signal output end 21
and the first short-circuited end 23, and both ends of the
other DC signal line 12 being electrically connected respec-
tively to the second DC signal output end 22 and the second
short-circuited end 24.

Specifically, as shown in FIG. 2, the first DC signal output
end 21, the second DC signal output end 22, the first
short-circuited end 23, and the second short-circuited end 24
are all conductive wires extended along the row direction of
the arrangement of the sub-pixels 11. Also, to achieve the
electrical connection between the second DC signal output
end 22 and the first driving circuit 2, the non-active area 20
further comprises: a connection wire 25, and one end of the
second DC signal output end 22 is electrically connected to
the first driving circuit 2 through the connection wire 25.
During manufacturing, the connection wire 25 and the
second DC signal output end 22 are fabricated monolithi-
cally.

It should be noted that although the first driving circuit 2
and the second DC signal output end 22 are electrically
connected through the connection wire 25, the connection
wire 25 has a very small impedance compared to the DC
signal line 12 in the active area 10 as the connection wire 25
is manufactured inside the non-active area 20 of the OLED
display device; therefore, although the signal must pass the
connection wire when the first driving circuit 2 outputs the
signal from the second DC signal output end 22, the voltage
drop of the signal is very small. Hence, the signal received
from the second DC output end 22 and the signal received
from the first DC signal output end 21 are consistent.
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Specifically, in the resent invention, the DC signal line 12
connected to the first DC signal output end 21 is further
connected to the first short-circuited end 23, and the DC
signal line 12 connected to the second DC signal output end
22 is further connected to the first short-circuited end 24, so
that the signals received from the DC signal line 12 con-
nected to the first DC signal output 21 are consistent, and the
signals received from the DC signal line 12 connected to the
second DC signal output 22 are also consistent. When the
first DC signal output end 21 and the second DC signal
output end 22 receive the same signal, all the signals
received on the DC signal lines 12 are consistent.

Preferably, as shown in FIG. 2, the first short-circuited
end 23 is located between the second DC signal output end
22 and the active area 10, the second short-circuited end 24
is located between the first DC signal output end 21 and the
active area 10.

Specifically, as shown in FIG. 3, the active area 10 further
comprises a plurality of data lines 13 arranged in parallel,
spaced apart and electrically connected to the first driving
circuit 2, a plurality of first scan lines 14 arranged in parallel
and spaced apart, a plurality of second scan lines 15
arranged in parallel and spaced apart, and a plurality of
emitting (EM) signal lines 16 arranged in parallel and
spaced apart, with the data lines 13 parallel to the DC signal
lines 12, the first scan line 14, the second scan line 15, and
the emitting signal line 16 all perpendicular to the DC signal
lines 12, and each row of sub-pixels 11 electrically con-
nected to a first scan line 14, a second scan line 15 and an
emitting signal line 16 correspondingly, and each row of
sub-pixels 11 being electrically connected to a data line 13.

Specifically, as shown in FIG. 3, in a preferred embodi-
ment of the present invention, each sub-pixel 11 is disposed
with a pixel driving circuit, and the pixel driving circuit
comprises: a first thin film transistor (TFT) T1, a second TFT
T2, a third TFT T3, a fourth TFT T4, a first capacitor C1, a
second capacitor C2, and an OLED D1; wherein the first
TFT T1 having a gate electrically connected to the first scan
line 14 corresponding to the sub-pixel 11, a source electri-
cally connected to the data line 13 corresponding to the
sub-pixel 11, and a drain electrically connected to a gate of
the fourth TFT T4; the second TFT T2 having a gate
connected to the second scan line 15 corresponding to the
sub-pixel 11, a source electrically connected to a source of
the fourth TFT T4, and a drain electrically connected to the
DC signal line 12 corresponding to the sub-pixel 11; the
third TFT T3 having a gate electrically connected to the
emitting signal line 16 corresponding to the sub-pixel 11, a
source electrically connected to a high voltage source VDD,
and a drain electrically connected to the drain of the fourth
TFT T4; the first capacitor C1 having a first end electrically
connected to the gate of the fourth TFT T4, and a second end
electrically connected to the source of the fourth TFT T4; the
second capacitor C2 having a second end electrically con-
nected to the source of the third TFT T3, and a drain
electrically connected to the source of the fourth TFT T4; the
OLED D1 having an anode electrically connected to the
source of the fourth TFT T4, and a cathode electrically
connected to a low voltage source VSS.

