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(57) ABSTRACT

A pixel circuit, an organic electroluminescent display panel
and a display apparatus are provided. The pixel circuit com-
prises: a light-emitting device (D1), a drive control module
(1), a reset control module (2), a charge control module (3)
and a light-emitting control module (4). The reset control
module (2)is used for resetting the light-emitting device (D1)
in an internal compensation mode, and exporting a current
signal of the drive control module (1) for driving the light-
emitting device (D1) and comparing the same with a preset
standard current value to determine a compensation factor in
an external compensation mode. The charge control module
(3) is used for charging and writing a data signal (Data) into
the drive control module (1) in the internal compensation
mode and writing the data signal (Data) into the drive control
module (1) in the external compensation mode. The light-
emitting control module (4) is used for charging the drive
control module (1) and controlling the drive control module
(1) to drive the light-emitting device (D1) to emit light in the
internal compensation mode, and controlling the drive con-
trolmodule (1) to drive the light-emitting device (D1) to emit
light in the external compensation mode. Therefore, a same
pixel circuit can be shared for both internal compensation and
external compensation.
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PIXEL CIRCUIT, ORGANIC
ELECTROLUMINESCENT DISPLAY PANEL
AND DISPLAY APPARATUS

TECHNICAL FIELD

[0001] The present disclosure relates to a pixel circuit, an
organic electroluminescent display panel and a display appa-
ratus.

BACKGROUND

[0002] An Organic Light-Emitting Diode (OLED) display
is ahot spot in a research field of flat-panel displays at present,
and has advantages of low energy consumption, low produc-
tion cost, self-illumination, wide viewing angle, fast response
speed and the like as compared with a Liquid Crystal Display
(LCD). At present, OLED has begun to replace a traditional
LCD screen in display fields of cellphones, Personal Digital
Assistants (PDAs), digital cameras and the like.

[0003] Different from the LCD in that brightness is con-
trolled with a stable voltage, the OLED is driven by current,
and needs stable current to control light-emitting. Due to a
technological process, device aging and so on, a threshold
voltage V,, of a driving transistor of a pixel circuit has non-
uniformity, which results in that the current flowing through
each pixel point OLED changes such that the display bright-
ness is non-uniform, thus affecting a display effect of a whole
image.

[0004] A pixel circuit which can be shared for both internal
compensation and external compensation is required.

SUMMARY

[0005] At least one embodiment of the disclosure provides
a pixel circuit, an organic electroluminescent display panel
and a display apparatus, and is intended to provide a pixel unit
which can be shared for both internal compensation and
external compensation.

[0006] At least one embodiment provides a pixel circuit,
comprising a light-emitting device, a drive control module, a
reset control module, a charge control module and a light-
emitting control module.

[0007] The reset control module has a control terminal
connected with a reset signal terminal, an input terminal
connected with a first level signal terminal, and an output
terminal connected with an output terminal of the drive con-
trolmodule and an input terminal of the light-emitting device,
respectively; the reset control module is used for resetting the
light-emitting device in an internal compensation mode, and
exporting a current signal of the drive control module for
driving the light-emitting device and comparing the same
with a preset standard current value to determine a compen-
sation factor in an external compensation mode.

[0008] The charge control module has a control terminal
connected with a scan signal terminal, an input terminal con-
nected with a data signal terminal, and an output terminal
connected with a first input terminal of the drive control
module. The charge control module is used for charging the
drive control module and writing a data signal into the drive
control module in the internal compensation mode, and writ-
ing the data signal into the drive control module in the extet-
nal compensation mode.

[0009] The light-emitting control module has a control ter-
minal connected with a light-emitting signal terminal, an
input terminal connected with a second level signal terminal,
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and an output terminal connected with a second input termi-
nal of the drive control module. The light-emitting control
module is used for charging the drive control module and
controlling the drive control module to drive the light-emit-
ting device to emit light in the internal compensation mode,
and controlling the drive control module to drive the light-
emitting device to emit light in the external compensation
mode:

[0010] An output terminal of the light-emitting device is
grounded.
[0011] In one possible implementation mode, in the pixel

circuit provided by at least one embodiment of the disclosure,
in the internal compensation mode, at a reset stage, under
control of the reset signal terminal, the reset control module is
in an ON state, the first level signal terminal is connected with
the light-emitting device, and the first level signal terminal
resets the light-emitting device; at a charging stage, under
control of the scan signal terminal, the charge control module
is in an ON state, the data signal terminal is connected with
the drive control module, and under control of the light-
emitting signal terminal, the light-emitting control module is
in an ON state, the second level signal terminal is connected
with the drive control module, and the data signal terminal
and the second level signal terminal charge the drive control
module; at a compensation stage, under control of the scan
signal terminal, the data signal terminal writes a data signal
into the drive control module; at a light-emitting stage, under
control of the light-emitting signal terminal, the second level
signal terminal controls the drive control module to drive the
light-emitting device to emit light.

[0012] In one possible implementation mode, in the pixel
circuit provided by at least one embodiment of the disclosure,
in the external compensation mode, under control of the scan
signal terminal, the data signal terminal writes a data signal
into the drive control module; under control of the light-
emitting signal terminal, the second level signal terminal
controls the drive control module to drive the light-emitting
device to emit light; under control of the reset signal terminal,
the first level signal terminal exports a current signal of the
drive control module for driving the light-emitting device,
and the exported current signal is compared with a preset
standard current value to determine a compensation factor of
the data signal

[0013] 1In one possible implementation mode, in the pixel
circuit provided by at least one embodiment of the disclosure,
the drive control module includes: a driving transistor and a
capacitot.

[0014] A gate of the driving transistor is connected with the
charge control module, a source of the driving transistor is
connected with the light-emitting control module, and a drain
of the driving transistor is connected with the light-emitting
device and the reset control module, respectively. The capaci-
tor 1s connected between the gate and the drain of the driving
transistor.

[0015] In one possible implementation mode, in the pixel
circuit provided by at least one embodiment of the disclosure,
the reset control module includes: a first switching transistor.
A gate of the first switching transistor is connected with the
reset signal terminal, a source of the first switching transistor
is connected with the first level signal terminal, and a drain of
the first switching transistor is connected with the drain of the
driving transistor and the light-emitting device.

[0016] In one possible implementation mode, in the pixel
circuit provided by at least one embodiment of the disclosure,
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the charge control module includes: a second switching tran-
sistor. A gate of the second switching transistor is connected
with the scan signal terminal, a source of the second switch-
ing transistor is connected with the data signal terminal, and
a drain of the second switching transistor is connected with
the gate of the driving transistor.

[0017] In one possible implementation mode, in the pixel
circuit provided by at least one embodiment of the disclosure,
the light-emitting control module includes: a third switching
transistor. A gate of the third switching transistor is connected
with the light-emitting signal terminal, a source of the third
switching transistor is connected with the second level signal
terminal, and a drain of the third switching transistor is con-
nected with the source of the driving transistor.

[0018] An embodiment of the disclosure further provides
an organic electroluminescent display panel, comprising a
plurality of pixel circuits arranged in array, the pixel circuits
being the pixel circuits provided by at least one embodiment
of the present disclosure.

