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(57) ABSTRACT

An OLED pixel circuit and a display apparatus comprising
the OLED pixel circuit. An OLED pixel circuit comprises an
OLED and driving units (TFT1, S1, C) for driving the
OLED to emit light, wherein one electrode of the OLED is
connected to the driving units (TFT1, S1, C). The OLED
pixel circuit further comprises compensation units (R1, S2,
TFT2, R2). The compensation units (R1, S2, TFT2, R2)
comprises a sensing element (R1) which can sense light and
convert an optical signal of the OLED into an electrical
signal. The compensation units (R1, S2, TFT2, R2) com-
pensate for currents used by the driving units (TFT1, S1, C)
to drive the OLED according to the light-emitting brightness
of the OLED.
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OLED PIXEL CIRCUIT AND DISPLAY
DEVICE THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon International Appli-
cation No. PCT/CN2016/077634, filed on Mar. 29, 2016,
which is based upon and claims priority of Chinese Patent
Application No. 2015103298943 filed on Jun. 15, 2015,
which is hereby incorporated by reference in its entirety as
part of this application.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, and more particularly to an OLED pixel circuit
and a display device thereof.

BACKGROUND

[0003] In aconventional TFT-OLED pixel circuit, uncon-
trollable factors of a thin film transistor (TFT) and an
organic light emitting diode (OLED) light emitting device,
such as process instability, parameter drift, and device aging,
results in a change in a current of the OLED, which in turn,
results in a uneven light-emitting brightness of a display
device including the TFT-OLED pixel circuit.

[0004] In order to solve the problem of uneven light-
emitting brightness, the conventional compensation method
usually detects the voltage/current signals applied to the
OLED:s, thereby compensating the voltage/current signals.
This compensation method generally solves the problem of
uneven light-emitting brightness caused by the change in the
characteristics of the driving transistor TFT, but cannot
compensate for the problem of uneven light-emitting bright-
ness caused by aging and deterioration of the OLED devices
themselves but still occurring when the currents of the
OLEDs are made uniform.

SUMMARY

[0005] The present disclosure provides an OLED pixel
circuit and a display device thereof.

[0006] Some embodiments of the present disclosure pro-
vide an OLED pixel circuit, including an OLED and a
driving unit for driving the OLED to emit light, one elec-
trode of the OLED is coupled to the driving unit, wherein the
OLED pixel circuit further includes a compensation unit, the
compensation unit includes a sensing element that can sense
light and convert an optical signal of the OLED to an
electrical signal, and the compensation unit is configured to
compensate a current of the driving unit for driving the
OLED according to the light-emitting brightness of the
OLED.

[0007] Some embodiments of the present disclosure also
provide a display device, including the OLED pixel circuit
described as above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIGS. 1 and 2 show principle views of an OLED
pixel circuit according to a first embodiment of the present
disclosure;

[0009] FIGS. 3 and 4 show principle views of an OLED
pixel circuit according to a second embodiment of the
present disclosure;
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[0010] FIGS. 5 and 6 show principle views of an OLED
pixel circuit according to a third embodiment of the present
disclosure; and

[0011] FIGS. 7 and 8 show principle views of an OLED
pixel circuit according to a fourth embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0012] The OLED pixel circuit and the display device of
the present disclosure will be described in further detail with
reference to the accompanying drawings and specific
embodiments thereof, in order to provide a better under-
standing of the technical solution of the present disclosure
for those skilled in the art.

[0013] In order to solve the problem of uneven light-
emitting brightness caused by aging and deterioration of the
OLED devices themselves but still occurring when the
currents of the OLEDs are made uniform, the present
disclosure provides an OLED pixel circuit. The OLED pixel
circuit compensates the unevenness of the light-emitting
brightness of the OLEDs by utilizing the property that a
photosensitive resistor can sense light and can convert an
optical signal into an electrical signal.

[0014] The OLED pixel circuit includes an OLED and a
driving unit for driving the OLED to emit light, and one
electrode of the OLED is coupled to the driving unit. The
OLED pixel circuit furthrt includes a compensation unit.
The compensation unit includes a sensing element that can
sense light and can convert an OLED optical signal into an
electrical signal. The compensation unit compensates the
current of the driving unit for driving the OLED according
to the light-emitting brightness of the OLED.

[0015] In an embodiment, the sensing element is a pho-
toresistor, and the compensation unit further includes a
synchronous transistor, a compensation driving transistor
and a voltage divider resistor.

[0016] The photoresistor is coupled to the voltage divider
resistor in series to form a series branch. A first terminal of
the series branch is a constraint terminal and is coupled to
the synchronous transistor. A second terminal of the series
branch is a free terminal and coupled to a second reference
voltage terminal.

