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Provided are a pixel structure and driving method thereof, and
a display apparatus. The pixel structure comprises a plurality
of pixel units and compensation units corresponding to the
pixel units. Each of the pixel units comprises two adjacent
pixel circuits which are a first pixel circuit and a second pixel
circuit. The first pixel circuit comprises a first driving tran-
sistor (DTFT1) and a first display device (OLED1), and the
second pixel circuit comprises a second driving transistor
(DTFT2) and a second display device (OLED2), wherein the
first pixel circuit and the second pixel circuit share the com-
pensation unit and are controlled by a same data line (Data).
The compensation unit is configured to adjust a gate voltage
of the first driving transistor (DTFT1) in the first pixel circuit
to eliminate the influence of the threshold voltage of the first
driving transistor (DTFT1) on the driving current of the first
display device (OLED1), and to adjust a gate voltage of the
second driving transistor (DTFT2) in the second pixel circuit
to eliminate the influence of the threshold voltage of the
second driving transistor (DTFT2) on the driving current of
the second display device (OLED2). The pixel structure can
reduce the pixel size and obtain higher resolution.
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PIXEL STRUCTURE AND DRIVING METHOD
THEREOF, AND DISPLAY APPARATUS

TECHNICAL FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to a pixel structure
and driving method thereof, and a display apparatus.

BACKGROUND

[0002] OLED (Organic Light-Emitting Diode) as a current
type light emitting device has been more and more applied to
high performance display. Conventional passive matrix
OLEDs need shorter driving time for a single pixel with the
increase of display size, and thus require increased instanta-
neous current; therefore power consumption is increased. At
the same time, the application of large current causes too large
voltage drop in the ITO (Indium Tin Oxide) line, and causes
too large operating voltage of the OLED, reducing its effi-
ciency. On the contrary, the AMOLED (Active Matrix
OLED) can solve those problems well by scanning current
inputted into OLED line by line via switch transistors.

[0003] In backboard design of AMOLED, the main prob-
lem needing to be solved is the brightness nonuniformity
between pixels.

[0004] First, AMOLED uses TFTs (Thin Film Transistors)
to construct a pixel circuit to provide corresponding current
for the OLED, wherein low temperature polycrystal silicon
TFTs (LTPS TFTs) or oxide TFTs are mostly used. Compared
with a general amorphous silicon TFT (amorphous-Si TFT),
the LTPS TFT and the oxide TFT have larger mobility and
more stable characteristics, and are more suitable for be
applied to AMOLED display. However, due to the limitation
of crystallization process, the LTPS TFTs fabricated on a
large glass substrate usually have nonuniformity on electrical
parameters such as threshold voltage, mobility and so on.
Such nonuniformity will be converted to current difference
and brightness difference ofthe OLED display devices which
can be perceived by human eves, 1.e., a mura phenomenon.
Although the Oxide TFT has good uniformity in terms of
process, similartothe a-Si TFT, its threshold voltage will drift
when voltage and high temperature are applied for a long
time. TFTs in different parts of the panel have different drift
amount due to different display pictures, which would cause
display brightness difference. Because this difference is
related to the picture displayed previously, it is usually pre-
sented as an afterimage phenomenon.

[0005] Second, in large size display applications, since the
power supply lines of the backboard have resistance and the
driving currents of all pixels are provided by a first reference
voltage source VDD, the power source voltage at the area near
the power supply position of the first reference voltage source
VDD in the backboard is higher than the power source voltage
at the area far away from the power supply position. This
phenomenon is called IR Drop. Since the voltage of the first
reference voltage source VDD is related to the current, the IR
Drop would cause different currents at different areas, then
creating mura during display. The LTPS process using P type
TFTs to construct pixel units is particularly sensitive to this
issue, because its storage capacitor is connected between the
first reference voltage source VDD and the gate of the driving
transistor DTFT, and thus the voltage change of the first
reference voltage source VDD would directly influence the
gate-source voltage Vgs of the driving transistor DTFT.
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[0006] Third, the OLED device would have nonuniformity
of electrical performance due to nonuniform film thickness
during evaporation. For the a-Si or Oxide TFT process using
N type TFTs to construct pixel units, its storage capacitor is
connected between the gate of the driving TFT and the anode
of the OLED. When the data voltage is transferred to the gate,
if the anode voltages of the OLEDs of respective pixels are
different, the gate-source voltages Vgs actually applied onthe
driving transistor DTFTs are different, such that the differ-
ence of driving currents causes display brightness difference.