[0019] In one possible implementation mode, the organic
electroluminescent display panel provided by at least one
embodiment of the disclosure further comprises: reset signal
lines and light-emitting signal lines positioned in gaps among
respective rows of the pixel circuits at intervals, scan signal
lines positioned in gaps among respective rows of pixel cit-
cuits having the light-emitting signal lines, and data signal
lines positioned in gaps among respective columns of pixel
circuits. Respective reset signal lines are connected with reset
signal terminals in adjacent rows of respective pixel circuits.
Respective light-emitting signal lines are connected with
light-emitting signal terminals in adjacent rows of respective
pixel circuits.

[0020] Two scan signal lines are arranged in the gaps where
the respective light-emitting signal lines are positioned,
respectively; the two scan signal lines are connected with the
scan signal terminals in adjacent rows of respective pixel
circuits, respectively; and two adjacent scan signal lines posi-
tioned in different gaps, respectively, are electrically con-
nected.

[0021] Two data signal lines are arranged in gaps among
respective columns of pixel circuits, respectively. The two
data signal lines are connected with the data signal terminals
of odd-numbered rows or even-numbered rows of pixel cit-
cuits in adjacent columns of respective pixel circuits respec-
tively. In the external compensation mode, a data signal is
alternatively input to odd-numbered columns of data signal
lines and even-numbered columns of data signal lines.

[0022] In one possible implementation mode, the organic
electroluminescent display panel provided by at least one
embodiment of the disclosure further comprises first level
signal lines and second level signal lines positioned in gaps
among respective columns of pixel circuits. The respective
first level signal lines are connected with the first level signal
terminals in adjacent columns of respective pixel circuits. The
respective second level signal lines are connected with the
second level signal terminals in adjacent columns of respec-
tive pixel circuits.

[0023] Inonepossibleimplementation mode, in the organic
electroluminescent display panel provided by at least one
embodiment of the disclosure, the first level signal lines and
the second level signal lines are arranged on a same layer, and
are all arranged on a layer different from that of the data signal
lines.
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[0024] 1Inone possible implementation mode, in the organic
electroluminescent display panel provided by at least one
embodiment of the disclosure, a film layer where the first
level signal lines and the second level signal lines are posi-
tioned is above a film layer of anodes of the light-emitting
devices in the pixel circuits.

[0025] At least one embodiment of the disclosure further
provides a display apparatus comprising the organic elec-
troluminescent display panel.

[0026] At least one embodiment of the disclosure provides
the above pixel circuit, the organic electroluminescent dis-
play panel and the display apparatus. The pixel circuit com-
prises a light-emitting device, a drive control module, a reset
control module, a charge control module and a light-emitting
control module. The reset control module resets the light-
emitting device in the internal compensation mode, and
exports a current signal of the drive control module for driv-
ing the light-emitting device and compares the same with a
preset standard current value to determine a compensation
factor in the external compensation mode; the charge control
module charges and writes a data signal into the drive control
module in the internal compensation mode and writes the data
signal into the drive control module in the external compen-
sation mode; the light-emitting control module charges the
drive control module and controls the drive control module to
drive the light-emitting device to emit light in the internal
compensation mode, and controls the drive control module to
drive the light-emitting device to emit light in the external
compensation mode. Therefore, a same pixel circuit can be
shared for both internal compensation and external compen-
sation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1isa structural schematic diagram of a known
2T1C pixel circuit;

[0028] FIG. 2 is a structural schematic diagram of the
known 2T1C pixel circuit which realizes internal compensa-
tion;

[0029] FIG. 3 is a structural schematic diagram of the
known 2T1C pixel circuit which realizes external compensa-
tion,;

[0030] FIG. 4 is a structural schematic diagram of a pixel
circuit provided by an embodiment of the disclosure;

[0031] FIG. 5isacircuit timing diagram of'the pixel circuit
provided by the embodiment of the disclosure;

[0032] FIG. 6-FIG. 10 are schematic diagrams of the pixel
circuit provided by the embodiment of the disclosure at a reset
stage, a charging stage, a compensation stage and a light-
emitting stage;

[0033] FIG. 11 is a structural schematic diagram of an
organic electroluminescent display panel provided by an
embodiment of the disclosure;

[0034] FIG. 12 is a side view of the organic electrolumi-
nescent display panel in FIG. 11 along an AA direction;
[0035] FIG. 13 is a side view of the organic electrolumi-
nescent display panel in FIG. 11 along a BB direction.

DETAILED DESCRIPTION

[0036] FIG. 1 isa structural schematic diagram of a known
2T1C pixel circuit. As shown in FIG. 1, the 2T1C pixel circuit
consists of one driving transistor T2, one switching transistor
T1 and one storage capacitor Cs. When a scan line Scan
selects one certain row, a low level signal is input to the scan
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line Scan, the P-type switching transistor T1 is turned on, and
avoltage of a dataline Data is written into the storage capaci-
tor Cs; after scanning of the row is finished, the input signal of
the scan line Scan turns into a high level, the P-type switching
transistor T1 is turned off, a gate voltage stored in the storage
capacitor Cs enables the driving transistor T2 to generate
current to drive an OLED, ensuring that the OLED consis-
tently emits light in a frame. A saturation current formula of
the driving transistor T2 is I, ., =K(V zs-V,;,)?, as described
above, due to a technological process and device aging, a
threshold voltage V,, of the driving transistor T2 is drifted,
which results in that the threshold voltage V,, of the current
flowing through each pixel point OLED changes due to the
change of the threshold voltage V,, of the driving transistor
T2, and non-uniform image brightness is caused.

[0037] In order to avoid the problem, known solutions are
internal compensation (as shown in FIG. 2) and external
compensation (as shown in FIG. 3). FIG. 2 is a structural
schematic diagram of a known 2T1C pixel circuit which
realizes internal compensation. As shown in FIG. 2, one
capacitor C2 and two switching transistors T3 and T4 are
added in the pixel circuit as shown in FIG. 1, by changing an
internal design of the pixel circuit, the current flowing
through each pixel point OLED is not affected by the thresh-
old voltage V,, of the driving transistor T2, but the pixel
circuit as shown in FIG. 2 can only realize internal compen-
sation. FIG. 3 is a structural schematic diagram of the known
2T1C pixel circuit which realizes external compensation. As
shown in FIG. 3, a readout circuit 200 is newly added outside
the pixel circuit 100 consisting of four sub-pixel circuits as
shown in FIG. 1. The readout circuit is used to obtain a
compensation factor so as to adjust a driving signal for driving
each pixel point OLED to emit light, the current flowing
through each pixel point OLED is not changed with the
change of the threshold voltage V , of the driving transistor,
but the pixel shown in FIG. 3 can only realize external com-
pensation. It can be seen that the pixel circuit in the known
OLED can only realize one of the internal compensation and
the external compensation, and in order to realize the external
compensation, one readout circuit needs to be newly added
outside the pixel circuit, which certainly will increase com-
plexity of an OLED structure.

[0038] In combination with the drawings, specific imple-
mentation modes of the pixel circuit, the organic electrolu-
minescent display panel and the display apparatus provided
by embodiments of the disclosure are described in detail.
[0039] FIG. 4 is a structural schematic diagram of a pixel
circuit provided by an embodiment of the disclosure. As
shown in FIG. 4, the pixel circuit comprises a light-emitting
device D1, a drive control module 1, areset control module 2,
acharge control module 3 and a light-emitting control module
4.