[0017] A control electrode of the synchronous transistor is
coupled to a scan signal terminal. A first electrode of the
synchronous transistor is coupled to the constraint terminal
of the series branch. A second electrode of the synchronous
transistor is coupled to a first reference voltage terminal.
[0018] A control electrode of the compensation driving
transistor is coupled to a series coupling point of the
photoresistor and the voltage divider resistor. A first elec-
trode of the compensation driving transistor is coupled to a
first voltage input terminal or a cathode of the OLED. A
second electrode of the compensation driving transistor is
coupled to an anode of the OLED or a second voltage input
terminal.

[0019] A first reference voltage at the first reference volt-
age terminal is larger than a second reference voltage at the
second reference voltage terminal, and the second reference
voltage is smaller than a turn-on voltage of the OLED.
[0020] In order to achieve a better effect for compensating
a current, a thin film transistor serving as the compensation
driving transistor needs to operate in a linear region. In the
present disclosure, the voltage divider resistor is a constant
resistor with respect to the photoresistor, and adjusts the
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divided voltage at the series coupling point in the series
branch according to the ratio of the first reference voltage
and the second reference voltage, such that the compensa-
tion driving transistor in the compensation unit is operated
in the linear region. That is, by means of the constant
resistance value of the voltage divider resistor and by
simultaneously adjusting the reference voltage VREF1 and/
or VREF2, the compensation driving transistor is operated in
the linear region.

[0021] The driving unit compensated by the compensation
unit includes an output transistor. The driving unit is coupled
to the first voltage input terminal, the second voltage input
terminal, the scan signal terminal and a data signal terminal.
One electrode of the OLED is coupled to the output tran-
sistor, and the other electrode of the OLED is coupled to the
first voltage input terminal or the second voltage input
terminal.

[0022] Inaddition, depending on a different position of the
OLED in the pixel circuit (the cathode thereof is coupled to
ground, or the anode thereof is coupled to a high potential
terminal), and depending on the driving element used is an
N-type thin film transistor or a P-type thin film transistor, the
photoresistor is of the positive coeflicient property or the
negative coeflicient property. The present disclosure pro-
vides eight OLED pixel circuit configurations.

[0023] In FIGS. 1-8 of the description, a photoresistor R1
detects a light-emitting brightness of the OLED. The resis-
tance value of the photoresistor changes as the light-emitting
brightness changes, in turn, affecting the voltage at the gate
electrode (or voltage at the control electrode) of the com-
pensation driving transistor. The current provided by the
compensation driving transistor to the OLED changes as the
divided voltage changes, to eventually compensate the driv-
ing current of the OLED.

[0024] In the following embodiments, the OLED pixel
circuit will be described with reference to principle diagrams
of various circuits. In various exemplary embodiments, the
driving unit is compensated with a positive or negative
coeflicient photoresistor.

First Embodiment

[0025] This embodiment provides an OLED pixel circuit,
in which a driving unit including an N-type thin film
transistor is compensated with a positive coefficient photo-
resistor. The specific circuit is shown in FIGS. 1 and 2.
[0026] In the OLED pixel circuit, the sensing element is a
photoresistor R1. In addition to the sensing element (e.g. the
photoresistor R1), the compensation unit also includes a
synchronous transistor S2, a compensation driving transistor
TFT2 and a voltage divider resistor R2.

[0027] The photoresistor R1 is coupled to the voltage
divider resistor R2 in series to form a series branch. A first
terminal of the series branch is a constraint terminal and is
coupled to the synchronous transistor S2. A second terminal
of the series branch is a free terminal and coupled to a
second reference voltage terminal (or having a second
reference voltage VREF2). In FIG. 1, one terminal of the
photoresistor R1 in the series branch is the constraint
terminal and coupled to a first electrode of the synchronous
transistor S2, and one terminal of the voltage divider resistor
R2 in the series branch is the free terminal and coupled to the
second reference voltage terminal.

[0028] A control electrode of the synchronous transistor
S2 is coupled to a scan signal terminal VSCAN. A first
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electrode of the synchronous transistor S2 is coupled to the
constraint terminal of the series branch. A second electrode
of the synchronous transistor S2 is coupled to a first refer-
ence voltage terminal (which may have a first reference
voltage VREF1).

[0029] A control electrode of the compensation driving
transistor TFT2 is coupled to a series coupling point of the
photoresistor R1 and the voltage divider resistor R2. A first
electrode of the compensation driving transistor TFT2 is
coupled to a first voltage input terminal (for example, a high
potential terminal ELVDD). A second electrode of the
compensation driving transistor TFT2 is coupled to an
electrode of the OLED (coupled to an anode of the OLED,
as shown in FIG. 1).

[0030] A first reference voltage VREF1 at the first refer-
ence voltage terminal is larger than a second reference
voltage VREF2 at the second reference voltage terminal, and
the second reference voltage VREF2 is smaller than a
turn-on voltage of the OLED.