[0007] Normally, an AMOLED voltage type pixel unit
driving circuit is provided. Such a voltage type driving
method is similar to the conventional AMLCD driving
method, in which a driving unit provides a voltage signal
representing a gray scale, and the voltage signal is converted
into a current signal for a driving transistor inside the pixel
circuit, so as to driving the OLED to realize the gray scale of
brightness. Such a method has advantages of fast driving
speed and easy realization, and is suitable for driving a panel
with large size and is widely used in the industry. However, it
is needed to design additional switch transistors and capacitor
devices to compensate the nonuniformity of driving transis-
tors DTFTs, the IR Drop and the nonuniformity of the
OLEDs.

SUMMARY

[0008] At least one embodiment of the present disclosure
provides a pixel structure and driving method thereof which
can improve resolution.

[0009] At least one embodiment of the present disclosure
provides a pixel structure comprising a plurality of pixel units
and compensation units corresponding to the pixel units, each
of the pixel units comprises two adjacent pixel circuits which
are a first pixel circuit and a second pixel circuit, the first pixel
circuit comprises a first driving transistor and a first display
device, the second pixel circuit comprises a second driving
transistor and a second display device, and the first pixel
circuit and the second pixel circuit share the compensation
unit and are controlled by a same data line;

[0010] the compensation unit is configured to adjust a gate
voltage of the first driving transistor in the first pixel circuit to
eliminate the influence of the threshold voltage of the first
driving transistor on the driving current of the first display
device, and to adjust a gate voltage of the second driving
transistor in the second pixel circuit to eliminate the influence
ofthe threshold voltage of the second driving transistor on the
driving current of the second display device. The pixel struc-
ture of the present disclosure comprises a plurality of pixel
unit, each pixel unit comprises two pixel circuits, and in the
two pixel circuits, the threshold voltages of the driving tran-
sistors in each pixel circuit are adjusted by one compensation
unit, that 1s, the two pixel circuits are controlled by one data
line Data, wherein each pixel circuit is equivalent to one part
of a normal sub-pixel unit, in other words, two adjacent
sub-pixels are controlled by one and the same data line Data.
Now, it is like reducing half of the data lines Data in a normal
pixel structure and sharing the compensation units. At the
same time, it is possible to reduce the number of TFTs in the
compensation units, so as to dramatically reduce the sizes of
the pixels and reduce the cost of the driving chip (IC), and
further obtain higher picture quality and higher resolution
(PPD).
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[0011] For the above pixel structure, at least one embodi-
ment of the present disclosure further provides a driving
method for the above pixel structure, comprising:

[0012] ata threshold compensation phase, by the compen-
sation unit, adjusting the gate voltage of the first driving
transistor in the first pixel circuit to eliminate the influence of
the threshold voltage of the first driving transistor on the
driving current of the first display device and adjusting the
gate voltage of the second driving transistor in the second
pixel circuit to eliminate the influence of the threshold voltage
of the second driving transistor on the driving current of the
second display device.

[0013] Optionally, the compensation unit comprises a first
switch transistor, a second switch transistor, a third switch
transistor, a fourth switch transistor, a fifth switch transistor,
asixth switch transistor, a seventh switch transistor, an eighth
switch transistor, a ninth switch transistor, a tenth switch
transistor, a first storage capacitor, and a second storage
capacitor;

[0014] a gate of the first switch transistor is connected to a
gate of the second switch transistor, a gate of the seventh
transistor, and a first light emitting control line, a source of the
first switch transistor is connected to a source of the second
switch transistor and a first reference voltage source, and a
drain of the first switch transistor is connected to a source of
the fourth switch transistor and a source of the first driving
transistor;

[0015] the gate of the second switch transistor is connected
to a gate of the eighth switch transistor, a drain of the second
switch transistor is connected to a source of the fifth switch
transistor and a source of the second driving transistor;
[0016] a gate of the third switch transistor is connected to a
gate of the fourth switch transistor and a first scan line, a
source of the third switch transistor is connected to a data line,
a drain of the third switch transistor is connected to a second
terminal of the first storage capacitor and a source of the
seventh switch transistor;

[0017] adrainofthe fourth switch transistor is connected to
a first terminal of the first storage capacitor and a gate of the
first driving transistor;