[0040] The reset control module 2 has a control terminal 2a
connected with a reset signal terminal RST, an input terminal
2b connected with a first level signal terminal Refl, and an
output terminal 2¢ connected with an output terminal 1¢ of the
drive control module 1 and an input terminal Dla of the
light-emitting device D1, respectively. The reset control mod-
ule 2 is used for resetting the light-emitting device D1 in an
internal compensation mode, and exporting a current signal
of the drive control module 1 for driving the light-emitting
device D1 and comparing the same with a preset standard
current value to determine a compensation factor in an exter-
nal compensation mode.
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[0041] The charge control module 3 has a control terminal
3a connected with a scan signal terminal Scan, an input
terminal 35 connected with a data signal terminal Data, and
an output terminal 3¢ connected with a first input terminal 1a
of the drive control module 1. The charge control module 3 is
used for charging the driving control module 1 and writing a
data signal into the driving control module 1 in the internal
compensation mode, and writing the data signal into the drive
control module 1 in the external compensation mode.
[0042] The light-emitting control module 4 has a control
terminal 4a connected with a light-emitting signal terminal
EM, an input terminal 45 connected with a second level signal
terminal Ref2, and an output terminal 4¢ connected with a
second input terminal 15 of the drive control module 1. The
light-emitting control module 4 is used for charging the drive
control module 1 and controlling the drive control module 1
to drive the light-emitting device D1 to emit light in the
internal compensation mode and controlling the drive control
module 1 to drive the light-emitting device D1 to emit light in
the external compensation mode;

[0043] An output terminal D15 of the light-emitting device
D1 is grounded.

[0044] The pixel circuit provided by the embodiment of the
disclosure comprises a light-emitting device, a drive control
module, a reset control module, a charge control module and
a light-emitting control module. The reset control module
resets the light-emitting device in the internal compensation
mode, and exports a current signal of the drive control module
for driving the light-emitting device and compares the same
with a preset standard current value to determine a compen-
sation factor in the external compensation mode; the charge
control module charges the drive control module and writes
the data signal into the drive control module in the internal
compensation mode, and writes the data signal into the drive
control module in the external compensation mode; the light-
emitting control module charges the drive control module and
controls the drive control module to drive the light-emitting
device to emit light in the internal compensation mode, and
controls the drive control module to drive the light-emitting
device to emit light in the external compensation mode.
Therefore, a same pixel circuit can be shared for both internal
compensation and external compensation.

[0045] During implementation, according to the pixel cir-
cuit provided by the embodiment of the disclosure, in the
internal compensation mode, at a reset stage, under control of
the reset signal terminal RST, the reset control module 2 is in
an ON state, the first level signal terminal Refl is connected
with the light-emitting device DE and the first level signal
terminal Refl resets the light-emitting device D1; at a charg-
ing stage, under control of the scan signal terminal Scan, the
charge control module 3 is in an ON state, the data signal
terminal Data is connected with the drive control module 1,
and under control of the light-emitting signal terminal EM,
the light-emitting control module 4 is in an ON state, the
second level signal terminal Ref2 is connected with the drive
control module 1, and the data signal terminal Data and the
second level signal terminal Ref2 charge the drive control
module 1; at a compensation stage, under control of the scan
signal terminal Scan, the data signal terminal Data writes a
data signal into the drive control module 1; at a light-emitting
stage, under control of the light-emitting signal terminal EM,
the second level signal terminal Ref2 controls the drive con-
trol module 1 to drive the light-emitting device D1 to emit

light.
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[0046] During implementation, according to the pixel cir-
cuit provided by the embodiment of the disclosure, in the
external compensation mode, under control of the scan signal
terminal Scan, the data signal terminal Data writes a data
signal into the drive control module 1; under control of the
light-emitting signal terminal EM, the second level signal
terminal Ref2 controls the drive control module 1 to drive the
light-emitting device D1 to emit light; under control of the
reset signal terminal RST, the first level signal terminal Refl
exports a current signal of the drive control module 1 for
driving the light-emitting device D1, and the exported current
signal is compared with a preset standard current value to
determine a compensation factor of the data signal.

[0047] During implementation, the drive control module 1
in the pixel circuit provided by the embodiment of the disclo-
sure, as shown in FIG. 4, for example, includes: a driving
transistor DTFT and a capacitor C. A gate of the driving
transistor DTFT is connected with the charge control module
3, a source of the driving transistor DTFT is connected with
the light-emitting control module 4, and a drain of the driving
transistor DTFT is connected with the light-emitting device
D1 and the reset control module 2, respectively; the capacitor
C is connected between the gate and the drain of the driving
transistor DTFT.

[0048] During implementation, the light-emitting device
D1 in the pixel circuit provided by the embodiment of the
disclosure is an Organic Light-Emitting Diode (OLED) gen-
erally. The light-emitting device D1 realizes light-emitting
display under action of a saturation current of the driving
transistor DTFT. The driving transistor DTFT for driving the
light-emitting device D1 to emit light is an N-type transistor
or a P-type transistor, which is not defined herein.

[0049] During implementation, in the pixel circuit pro-
vided by the embodiment of the disclosure, in the internal
compensation mode, a voltage ofthe first level signal terminal
Refl is a negative voltage or 0, and a voltage of the second
level signal terminal Ref2 is a positive voltage generally.
Hereinafter, it is described by taking an example that the
voltage of the first level signal terminal Refl is O and the
voltage of the second level signal terminal Ref2 is a positive
value, in the internal compensation mode.

[0050] During implementation, the reset control module 2
in the pixel circuit provided by the embodiment of the disclo-
sure, as shown in FIG. 4, for example, includes: a first switch-
ing transistor T1. A gate of the first switching transistor T1 is
connected with the reset signal terminal RST, a source of the
first switching transistor T1 is connected with the first level
signal terminal Refl, and a drain of the first switching tran-
sistor T1 is connected with the drain of the driving transistor
DTFT and the light-emitting device D1.

[0051] During implementation, the first switching transis-
tor T1 can be an N-type transistor ora P-type transistor, which
is not defined herein. When the first switching transistor T1 is
an N-type transistor, and when a signal of the reset signal
terminal RST is at a high level, the first switching transistor
T1 is in an ON state; when the first switching transistor T1 is
a P-type transistor, and when a signal of the reset signal
terminal RST is at a low level, the first switching transistor T1
is in an ON state.

[0052] When the reset control module 2 in the pixel circuit
provided by the embodiment of the disclosure, for example,
adopts the above first switching transistor T1 as a specific
structure, a working principle is as follows: in the internal
compensation mode, at the reset stage, the first switching
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transistor T1 is turned on under control of the reset signal
terminal RST, the first level signal terminal Ref1 is connected
with the light-emitting device D1, and the first level signal
terminal Refl resets the light-emitting device D1, to make a
potential of the light-emitting device D1 be 0; at a charging
stage, a compensation stage and a light-emitting stage, the
first switching transistor T1 is turned off. In the external
compensation mode, under control of the reset signal terminal
RST, the first switching transistor T1 is turned on, the first
level signal terminal Refl exports a current signal of the
driving transistor DTFT for driving the light-emitting device
D1, and the exported current signal is compared with a preset
standard current value to determine a compensation factor of
the data signal.

[0053] During implementation, as shown in FIG. 4, the
charge control module 3 in the pixel circuit provided by the
embodiment of the disclosure, for example, includes: a sec-
ond switching transistor T2. A gate of the second switching
transistor T2 is connected with the scan signal terminal Scan,
a source of the second switching transistor T2 is connected
with the data signal terminal Data, and a drain of the second
switching transistor T2 is connected with the gate of the
driving transistor DTFT.

