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Providing an OLED display panel, wherein the

OLED display panel includes: a plurality of pixel / S1

unit circuits and an external compensation unit
connected to all of the pixel unit circuits

'

Performing external compensation on each of the
pixel unit circuits, obtaining an initial threshold
voltage of a corresponding TFT of each of the pixel 2
unit circuits, adding the initial threshold voltage to a / |
predetermined initial potential, and then inputting a
sum of the initial threshold voltage and the
predetermined initial potential to each of the pixel
unit circuits by the external compensation unit

'

Performing internal compensation based on the sum

of the initial threshold voltage and the predetermined / S3

initial potential by each of the pixel unit circuits, to

compensate for a drift of an actual threshold voltage
of the corresponding driving TFT

FIG. 7



US 2021/0335236 Al

OLED DISPLAY PANEL AND DRIVING
METHOD THEREOF

FIELD OF INVENTION

[0001] The present disclosure relates to a technical field of
displays, and more particularly to an organic light emitting
diode (OLED) display panel and a driving method thereof.

BACKGROUND OF INVENTION

[0002] Organic light emitting diode (OLED) display
devices have advantages of being self-luminous, having low
driving voltages, high luminous efficiency, short response
time, high sharpness and contrast, nearly 180° viewing
angles, and wide operating temperature ranges, and allowing
implementation of flexible displays and large area full color
displays, etc., and have been commonly recognized by
industry as display devices with the most development
potential.

[0003] OLED devices generally include: substrates,
anodes formed on substrates, hole injection layers formed on
anodes, hole transporting layers formed on hole injection
layers, luminescent material layers formed on hole trans-
porting layers, electron transporting layers formed on lumi-
nescent material layers, electron injection layers formed on
electron transporting layers, and cathodes formed on elec-
tron injection layers. A light emission principle of OLED
devices is that semiconductor materials and organic lumi-
nescent materials are driven by electric fields, causing
luminescence by carrier injection and recombination. Spe-
cifically, OLED devices usually use indium tin oxide (ITO)
electrodes and metal electrodes to correspondingly serve as
anodes and cathodes of OLED devices. Driven by a certain
voltage, electrons and holes are correspondingly injected
into electron transporting layers and hole transporting layers
correspondingly from cathodes and anodes. Flectrons and
holes migrate to luminescent material layers correspond-
ingly through electron transporting layers and hole trans-
porting layers, and meet in luminescent material layers, to
form excitons and excite luminescent molecules. Excited
luminescent molecules emit visible light through radiation
relaxation.

[0004] In an existing OLED pixel circuit, there are two
thin film transistors (TFT) and a capacitor, which is abbre-
viated as a 2T1C pixel circuit. A first TFT is referred to as
a switching TFT. The first TFT is configured to control entry
of a data signal. A second TFT is referred to as a driving
TFT. The second TFT is configured to control a current
passing through an OLED. Therefore, the importance of a
threshold voltage Vth of the driving TFT is obvious. A
positive or negative drift of the threshold voltage cause
different currents to flow through the OLED under the same
data signal, resulting in a problem of display non-uniformity.
[0005] Currently, the TFT fabricated using low tempera-
ture polysilicon (LTPS) or oxide may exhibit a drift of the
threshold voltage during a using process. For example,
factors such as irradiation of oxide semiconductor and
voltage stress effects of source and drain electrodes may
cause the drift of the threshold voltage. As a result, a current
flowing through the OLED is inconsistent with a required
current and display uniformity of a panel is not satisfied. The
drift of the threshold voltage in the typical 2T1C circuit
cannot be improved by regulation. Therefore, a different
method needs to be used to reduce or even eliminate effects
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of the drift of threshold voltage. An approach of implement-
ing threshold voltage compensation for the driving TFT
simply by adding new TFTs and signal lines inside a pixel
is called internal compensation. Advantages of this approach
are that a compensation process is relatively simple and
operation speed is faster. Disadvantages of this approach are
that the pixel circuit is complex, and a compensation range
is limited. An approach of performing threshold voltage
compensation by an external driving chip of the panel is
called external compensation. Advantages of this approach
are that the pixel circuit is relatively simple, and a compen-
sation range is relatively large. Disadvantages of this
approach are that a compensation process is complex, and
operation speed is slow.

SUMMARY OF INVENTION

[0006] An object of the present disclosure is to provide an
organic light emitting diode (OLED) display panel that can
compensate for a non-uniformity of a corresponding initial
threshold voltage of each driving thin film transistor (TFT)
caused by a process, and a permanent drift of a correspond-
ing actual threshold voltage of each driving TFT due to
external stress, and can instantly compensate for a relatively
smaller drift of the actual threshold voltage occurred when
the OLED display panel is lightened.