It should be noted that as shown in FIGS. 3 and 4, in a
preferred embodiment of the present invention, the first DC
signal output end 21 and the second DC signal output end 22
are for receiving an initialization voltage Vini from the first
driving circuit 2 and providing the initialization voltage Vini
to the DC signal line 12; the first scan line 14, the second
scan line 15, and the emitting signal line 16 are for providing
a first scan signal SCAN1, a second scan signal SCAN2, and
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an EM signal EM to the corresponding sub-pixels 11 respec-
tively. The data line 13 receives a data signal Data from the
first driving circuit 2 and provides to the corresponding
sub-pixels 11.

Furthermore, to provide the first scan signal SCANI, the
second scan signal SCAN2, and the EM signal EM to the
first scan line 14, the second scan line 15, and the emitting
signal line 16, the OLED display device further comprises a
second driving circuit, and the first scan line 14, the second
scan line 15, and the emitting signal line 16 are electrically
connected to the second driving circuit to receive the first
scan signal SCANLI, the second scan signal SCAN2, and the
EM signal EM from the second driving circuit.

Furthermore, as shown in FIG. 3, the two ends of the
OLED D1 form a parasitic capacitor Coled, which is con-
nected in parallel with the OLED D1.

Specifically, as shown in FIG. 4, in a preferred embodi-
ment of the present invention, the first scan signal SCANI,
the second scan signal SCAN2, the EM signal EM, and the
data signal Data are combined to correspond to an initial-
ization phase 100, a sampling phase 200, a programming
phase 300, and an emitting phase 400:

In the initialization phase 100, the first scan signal
SCAN1 is at a first voltage level, the second scan signal
SCAN2 is at the first voltage level, the EM signal EM is at
a second voltage level, and the data signal Data is at a
reference voltage level Vref. The first TFT T1 and the second
TFT T2 are turned on, the second node N2 becomes at the
voltage level of the reference voltage Vref, the first node N1
becomes at the voltage level of the initialization voltage
Vini, the fourth TFTT4 is turned on, the third TFT T3 is
turned off, and the OLED D1 does not emit light.

In the sampling phase 200, the first scan signal SCAN1 is
at the first voltage level, the second scan signal SCAN2 is at
the second voltage level, the EM signal EM is at the first
voltage level, and the data signal Data is at the reference
voltage level Vref. The first TFT T1 and the third TFT T3 are
turned on, the second TFT T2 is turned off, the drain of the
fourth TFT T4 is at the voltage level of the high voltage
source VDD, and the source is at the voltage level of the
difference between the reference voltage Vref and the thresh-
old voltage Vth of the fourth TFT T4.

In the programming phase 300, the first scan signal
SCAN1 is at the first voltage level, the second scan signal
SCAN2 is at the second voltage level, the EM signal EM is
at the second level, and the data signal Data is at a data
voltage level Vdata. The first TFT T1 and the second TFT T2
are turned on, the third TFT T3 is turned off, the data signal
Vdata is written into the first node N1, the voltage level of
the source of the fourth TFT T4 becomes (Vref-Vth)+C'
(Vdata-Vref), wherein C'=C1/(C1+C2+Coled).

In the emitting phase 400, the first scan signal SCANI is
at the second voltage level, the second scan signal SCAN2
is at the second voltage level, the EM signal EM is at the first
voltage level, and the data signal Data is at the reference
voltage level Vref. The first voltage level and the second
voltage level are opposite voltage levels. The first TFT T1
and the second TFT T2 are turned off, the third TFT T3 and
the fourth TFT T4 are turned on, and the OLEDD1 emits
light.

Wherein the current flowing through the OLED D1 is
K[Vdata-Vref-C'(Vdata-Vref)], wherein K is the charac-
teristic parameter of the fourth TFT T4 and is determined by
the fourth TFTT4.

It should be noted that in the sampling phase 200, the
magnitude of the initialization voltage Vini affects whether
the compensation sampling can be completed smoothly at



US 10,339,869 Bl

9

the end of the sampling phase 200 and whether the threshold
voltage of the fourth TFT T4 can be effectively compensated
in the subsequent process. Therefore, the magnitude of the
initialization voltage Vini changes will affect the eventual
luminance of the sub-pixels. In the preferred embodiment of
the present invention, one of the two adjacent DC signal
lines receives the initialization voltage from the first DC
signal output end and the other one receives the initialization
voltage from the second DC signal output end, so that during
the initialization voltage transmission, the impedance
changes on the two adjacent DC signal lines are reversed so
that the initializing voltage on one DC signal line gradually
decreases from the first end to the second end, and the
initializing voltage on the other DC signal line gradually
decreases from the end end to the first end. As such, the
display unevenness of two adjacent sub-pixels can compen-
sate each other.