[0031] The OLED pixel circuit as shown in FIG. 1 uses an
N-type thin film transistor, and the compensation unit uses
the positive coeflicient photoresistor R1 to detect the emitted
light. That is, in the embodiment, both of the synchronous
transistor S2 and the compensation driving transistor TFT2
are N-type thin film transistors. The photoresistor R1 is a
positive coeflicient photoresistor with a resistance value
which increases as the light-emitting brightness of the
OLED increases. The free terminal of the series branch is
one terminal of the voltage divider resistor R2 which is not
coupled to the photoresistor R1. For the positive coefficient
photoresistor R1, when there is no light irradiation, its
resistance value is very low; and when there is light irra-
diation, its resistance value increases as the light irradiation
increases.

[0032] In FIG. 1, the commonly used driving unit of the
OLED is taken as an example. The driving unit includes an
output transistor TFT1, a gating transistor S1 and a storage
capacitor C. The first electrode of the output transistor TFT1
is coupled to the first voltage input terminal (i.e., the high
potential terminal ELVDD). The second electrode of the
output transistor TFT1 is coupled to the anode of the OLED
and a second terminal of the storage capacitor C. The
cathode of the OLED is coupled to the second voltage input
terminal (i.e., a low potential terminal). A control electrode
of the gating transistor S1 is coupled to the scan signal
terminal VSCAN. A first electrode of the gating transistor S1
is coupled to a data signal terminal DATA. A second
electrode of the gating transistor S1 is respectively coupled
to a first terminal of the storage capacitor C and a control
electrode of the output transistor TFT1. Here, the first
electrode of the compensation driving transistor TFT2 is
coupled to the first voltage input terminal, and the second
electrode of the compensation driving transistor TFT2 is
coupled to the second terminal of the storage capacitor C and
the anode of the OLED.

[0033] Inthis embodiment, both of the gating transistor S1
and the output transistor TFT1 in the driving unit use the
same type of N-type thin film transistor or P-type thin film
transistor as the synchronous transistor S2 and the compen-
sation driving transistor TFT2 in the compensation unit.
[0034] In order to simplify the circuit structure, the value
of the second reference voltage VREF2 at the second
reference voltage terminal is equal to the value of the second
input voltage at the second input voltage terminal. In FIG. 1,
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the first input voltage at the first input voltage terminal is a
positive voltage, and the second input voltage at the second
input voltage terminal is a ground voltage (that is, the
cathode of the OLED is grounded). In this case, the second
voltage input terminal and the second reference voltage
terminal may be incorporated to the same port, and the port
is respectively coupled to the cathode of the OLED and one
terminal (i.e. the free terminal) of the voltage divider resistor
R2. The first reference voltage VREF1 is higher than the
second reference voltage VREF2, and the second reference
voltage VREF2 should be lower than the turn-on voltage of
the OLED, thereby ensuring that the compensation driving
transistor TFT2 does not turn on the OLED when the pixel
does not emit light. Generally, the second reference voltage
VREF2 may be a ground voltage.

[0035] The OLED pixel circuit as shown in FIG. 2 uses an
N-type thin film transistor, and the compensation unit uses
the positive coeflicient photoresistor R1 to detect the emitted
light. In the driving unit, the first electrode of the output
transistor TFT1 is coupled to the cathode of the OLED (the
anode of the OLED is coupled to the high potential terminal
ELVDD). The second electrode of the output transistor
TFT1 is coupled to the second voltage input terminal (which
is a low potential terminal) and the second terminal of the
storage capacitor C. Here, the first electrode of the compen-
sation driving transistor TFT2 is coupled to the cathode of
the OLED, and the second electrode of the compensation
driving transistor TFT2 is coupled to the second terminal of
the storage capacitor C and the second voltage input termi-
nal.

[0036] The OLED pixel circuit in FIG. 2 has the same
operation principle as the OLED pixel circuit in FIG. 1,
except in that the electrodes of the OLED is coupled in a
different way from that in FIG. 1 (in FIG. 1, the cathode of
the OLED is grounded (that is, coupled to the second voltage
input terminal), while in FIG. 2, the anode of the OLED 1is
coupled to a high potential terminal and the cathode of the
OLED is not directly grounded), and the output transistor
TFT1 and the compensation driving transistor TFT2 to
which the OLED is coupled are coupled in a different way
from those in FIG. 1.

[0037] In the above OLED pixel circuit, the photoresistor
R1 detects the light emitted by the OLED. The photoresistor
R1 has a certain resistance value. The photoresistor R1 is
coupled in series to the voltage divider resistor R2 which has
a certain resistance value, to generate a divided voltage
VLDR to be applied to the gate electrode (i.e. the control
electrode) of the compensation driving transistor TFT2. The
OLED pixel circuit has the following operation principle:

[0038] when the OLED does not emit light, the VSCAN
signal will turn off the corresponding pixel;

[0039] when the OLED emits light, the photoresistor R1
and the voltage divider resistor R2 are coupled in series to
generate a divided voltage VLDR to cause the compensation
driving transistor TFT2 to be operated in a linear region to
supply a current to the OLED. At this time, when the
brightness of the OLED becomes lower, the resistance value
of R1 becomes smaller, the divided voltage VLDR
increases, the driving current provided by the TFT2
increases, and the brightness of the OLED increases. When
the brightness of the OLED becomes higher, the resistance
value of R1 becomes larger, the divided voltage VLDR
decreases, the current provided by TFT2 decreases, and the
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brightness of the OLED decreases. In this way, the com-
pensation for the light-emitting brightness is achieved.