[0007] An object of the present disclosure is to provide an
OLED display panel driving method that can compensate for
a non-uniformity of a corresponding initial threshold voltage
of each driving TFT caused by a process, and a permanent
drift of a corresponding actual threshold voltage of each
driving TFT due to external stress, and can instantly com-
pensate for a relatively smaller drift of the actual threshold
voltage occurred when the OLED display panel is lightened.
[0008] In order to realize the aforementioned object, the
present disclosure provides an OLED display panel includ-
ing: a plurality of pixel unit circuits and an external com-
pensation unit connected to all of the pixel unit circuits.
[0009] The external compensation unit is configured to
perform external compensation on each of the pixel unit
circuits, obtain an initial threshold voltage of a correspond-
ing driving TFT of each of the pixel unit circuits, add the
initial threshold voltage to a predetermined initial potential,
and then input a sum of the initial threshold voltage and the
predetermined initial potential to each of the pixel unit
circuits.

[0010] Each of the pixel unit circuits is configured to
perform internal compensation based on the sum of the
initial threshold voltage and the predetermined initial poten-
tial, to compensate for a drift of an actual threshold voltage
of the corresponding driving TFT.

[0011] FEach of the pixel unit circuits includes: a corre-
sponding first TFT, a corresponding second TFT, a corre-
sponding third TFT, a corresponding fourth TFT, a corre-
sponding fifth TFT, a corresponding sixth TFT, a
corresponding capacitor, and a corresponding light emitting
diode (LED).

[0012] The first TFT has a gate electrically connected to a
first node, a source electrically connected to a second node,
and a drain electrically connected to a third node, and the
first TFT is the driving TFT.

[0013] The second TFT has a gate receiving an (n)th scan
signal corresponding to a corresponding row that each of the
pixel unit circuits is located, a source electrically connected
to the second node, and a drain receiving a data signal.
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[0014] The third TFT has a gate receiving the (n)th scan
signal corresponding to the corresponding row that each of
the pixel unit circuits is located, a source electrically con-
nected to the first node, and a drain electrically connected to
the third node.

[0015] N is an integer greater than one, the fourth TFT has
a gate receiving an (n—1)th scan signal corresponding to a
previous row of the corresponding row that each of the pixel
unit circuits is located, a source receiving the sum of the
initial threshold voltage and the predetermined initial poten-
tial, and a drain electrically connected to the first node.
[0016] The fifth TFT has a gate receiving a control signal,
a source receiving a positive supply voltage, and a drain
electrically connected to the second node.

[0017] The sixth TFT has a gate receiving the control
signal, a source electrically connected to the third node, and
the drain electrically connected to an anode of the LED.

[0018] A cathode of the LED receives a negative supply
voltage.
[0019] The capacitor has one end electrically connected to

the first node, and the other end electrically connected to the
positive supply voltage.

[0020] The first TFT, the second TFT, the third TFT, the
fourth TFT, the fifth TFT, and the sixth TFT are all P-type
TFTs.

[0021] The control signal, the (n—1)th scan signal, and the
(n)th scan signal are combined such that a plurality of
corresponding combined portions correspond to a reset
phase, a phase for data to be input and to program, and a
display light emitting phase sequentially.

[0022] During the reset phase, the control signal is at a
high potential, the (n—1)th scan signal is at a low potential,
and the (n)th scan signal is at the high potential.

[0023] During the phase for data to be input and to
program, the control signal is at the high potential, the
(n-1)th scan signal is the high potential, and the (n)th scan
signal is at the low potential.

[0024] During the display light emitting phase, the control
signal is at the low potential, the (n-1)th scan signal is at the
high potential, and the (n)th scan signal is at the high
potential.

[0025] The present disclosure also provides an OLED
display panel driving method including:

[0026] a step S1 of providing an OLED display panel,
wherein the OLED display panel includes: a plurality of
pixel unit circuits and an external compensation unit con-
nected to all of the pixel unit circuits;

[0027] a step S2 of performing external compensation on
each of the pixel unit circuits, obtaining an initial threshold
voltage of a corresponding driving TFT of each of the pixel
unit circuits, adding the initial threshold voltage to a prede-
termined initial potential, and then inputting a sum of the
initial threshold voltage and the predetermined initial poten-
tial to each of the pixel unit circuits by the external com-
pensation unit; and

[0028] a step S3 of performing internal compensation
based on the sum of the initial threshold voltage and the
predetermined initial potential by each of the pixel unit
circuits, to compensate for a drift of an actual threshold
voltage of the corresponding driving TFT.

[0029] Each of the pixel unit circuits includes: a corre-
sponding first TFT, a corresponding second TFT, a corre-
sponding third TFT, a corresponding fourth TFT, a corre-
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sponding fifth TFT, a corresponding sixth TFT, a
corresponding capacitor, and a corresponding LED.

[0030] The first TFT has a gate electrically connected to a
first node, a source electrically connected to a second node,
and a drain electrically connected to a third node, and the
first TFT is the driving TFT.

[0031] The second TFT has a gate receiving an (n)th scan
signal corresponding to a corresponding row that each of the
pixel unit circuits is located, a source electrically connected
to the second node, and a drain receiving a data signal.
[0032] The third TFT has a gate receiving the (n)th scan
signal corresponding to the corresponding row that each of
the pixel unit circuits is located, a source electrically con-
nected to the first node, and a drain electrically connected to
the third node.