[0054] During implementation, the second switching tran-
sistor T2 can be an N-type transistor or a P-type transistor,
which is not defined herein. In a case that the second switch-
ing transistor T2 is an N-type transistor, when a signal of the
scan signal terminal Scan is at a high level, the second switch-
ing transistor T2 is in an ON state; in a case that the second
switching transistor T2 is a P-type transistor, and when a
signal of the scan signal terminal Scan is at a low level, the
second switching transistor T2 is in an ON state.

[0055] When the charge control module 3 in the pixel cir-
cuit provided by the embodiment of the disclosure, for
example, adopts the above second switching transistor T2 as
a specific structure, a working principle is as follows: in the
internal compensation mode, at the reset stage, the second
switching transistor T2 is turned off; at the charging stage,
under control of the scan signal terminal Scan, the second
switching transistor is turned on, the data signal terminal Data
is connected with the gate of the driving transistor DTFT, the
data signal terminal Data charges the gate of the driving
transistor DTFT, and writes in a reference signal V,; the
light-emitting control module 4 is in an ON state under con-
trol of the light-emitting signal terminal EM, the second level
signal terminal Ref2 is connected with the source of the
driving transistor DTFT, and the second level signal terminal
Ref2 charges the drain of the driving transistor DTFT through
the source of the driving transistor DTFT till a potential of the
drain of the driving transistor is V,,»-V,; at the compensa-
tion stage, under control of the scan signal terminal Scan, the
second switching transistor T2 is turned on, the data signal
terminal Data writes a data signal V ,,, into the gate of the
driving transistor DTFT; meanwhile, the potential of the gate
of the driving transistor DTFT changes from V, to V.,
namely, jumps to be same as a potential of the data signal
terminal Data; according to a capacitive power conservation
principle, the potential of the drain of the driving transistor
DTFT correspondingly jumps to V, -V, +V ;.- Vo; at the
light-emitting stage, the second switching transistor T2 is
turned off. In the external compensation mode, under control
of the scan signal terminal Scan, the second switching tran-



US 2016/0203761 A1l

sistor T2 is turned on, and the data signal terminal Data writes
the data signal V. into the gate of the driving transistor
DTFT.
[0056] During implementation, the light-emitting control
module 4 in the pixel circuit provided by the embodiment of
the disclosure, as shown in FIG. 4, for example, includes: a
third switching transistor T3. A gate of the third switching
transistor T3 is connected with the light-emitting signal tet-
minal EM, a source of the third switching transistor T3 is
connected with the second level signal terminal Ref2, and a
drain ofthe third switching transistor T3 is connected with the
source of the driving transistor DTFT.
[0057] During implementation, the third switching transis-
tor T3 can be an N-type transistor ora P-type transistor, which
is not defined herein. In a case that the third switching tran-
sistor T3 is an N-type transistor, when a signal of the light-
emitting signal terminal EM is at a high level, the third
switching transistor T3 is in an ON state; in a case that the
third switching transistor T3 is a P-type transistor, when a
signal of the light-emitting signal terminal EM is at a low
level, the third switching transistor T3 is in an ON state.
[0058] When the light-emitting control module 4 in the
pixel circuit provided by the embodiment of the disclosure,
for example, adopts the above third switching transistor T3 as
a specific structure, a working principle thereof'is as follows:
in the internal compensation mode, at the reset stage, the third
switching transistor T3 is turned off; at the charging stage,
under control of the light-emitting signal terminal EM, the
third switching transistor T3 is in an ON state, the second
level signal terminal Ref2 is connected with the source of the
driving transistor DTFT, the second level signal terminal
Ref2 charges the drain of the driving transistor DTFT through
the source of the driving transistor DTFT till the potential of
the drain of the driving transistoris V.-V, at the compen-
sation stage, the third switching transistor T3 is turned off, the
second switching transistor T2 is turned on under control of
the scan signal terminal Scan, the data signal terminal Data
writes the data signal V. into the gate of the driving tran-
sistor DTFT, the potential of the gate of the driving transistor
DTFT changes from V, to V ,,, accordingly, namely, jumps
to be same as a potential of the data signal terminal Data, and
the potential of the drain of the driving transistor DTFT
correspondingly jumps to V, -V ,+V 4.~V according to a
capacitive power conservation principle; at the light-emitting
stage, the third switching transistor T3 is in an ON state under
control of the light-emitting signal terminal EM, after a cur-
rent signal of the second level signal terminal Ref2 flows to
the driving transistor DTFT through the third switching tran-
sistor T3, the light-emitting device D1 is driven to emit light,
wherein, it can be derived by a saturation current formula of
the driving transistor DTFT that a working current flowing
into the light-emitting device D1 is

Torzp :Kli Ve Vth)z =kaf Keﬂ_( Vo=Vt Vaata— Vo)-

Vo =ko(VoV o)

Where, K is a current constant associated with the driving
transistor DTFT; V., is a voltage of the gate of the driving
transistor DTFT relative to the source of the driving transistor
DTFT, and V,, is a threshold voltage of the driving transistor
DTFT. Parameters in following embodiments have the same
meanings.
[0059] It can seen that the working current I, ., of the
light-emitting device is not affected by the threshold voltage
V,, of the driving transistor and is only related to the data
signal voltage V ., input from the data signal terminal and
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the reference signal voltage V, drift of the threshold voltage
V,, of the driving transistor DTFT caused by a technical
process and device aging is thoroughly avoided, so as not to
affect the working current I,; -, of the light-emitting device
D1, and ensure normal work of the light-emitting device D1.
In the external compensation mode, under control of the
light-emitting signal terminal EM, the third switching tran-
sistor T3 is turned on, and the second level signal terminal
Ref2 controls the driving transistor DTFT to drive the light-
emitting device D1 to emit light.

[0060] It needs to be explained that the driving transistor
and the switching transistors mentioned in the embodiments
of the disclosure can be Thin Film Transistors (TFTs), or can
be Metal Oxide Semiconductor (MOS) field-effect transis-
tors, which are not defined herein. In implementation, sources
and drains of these transistors are interchangeable, and are not
differentiated. When the embodiments are described, a case
that both the driving transistor and the switching transistors
are TFTs is taken as an example.

[0061] Hereinafter, acase that the driving transistor and the
switching transistors in the pixel circuit are all N-type tran-
sistors is taken as an example to describe a working principle
of the pixel circuit in the external compensation mode and the
internal compensation mode. FIG. 5 is a circuit timing dia-
gram corresponding to the pixel circuit as shown in FIG. 4.
FIG. 6-FIG. 10 are schematic diagrams of the pixel circuit
provided by the embodiment of the disclosure at a reset stage,
a charging stage, a compensation stage and a light-emitting
stage, respectively.

[0062] In the internal compensation mode, at a first stage,
namely the reset stage, as shown in FIG. 6, the pixel circuit
realizes a function of resetting the light-emitting device D1.
At this stage, a low level signal is input to the scan signal
terminal Scan and the light-emitting signal terminal EM, and
the second switching transistor T2 and the third switching
transistor T3 are turned off; a high level signal is input to the
reset signal terminal RST, the first switching transistor T1 is
turned on, the first level signal terminal Refl is connected
with the light-emitting device D1 by the first switching tran-
sistor T1, namely, the potential of the light-emitting device
D1 turns into 0.