[0040] T denotes the brightness of the OLED, Rldr
denotes the resistance value of R1, VLDR denotes the
driving voltage of the compensation driving transistor TFT2,
ITFT2 denotes the current of the compensation driving
transistor, a downward arrow | denotes decrease or becom-
ing smaller, and an upward arrow | denotes increase or
becoming larger. Then, the operation principle of the OLED
pixel circuit in FIGS. 1 and 2 may be represented as follows:

[0041] L|-—+Rldr|—=VLDR?—=ITFT21-=L1;
[0042] L{—+Rldr?—=VLDR|—=ITFT2|—L|.
Second Embodiment
[0043] This embodiment provides an OLED pixel circuit,

in which a driving unit including an N-type thin film
transistor is compensated with a negative coeflicient photo-
resistor. The specific circuit is shown in FIGS. 3 and 4.
[0044] Inthe OLED pixel circuit, both of the synchronous
transistor S2 and the compensation driving transistor TFT2
are N-type thin film transistors. The photoresistor R1 is a
negative coeflicient photoresistor with a resistance value
which decreases as the light-emitting brightness of the
OLED increases. The free terminal of the series branch is
one terminal of the photoresistor R1 which is not coupled to
the voltage divider resistor R2. For the negative coefficient
photoresistor R1, when there is no light irradiation, its
resistance value presents a large value; and when there is
light irradiation, its resistance value becomes smaller and
decreases with the light irradiation increases.

[0045] The OLED pixel circuit as shown in FIG. 3 uses an
N-type thin film transistor, and the compensation unit uses
the negative coeflicient photoresistor R1 to detect the light
emitted by the OLED. In the driving unit, the first electrode
of the output transistor TFT1 is coupled to the first voltage
input terminal. The second electrode of the output transistor
TFT1 is coupled to the anode of the OLED and a second
terminal of the storage capacitor C. The cathode of the
OLED is grounded (that is, coupled to the second voltage
input terminal). Here, the first electrode of the compensation
driving transistor TFT2 is coupled to the first voltage input
terminal, and the second electrode of the compensation
driving transistor TFT2 is coupled to the second terminal of
the storage capacitor C and the anode of the OLED.
[0046] The OLED pixel circuit as shown in FIG. 4 uses an
N-type thin film transistor, and the compensation unit uses
the nagative coeflicient photoresistor R1 to detect the light
emitted by the OLED. In the driving unit, the first electrode
of the output transistor TFT1 is coupled to the cathode of the
OLED. The second electrode of the output transistor TFT1
is coupled to the second voltage input terminal and the
second terminal of the storage capacitor C. The anode of the
OLED is coupled to a high potential terminal (that is, the
first voltage input terminal). Here, the first electrode of the
compensation driving transistor TFT2 is coupled to the
cathode of the OLED, and the second electrode of the
compensation driving transistor TFT2 is coupled to the
second terminal of the storage capacitor C and the second
voltage input terminal.

[0047] The OLED pixel circuit in FIG. 4 has the same
operation principle as the OLED pixel circuit in FIG. 3,
except in that the electrodes of the OLED are coupled in a
different way from that in FIG. 3 (in FIG. 3, the cathode of
the OLED is grounded (that is, coupled to the second voltage
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input terminal), while in FIG. 4, the anode of the OLED is
coupled to a high potential terminal and the cathode of the
OLED is not directly grounded), and the output transistor
TFT1 and the compensation driving transistor TFT2 to
which the OLED is coupled are coupled in a different way
from those in FIG. 3.

[0048] In the above OLED pixel circuit, the photoresistor
R1 detects the light emitted by the OLED. The photoresistor
R1 has a certain resistance value. The photoresistor R1 is
coupled in series to the voltage divider resistor R2 which has
a certain resistance value, to generate a divided voltage
VLDR to be applied to the gate electrode (i.e. the control
electrode) of the compensation driving transistor TFT2. The
OLED pixel circuit has the following operation principle:
[0049] when the OLED does not emit light, the VSCAN
signal will turn off the corresponding pixel;

[0050] when the OLED emits light, the photoresistor R1
and the voltage divider resistor R2 are coupled in series to
generate a divided voltage VLDR to cause the compensation
driving transistor TFT2 to be operated in a linear region to
supply a current to the OLED. In this case, when the
brightness of the OLED becomes lower, the resistance value
of R1 becomes larger, the divided voltage VLDR increases,
the driving current provided by TFT2 increases, and the
brightness of the OLED increases. When the brightness of
the OLED becomes higher, the resistance value of Rl
becomes smaller, the divided voltage VLDR decreases, the
driving current provided by TFT2 decreases, and the bright-
ness of the OLED decreases. [n this way, the compensation
for the light-emitting brightness is achieved.