[0033] N is an integer greater than one, the fourth TFT has
a gate receiving an (n—-1)th scan signal corresponding to a
previous row of the corresponding row that each of the pixel
unit circuits is located, a source receiving the sum of the
initial threshold voltage and the predetermined initial poten-
tial, and a drain electrically connected to the first node.
[0034] The fifth TFT has a gate receiving a control signal,
a source receiving a positive supply voltage, and a drain
electrically connected to the second node.

[0035] The sixth TFT has a gate receiving the control
signal, a source electrically connected to the third node, and
the drain electrically connected to an anode of the LED.

[0036] A cathode of the LED receives a negative supply
voltage.
[0037] The capacitor has one end electrically connected to

the first node, and the other end electrically connected to the
positive supply voltage.

[0038] The first TFT, the second TFT, the third TFT, the
fourth TFT, the fifth TFT, and the sixth TFT are all P-type
TFTs.

[0039] In the step of S3, the control signal, the (n-1)th
scan signal, and the (n)th scan signal are combined such that
a plurality of corresponding combined portions correspond
to a reset phase, a phase for data to be input and to program,
and a display light emitting phase sequentially.

[0040] During the reset phase, the control signal is at a
high potential, the (n—1)th scan signal is at a low potential,
and the (n)th scan signal is at the high potential.

[0041] During the phase for data to be input and to
program, the control signal is at the high potential, the
(n-1)th scan signal is the high potential, and the (n)th scan
signal is at the low potential.

[0042] During the display light emitting phase, the control
signal is at the low potential, the (n-1)th scan signal is at the
high potential, and the (n)th scan signal is at the high
potential.

[0043] Advantages of the present disclosure are as fol-
lows. An OLED display panel of the present disclosure
includes a plurality of pixel unit circuits and an external
compensation unit connected to all of the pixel unit circuits.
The external compensation unit performs external compen-
sation on each of the pixel unit circuits, obtains an initial
threshold voltage of a corresponding driving TFT of each of
the pixel unit circuits, adds the initial threshold voltage to a
predetermined initial potential, and then inputs a sum of the
initial threshold voltage and the predetermined initial poten-
tial to each of the pixel unit circuits. Each of the pixel unit
circuits performs internal compensation based on the sum of
the initial threshold voltage and the predetermined initial
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potential. That is, the external compensation and the internal
compensation are combined. The external compensation can
compensate for a non-uniformity of the corresponding initial
threshold voltage of each driving TFT caused by a process,
and a permanent drift of a corresponding actual threshold
voltage of each driving TFT due to external stress. The
internal compensation can instantly compensate for a rela-
tively smaller drift of the actual threshold voltage occurred
when the OLED display panel is lightened. An OLED
display panel driving method of the present disclosure
combines the external compensation and the internal com-
pensation. The external compensation can compensate for
the non-uniformity of the corresponding initial threshold
voltage of each driving TFT caused by the process, and the
permanent drift of the corresponding actual threshold volt-
age of each driving TFT due to the external stress. The
internal compensation can instantly compensate for the
relatively smaller drift of the actual threshold voltage
occurred when the OLED display panel is lightened.

DESCRIPTION OF DRAWINGS

[0044] In order to further understand features and techni-
cal content of the present disclosure, please refer to the detail
description and the drawings of the present disclosure below.
However, the drawings are only used for reference and for
illustration, and are not used to limit the present disclosure.
[0045] FIG. 1 is a schematic diagram of an OLED display
panel of the present disclosure.

[0046] FIG. 2 is a schematic diagram of a pixel unit circuit
of the OLED display panel of the present disclosure.
[0047] FIG. 3 is a timing diagram of a plurality of signals
of the pixel unit circuit of the OLED display panel of the
present disclosure.

[0048] FIG. 4 is a schematic diagram of the pixel unit
circuit of the OLED display panel of the present disclosure
during a reset phase.

[0049] FIG. 5 is a schematic diagram of the pixel unit
circuit of the OLED display panel of the present disclosure
during a phase for data to be input and to program.

[0050] FIG. 6 is a schematic diagram of the pixel unit
circuit of the OLED display panel of the present disclosure
during a display light emitting phase.

[0051] FIG. 7 is a flowchart of an OLED display panel
driving method of the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0052] In order to further describe technical means used
by the present disclosure and effects thereof, preferred
embodiments of the present disclosure are described in
detail below in conjunction with the drawings thereof.
[0053] Referring to FIG. 1, the present disclosure provides
an organic light emitting diode (OLED) display panel
including: a plurality of pixel unit circuits 10 and an external
compensation unit 20 connected to all of the pixel unit
circuits 10.

[0054] The external compensation unit 20 is configured to
perform external compensation on each of the pixel unit
circuits 10, obtain an initial threshold voltage Vthl of a
corresponding driving thin film transistor (TFT) of each of
the pixel unit circuits 10, add the initial threshold voltage
Vthl to a predetermined initial potential Vi, and then input
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a sum of the initial threshold voltage Vthl and the prede-
termined initial potential Vi to each of the pixel unit circuits
10.