[0018] a gate of the fifth switch transistor is connected to a
gate of the sixth switch transistor and a second scan line, a
source and a drain of the fifth switch transistor are connected
to a first terminal of the second storage capacitor and a gate of
the second driving transistor;

[0019] asource of the sixth switch transistor is connected to
the data line, a drain of the sixth switch transistor is connected
to a second terminal of the second storage capacitor and a
drain of the eighth switch transistor;

[0020] adrain of the seventh switch transistor is connected
to a source of the ninth switch transistor, a drain of the first
driving transistor, and a first terminal of the first display
device, and a second terminal of the first display device is
grounded,

[0021] asource of the eighth switch transistor is connected
to a source of the tenth switch transistor, a drain of the second
driving transistor, and a first terminal of the second display
device, and a second terminal of the second display device is
grounded,

[0022] a gate of the ninth switch transistor is connected to a
gate of the tenth switch transistor and the second scan line,
and a drain of the ninth switch transistor is grounded;

[0023] a drain of the tenth switch transistor is grounded.
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[0024] Further optionally, the first switch transistor, the
second switch transistor, the third switch transistor, the fourth
switch transistor, the fifth switch transistor, the sixth switch
transistor, the seventh switch transistor, the eighth switch
transistor, the ninth switch transistor, the tenth switch transis-
tor, the first driving transistor, the second driving transistor
are all N type thin film transistors.

[0025] At least one embodiment of the present disclosure
provides a driving method of the above pixel structure, com-
prising:

[0026] atareset phase, applying a high voltage level to the
first scan line, the second scan line, and the first light emitting
control line such that the first switch transistor, the second
switch transistor, the third switch transistor, the fourth switch
transistor, the fifth switch transistor, the sixth switch transis-
tor, the seventh switch transistor, the eighth switch transistor,
the ninth switch transistor and the tenth switch transistor are
all turned on and the first reference voltage source sets the
potential of the first terminal of the first storage capacitor and
the potential of the first terminal of the second storage capaci-
tor as a voltage Vdd of the first reference voltage source, the
data line sets both the potential of the second terminal of the
first storage capacitor and the potential of the second terminal
of the second storage capacitor as the first voltage V1;
[0027] atadischarge phase, applying a high voltage level to
the first scan line and the second scan line and applying a low
voltage level to the first light emitting control line such that
the third switch transistor, the fourth switch transistor, the
fifth switch transistor, the sixth switch transistor, the ninth
switch transistor and the tenth switch transistor are all turned
on and the first storage capacitor and the second storage
capacitor are both discharged, wherein the potential of the
first terminal of the first storage capacitor and the potential of
the first terminal of the second storage capacitor are respec-
tively discharged to the threshold voltage Vthl of the first
driving transistor and the threshold voltage Vth2 of the sec-
ond driving transistor;

[0028] at a discharge continuation phase, applying a low
voltage level to the first scan line and the first light emitting
control line, applying a high voltage level to the second scan
line, and applying a second voltage V2 to the data line, such
that the voltage difference between the two terminals of the
first storage capacitor is equal to Vth1-V1, and the voltage
difference between the two terminals of the second storage
capacitor is equal to Vth2-V2, wherein V1>V2;

[0029] atavoltage stabilization phase, applying a low volt-
age level to the first scan line, the second scan line and the first
light emitting control line such that the first switch transistor,
the second switch transistor, the third switch transistor, the
fourth switch transistor, the fifth switch transistor, the sixth
switch transistor, the seventh switch transistor, the eighth
switch transistor, the ninth switch transistor and the tenth
switch transistor are all turned off to stabilize the voltage
difference between the two terminals of the first storage
capacitor and the second storage capacitor;

[0030] at a light emitting phase, applying a low voltage
level to the first scan line and the second scan line, and
applying a high voltage level to the first light emitting control
line, such that the first switch transistor, the second switch
transistor, the seventh switch transistor and the eighth switch
transistor are turned on, the potential at the second terminal of
the first storage capacitor changes to the anode potential
Voledl of the first display device, the potential at the first
terminal of the first storage capacitor changes to Vth1-V1+
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Voledl, the potential at the second terminal of the second
storage capacitor changes to the anode potential Voled2 of the
second display device, the potential at the first terminal of the
second storage capacitor changes to Vth2-V2+Voled2, and
the first driving transistor and the second driving transistor
drive the first display device and the second display device to
emit light respectively.