[0051] The operation principle of the OLED pixel circuit
in FIGS. 3 and 4 may be represented as follows:

[0052] L|-—+Rldr|—=VLDRt—=ITFT2t—=L1;
[0053] Lf{—+Rldr|—=VLDR|—=ITFT2|—L|.
Third Embodiment
[0054] This embodiment provides an OLED pixel circuit,

in which a driving unit including a P-type thin film transistor
is compensated with a photoresistor of a positive coeflicient.
The specific circuit is shown in FIGS. 5 and 6.

[0055] Inthe OLED pixel circuit, both of the synchronous
transistor S2 and the compensation driving transistor TFT2
are P-type thin film transistors. The photoresistor R1 is a
positive coeflicient photoresistor with a resistance value
which increases as the light-emitting brightness of the
OLED increases. The free terminal of the series branch is
one terminal of the photoresistor R1 which is not coupled to
the voltage divider resistor R2.

[0056] The OLED pixel circuit as shown in FIG. 5 uses a
P-type thin film transistor, and the compensation unit uses
the positive coeflicient photoresistor R1 to detect the light
emitted by the OLED. In the driving unit, the first electrode
of the output transistor TFT1 is coupled to the first voltage
input terminal and the second terminal of the storage capaci-
tor C. The second electrode of the output transistor TFT1 is
coupled to the anode of the OLED. The cathode of the
OLED is grounded (that is, coupled to the second voltage
input terminal). Here, the first electrode of the compensation
driving transistor TFT2 is coupled to the first voltage input
terminal, and the second electrode of the compensation
driving transistor TFT2 is coupled to the anode of the
OLED.

[0057] The OLED pixel circuit as shown in FIG. 6 uses a
P-type thin film transistor, and the compensation unit uses
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the positive coefficient photoresistor R1 to detect the light
emitted by the OLED. In the driving unit, the first electrode
of the output transistor TFT1 is coupled to the cathode of the
OLED and the second terminal of the storage capacitor C.
The second electrode of the output transistor TFT1 is
coupled to the second voltage input terminal. The anode of
the OLED is coupled to a high potential terminal (that is, the
first voltage input terminal). Here, the first electrode of the
compensation driving transistor TFT2 is coupled to the
cathode of the OLED, and the second electrode of the
compensation driving transistor TFT2 is coupled to the
second voltage input terminal.

[0058] The OLED pixel circuit in FIG. 5 has the same
operation principle as the OLED pixel circuit in FIG. 6,
except in that the electrodes of the OLED are coupled in a
different way from that in FIG. 5 (in FIG. 5, the cathode of
the OLED is grounded (that is, coupled to the second voltage
input terminal), while in FIG. 6, the anode of the OLED 1is
coupled to a high potential terminal and the cathode of the
OLED is not directly grounded), and the output transistor
TFT1 and the compensation driving transistor TFT2 to
which the OLED is coupled are coupled in a different way
from those in FIG. 5.

[0059] In the above OLED pixel circuit, the photoresistor
R1 detects the light emitted by the OLED. The photoresistor
R1 has a certain resistance value. The photoresistor R1 is
coupled in series to the voltage divider resistor R2 which has
a certain resistance value, to generate a divided voltage
VLDR to be applied to the gate electrode (i.e. the control
electrode) of the compensation driving transistor TFT2. The
OLED pixel circuit has the following operation principle:
[0060] when the OLED does not emit light, the VSCAN
signal will turn off the corresponding pixel;

[0061] when the OLED emits light, the photoresistor R1
and the voltage divider resistor R2 are coupled in series to
generate a divided voltage VLDR to cause the compensation
driving transistor TFT2 to be operated in a linear region to
supply a current to the OLED. In this case, when the
brightness of the OLED becomes lower, the resistance value
of R1 becomes smaller, the divided voltage VLDR
decreases, the driving current provided by TFT2 increases,
and the brightness of the OLED increases. When the bright-
ness of the OLED becomes higher, the resistance value of
R1 becomes larger, the divided voltage VLDR increases, the
driving current provided by TFT2 decreases, and the bright-
ness of the OLED decreases. In this way, the compensation
for the light-emitting brightness is achieved.

[0062] The operation principle of the OLED pixel circuit
in FIGS. 5 and 6 may be represented as follows:

[0063] L|—Rldr|—=VLDR|—=ITFT21—L{;
[0064] L{—-RIldrt—=VLDR}—=ITFT2|—L]|.
Fourth Embodiment
[0065] This embodiment provides an OLED pixel circuit,

in which a driving unit including a P-type thin film transistor
is compensated with a negative coeflicient photoresistor. The
specific circuit is shown in FIGS. 7 and 8.