[0055] Each of the pixel unit circuits 10 is configured to
perform internal compensation based on the sum of the
initial threshold voltage Vthl and the predetermined initial
potential Vi, to compensate for a drift of an actual threshold
voltage Vth of the corresponding driving TFT.

[0056] Specifically, referring to FIG. 2, each of the pixel
unit circuits 10 includes: a corresponding first TFT T1, a
corresponding second TFT T2, a corresponding third TFT
T3, a corresponding fourth TFT T4, a corresponding fifth
TFT T5, a corresponding sixth TFT T6, a corresponding
capacitor C, and a corresponding light emitting diode (LED)
D.

[0057] The first TFT T1 has a gate electrically connected
to a first node G, a source electrically connected to a second
node S, and a drain electrically connected to a third node Q,
and the first TFT T1 is the driving TFT.

[0058] The second TFT T2 has a gate receiving an (n)th
scan signal Scan(n) corresponding to a corresponding row
that each of the pixel unit circuits 10 is located, a source
electrically connected to the second node S, and a drain
receiving a data signal Vdata.

[0059] The third TFT T3 has a gate receiving the (n)th
scan signal Scan(n) corresponding to the corresponding row
that each of the pixel unit circuits 10 is located, a source
electrically connected to the first node G, and a drain
electrically connected to the third node Q.

[0060] N is an integer greater than one, the fourth TFT T4
has a gate receiving an (n-1)th scan signal Scan(n-1)
corresponding to a previous row of the corresponding row
that each of the pixel unit circuits 10 is located, a source
receiving the sum of the initial threshold voltage Vthl and
the predetermined initial potential Vi, and a drain electrically
connected to the first node G.

[0061] The fifth TFT T5 has a gate receiving a control
signal EM, a source receiving a positive supply voltage
VDD, and a drain electrically connected to the second node
S.

[0062] The sixth TFT T6 has a gate receiving the control
signal EM, a source electrically connected to the third node
Q, and the drain electrically connected to an anode of the
LED D.

[0063] A cathode of the LED D receives a negative supply
voltage VSS.
[0064] The capacitor C has one end electrically connected

to the first node G, and the other end electrically connected
to the positive supply voltage VDD.

[0065] Specifically, the first TFT T1, the second TFT T2,
the third TFT T3, the fourth TFT T4, the fifth TFT T5, and
the sixth TFT T6 are all P-type TFTs.

[0066] Specifically, referring to FIG. 3, the control signal
EM, the (n-1)th scan signal Scan(n-1), and the (n)th scan
signal Scan(n) are combined such that a plurality of corre-
sponding combined portions correspond to a reset phase P1,
a phase for data to be input and to program P2, and a display
light emitting phase P3 sequentially.

[0067] Referring to FIG. 4, during the reset phase P1, the
control signal EM is at a high potential, the (n-1)th scan
signal Scan(n-1) is at a low potential, and the (n)th scan
signal Scan(n) is at the high potential. The second TFT T2,
the third TFT T3, the fifth TFT T5, and the sixth TFT T6 are
all turned off. The fourth TFT T4 is turned on. A voltage at
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the gate of the first TFT T1 is reset to the sum of the initial
threshold voltage Vthl and the predetermined initial poten-
tial Vi. It can be ensured that when the actual threshold
voltage Vth is detected during the phase for data to be input
and to program P2 subsequently, a variation trend of the
voltage at the gate of the first TFT T1 does not change when
the actual threshold voltage Vth of the first TFT T1 varies.
This process is for compensating for a non-uniformity of the
corresponding initial threshold voltage of each driving TFT
caused by a process, and a non-uniformity the corresponding
threshold voltage caused by factors such as voltage stress or
temperature during a previous lightening process of the
OLED display panel.

[0068] Referring to FIG. 5, during the phase for data to be
input and to program P2, the control signal EM is at the high
potential, the (n—-1)th scan signal Scan(n-1) is the high
potential, and the (n)th scan signal Scan(n) is at the low
potential. The fourth TFT T4, the fifth TFT T5, and the sixth
TFT T6 are all turned off. The second TFT T2 and the third
TFT T3 are turned on. The data signal Vdata is input to the
source of the first TFT T1. The gate and the drain of the first
TFT T1 are connected together, so that a potential at the gate
is same as a potential at the drain. At this time, the gate and
the drain of the first TFT T1 start to discharge until the
voltage at the gate of the first TFT T1 is equal to Vdd+Vth.
At this time, the actual threshold voltage Vth of the first TFT
T1 and the data signal Vdata are held at the gate of the first
TFT T1.