Preferably, the first TFT T1, the second TFT T2, the third
TFT T3, and the fourth TFT T4 are P-type TFTs, the first
voltage level is a low voltage level, and the second voltage
level is a high voltage level.

Preferably, the first TFT T1, the second TFT T2, the third
TFT T3, and the fourth TFT T4 are N-type TFTs, the first
voltage level is a high voltage level, and the second voltage
level is a low voltage level.

In summary, the present invention provides an OLED
display device, comprising an OLED display panel and a
first driving circuit electrically connected to the OLED
display panel. A DC signal line is disposed in an active area
of the OLED display panel. The non-active area is disposed
with a first DC signal output end and a second DC signal
output end, located at two opposite ends of the OLED
display panel. One of the two adjacent DC signal lines
receiving a signal from the first DC signal output end, and
the other from the second DC signal output end so that the
impedance changes in the two adjacent DC signal lines are
reversed in the signal transmission process; therefore the
display unevenness of the two adjacent sub-pixels can
compensate each other to reduce the impact of voltage drop
of DC signal line on the display evenness of the OLED
display device to improve the display quality of the OLED
device.

It should be noted that in the present disclosure the terms,
such as, first, second are only for distinguishing an entity or
operation from another entity or operation, and does not
imply any specific relation or order between the entities or
operations. Also, the terms “comprises”, “include”, and
other similar variations, do not exclude the inclusion of other
non-listed elements. Without further restrictions, the expres-
sion “comprises a . . . ” does not exclude other identical
elements from presence besides the listed elements.

Embodiments of the present invention have been
described, but not intending to impose any unduly constraint
to the appended claims. Any modification of equivalent
structure or equivalent process made according to the dis-
closure and drawings of the present invention, or any
application thereof, directly or indirectly, to other related
fields of technique, is considered encompassed in the scope
of protection defined by the claims of the present invention.

What is claimed is:

1. An organic light-emitting diode (OLED) display
device, which comprises: an OLED display panel, and a first
driving circuit electrically connected to the OLED display
panel;

the OLED display panel comprising: an active area and a

non-active area surrounding the active area;,
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the active area comprising: a plurality of sub-pixels
arranged in an array, and a plurality of direct current
(DC) signal lines arranged in parallel and arranged in a
column direction extending along the sub-pixels, with
each of the sub-pixels being electrically connected to a
DC line; the non-active area comprising: a first DC
signal output end, a second DC signal output end, a first
short-circuited end, and a second short-circuited end;
the first DC signal output end, the second short-
circuited end and the first driving circuit being disposed
and spaced apart at a first end of the OLED display
panel; the second DC signal output end and the first
short-circuited end being disposed and spaced apart at
a second end of the OLED display panel. the first end
of the OLED display panel and the second end of the
OLED display panel being opposite ends of the OLED
display panel along the column direction of arrange-
ment of the sub-pixels;

the first DC signal output end and the second DC signal

output end both being electrically connected to the first
driving circuit; in two adjacent DC signal lines, both
ends of one DC signal line being electrically connected
respectively to the first DC signal output end and the
first short-circuited end, and both ends of the other DC
signal line being electrically connected respectively to
the second DC signal output end and the second
short-circuited end.

2. The OLED display device as claimed in claim 1,
wherein the active area further comprises a plurality of data
lines arranged in parallel, spaced apart and electrically
connected to the first driving circuit, a plurality of first scan
lines arranged in parallel and spaced apart, a plurality of
second scan lines arranged in parallel and spaced apart, and
a plurality of emitting (EM) signal lines arranged in parallel
and spaced apart, with the data lines parallel to the DC signal
lines, the first scan line, the second scan line, and the
emitting signal line all perpendicular to the DC signal lines,
and each row of sub-pixels electrically connected to a first
scan line, a second scan line and an emitting signal line
correspondingly, and each row of sub-pixels being electri-
cally connected to a data line.