[0066] Inthe OLED pixel circuit, both of the synchronous
transistor S2 and the compensation driving transistor TFT2
are P-type thin film transistors. The photoresistor R1 is a
negative coeflicient photoresistor with a resistance value
which decreases as the light-emitting brightness of the
OLED increases. The free terminal of the series branch is
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one terminal of the voltage divider resistor R2 which is not
coupled to the photoresistor R1.

[0067] The OLED pixel circuit as shown in FIG. 7 uses a
P-type thin film transistor, and the compensation unit uses
the negative coeflicient photoresistor R1 to detect the light
emitted by the OLED. In the driving unit, the first electrode
of the output transistor TFT1 is coupled to the first voltage
input terminal and the second terminal of the storage capaci-
tor C. The second electrode of the output transistor TFT1 is
coupled to the anode of the OLED. The cathode of the
OLED is grounded (that is, coupled to the second voltage
input terminal). Here, the first electrode of the compensation
driving transistor TFT2 is coupled to the first voltage input
terminal, and the second electrode of the compensation
driving transistor TFT2 is coupled to the anode of the
OLED.

[0068] The OLED pixel circuit as shown in FIG. 8 uses a
P-type thin film transistor, and the compensation unit uses
the negative coeflicient photoresistor R1 to detect the light
emitted by the OLED. In the driving unit, the first electrode
of the output transistor TFT1 is coupled to the cathode of the
OLED and the second terminal of the storage capacitor C.
The second electrode of the output transistor TFT1 is
coupled to the second voltage input terminal. The anode of
the OLED is coupled to a high potential terminal (that is, the
first voltage input terminal). Here, the first electrode of the
compensation driving transistor TFT2 is coupled to the
cathode of the OLED, and the second electrode of the
compensation driving transistor TFT2 is coupled to the
second voltage input terminal.

[0069] The OLED pixel circuit in FIG. 8 has the same
operation principle as the OLED pixel circuit in FIG. 7,
except in that the electrodes of the OLED are coupled in a
different way from that in FIG. 7 (in F1G. 7, the cathode of
the OLED is grounded (that is, coupled to the second voltage
input terminal), while in FIG. 8, the anode of the OLED is
coupled to a high potential terminal and the cathode of the
OLED is not directly grounded), and the output transistor
TFT1 and the compensation driving transistor TFT2 to
which the OLED is coupled are coupled in a different way
from those in FIG. 7.

[0070] In the above OLED pixel circuit, the photoresistor
R1 detects the light emitted by the OLED. The photoresistor
R1 has a certain resistance value. The photoresistor R1 is
coupled in series to the voltage divider resistor R2 which has
a certain resistance value, to generate a divided voltage
VLDR to be applied to the gate electrode (i.e. the control
electrode) of the compensation driving transistor TFT2. The
OLED pixel circuit has the following operation principle:

[0071] when the OLED does not emit light, the VSCAN
signal will turn off the corresponding pixel;

[0072] when the OLED emits light, the photoresistor R1
and the voltage divider resistor R2 are coupled in series to
generate a divided voltage VLDR to cause the compensation
driving transistor TFT2 to be operated in a linear region to
supply a current to the OLED. In this case, when the
brightness of the OLED becomes lower, the resistance value
of R1 becomes larger, the divided voltage VLDR decreases,
the driving current provided by TFT2 increases, and the
brightness of the OLED increases. When the brightness of
the OLED becomes higher, the resistance value of Rl
becomes smaller, the divided voltage VLDR increases, the
driving current provided by TFT2 decreases, and the bright-
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ness of the OLED decreases. In this way, the compensation
for the light-emitting brightness is achieved.

[0073] The operation principle of the OLED pixel circuit
in FIGS. 7 and 8 may be represented as follows:

[0074] L|—+Rldr{—=VLDR|—ITFT21—=L1;
[0075] L}-Rldr}—=VLDR}—ITFT2|—L]|.
[0076] In the OLED pixel circuit of the first embodiment

to the fourth embodiment, the change in the light-emitting
brightness of the OLED is detected by the photoresistor. The
change in the light-emitting brightness not only involves the
factors of the change in the characteristics of the transistors
in the driving unit, but also involves the factor of mismatch
between the light-emitting brightness due to aging of the
OLED device or difference of individual OLED devices and
the current. Therefore, information on the light-emitting
brightness of the OLED may be acquired directly to com-
pensate the driving current of the OLED. It can be seen that,
by the cooperation of the photoresistor and the compensa-
tion driving transistor, compensation for the unevenness of
the light-emitting brightness of the display device caused by
the factors such as parameter drift of the driving unit and
aging of the OLED in the TFT-OLED pixel circuit can be
achieved. This is a compensation method for unevenness of
the light-emitting brightness of the display device of active-
matrix organic light emitting diode (briefly referred to as
AMOLED), which is simple in structure and very effective.