[0069] Referring to FIG. 6, during the display light emit-
ting phase P3, the control signal EM is at the low potential,
the (n—1)th scan signal Scan(n-1) is at the high potential,
and the (n)th scan signal Scan(n) is at the high potential. The
second TFT T2, the third TFT T3, and the fourth TFT T4 are
all turned off. The fifth TFT T5 and the sixth TFT T6 are
turned on. At this time, an equation of a current flowing
through the LED D is as follows: I, .,,/=Kx(Vgs-V,,)*=Kx
(Vdata+Vth-VDD-Vth)*~Kx(Vdata-VDD)?, where K is
an intrinsic conductivity factor of the driving TFT (i.e., the
first TET T1). It can be seen that the current flowing through
the LED D is not related to the actual threshold voltage Vth
of the first TFT T1 (i.e., the driving TFT), thereby elimi-
nating an effect of the drift of the actual threshold voltage
Vth of the driving TFT on the LED D. Therefore, display
brightness of the OLED display panel is more uniform, and
display quality of the OLED display panel is enhanced.

[0070] It is to be noted that the present disclosure uses
both the advantage of fast operation speed of an internal
compensation circuit and the advantage of a large compen-
sation range of an external compensation circuit. An internal
compensation method and an external compensation method
of a pixel compensation circuit are combined. Before the
OLED display panel is driven to be lightened, the external
compensation is first performed by the external compensa-
tion unit 20. The initial threshold voltage Vthl of the
corresponding driving TFT of each of the pixel unit circuits
10 is obtained. During a process that the OLED display
panel is lightened, the initial threshold voltage Vth1 is added
to the predetermined initial potential Vi, and the sum of the
initial threshold voltage Vthl and the predetermined initial
potential Vi is input to each of the pixel unit circuits 10 and
act together with a process of the internal compensation of
each of the pixel unit circuits 10. During an entire process,
the external compensation can compensate for a non-uni-
formity of the corresponding initial threshold voltage Vthl
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of each driving TFT caused by a process, and a permanent
drift of the corresponding actual threshold voltage Vth of
each driving TFT due to external stress. The internal com-
pensation can instantly compensate for a relatively smaller
drift of the actual threshold voltage Vth occurred when the
OLED display panel is lightened.

[0071] For example, when the corresponding initial
threshold voltage Vthl of each of the driving TFTs in the
OLED display panel differs by £1V due to process reasons,
if only internal compensation is performed, a current flow-
ing through the corresponding LED D of each of the pixel
unit circuits 10 may differ by a percentage as high as around
15%. At this time, the OLED display panel exhibits a
significant non-uniformity. The present disclosure may con-
trol the current I, ., flowing through the corresponding
LED D of each of the pixel unit circuits 10 to differ by at
most 2%. At this time, uniformity performance of the panel
is greatly enhanced.

[0072] When the OLED display panel performs external
compensation without internal compensation, the actual
threshold voltage Vth of each of the driving TFTs drifts by
0.5V due to temperature or voltage stress. Then, a current
loz zp flowing through the corresponding LED D of each of
the pixel unit circuits 10 may differ by a percentage as high
as around 25%. The present disclosure may control the
current I, ., flowing through the corresponding LED D of
each of the pixel unit circuits 10 to differ by at most 5%. At
this time, uniformity performance of the panel is greatly
enhanced.

[0073] Referring to FIG. 7, based on the aforementioned
OLED display panel, the present disclosure also provides an
OLED display panel driving method including the following
steps.

[0074] In a step S1, referring to FIG. 1, an OLED display
panel is provided. The OLED display panel includes: a
plurality of pixel unit circuits 10 and an external compen-
sation unit 20 connected to all of the pixel unit circuits 10.

[0075] In a step S2, external compensation are performed
on each of the pixel unit circuits 10, an initial threshold
voltage Vth1 of a corresponding driving TFT of each of the
pixel unit circuits 10 is obtained, the initial threshold voltage
Vithl is added to a predetermined initial potential Vi, and a
sum of the initial threshold voltage Vthl and the predeter-
mined initial potential Vi is input to each of the pixel unit
circuits 10 by the external compensation unit 20.

[0076] In a step S3, internal compensation is performed
based on the sum of the initial threshold voltage Vth1l and
the predetermined initial potential Vi by each of the pixel
unit circuits 10, to compensate for a drift of an actual
threshold voltage Vth of the corresponding driving TFT.
[0077] Specifically, referring to FIG. 2, each of the pixel
unit circuits 10 includes: a corresponding first TFT T1, a
corresponding second TFT T2, a corresponding third TFT
T3, a corresponding fourth TFT T4, a corresponding fifth
TFT T5, a corresponding sixth TFT T6, a corresponding
capacitor C, and a corresponding LED D.

[0078] The first TFT T1 has a gate electrically connected
to a first node G, a source electrically connected to a second
node S, and a drain electrically connected to a third node Q,
and the first TFT T1 is the driving TFT.

[0079] The second TFT T2 has a gate receiving an (n)th
scan signal Scan(n) corresponding to a corresponding row
that each of the pixel unit circuits 10 is located, a source
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electrically connected to the second node S, and a drain
receiving a data signal Vdata.

[0080] The third TFT T3 has a gate receiving the (n)th
scan signal Scan(n) corresponding to the corresponding row
that each of the pixel unit circuits 10 is located, a source
electrically connected to the first node G, and a drain
electrically connected to the third node Q.