[0063] At a second stage, namely, the charging stage, as
shown in FIG. 7 and FIG. 8, the pixel circuit realizes the
function of applying voltage to the gate and drain of the
driving transistor DTFT. At this stage, firstly, the voltage is
applied to the gate of the driving transistor DTFT: as shown in
FIG. 7, a low level signal is input to the reset signal terminal
RST and the light-emitting signal terminal EM, and the first
switching transistor T1 and the third switching transistor T3
are turned off; a high level signal is input to the scan signal
terminal Scan, the second switching transistor T2 is turned
on, and the data signal terminal Data is connected with the
gate of the driving transistor DTFT by the second switching
transistor T2 and writes a reference signal V, into the gate of
the of the driving transistor DTFT; then, a voltage is applied
to the drain of the driving transistor DTFT: as shown in FIG.
8, alow level signal is input to the reset signal terminal RST,
and the first switching transistor T1 is turned off; a high level
signal is input to the scan signal terminal Scan and the light-
emitting signal terminal EM, the second switching transistor
T2 and the third switching transistor T3 are turned on, the data
signal terminal Data writes the reference signal V,, into the
gate of the driving transistor DTFT via the second switching
transistor T2, the second level signal terminal Ref2 charges
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the drain of the driving transistor DTFT via the third switch-
ing transistor T3 till the potential of the drain of the driving
transistor is V,_,-V,;; in addition, as the reference signal V,,
written into the gate of the driving transistor DTFT is low, the
driving transistor DTFT does not drive the light-emitting
device D1 to emit light.

[0064] At a third stage, namely, the compensation stage, as
shown in FIG. 9, the pixel circuit realizes the functions of
compensating and transitioning the voltage of the drain of the
driving transistor DTFT. At this stage, a low level signal is
input to the reset signal terminal RST and the light-emitting
signal terminal EM, and the first switching transistor T1 and
the third switching transistor T3 are turned off; a high level
signal is input to the scan signal terminal Scan, the second
switching transistor T2 is turned on, the data signal terminal
Data is connected with the gate of the DTFT via the second
switching transistor T2, and a data signal V ., is written into
the gate of the driving transistor DTFT, the potential of the
gate of the driving transistor DTFT changes from V,t0 'V,
accordingly, namely jumps to a potential same as that of the
data signal terminal Data; and according to a capacitive power
conservation principle, the potential of the drain of the driving
transistor DTFT correspondingly jumps to V, -V, +V
Vo
[0065] At afourth stage, namely the light-emitting stage, as
shown in FIG. 10, the pixel circuit realizes the function of
driving the light-emitting device D1 to emit light by using the
saturation current of the driving transistor DTFT. At this
stage, a low level signal is input to the reset signal terminal
RST and the scan signal terminal Scan, and the first switching
transistor T1 and the second switching transistor T2 are
turned off; a high level signal is input to the light-emitting
signal terminal EM, the third switching transistor T3 is turned
on, after a current signal of the second level signal terminal
Ref2 flows to the driving transistor DTFT through the third
switching transistor T3, the light-emitting device D1 is driven
to emit light. It can be derived by a saturation current formula
of the driving transistor DTFT that a working current flowing
into the light-emitting device D1 is

Toren :Kji Vs Vth)z :k(l[7 Ve VeVt Vaaa=Vo)=
Vil =ka(Vo-V guta)”
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[0066] It can seen that the working current I, 5, of the
light-emitting device is not affected by the threshold Voltage
V , of the driving transistor and is only related to the data
signal voltage V ., input from the data signal terminal and
the reference signal voltage V,,, drift of the threshold voltage
V,;, of the driving transistor caused by a technical process and
device aging is thoroughly avoided, so as not to affect the
working current 1, ., of the light-emitting device D1, and
ensure normal work of the light-emitting device D1.

[0067] In the external compensation mode, a high level
signal is input to the reset signal terminal RST, the scan signal
terminal Scan and the light-emitting signal terminal EM, the
first switching transistor T1, the second switching transistor
T2 and the third switching transistor T3 are turned on, and the
data signal terminal Data is connected with the gate of the
driving transistor DTFT via the second switching transistor
T2, and writes the data signal V ,,, into the gate of the driving
transistor DTFT; the second level signal terminal Ref2 con-
trols the driving transistor DTFT to drive the light-emitting
device D1 to emit light through the third switching transistor
T3; the first level signal terminal Refl is connected with the
light-emitting device D1 by the first switching transistor T1,
and exports a current signal of the driving transistor DTFT for
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driving the light-emitting device D1, and the exported current
signal is compared with a preset standard current value to
determine a compensation factor of the data signal.

[0068] Based on a same concept, an embodiment of the
disclosure further provides an organic electroluminescent
display panel. FIG. 11 is a structural schematic diagram of an
organic electroluminescent display panel provided by an
embodiment of the disclosure. As shown in FIG. 11, the
organic electroluminescent display panel comprises a plural-
ity of pixel circuits 5 arranged in array, in FIG. 11, pixel
circuits in four rowsxfour columns are taken as an example
for description, and each pixel circuit 5 is the above pixel
circuit provided by the embodiment of the disclosure. As a
principle of the organic electroluminescent display panel for
solving problems is similar to that of the above pixel circuit,
implementation of the organic electroluminescent display
panel can refer to the implementation of the pixel circuit,
which is not described herein.

[0069] During implementation, the organic electrolumi-
nescent display panel provided by the embodiment of the
disclosure, as shown in FIG. 11, further comprises: reset
signal lines 6 and light-emitting signal lines 7 positioned in
gaps among respective rows of the pixel circuits 5 at intervals,
scan signal lines 8 positioned in gaps among respective rows
of pixel circuits 5 having the light-emitting signal lines 7, and
data signal lines 9 positioned in gaps among respective col-
umns of pixel circuits 5.

[0070] Respective reset signal lines 6 are connected with
reset signal terminals in adjacent rows of respective pixel
circuits 5.

[0071] Respective light-emitting signal lines 7 are con-
nected with light-emitting signal terminals in adjacent rows
of respective pixel circuits 5.

[0072] Two scan signal lines 8 are arranged in the gaps
where the respective light-emitting signal lines 7 are posi-
tioned, respectively. The two scan signal lines 8 are connected
with the scan signal terminals in adjacent rows of respective
pixel circuits 5, respectively. Two adjacent scan signal lines 8
respectively positioned in different gaps are electrically con-
nected.

[0073] Two data signal lines 9 are arranged in gaps among
respective columns of pixel circuits 5, respectively. The two
data signal lines 9 are connected with the data signal terminals
of odd-numbered or even-numbered rows of pixel circuits 5 in
adjacent columns of respective pixel circuits 5, respectively.
In the external compensation mode, a data signal is alterna-
tively input to odd-numbered columns and even-numbered
columns of data signal lines 9.