[0031] Optionally, the compensation unit comprises an
eleventh switch transistor, a twelfth switch transistor, a thit-
teenth switch transistor, a fourteenth switch transistor, a fif-
teenth switch transistor, a sixteenth switch transistor, a sev-
enteenth switch transistor, an eighteenth switch transistor, a
nineteenth switch transistor, a third storage capacitor, and a
fourth storage capacitor;

[0032] a gate of the eleventh switch transistor is connected
to asecond light emitting control line, a source of the eleventh
switch transistor is connected to the first reference voltage
source, a drain of the eleventh switch transistor is connected
to the source of the first driving transistor and the source of the
second driving transistor;

[0033] agate of the twelfth switch transistor is connected to
a third scan line, a source of the twelfth switch transistor is
connected to the data line, a drain of the twelfth switch tran-
sistor is connected to a source of the thirteenth switch tran-
sistor and a first terminal of the third storage capacitor;

[0034] agate ofthe thirteenth switch transistor is connected
to a gate of the fourteenth switch transistor and a third light
emitting control line, and a drain of the thirteenth switch
transistor is grounded,

[0035] a source of the fourteenth switch transistor is con-
nected to a first terminal of the fourth storage capacitor and a
drain of the fifteenth switch transistor, and a drain of the
fourteenth switch transistor is grounded,

[0036] a gate ofthe fifteenth switch transistor is connected
to a fourth scan line, and a source of the fifteenth switch
transistor is connected to the data line;

[0037] a gate of the sixteenth switch transistor is connected
to a gate of the seventeenth switch transistor and a third light
emitting control line, a source of the sixteenth switch transis-
tor is connected to the gate of the first driving transistor and a
second terminal of the third storage capacitor, a drain of the
sixteenth switch transistor is connected to the drain of the first
driving transistor and a source of the eighteenth switch tran-
sistor;

[0038] asource of the seventeenth switch transistor is con-
nected to the gate of the second driving transistor and a second
terminal of the fourth storage capacitor, a drain of the seven-
teenth switch transistor is connected to the drain of the second
driving transistor and a source of the nineteenth switch tran-
sistor;

[0039] a gate of the eighteenth switch transistor is con-
nected to a gate of the nineteenth switch transistor and a
fourth light emitting control line, a drain of the eighteenth
switch transistor is connected to the first terminal of the first
display device, and the second terminal of the first display
device is grounded,;

[0040] a drain of the nineteenth switch transistor is con-
nected to the first terminal of the second display device, and
the second terminal of the second display device 1s grounded.
[0041] Further optionally, the pixel structure further com-
prises capacitive touch units and light sensitive type touch
units connected to the compensation units;
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[0042] the capacitive touch unit is configured to generate a
corresponding electrical signal according to a touch signal
and realize touch and control by a finger;

[0043] the light sensitive type touch unit is configured to
generate a corresponding electrical signal according to an
illumination intensity signal and realize touch and control by
a laser pen.

[0044] Further optionally, the capacitive touch unit com-
prises a first capacitive transistor, a second capacitive transis-
tor, a third capacitive transistor, a fifth storage capacitor and a
touch electrode;

[0045] agate ofthe first capacitive transistor is connected to
the light sensitive type touch unit and the third light emitting
control line, a source of the first capacitive transistor is con-
nected to the data line, a drain of the first capacitive transistor
is connected to a first terminal of the fifth storage capacitor
and a gate of the second capacitive transistor;

[0046] a source of the second capacitive transistor is con-
nected to a drain of the third capacitive transistor, a drain of
the second capacitive transistor is connected to a second
terminal of the fifth storage capacitor and a common elec-
trode;

[0047] a gate of the third capacitive transistor is connected
to the third scan line, a source of the third capacitive transistor
is connected to a read line;

[0048] the touch electrode is connected to the gate of the
second capacitive transistor.

[0049] Further optionally, the light sensitive type touch unit
comprises a first light sensitive type transistor, a second light
sensitive type transistor, a third light sensitive type transistor,
a light sensitive transistor, and a sixth storage capacitor;
[0050] a gate of the light sensitive transistor is connected to
a source of the first light sensitive type transistor, a source of
the second light sensitive type transistor and a first terminal of
the sixth storage capacitor, a drain of the light sensitive tran-
sistor is connected to a second terminal of the sixth storage
capacitor and a source of the third light sensitive type tran-
sistor, and a source of the light sensitive transistor is con-
nected to a source of the second light sensitive type transistor;
[0051] a gate of the first light sensitive type transistor is
connected to the capacitive touch unit, and a drain of the first
light sensitive type transistor is grounded;

[0052] a gate of the second light sensitive type transistor is
connected to the fourth scan line, a drain of the second light
sensitive type transistor is connected to the data line;

[0053] a gate of the third light sensitive type transistor is
connected to the fourth light emitting control line, and a drain
of the third light sensitive type transistor is connected to the
read line.