3. The OLED display device as claimed in claim 2,
wherein each sub-pixel is disposed with a pixel driving
circuit, and the pixel driving circuit comprises: a first thin
film transistor (TFT), a second TFT, a third TFT, a fourth
TFT, a first capacitor, a second capacitor, and an OLED;

the first TFT having a gate electrically connected to the

first scan line corresponding to the sub-pixel, a source
electrically connected to the data line corresponding to
the sub-pixel, and a drain electrically connected to a
gate of the fourth TFT;

the second TFT having a gate connected to the second

scan line corresponding to the sub-pixel, a source
electrically connected to a source of the fourth TFT, and
a drain electrically connected to the DC signal line
corresponding to the sub-pixel;

the third TFT having a gate electrically connected to the

Emitting signal line corresponding to the sub-pixel, a
source electrically connected to a high voltage source,
and a drain electrically connected to the drain of the
fourth TFT;

the first capacitor having a first end electrically connected

to the gate of the fourth TFT, and a second end
electrically connected to the source of the fourth TFT;
the second capacitor having a second end electrically
connected to the source of the third TFT, and a drain
electrically connected to the source of the fourth TFT;
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the OLED having an anode electrically connected to the
source of the fourth TFT, and a cathode electrically
connected to a low voltage source.

4. The OLED display device as claimed in claim 3,
wherein the first DC signal output end and the second DC
signal output end are for receiving an initialization voltage
from the first driving circuit and providing the initialization
voltage to the DC signal line;

the first scan line, the second scan line, and the emitting

signal line are for providing a first scan signal, a second
scan signal, and an EM signal to the corresponding
sub-pixels respectively.

5. The OLED display device as claimed in claim 4,
wherein the first scan signal, the second scan signal, the EM
signal, and the data signal are combined to correspond to an
initialization phase, a sampling phase, a programming
phase, and an emitting phase;

in the initialization phase, the first scan signal is at a first

voltage level, the second scan signal is at the first
voltage level, the EM signal is at a second voltage level,
and the data signal is at a reference voltage level;

in the sampling phase, the first scan signal is at the first

voltage level, the second scan signal is at the second
voltage level, the EM signal is at the first voltage level,
and the data signal is at the reference voltage level;
in the programming phase, the first scan signal is at the
first voltage level, the second scan signal is at the
second voltage level, the EM signal is at the second
level, and the data signal is at a data voltage level,

in the emitting phase, the first scan signal is at the second

voltage level, the second scan signal is at the second
voltage level, the EM signal is at the first voltage level,
and the data signal is at the reference voltage level; the
first voltage level and the second voltage level are
opposite voltage levels.

6. The OLED display device as claimed in claim 5,
wherein the first TET, the second TFT, the third TFT, and the
fourth TFT are P-type TFTs, the first voltage level is a low
voltage level, and the second voltage level is a high voltage
level.

7. The OLED display device as claimed in claim 5,
wherein the first TET, the second TFT, the third TFT, and the
fourth TFT are N-type TFTs, the first voltage level is a high
voltage level, and the second voltage level is a low voltage
level.

8. The OLED display device as claimed in claim 1,
wherein the non-active area further comprises: a connection
wire, and the second DC signal output end is electrically
connected to the first driving circuit through the connection
wire.

9. The OLED display device as claimed in claim 1,
wherein the first short-circuited end is located between the
second DC signal output end and the active area, the second
short-circuited end is located between the first DC signal
output end and the active area.

10. The OLED display device as claimed in claim 4,
wherein the OLED display device further comprises a
second driving circuit, and the first scan line, the second scan
line, and the Emitting signal line are electrically connected
to the second driving circuit to receive the first scan signal,
the second scan signal, and the EM signal from the second
driving circuit.

11. An organic light-emitting diode (OLED) display
device, which comprises: an OLED display panel, and a first
driving circuit electrically connected to the OLED display
panel;
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the OLED display panel comprising: an active area and a
non-active area surrounding the active area;

the active area comprising: a plurality of sub-pixels
arranged in an array, and a plurality of direct current
(DC) signal lines arranged in parallel and arranged in a
column direction extending along the sub-pixels, with
each of the sub-pixels being electrically connected to a
DC line; the non-active area comprising: a first DC
signal output end, a second DC signal output end, a first
short-circuited end, and a second short-circuited end,;
the first DC signal output end, the second short-
circuited end and the first driving circuit being disposed
and spaced apart at a first end of the OLED display
panel; the second DC signal output end and the first
short-circuited end being disposed and spaced apart at
a second end of the OLED display panel, the first end
of the OLED display panel and the second end of the
OLED display panel being opposite ends of the OLED
display panel along the column direction of arrange-
ment of the sub-pixels;