[0081] N is an integer greater than one, the fourth TFT T4
has a gate receiving an (n-1)th scan signal Scan(n-1)
corresponding to a previous row of the corresponding row
that each of the pixel unit circuits 10 is located, a source
receiving the sum of the initial threshold voltage Vthl and
the predetermined initial potential Vi, and a drain electrically
connected to the first node G.

[0082] The fifth TFT T5 has a gate receiving a control
signal EM, a source receiving a positive supply voltage
VDD, and a drain electrically connected to the second node
S.

[0083] The sixth TFT T6 has a gate receiving the control
signal EM, a source electrically connected to the third node
Q, and the drain electrically connected to an anode of the
LED D.

[0084] A cathode of the LED D receives a negative supply
voltage VSS.
[0085] The capacitor C has one end electrically connected

to the first node G, and the other end electrically connected
to the positive supply voltage VDD.

[0086] Specifically, the first TFT T1, the second TFT T2,
the third TFT T3, the fourth TFT T4, the fifth TFT T5, and
the sixth TFT T6 are all P-type TFTs.

[0087] Specifically, referring to FIG. 3, in the step of S3,
the control signal EM, the (n—-1)th scan signal Scan(n-1),
and the (n)th scan signal Scan(n) are combined such that a
plurality of corresponding combined portions correspond to
a reset phase P1, a phase for data to be input and to program
P2, and a display light emitting phase P3 sequentially.
[0088] Referring to FIG. 4, during the reset phase P1, the
control signal EM is at a high potential, the (n-1)th scan
signal Scan(n-1) is at a low potential, and the (n)th scan
signal Scan(n) is at the high potential. The second TFT T2,
the third TFT T3, the fifth TFT T5, and the sixth TFT T6 are
all turned off. The fourth TFT T4 is turned on. A voltage at
the gate of the first TFT T1 is reset to the sum of the initial
threshold voltage Vthl and the predetermined initial poten-
tial Vi. It can be ensured that when the actual threshold
voltage Vth is detected during the phase for data to be input
and to program P2 subsequently, a variation trend of the
voltage at the gate of the first TFT T1 does not change when
the actual threshold voltage Vth of the first TFT T1 varies.
This process is for compensating for a non-uniformity of the
corresponding initial threshold voltage of each driving TFT
caused by a process, and a non-uniformity the corresponding
threshold voltage caused by factors such as voltage stress or
temperature during a previous lightening process of the
OLED display panel.

[0089] Referring to FIG. 5, during the phase for data to be
input and to program P2, the control signal EM is at the high
potential, the (n—-1)th scan signal Scan(n-1) is the high
potential, and the (n)th scan signal Scan(n) is at the low
potential. The fourth TFT T4, the fifth TFT T5, and the sixth
TFT T6 are all turned off. The second TFT T2 and the third
TFT T3 are turned on. The data signal Vdata is input to the
source of the first TFT T1. The gate and the drain of the first
TFT T1 are connected together, so that a potential at the gate
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is same as a potential at the drain. At this time, the gate and
the drain of the first TFT T1 start to discharge until the
voltage at the gate of the first TFT T1 is equal to Vdd+Vth.
At this time, the actual threshold voltage Vth of the first TFT
T1 and the data signal Vdata are held at the gate of the first
TFT T1.

[0090] Referring to FIG. 6, during the display light emit-
ting phase P3, the control signal EM is at the low potential,
the (n—-1)th scan signal Scan(n-1) is at the high potential,
and the (n)th scan signal Scan(n) is at the high potential. The
second TFT T2, the third TFT T3, and the fourth TFT T4 are
all turned off. The fifth TFT T5 and the sixth TFT T6 are
turned on. At this time, an equation of a current flowing
through the LED D is as follows: I, .,,/=Kx(Vgs-V,,)*=Kx
(Vdata+Vth-VDD-Vth)*~Kx(Vdata-VDD)?, where K is
an intrinsic conductivity factor of the driving TFT (i.e., the
first TFT T1). It can be seen that the current flowing through
the LED D is not related to the actual threshold voltage Vth
of the first TFT T1 (i.e., the driving TFT), thereby elimi-
nating an effect of the drift of the actual threshold voltage
Vth of the driving TFT on the LED D. Therefore, display
brightness of the OLED display panel is more uniform, and
display quality of the OLED display panel is enhanced.
[0091] It is to be noted that the present disclosure uses
both the advantage of fast operation speed of an internal
compensation circuit and the advantage of a large compen-
sation range of an external compensation circuit. An internal
compensation method and an external compensation method
of a pixel compensation circuit are combined. Before the
OLED display panel is driven to be lightened, the external
compensation is first performed by the external compensa-
tion unit 20. The initial threshold voltage Vthl of the
corresponding driving TFT of each of the pixel unit circuits
10 is obtained. During a process that the OLED display
panel is lightened, the initial threshold voltage Vth1 is added
to the predetermined initial potential Vi, and the sum of the
initial threshold voltage Vthl and the predetermined initial
potential Vi is input to each of the pixel unit circuits 10 and
act together with a process of the internal compensation of
each of the pixel unit circuits 10. During an entire process,
the external compensation can compensate for a non-uni-
formity of the corresponding initial threshold voltage Vthl
of each driving TFT caused by a process, and a permanent
drift of the corresponding actual threshold voltage Vth of
each driving TFT due to external stress. The internal com-
pensation can instantly compensate for a relatively smaller
drift of the actual threshold voltage Vth occurred when the
OLED display panel is lightened.