[0054] Further optionally, the eleventh switch transistor,
the twelfth switch transistor, the thirteenth switch transistor,
the fourteenth switch transistor, the fifteenth switch transis-
tor, the sixteenth switch transistor, the seventeenth switch
transistor, the eighteenth switch transistor, the nineteenth
switch transistor, the first driving transistor and the second
driving transistor are all P type thin film transistors.

[0055] Further optionally, the first capacitive transistor, the
second capacitive transistor and the third capacitive transistor
are all P type thin film transistors.

[0056] Further optionally, the first light sensitive type tran-
sistor, the second light sensitive type transistor and the third
light sensitive type transistor are all P type thin film transis-
tors, and the light sensitive transistor is an N type thin film
transistor.
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[0057] At least one embodiment of the present disclosure
further provides a driving method ofthe above pixel structure,
comprising:

[0058] at areset phase, applying a high voltage level to the
third scan line, the fourth scan line and the fourth light emit-
ting control line, and applying a low voltage level to the
second light emitting control line and the third light emitting
control line, such that the eleventh switch transistor, the thir-
teenth switch transistor, the fourteenth switch transistor, the
sixteenth switch transistor, and the seventeenth switch tran-
sistor are all turned on, the third storage capacitor and the
fourth storage capacitor are both discharged, the third storage
capacitor is discharged to the extent that the potential at its
second terminal is Vdd-Vth1, the fourth storage capacitor is
discharged to the extent that the potential at its second termi-
nal is Vdd-Vth2, the first terminal of the third storage capaci-
tor and the first terminal of the fourth storage capacitor are
both grounded and have the potential of OV, the voltage dif-
ference between the two terminals of the third storage capaci-
tor 1s Vdd-Vthl, and the voltage difference between the two
terminals of the fourth storage capacitor is Vdd-Vith2,
wherein Vdd is the voltage of the first reference voltage
source, Vth1 is the threshold voltage of the first driving tran-
sistor, and Vth2 is the threshold voltage of the second driving
transistor;

[0059] at a jump phase of the first pixel circuit, applying a
low voltage level to the third scan line, and applying a high
voltage level to the fourth scan line, the fourth light emitting
control line, the second light emitting control line and the
third light emitting control line, such that the twelfth switch
transistor is turned on, the data line charges the first terminal
of the third storage capacitor to the third voltage V3, and now
the potential at the second terminal of the third storage capaci-
tor is Vdd-Vth1+V3;

[0060] atajump phase of the second pixel circuit, applying
alow voltage level to the fourth scan line, and applying a high
voltage level to the third scan line, the second light emitting
control line, the third light emitting control line and the fourth
light emitting control line, such that the fifteenth switch tran-
sistor is turned on, the data line charges the first terminal of
the fourth storage capacitor to a fourth voltage V4 and now the
potential at the second terminal of the fourth storage capacitor
is Vdd-Vth2+V4, wherein V4>V3;

[0061] at a light emitting phase, applying a high voltage
level to the third scan line, the fourth scan line and the third
light emitting control line, and applying a low voltage level to
the second light emitting control line and the fourth light
emitting control line, such that the eleventh switch transistor,
the eighteenth switch transistor and the nineteenth switch
transistor are turned on, and the first driving transistor and the
second driving transistor drive the first display device and the
second display device to emit light respectively.