Fifth Embodiment

[0077] The present embodiment provides a display device,
including the OLED pixel circuit provided by any one of the
first embodiment to the fourth embodiment.
[0078] By utilizing the OLED pixel circuit provided by
any one of the first embodiment to the fourth embodiment,
the photoresistor may detect the light-emitting brightness of
the organic light emitting diodes, and may, in turn, compen-
sate for the unevenness of the light-emitting brightness of
the display device.
[0079] The display device may be an electronic paper, an
OLED panel, a mobile phone, a tablet computer, a TV, a
monitor, a notebook computer, a digital photo frame, a
navigator and any other products or parts having a display
fanction.
[0080] The display device provided by the present
embodiment emits even light, and has a better display effect.
[0081] It is to be understood that the above embodiments
are merely illustrative embodiments for the purpose of
illustrating the principles of the present disclosure, but the
present disclosure is not limited thereto. It will be apparent
to those skilled in the art that various changes and modifi-
cations can be made therein without departing from the spirit
and essence of the present disclosure, which are also within
the scope of the present disclosure.
1. An OLED pixel circuit, comprising
an OLED and
a driving unit for driving the OLED to emit light, wherein
one electrode of the OLED is coupled to the driving
unit, and
a compensation unit, comprising a sensor, wherein the
sensor is configured to sense light and convert an
optical signal of the OLED into an electrical signal,
wherein the compensation unit is configured to com-
pensate a current of the driving unit for driving the
OLED according to a light-emitting brightness of the
OLED.
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2. The OLED pixel circuit of claim 1, wherein the sensor
is a photoresistor, the compensation unit further comprises a
synchronous transistor, a compensation driving transistor
and a voltage divider resistor, wherein

the photoresistor is coupled to the voltage divider resistor
in series to form a series branch, a first terminal of the
series branch is a constraint terminal and is coupled to
the synchronous transistor, a second terminal of the
series branch is a free terminal and coupled to a second
reference voltage terminal,

a control electrode of the synchronous transistor is
coupled to a scan signal terminal, a first electrode of the
synchronous transistor is coupled to the constraint
terminal of the series branch, and a second electrode of
the synchronous transistor is coupled to a first reference
voltage terminal;

a control electrode of the compensation driving transistor
is coupled to a series coupling point of the photoresistor
and the voltage divider resistor, a first electrode of the
compensation driving transistor is coupled to a first
voltage input terminal or a cathode of the OLED, a
second electrode of the compensation driving transistor
is coupled to an anode of the OLED or a second voltage
input terminal; and

a first reference voltage at the first reference voltage
terminal is larger than a second reference voltage at the
second reference voltage terminal, and the second
reference voltage is smaller than a turn-on voltage of
the OLED.

3. The OLED pixel circuit of claim 2, wherein the
synchronous transistor and the compensation driving tran-
sistor are N-type thin film transistors, the photoresistor is a
positive coeflicient photoresistor with a resistance value
which increases as the light-emitting brightness of the
OLED increases, and the free terminal of the series branch
is one terminal of the voltage divider resistor which is not
coupled to the photoresistor.

4. The OLED pixel circuit of claim 2, wherein the
synchronous transistor and the compensation driving tran-
sistor are N-type thin film transistors, the photoresistor is a
negative coeflicient photoresistor with a resistance value
which decreases as the light-emitting brightness of the
OLED increases, and the free terminal of the series branch
is one terminal of the voltage divider resistor which is not
coupled to the photoresistor.

5. The OLED pixel circuit of claim 2, wherein the
synchronous transistor and the compensation driving tran-
sistor are P-type thin film transistors, the photoresistor is a
positive coeflicient photoresistor with a resistance value
which increases as the light-emitting brightness of the
OLED increases, and the free terminal of the series branch
is one terminal of the voltage divider resistor which is not
coupled to the photoresistor.

6. The OLED pixel circuit of claim 2, wherein the
synchronous transistor and the compensation driving tran-
sistor are P-type thin film transistors, the photoresistor is a
positive coeflicient photoresistor with a resistance value
which decreases as the light-emitting brightness of the
OLED increases, and the free terminal of the series branch
is one terminal of the voltage divider resistor, which is not
coupled to the photoresistor.

7. The OLED pixel circuit of claim 2, wherein the voltage
divider resistor is a constant resistor with respect to the
photoresistor, and adjusts a divided voltage at the series
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coupling point in the series branch according to a ratio of the
first reference voltage and the second reference voltage, such
that the compensation driving transistor in the compensation
unit is operated in a linear region.

8. The OLED pixel circuit of claim 1, wherein the driving
unit comprises an output transistor, the driving unit is
coupled to the first voltage input terminal and the second
voltage input terminal, wherein one electrode of the OLED
is coupled to the output transistor, and the other electrode of
the OLED is coupled to the first voltage input terminal or the
second voltage input terminal.