[0074] For example, as shown in FIG. 11, one reset signal
line 6 is arranged in a gaps between the second row of pixel
circuits 5 and the third row of pixel circuits 5, and the reset
signal line 6 is connected with reset signal terminals in the
second row of pixel circuits 5 and the third row of pixel
circuits 5, namely, the second row of pixel circuits 5 and the
third row of pixel circuits 5 share the reset signal line 6; one
light-emitting signal line 7 and two scan signal lines 8 are
arranged in gap between the first row of pixel circuits 5 and
the second row of pixel circuits 5, the light-emitting signal
line 7 is connected with the light-emitting signal terminals in
the first row of pixel circuits 5 and the second row of pixel
circuits 5, namely, the first row of pixel circuits 5 and the
second row of pixel circuits 5 share the light-emitting signal
line 7. The two scan signal lines § are connected with the scan
signal terminals in the first row of pixel circuits 5 and the
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second row of pixel circuits 5, respectively. And, the two scan
signal lines 8 respectively connected with the scan signal
terminals in the second row of pixel circuits 5 and the third
row of pixel circuits 5 are electrically connected.

[0075] In addition, as shown in FIG. 11, two data signal
lines 9 are arranged in gap between the first column of pixel
circuits 5 and the second column of pixel circuits 5. The two
data signal lines 9 are connected with the data signal terminals
ofthe odd-numbered rows (i.e., the first row and the third row)
of pixel circuits 5 in the first column of pixel circuits 5 and the
second column of pixel circuits 5, respectively. Two data
signal lines 9 are arranged in gaps between the second column
of pixel circuits 5 and the third column of pixel circuits 5 and
are connected with the data signal terminals of the even-
numbered rows (i.e., the second row and the fourth row) of
pixel circuits 5 in the second column of pixel circuits 5 and the
third column of pixel circuits 5, respectively.

[0076] During implementation, as shown in FIG. 11, when
a low level signal is input to the two scan signal lines 8
connected with the scan signal terminals in the second row of
pixel circuits 5 and the third row of pixel circuits 5, a low level
signal is input to the reset signal lines 6 in gaps between the
second row of pixel circuits 5 and the third row of pixel
circuits 5, and a low level signal is input to the light-emitting
signal lines 7 connected with light-emitting signal terminals
in the second row of pixel circuits 5 and the third row of pixel
circuits 5, the second row of pixel circuits 5 and the third row
of pixel circuits 5 can be driven at the same time, thus arefresh
rate of a display picture of the organic electroluminescent
display panel can be improved.

[0077] During implementation, the organic electrolumi-
nescent display panel provided by the embodiment of the
disclosure, as shown in FIG. 11, further comprises: first level
signal lines 10 and second level signal lines 11 positioned in
gaps among respective columns of pixel circuits 5.

[0078] The respective first level signal lines 10 are con-
nected with the first level signal terminals in adjacent col-
umns of respective pixel circuits 5;

[0079] The respective second level signal lines 11 are con-
nected with the second level signal terminals in adjacent
columns of respective pixel circuits 5.

[0080] For example, as shown in FIG. 11, a second level
signal line 11 is arranged in gaps between the first column of
pixel circuits 5 and the second column of pixel circuits 5, and
is connected with second level signal terminals in the first
column of pixel circuits 5 and the second column of pixel
circuits 5, namely, the first column of pixel circuits 5 and the
second column of pixel circuits 5 share the second level signal
line 11; a first level signal line 10 is arranged in gaps between
the second column of pixel circuits 5 and the third column of
pixel circuits 5, and is connected with first level signal termi-
nals in the second column of pixel circuits 5 and the third
column of pixel circuits 5, namely, the second column of pixel
circuits 5 and the third column of pixel circuits 5 share the first
level signal line 10.

[0081] In the external compensation mode, as shown in
FIG. 11, a case of performing external compensation on the
odd-numbered columns of pixel circuits 5 in the second row
of pixel circuits 5 is taken an example: a low level signal is
input to the scan signal lines 8 connected with the scan signal
terminals in the second row of pixel circuits 5, and a data
signal is input to an even-numbered columns of data signal
lines 9; a low level signal is input to the light-emitting signal
lines 7 connected with the light-emitting signal terminals in
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the second row of pixel circuits 5, and the second level signal
lines 11 connected with the second level signal terminals in
the odd-numbered columns of pixel circuits 5 in the second
row of pixel circuits § control the drive control module to
drive the light-emitting device to emit light; a low level signal
is input to the reset signal lines 6 connected with the reset
signal terminals in the second row of pixel circuits 5, the first
level signal lines 10 connected with the first level signal
terminals in the odd-numbered columns of pixel circuits 5 in
the second row of pixel circuits 5 export a current signal of the
drive control module 1 for driving the light-emitting device,
and the exported current signal is compared with a preset
standard current value to determine a compensation factor of
the data signals of the odd-numbered columns of pixel cir-
cuits 5 in the second row of pixel circuits 5.

[0082] A compensation factor of the data signals of the
even-numbered columns of pixel circuits in the second row of
pixel circuits is obtained in a way similar to that of obtaining
the compensation factor of the data signals of the odd-num-
bered columns of pixel circuits in the second row of pixel
circuits, which is not described herein. In addition, compen-
sation factors of the data signals of respective columns of
pixel circuits in other rows of pixel circuits is obtained in a
way similar to that of obtaining the compensation factor of the
data signals of respective columns of pixel circuits in the
second row of pixel circuits, which is not described herein.

[0083] During implementation, in the organic electrolumi-
nescent display panel provided by the embodiment of the
disclosure, in order to improve a refresh rate of a display
picture of the organic electroluminescent display panel, two
data signal lines are arranged in gaps among respective col-
umns of pixel circuits, respectively, thus reducing an aperture
ratio of the organic electroluminescent display panel. On this
basis, in the organic electroluminescent display panel pro-
vided by the embodiment of the disclosure, in order to make
up the influence of the added data signal lines on the aperture
ratio of the display panel, the first level signal lines and the
second level signal lines are arranged on a same layer, and are
all arranged on a layer different from that of the data signal
lines, namely, the first level signal lines, the second level
signal lines and the data signal lines are arranged on two
layers; thus, the first level signal lines and the second level
signal lines as well as the data signal lines may have an
overlapping region, such that wiring areas of the first level
signal lines, the second level signal lines and the data signal
lines are reduced, so as to increase the aperture ratio of the
display panel.

[0084] During implementation, in the organic electrolumi-
nescent display panel provided by the embodiment of the
disclosure, in order to increase the aperture ratio of the dis-
play panel, the first level signal lines and the second level
signal lines as well as the data signal lines are arranged on two
layers, and as compared with a structure where the first level
signal lines, the second level signal lines and the data signal
lines are arranged on a same layer, amasking process is added
and a manufacturing cost of the display panel is increased.
Accordingly, the first level signal lines, the second level sig-
nal lines and anodes of the light-emitting devices in the pixel
circuits in the organic electroluminescent display panel pro-
vided by the embodiment of the disclosure can be formed at
the same time with a halftone mask panel by a one-time
patterning process, a film layer where the first level signal
lines and the second level signal lines are formed is above a
film layer of anodes of the light-emitting devices in the pixel
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circuits, so the aperture ratio of the display panel is ensured
without increasing the times of the masking processes during
manufacturing of the display panel.