[0062] Optionally, the driving method further comprises
that:
[0063] at the reset phase, the first capacitive transistor is

turned on, and the data line resets the potential at the touch
point of a finger to the third voltage V3;

[0064] the first light sensitive type transistor is turned on to
cause the sixth storage capacitor and the light sensitive tran-
sistor to be grounded and reset;

[0065] at the jump phase of the first pixel circuit, the second
capacitive transistor and the third capacitive transistor are
turned on, and the common electrode is connected with a
coupling pulse signal to provide the potential at one terminal
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of the fifth storage capacitor and be as the source voltage of
the second capacitive transistor;

[0066] all the transistors in the light sensitive type touch
unit are turned off to be in a halt state;

[0067] atthe jump phase of the second pixel circuit, the first
capacitive fransistor, the second capacitive transistor and the
third capacitive transistor in the capacitive touch unit are all
turned off to be in a halt state;

[0068] the second light sensitive type transistor in the light
sensitive type touch unit is turned on to output the fourth
voltage V4 to the sixth storage capacitor to charge the sixth
storage capacitor;

[0069] at the light emitting phase, the first capacitive tran-
sistor, the second capacitive transistor and the third capacitive
transistor in the capacitive touch unit keep being turned off to
be in a halt state;

[0070] the light sensitive type touch unit collects the touch
signal through the read line.

[0071] At least one embodiment of the present disclosure
further provides a display apparatus comprising the above
pixel structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0072] FIG. 1 is a circuit structure diagram of a normal
voltage driven type pixel unit;

[0073] FIG. 2 is a schematic diagram of a normal pixel
structure;
[0074] FIG. 3 is a schematic diagram of a pixel structure

according to a first embodiment of the present disclosure;
[0075] FIG. 4is a circuit principle diagram of a pixel struc-
ture according to a second embodiment of the present disclo-
sure;

[0076] FIG. 5is a time sequence diagram of a pixel struc-
ture shown in FIG. 4;

[0077] FIG. 6is another circuit principle diagram of a pixel
structure according to a third embodiment of the present
disclosure;

[0078] FIG. 7 is a time sequence diagram of a pixel struc-
ture shown in FIG. 6.

DETAILED DESCRIPTION

[0079] Inorder to makethose skilled in the art better under-
stand technical solutions of the present disclosure, further
detailed description of the present disclosure will be made in
connection with figures and specific embodiments. In the
figures, the same reference symbols are used to represent the
same elements.

[0080] FIG. 1 is a normal circuit structure (2T1C) of a
voltage driven type pixel unit consisting of 2 TFTs and 1
capacitor, in which the switch transistor T transmits the volt-
age on the data line to the gate of the driving transistor DTFT,
and the driving transistor converts the data voltage into a
corresponding current to be supplied to the OLED device.
During normal operation, the driving transistor DTFT should
be at the saturation area and provide constant current within
one-line scan time. The current can be expressed as:

1 w )
Iorep = EM" -Cox- T -(Vdata — Voled — Vihn)

[0081] where i, is the carrier mobility, C . is the capaci-
tance of the gate oxide layer, W/L is the aspect ratio of the
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transistor, Vdata is the data voltage, Voled is the operation
voltage of the OLED which is shared by all pixel units, and
Vthn is the threshold voltage of the transistor. For an enhance-
ment type driving transistor DTFT, Vthn is a positive value,
and for a depletion type TFT, Vthn is a negative value.

[0082] Although normal pixel unit driving circuits are
widely used, they still inevitably have the following prob-
lems. If Vthn is different between different pixel units, the
current is different. If Vthn of pixels drifts with time, currents
at different time may be different, resulting in an afterimage,
and different operation voltages of OLEDs caused by non-
unifomity of OLED devices would also result in current dif-
ference. In order to avoid the influence of different Vthn
between different pixel units on the pixel circuit, threshold
compensation units are usually added in the pixel circuit to
eliminate the influence of Vthn of the pixels on the pixel unit.
However, it brings the following problems at the same time.
FIG. 2 is a schematic diagram of normal pixel structures. As
shown in FIG. 2, each pixel structure of the pixel structures is
arranged in row and in column. If each pixel is arranged with
onecompensationunit, because there are many compensation
units, that is, the number of TFTs and storage capacitors is
increased, the decrease of the pixel size will be limited dra-
matically.

First Embodiment

[0083] FIG. 3 is a schematic diagram of a pixel structure
according to a first embodiment of the present disclosure. As
shown in FIG. 3, the present embodiment provides a pixel
structure comprising a plurality of pixel units (what is circled
in the dashed line frame is one pixel unit) and compensation
units corresponding to the pixel units. Each of the pixel units
comprises two adjacent pixel circuits which are a first pixel
circuit and a second pixel circuit, the first pixel circuit com-
prises a first driving transistor and a first display device, the
second pixel circuit comprises a second driving transistor and
a second display device, wherein the first pixel circuit and the
second pixel circuit share the compensation unit and are
controlled by a same data line Data. The compensation unit is
configured to adjust a gate voltage of the first driving transis-
tor in the first pixel circuit to eliminate the influence of the
threshold voltage of the first driving transistor on the driving
current of the first display device, and to adjust a gate voltage
of the second driving transistor in the second pixel circuit to
eliminate the influence of the threshold voltage of the second
driving transistor on the driving current of the second display
device.