[0092] For example, when the corresponding initial
threshold voltage Vthl of each of the driving TFTs in the
OLED display panel differs by £1V due to process reasons,
if only internal compensation is performed, a current flow-
ing through the corresponding LED D of each of the pixel
unit circuits 10 may differ by a percentage as high as around
15%. At this time, the OLED display panel exhibits a
significant non-uniformity. The present disclosure may con-
trol the current 1, ., flowing through the corresponding
LED D of each of the pixel unit circuits 10 to differ by at
most 2%. At this time, uniformity performance of the panel
is greatly enhanced.

[0093] When the OLED display panel performs external
compensation without internal compensation, the actual
threshold voltage Vth of each of the driving TFTs drifts by
0.5V due to temperature or voltage stress. Then, a current
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1oz zp flowing through the corresponding LED D of each of
the pixel unit circuits 10 may differ by a percentage as high
as around 25%. The present disclosure may control the
current I, ., flowing through the corresponding LED D of
each of the pixel unit circuits 10 to differ by at most 5%. At
this time, uniformity performance of the panel is greatly
enhanced.

[0094] In summary, an OLED display panel of the present
disclosure includes a plurality of pixel unit circuits and an
external compensation unit connected to all of the pixel unit
circuits. The external compensation unit performs external
compensation on each of the pixel unit circuits, obtains an
initial threshold voltage of a corresponding driving TFT of
each of the pixel unit circuits, adds the initial threshold
voltage to a predetermined initial potential, and then inputs
a sum of the initial threshold voltage and the predetermined
initial potential to each of the pixel unit circuits. Each of the
pixel unit circuits performs internal compensation based on
the sum of the initial threshold voltage and the predeter-
mined initial potential. That is, the external compensation
and the internal compensation are combined. The external
compensation can compensate for a non-uniformity of the
corresponding initial threshold voltage of each driving TFT
caused by a process, and a permanent drift of a correspond-
ing actual threshold voltage of each driving TFT due to
external stress. The internal compensation can instantly
compensate for a relatively smaller drift of the actual thresh-
old voltage occurred when the OLED display panel is
lightened. An OLED display panel driving method of the
present disclosure combines the external compensation and
the internal compensation. The external compensation can
compensate for the non-uniformity of the corresponding
initial threshold voltage of each driving TFT caused by the
process, and the permanent drift of the corresponding actual
threshold voltage of each driving TFT due to external stress.
The internal compensation can instantly compensate for the
relatively smaller drift of the actual threshold voltage
occurred when the OLED display panel is lightened.
[0095] To persons skilled in the art, in accordance with the
technical solutions and technical ideas of the present dis-
closure, various changes and modifications may be made to
the description above. All these changes and modifications
are within the protection scope of the claims of the present
disclosure.

What is claimed is:

1. An organic light emitting diode (OLED) display panel,
comprising: a plurality of pixel unit circuits and an external
compensation unit connected to all of the pixel unit circuits;

wherein the external compensation unit is configured to

perform external compensation on each of the pixel
unit circuits, obtain an initial threshold voltage of a
corresponding driving thin film transistor (TFT) of each
of the pixel unit circuits, add the initial threshold
voltage to a predetermined initial potential, and then
input a sum of the initial threshold voltage and the
predetermined initial potential to each of the pixel unit
circuits; and

wherein each of the pixel unit circuits is configured to

perform internal compensation based on the sum of the
initial threshold voltage and the predetermined initial
potential, to compensate for a drift of an actual thresh-
old voltage of the corresponding driving TFT.

2. The OLED display panel of claim 1, wherein each of
the pixel unit circuits comprises: a corresponding first TFT,
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a corresponding second TFT, a corresponding third TFT, a
corresponding fourth TFT, a corresponding fifth TFT, a
corresponding sixth TFT, a corresponding capacitor, and a
corresponding light emitting diode (LED);

wherein the first TFT has a gate electrically connected to
a first node, a source electrically connected to a second
node, and a drain electrically connected to a third node,
and the first TFT is the driving TFT;

wherein the second TFT has a gate receiving an (n)th scan
signal corresponding to a corresponding row that each
of the pixel unit circuits is located, a source electrically
connected to the second node, and a drain receiving a
data signal;

wherein the third TFT has a gate receiving the (n)th scan
signal corresponding to the corresponding row that
each of the pixel unit circuits is located, a source
electrically connected to the first node, and a drain
electrically connected to the third node;

wherein n is an integer greater than one, the fourth TFT
has a gate receiving an (n-1)th scan signal correspond-
ing to a previous row of the corresponding row that
each of the pixel unit circuits is located, a source
receiving the sum of the initial threshold voltage and
the predetermined initial potential, and a drain electri-
cally connected to the first node;

wherein the fifth TFT has a gate receiving a control signal,
a source receiving a positive supply voltage, and a drain
electrically connected to the second node;

wherein the sixth TFT has a gate receiving the control
signal, a source electrically connected to the third node,
and the drain electrically connected to an anode of the
LED;

wherein a cathode of the LED receives a negative supply
voltage; and

wherein the capacitor has one end electrically connected
to the first node, and the other end electrically con-
nected to the positive supply voltage.