9. The OLED pixel circuit of claim 8, wherein the driving
unit comprises a gating transistor and a storage capacitor,
and is coupled to the scan signal terminal and a data signal
terminal, wherein

a control electrode of the gating transistor is coupled to
the scan signal terminal, a first electrode of the gating
transistor is coupled to the data signal terminal, a
second electrode of the gating transistor is coupled to a
control electrode of the output transistor;

a first electrode of the output transistor is coupled to the
first voltage input terminal or the cathode of the OLED,
a second electrode of the output transistor is coupled to
the anode of the OLED or the second voltage input
terminal; and

a first terminal of the storage capacitor is coupled to the
control electrode of the output transistor, the second
terminal of the storage capacitor is coupled to the first
electrode of the output transistor or the second elec-
trode of the output transistor.

10. The OLED pixel circuit of claim 9, wherein the gating
transistor and the output transistor are the same type of
N-type thin film transistor or P-type thin film transistor as
the synchronous transistor and the compensation driving
transistor.

11. The OLED pixel circuit of claim 2, wherein the value
of the second reference voltage at the second reference
voltage terminal is equal to the value of the second input
voltage at the second input voltage terminal.

12. The OLED pixel circuit of claim 2, wherein the first
input voltage at the first input voltage terminal is a positive
voltage, and the second input voltage at the second input
voltage terminal is a ground voltage.

13. A display device, comprising an OLED pixel circuit,
wherein the OLED pixel circuit comprises

an OLED,

a driving unit for driving the OLED to emit light, wherein
one electrode of the OLED is coupled to the driving
unit, and

a compensation unit, comprising a sensor, wherein the
sensor is configured to sense light and convert an
optical signal of the OLED into an electrical signal,
wherein the compensation unit is configured to com-
pensate a current of the driving unit for driving the
OLED according to a light-emitting brightness of the
OLED.

14. The display device of claim 13, wherein the sensing
element sensor is a photoresistor, the compensation umt
further comprises a synchronous transistor, a compensation
driving transistor and a voltage divider resistor, wherein

the photoresistor is coupled to the voltage divider resistor
in series to form a series branch, a first terminal of the
series branch is a constraint terminal and is coupled to
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the synchronous transistor, a second terminal of the
series branch is a free terminal and coupled to a second
reference voltage terminal;

a control electrode of the synchronous transistor is
coupled to a scan signal terminal, a first electrode of the
synchronous transistor is coupled to the constraint
terminal of the series branch, and a second electrode of
the synchronous transistor is coupled to a first reference
voltage terminal;

a control electrode of the compensation driving transistor
is coupled to a series coupling point of the photoresistor
and the voltage divider resistor, a first electrode of the
compensation driving transistor is coupled to a first
voltage input terminal or a cathode of the OLED, a
second electrode of the compensation driving transistor
is coupled to an anode of the OLED or a second voltage
input terminal; and

a first reference voltage at the first reference voltage
terminal is larger than a second reference voltage at the
second reference voltage terminal, and the second
reference voltage is smaller than a turn-on voltage of
the OLED.

15. The display device of claim 14, wherein the synchro-
nous transistor and the compensation driving transistor are
N-type thin film transistors, the photoresistor is a positive
coeflicient photoresistor with a resistance value which
increases as the light-emitting brightness of the OLED
increases, and the free terminal of the series branch is one
terminal of the voltage divider resistor which is not coupled
to the photoresistor.

16. The display device of claim 14, wherein the synchro-
nous transistor and the compensation driving transistor are
N-type thin film transistors, the photoresistor is a negative
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coefficient photoresistor with a resistance value which
decreases as the light-emitting brightness of the OLED
increases, and the free terminal of the series branch is one
terminal of the voltage divider resistor which is not coupled
to the photoresistor.

17. The display device of claim 14, wherein the synchro-
nous transistor and the compensation driving transistor are
P-type thin film transistors, the photoresistor is a positive
coeflicient photoresistor with a resistance value which
increases as the light-emitting brightness of the OLED
increases, and the free terminal of the series branch is one
terminal of the voltage divider resistor which is not coupled
to the photoresistor.

18. The display device of claim 14, wherein the synchro-
nous transistor and the compensation driving transistor are
P-type thin film transistors, the photoresistor is a positive
coeflicient photoresistor with a resistance value which
decreases as the light-emitting brightness of the OLED
increases, and the free terminal of the series branch is one
terminal of the voltage divider resistor, which is not coupled
to the photoresistor.

19. The display device of claim 14, wherein the voltage
divider resistor is a constant resistor with respect to the
photoresistor, and adjusts a divided voltage at the series
coupling point in the series branch according to a ratio of the
first reference voltage and the second reference voltage, such
that the compensation driving transistor in the compensation
unit is operated in a linear region.

20. The OLED pixel circuit of claim 14, wherein the value
of the second reference voltage at the second reference
voltage terminal is equal to the value of the second input
voltage at the second input voltage terminal.
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