[0084] The pixel structure of the present disclosure com-
prises a plurality of pixel units, each pixel unit comprises two
pixel circuits, and the two pixel circuits adjust the threshold
voltages of the driving transistors in each pixel circuit by one
compensation unit, that is, the two pixel circuits are con-
trolled by one data line Data, in other words, two adjacent
sub-pixels are controlled by one and the same data line Data.
Now, it is like reducing half of the data lines Data in a normal
pixel structure and sharing the compensation units. At the
same time, it is possible to reduce the number of TFTs in the
compensation units, so as to dramatically reduce the sizes of
the pixels and reduce the cost of the driving chip (IC), and
further obtain higher picture quality and higher resolution
(PPD).

[0085] The present embodiment further provides a driving
method of the above pixel structure, in particular, comprising:
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[0086] at a threshold compensation phase, by the compen-
sation unit, adjusting the gate voltage of the first driving
transistor in the first pixel circuit to eliminate the influence of
the threshold voltage of the first driving transistor on the
driving current of the first display device and adjusting the
gate voltage of the second driving transistor in the second
pixel circuit to eliminate the influence of the threshold voltage
of the second driving transistor on the driving current of the
second display device.

[0087] The driving method of the pixel structure according
to the present embodiment compensates the threshold volt-
ages of the driving transistors in two adjacent pixel circuits
simultaneously through one compensation unit, making the
driving process of such a structure much easier.

Second Embodiment

[0088] FIG. 4is a circuit principle diagram of a pixel struc-
ture according to a second embodiment of the present disclo-
sure. As shown in FIG. 4, the pixel structure provided by the
present embodiment comprises a plurality of pixel units and
compensation units corresponding to the pixel units. Each of
the pixel units comprises two adjacent pixel circuits which are
a first pixel circuit and a second pixel circuit, the first pixel
circuit comprises a first driving transistor DTFT1 and a first
display device OLEDI, and the second pixel circuit com-
prises a second driving transistor DTFT2 and a second dis-
play device OLED2, wherein the first pixel circuit and the
second pixel circuit share the compensation unit and are
controlled by the same data line Data. The compensation unit
is configured to adjust a gate voltage of the first driving
transistor DTFT1 in the first pixel circuit to eliminate the
influence of the threshold voltage of the first driving transistor
DTFT1 on the driving current of the first display device
OLED1, and to adjust a gate voltage of the second driving
transistor DTFT2 in the second pixel circuit to eliminate the
influence of the threshold voltage of the second driving tran-
sistor DTFT2 on the driving current of the second display
device OLED2. In particular, the compensation unit com-
prises a first switch transistor T1, a second switch transistor
T2, a third switch transistor T3, a fourth switch transistor T4,
a fifth switch transistor T5, a sixth switch transistor T6, a
seventh switch transistor T7, an eighth switch transistor T8, a
ninth switch transistor T9, a tenth switch transistor T10, a first
storage capacitor C1, and a second storage capacitor C2; a
gate of the first switch transistor T1 is connected to a gate of
the second switch transistor T2, a gate of the seventh transis-
tor T7, and a first light emitting control line Em1, a source of
the first switch transistor T1 is connected to a source of the
second switch transistor T2 and a first reference voltage
source VDD, and a drain of the first switch transistor T1 is
connected to a source of the fourth switch transistor T4 and a
source of the first driving transistor DTFT1; the gate of the
second switch transistor T2 is connected to a gate of the
eighth switch transistor T8, a drain of the second switch
transistor T2 is connected to a source of the fifth switch
transistor T5 and a source of the second driving transistor
DTFT2; a gate of the third switch transistor T3 is connected to
a gate of the fourth switch transistor T4 and a first scan line
Scanl, a source of the third switch transistor T3 is connected
to a data line Data, a drain of the third switch transistor T3 is
connected to a second terminal bl of the first storage capaci-
tor C1 and a source of the seventh switch transistor T7; a drain
of the fourth switch transistor T4 is connected to a first ter-
minal al of the first storage capacitor C1 and a gate of the first
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driving transistor DTFTT1, a gate of the fifth switch transistor
T5 is connected to a gate of the sixth switch transistor T6 and
a second scan line Scan2, a drain of the fifth switch transistor
T5 is connected to a first terminal a2 of the second storage
capacitor C2 and a gate of the second driving transistor
DTET2;a source of the sixth switch transistor T6 is connected
to the data line Data, a drain of the sixth switch transistor T6
is connected to a second terminal b2 of the second storage
capacitor C2 and a drain of the eighth switch transistor T8; a
drain of the seventh switch transistor T7 is connected to a
source of the ninth switch transistor T9, a drain of the first
driving transistor DTFT1, and a first terminal of the first
display device OLED1, and a second terminal of the first
display device OLED1 is grounded; a source of the eighth
switch transistor T8 is connected to a source of the tenth
switch transistor T10, a drain of the second driving transistor
DTFT2, and a first terminal of the second display device
OLED2, and a second terminal of the second display device is
grounded; a gate of the ninth switch transistor T9 is connected
to a gate of the tenth switch transistor T10 and the second scan
line Scan2, and a drain of the ninth switch transistor T9 is
grounded; a drain of the tenth switch transistor T10 is
grounded.