3. The OLED display panel of claim 2, wherein the first
TFT, the second TFT, the third TFT, the fourth TFT, the fifth
TFT, and the sixth TFT are all P-type TFTs.

4. The OLED display panel of claim 3, wherein the
control signal, the (n-1)th scan signal, and the (n)th scan
signal are combined such that a plurality of corresponding
combined portions correspond to a reset phase, a phase for
data to be input and to program, and a display light emitting
phase sequentially.

5. The OLED display panel of claim 4, wherein during the
reset phase, the control signal is at a high potential, the
(n-1)th scan signal is at a low potential, and the (n)th scan
signal is at the high potential;

wherein during the phase for data to be input and to
program, the control signal is at the high potential, the
(n-1)th scan signal is the high potential, and the (n)th
scan signal is at the low potential; and

wherein during the display light emitting phase, the
control signal is at the low potential, the (n-1)th scan
signal is at the high potential, and the (n)th scan signal
is at the high potential.

6. An organic light emitting diode (OLED) display panel

driving method, comprising:

a step S1 of providing an OLED display panel, wherein
the OLED display panel comprises: a plurality of pixel
unit circuits and an external compensation unit con-
nected to all of the pixel unit circuits;
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a step S2 of performing external compensation on each of
the pixel unit circuits, obtaining an initial threshold
voltage of a corresponding driving thin film transistor
(TFT) of each of the pixel unit circuits, adding the
initial threshold voltage to a predetermined initial
potential, and then inputting a sum of the initial thresh-
old voltage and the predetermined initial potential to
each of the pixel unit circuits by the external compen-
sation unit; and

a step S3 of performing internal compensation based on
the sum of the initial threshold voltage and the prede-
termined initial potential by each of the pixel unit
circuits, to compensate for a drift of an actual threshold
voltage of the corresponding driving TFT.

7. The OLED display panel driving method of claim 6,
wherein each of the pixel unit circuits comprises: a corre-
sponding first TFT, a corresponding second TFT, a corre-
sponding third TFT, a corresponding fourth TFT, a corre-
sponding fifth TFT, a corresponding sixth TFT, a
corresponding capacitor, and a corresponding light emitting
diode (LED);

wherein the first TFT has a gate electrically connected to
a first node, a source electrically connected to a second
node, and a drain electrically connected to a third node,
and the first TFT is the driving TFT;

wherein the second TFT has a gate receiving an (n)th scan
signal corresponding to a corresponding row that each
of the pixel unit circuits is located, a source electrically
connected to the second node, and a drain receiving a
data signal;

wherein the third TFT has a gate receiving the (n)th scan
signal corresponding to the corresponding row that
each of the pixel unit circuits is located, a source
electrically connected to the first node, and a drain
electrically connected to the third node;

wherein n is an integer greater than one, the fourth TFT
has a gate receiving an (n-1)th scan signal correspond-
ing to a previous row of the corresponding row that
each of the pixel unit circuits is located, a source

Oct. 28, 2021

receiving the sum of the initial threshold voltage and
the predetermined initial potential, and a drain electri-
cally connected to the first node;

wherein the fifth TFT has a gate receiving a control signal,

a source receiving a positive supply voltage, and a drain
electrically connected to the second node;

wherein the sixth TFT has a gate receiving the control

signal, a source electrically connected to the third node,
and the drain electrically connected to an anode of the
LED;

wherein a cathode of the LED receives a negative supply

voltage; and

wherein the capacitor has one end electrically connected

to the first node, and the other end electrically con-
nected to the positive supply voltage.

8. The OLED display panel driving method of claim 7,
wherein the first TFT, the second TFT, the third TFT, the
fourth TFT, the fifth TFT, and the sixth TFT are all P-type
TFTs.

9. The OLED display panel driving method of claim 8,
wherein in the step of S3, the control signal, the (n-1)th scan
signal, and the (n)th scan signal are combined such that a
plurality of corresponding combined portions correspond to
a reset phase, a phase for data to be input and to program,
and a display light emitting phase sequentially.

10. The OLED display panel driving method of claim 9,
wherein during the reset phase, the control signal is at a high
potential, the (n-1)th scan signal is at a low potential, and
the (n)th scan signal is at the high potential;

wherein during the phase for data to be input and to

program, the control signal is at the high potential, the
(n-1)th scan signal is the high potential, and the (n)th
scan signal is at the low potential; and

wherein during the display light emitting phase, the

control signal is at the low potential, the (n-1)th scan
signal is at the high potential, and the (n)th scan signal
is at the high potential.
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