the first DC signal output end and the second DC signal
output end both being electrically connected to the first
driving circuit; in two adjacent DC signal lines, both
ends of one DC signal line being electrically connected
respectively to the first DC signal output end and the
first short-circuited end, and both ends of the other DC
signal line being electrically connected respectively to
the second DC signal output end and the second
short-circuited end;

wherein the active area further comprising a plurality of
data lines arranged in parallel, spaced apart and elec-
trically connected to the first driving circuit, a plurality
of first scan lines arranged in parallel and spaced apart,
a plurality of second scan lines arranged in parallel and
spaced apart, and a plurality of emitting (EM) signal
lines arranged in parallel and spaced apart, with the
data lines parallel to the DC signal lines, the first scan
line, the second scan line, and the emitting signal line
all perpendicular to the DC signal lines, and each row
of sub-pixels electrically connected to a first scan line,
a second scan line and an emitting signal line corre-
spondingly, and each row of sub-pixels being electri-
cally connected to a data line;

wherein each sub-pixel being disposed with a pixel driv-
ing circuit, and the pixel driving circuit comprises: a
first thin film transistor (TFT), a second TFT, a third
TFT, a fourth TFT, a first capacitor, a second capacitor,
and an OLED;

the first TFT having a gate electrically connected to the
first scan line corresponding to the sub-pixel, a source
electrically connected to the data line corresponding to
the sub-pixel, and a drain electrically connected to a
gate of the fourth TFT;

the second TFT having a gate connected to the second
scan line corresponding to the sub-pixel, a source
electrically connected to a source of the fourth TFT, and
a drain electrically connected to the DC signal line
corresponding to the sub-pixel,

the third TFT having a gate electrically connected to the
Emitting signal line corresponding to the sub-pixel, a
source electrically connected to a high voltage source,
and a drain electrically connected to the drain of the
fourth TFT;

the first capacitor having a first end electrically connected
to the gate of the fourth TFT, and a second end
electrically connected to the source of the fourth TFT;
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the second capacitor having a second end electrically
connected to the source of the third TFT, and a drain
electrically connected to the source of the fourth TFT;

the OLED having an anode electrically connected to the
source of the fourth TFT, and a cathode electrically
connected to a low voltage source;

wherein the non-active area further comprising: a con-

nection wire, and the second DC signal output end
being electrically connected to the first driving circuit
through the connection wire;

wherein the first short-circuited end being located

between the second DC signal output end and the active
area, the second short-circuited end being located
between the first DC signal output end and the active
area.

12. The OLED display device as claimed in claim 11,
wherein the first DC signal output end and the second DC
signal output end are for receiving an initialization voltage
from the first driving circuit and providing the initialization
voltage to the DC signal line;

wherein the first scan line, the second scan line, and the

emitting signal line are for providing a first scan signal,
a second scan signal, and an EM signal to the corre-
sponding sub-pixels respectively.

13. The OLED display device as claimed in claim 12,
wherein the first scan signal, the second scan signal, the EM
signal, and the data signal are combined to correspond to an
initialization phase, a sampling phase, a programming
phase, and an emitting phase;

in the initialization phase, the first scan signal is at a first

voltage level, the second scan signal is at the first
voltage level, the EM signal is at a second voltage level,
and the data signal is at a reference voltage level;
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in the sampling phase, the first scan signal is at the first
voltage level, the second scan signal is at the second
voltage level, the EM signal is at the first voltage level,
and the data signal is at the reference voltage level,

in the programming phase, the first scan signal is at the
first voltage level, the second scan signal is at the
second voltage level, the EM signal is at the second
level, and the data signal is at a data voltage level,

in the emitting phase, the first scan signal is at the second
voltage level, the second scan signal is at the second
voltage level, the EM signal is at the first voltage level,
and the data signal is at the reference voltage level; the
first voltage level and the second voltage level are
opposite voltage levels.

14. The OLED display device as claimed in claim 13,
wherein the first TFT, the second TFT, the third TFT, and the
fourth TFT are P-type TFTs, the first voltage level is a low
voltage level, and the second voltage level is a high voltage
level.

15. The OLED display device as claimed in claim 13,
wherein the first TFT, the second TFT, the third TFT, and the
fourth TFT are N-type TFTs, the first voltage level is a high
voltage level, and the second voltage level is a low voltage
level.

16. The OLED display device as claimed in claim 12,
wherein the OLED display device further comprises a
second driving circuit, and the first scan line, the second scan
line, and the Emitting signal line are electrically connected
to the second driving circuit to receive the first scan signal,
the second scan signal, and the EM signal from the second
driving circuit.
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