[0085] The forming the first level signal lines is taken as an
example, FIG. 12 is a side view of the organic electrolumi-
nescent display panel in FIG. 11 along an AA direction. In
FIG. 12, structures of a gate 12, an active layer 13, a source 14
and a drain 15 of the first switching transistor T1 are same as
general structures, the first level signal line 10 is electrically
connected with the source 14 of the first switching transistor
T1 and formed at the same time when an anode 16 in the
light-emitting device D1 is formed, and the anode 16 in the
light-emitting device D1 is electrically connected with the
drain 15 of'the first switching transistor T1. A specific process
of forming the first level signal line 10 and the anode 16 of the
light-emitting device D1 is: firstly, forming a transparent
conductive oxide film layer and a metal layer successively on
an insulating layer above the source 14 and the drain 15 of the
first switching transistor T1; and then performing a patterning
process on the transparent conductive oxide film layer and the
metal layer with a halftone mask pane; wherein, the metal
layer and the transparent conductive oxide film layer reserved
in a region corresponding to a totally lightproof region of the
halftone mask panel serve as the first level signal line 10, the
transparent conductive oxide film layer reserved in a region
corresponding to apartially light transmitting region serves as
the anode 16 of the light-emitting device D1, and the metal
layer and the transparent conductive oxide film layer reserved
in aregion corresponding to a totally light transmitting region
are completely etched.

[0086] In addition, during implementation, as shown in
FIG. 12, an insulating layer 17 can be arranged above the first
level signal line 10 and the anode 16 in the light-emitting
device D1. The insulating layer 17 is subjected to a patterning
process by using photoresist, the insulating layer 17 above the
anode 16 in the light-emitting device D1 and in a binding
region are etched, so as to expose the anode 16 in the light-
emitting device D1 and the first level signal line 10 in the
binding region.

[0087] FIG. 13 is a side view of the organic electrolumi-
nescent display panel in FIG. 11 along a BB direction. In FIG.
13, the second level signal line 11 is electrically connected
with a source 14 of the third switching transistor T3, the
source 14 of the third switching transistor T3 is electrically
connected with an active layer 13 of the third switching tran-
sistor T3; and a source 14 of the second switching transistor
T2 is electrically connected with an active layer 13 of the
second switching transistor T2.

[0088] Based on a same inventive concept, an embodiment
of the disclosure further provides a display apparatus, com-
prising the organic electroluminescent display panel pro-
vided by the embodiment of the disclosure. The display appa-
ratus may be a monitor, a cell phone, a television, a laptop, an
all-in-one machine and the like. Other indispensable parts of
the display apparatus are parts that should exist as understood
by those of ordinary skill in the art, which is not described
herein, and does not limit the disclosure.

[0089] The embodiments of the disclosure provide the
pixel circuit, the organic electroluminescent display panel
and the display apparatus. The pixel circuit comprises a light-
emitting device, a drive control module, a reset control mod-
ule, a charge control module and a light-emitting control
module. The reset control module resets the light-emitting
device in the internal compensation mode, and exports a

Jul. 14,2016

current signal of the drive control module for driving the
light-emitting device and compares the same with a preset
standard current value to determine a compensation factor in
the external compensation mode. The charge control module
charges the drive control module and writes a data signal into
the drive control module in the internal compensation mode
and writes the data signal into the drive control module in the
external compensation mode. The light-emitting control
module charges the drive control module and controls the
drive control module to drive the light-emitting device to emit
light in the internal compensation mode, and controls the
drive control module to drive the light-emitting device to emit
light in the external compensation mode. Accordingly, the
same pixel circuit can be shared for both internal compensa-
tion and external compensation.

[0090] Obviously, those skilled in the art can perform vari-
ous changes and modifications on the disclosure without
departing from the spirit and scope of the disclosure. Hence,
if those changes and modifications of the disclosure fall into
the scope of the claims of the disclosure and equivalents, the
disclosure is also intended to contain such changes and modi-
fications.

[0091] The application claims priority of Chinese Patent
Application No. 201410403879 .4 filed on Aug. 15, 2014, the
disclosure of which is incorporated herein by reference in its
entirety as part of the present application.

1-13. (canceled)

14. A pixel circuit, comprising: a light-emitting device, a
drive control module, areset control module, a charge control
module and a light-emitting control module, wherein,

the reset control module has a control terminal connected

with a reset signal terminal, an input terminal connected
with a first level signal terminal, and an output terminal
connected with an output terminal of the drive control
module and an input terminal of the light-emitting
device respectively; the reset control module is used for
resetting the light-emitting device in an internal com-
pensation mode, and exporting a current signal of the
drive control module for driving the light-emitting
device and comparing the same with a preset standard
current value to determine a compensation factor in an
external compensation mode;

the charge control module has a control terminal connected

with a scan signal terminal, an input terminal connected
with a data signal terminal, and an output terminal con-
nected with a first input terminal of the drive control
module; the charge control module is used for charging
the drive control module and writing a data signal into
the drive control module in the internal compensation
mode, and writing the data signal into the drive control
module in the external compensation mode;

the light-emitting control module has a control terminal

connected with a light-emitting signal terminal, an input
terminal connected with a second level signal terminal,
and an output terminal connected with a second input
terminal of the drive control module; the light-emitting
control module is used for charging the drive control
module and controlling the drive control module to drive
the light-emitting device to emit light in the internal
compensation mode, and controlling the drive control
module to drive the light-emitting device to emit light in
the external compensation mode;

an output terminal ofthe light-emitting device is grounded.
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15. The pixel circuit according to claim 14, wherein, in the
internal compensation mode, at a reset stage, the reset control
module is in an ON state under control of the reset signal
terminal, the first level signal terminal is connected with the
light-emitting device, the first level signal terminal resets the
light-emitting device; at a charging stage, the charge control
module is in an ON state under control of the scan signal
terminal, the data signal terminal is connected with the drive
control module, the light-emitting control module is in an ON
state under control of the light-emitting signal terminal, the
second level signal terminal is connected with the drive con-
trol module, the data signal terminal and the second level
signal terminal charge the drive control module; at a compen-
sation stage, the data signal terminal writes a data signal into
the drive control module under control of the scan signal
terminal; at a light-emitting stage, under control of the light-
emitting signal terminal, the second level signal terminal
controls the drive control module to drive the light-emitting
device to emit light.

16. The pixel circuit according to claim 14, wherein, in the
external compensation mode, under control of the scan signal
terminal, the data signal terminal writes a data signal into the
drive control module; under control of the light-emitting sig-
nal terminal, the second level signal terminal controls the
drive control moduleto drive the light-emitting device to emit
light; under control of the reset signal terminal, the first level
signal terminal exports a current signal of the drive control
module for driving the light-emitting device, and the exported
current signal is compared with a preset standard current
value to determine a compensation factor of the data signal.

17. The pixel circuit according to claim 15, wherein, in the
external compensation mode, under control of the scan signal
terminal, the data signal terminal writes a data signal into the
drive control module; under control of the light-emitting sig-
nal terminal, the second level signal terminal controls the
drive control moduleto drive the light-emitting device to emit
light; under control of the reset signal terminal, the first level
signal terminal exports a current signal of the drive control
module for driving the light-emitting device, and the exported
current signal is compared with a preset standard current
value to determine a compensation factor of the data signal.

18. The pixel circuit according to claim 14, wherein, the
drive control module includes a driving transistor and a
capacitor, wherein,

a gate of the driving transistor is connected with the charge
control module, a source of the driving transistor is
connected with the light-emitting control module, and a
drain of the driving transistor is connected with the
light-emitting device and the reset control module,
respectively;

the capacitor is connected between the gate and the drain of
the driving transistor.

19. The pixel circuit according to claim 15, wherein, the
drive control module includes a driving transistor and a
capacitor, wherein,

a gate of the driving transistor is connected with the charge
control module, a source of the driving transistor is
connected with the light-emitting control module, and a
drain of the driving transistor is connected with the
light-emitting device and the reset control module,
respectively;

the capacitor is connected between the gate and the drain of
the driving transistor.
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20. The pixel circuit according to claim 16, wherein, the
drive control module includes a driving transistor and a
capacitor, wherein,

a gate of the driving transistor is connected with the charge
control module, a source of the driving transistor is
connected with the light-emitting control module, and a
drain of the driving transistor is connected with the
light-emitting device and the reset control module,
respectively;

the capacitor is connected between the gate and the drain of
the driving transistor.

21. The pixel circuit according to claim 17, wherein, the
drive control module includes a driving transistor and a
capacitor, wherein,

a gate of the driving transistor is connected with the charge
control module, a source of the driving transistor is
connected with the light-emitting control module, and a
drain of the driving transistor is connected with the
light-emitting device and the reset control module,
respectively;

the capacitor is connected between the gate and the drain of
the driving transistor.

22. The pixel circuit according to claim 18, wherein, the
reset control module includes a first switching transistor,
wherein

a gate of the first switching transistor is connected with the
reset signal terminal, a source of the first switching
transistor is connected with the first level signal termi-
nal, and a drain of the first switching transistor is con-
nected with the drain of the driving transistor and the
light-emitting device.

23. The pixel circuit according to claim 19, wherein, the

reset control module includes a first switching transistor,
wherein

a gate of the first switching transistor is connected with the
reset signal terminal, a source of the first switching
transistor is connected with the first level signal termi-
nal, and a drain of the first switching transistor is con-
nected with the drain of the driving transistor and the
light-emitting device.

24. The pixel circuit according to claim 18, wherein, the

charge control module includes a second switching transistor,
wherein,

a gate of the second switching transistor is connected with
the scan signal terminal, a source of the second switch-
ing transistor is connected with the data signal terminal,
and a drain of the second switching transistor is con-
nected with the gate of the driving transistor.

25. The pixel circuit according to claim 19, wherein, the
charge control module includes a second switching transistor,
wherein,

a gate of the second switching transistor is connected with
the scan signal terminal, a source of the second switch-
ing transistor is connected with the data signal terminal,
and a drain of the second switching transistor is con-
nected with the gate of the driving transistor.

26. The pixel circuit according to claim 18, wherein, the
light-emitting control module includes a third switching tran-
sistor; wherein

a gate of the third switching transistor is connected with the
light-emitting signal terminal, a source of the third
switching transistor is connected with the second level
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signal terminal, and a drain of the third switching tran-
sistor is connected with the source of the driving tran-
sistor.
27. The pixel circuit according to claim 19, wherein, the
light-emitting control module includes a third switching tran-
sistor; wherein
agateofthe third switching transistor is connected with the
light-emitting signal terminal, a source of the third
switching transistor is connected with the second level
signal terminal, and a drain of the third switching tran-
sistor 1s connected with the source of the driving tran-
sistor.
28. An organic electroluminescent display panel, compris-
ing a plurality of pixel circuits arranged in array, the pixel
circuits being the pixel circuit according to claim 14.
29. The organic electroluminescent display panel accord-
ing to claim 28, further comprising: reset signal lines and
light-emitting signal lines positioned in gaps among respec-
tive rows of the pixel circuits at intervals, scan signal lines
positioned in gaps among respective rows of pixel circuits
having the light-emitting signal lines, and data signal lines
positioned in gaps among respective columns of pixel cir-
cuits; wherein,
respective reset signal lines are connected with reset signal
terminals in adjacent rows of respective pixel circuits;

respective light-emitting signal lines are connected with
light-emitting signal terminals in adjacent rows of
respective pixel circuits;

two scan signal lines are arranged in the gaps where the

respective light-emitting signal lines are positioned
respectively; the two scan signal lines are connected
with the scan signal terminals in adjacent rows of respec-
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tive pixel circuits respectively; and two adjacent scan
signal lines positioned in different gaps respectively are
electrically connected;

two data signal lines are arranged in gaps among respective

columns of pixel circuits respectively; the two data sig-
nal lines are connected with the data signal terminals of
odd-numbered or even-numbered rows of pixel circuits
in adjacent columns of respective pixel circuits; in the
external compensation mode, a data signal is alterna-
tively input to odd-numbered columns and even-num-
bered columns of data signal lines.

30. The organic electroluminescent display panel accord-
ing to claim 29, further comprising;: first level signal lines and
second level signal lines positioned in gaps among respective
columns of pixel circuits at intervals; wherein,

the respective first level signal lines are connected with the

first level signal terminals in adjacent columns of respec-
tive pixel circuits;

the respective second level signal lines are connected with

the second level signal terminals in adjacent columns of
respective pixel circuits.

31. The organic electroluminescent display panel accord-
ing to claim 30, wherein, the first level signal lines and the
second level signal lines are arranged on a same layer, and are
all arranged on a layer different from that of the data signal
lines.

32. The organic electroluminescent display panel accord-
ing to claim 31, wherein, a film layer where the first level
signal lines and the second level signal lines are positioned is
above a film layer where anodes of the light-emitting devices
in the pixel circuits are positioned.

33. A display apparatus comprising the organic electrolu-
minescent display panel according to claim 21.

I S T T



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HERB(E R AGE)

FRI&R BB A

EHA

L 54X
H AT SOk
S\EREERE

BEX)

RUGRERE  AVBRRAETARNEREE, BEBREE K
HERE (D1 ) , WEBBER (1) , EMEFER (2 ) , T8
FIREIR (3 ) FRNBREIR (4 ), EMEHER (2 ) ATERE
WEEATEMRNKRMG (D1 ) |, ARHBIIZHEROBRES (

1) BATEHRAEE (D 1) FRHEEMRNIEBRERTHERNE
ENBIEEXPNIMER T TREFER ( 3 ) RATERIIME
BATRHIERES (Data ) TBHEARSEEER (1) , FHFHE
{55 (Data ) EATRHEIR ( 1) EASIMEERXT . RARFIE
B(4)BTHARREER (1) TEHARGTSRFER (1) E
MEAMZEX TRFANEKE (D1 ) KK, HIRHIRSERBIER (1

) AEZY R NEE (D1 ) AR TR K. Hit , TR

BERE  FIBRRAETRERNEREE

US20160203761A1

US14/773491

RERABMBREARGAERLF
BREERKBNEERNT

ARABREARBERLQF.

BIEHEE X BN AR,

REFHREARBERLF.

BIEHEE X BRI AR

ZHANG YUTING

ZHANG, YUTING

G09G3/32 G09G3/3208

patsnap

2016-07-14

2014-11-28

G09G3/3233 G09G2310/0251 G09G2330/021 G09G2320/0233 G09G2320/0626 G09G2310/061
G09G2300/0426 G09G2300/0819 G09G2300/0842 G09G2300/0852 G09G2300/0861 G09G2310/0262

G09G2320/0295

201410403879.4 2014-08-15 CN

uS9741288

Espacenet USPTO

AMZHABHAZHE N REBIFAMZ.

3B



https://share-analytics.zhihuiya.com/view/3e4bd5f8-2dc7-4676-a8f3-eee2af095765
https://worldwide.espacenet.com/patent/search/family/051910961/publication/US2016203761A1?q=US2016203761A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160203761%22.PGNR.&OS=DN/20160203761&RS=DN/20160203761