[0089] Inorder to better fabricate such a pixel structure and
better control each pixel unit, for example, the first switch
transistor T1, the second switch transistor T2, the third switch
transistor T3, the fourth switch transistor T4, the fifth switch
transistor T5, the sixth switch transistor T6, the seventh
switch transistor T7, the eighth switch transistor T8, the ninth
switch transistor T9, the tenth switch transistor T10, the first
driving transistor DTFT1, the second driving transistor
DTFT2 are all N type thin film transistors.

[0090] FIG. 5 is time sequence diagram of the pixel struc-
ture shown in FIG. 4. In the following, a driving method for
the pixel structure shown in FIG. 4 according to an embodi-
ment of the present disclosure is described in detail in con-
nection with FIG. 4 and FIG. 5. The method comprising the
following steps.

[0091] Atareset phase (the first time period), a high voltage
level is applied to the first scan line Scanl, the second scan
line Scan2, and the first light emitting line Em1. Now, the first
switch transistor T1, the second switch transistor T2, the third
switch transistor T3, the fourth switch transistor T4, the fifth
switch transistor T5, the sixth switch transistor T6, the sev-
enth switch transistor T7, the eighth switch transistor T8, the
ninth switch transistor T9 and the tenth switch transistor T10
are all turned on and the first reference voltage source VDD
sets the potential of the first terminal al of the first storage
capacitor C1 and the potential of the first terminal a2 of the
second storage capacitor C2 as a voltage Vdd of the first
reference voltage source. A first voltage V1 is applied to the
data line Data. Now, since the third switch transistor T3, the
fourth switch transistor T4, the fifth switch transistor T5 and
the sixth switch transistor T6 are all turned on, the potential of
the second terminal b1 of the first storage capacitor C1 and the
potential of the second terminal b2 of the second storage
capacitor C2 are both set as the first voltage V1, that is
al=vdd, b1=V1, a2=Vdd, b2=V1.

[0092] At a discharge phase (the second time period), a
high voltage level is applied to the first scan line Scan 1 and
the second scan line Scan2, and a low voltage level is applied
to the first light emitting control line Em1. Now, the third
switch transistor T3, the fourth switch transistor T4, the fifth
switch transistor T5, the sixth switch transistor T6, the ninth
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switch transistor T9 and the tenth switch transistor T10 are all
turned on, and the first storage capacitor C1 and the second
storage capacitor C2 are both discharged, wherein the poten-
tial of'the first terminal a1 of the first storage capacitor C1 and
the potential of the first terminal a2 of the second storage
capacitor C2 are respectively discharged to the threshold
voltage Vth1 of the first driving transistor DTFT1 and the
threshold voltage Vth2 of the second driving transistor
DTFT2, that is, al=Vthl, and a2=Vth2. In addition, since the
ninth switch transistor T9 and the tenth switch transistor T10
are turned on such that the current in the circuit will not flow
through the first display device OLED1 and the second dis-
play device OLED2, which indirectly reduces the loss of the
first display device OLED1 and the second display device
OLED2.

[0093] At a discharge continuation phase (the third time
period), a low voltage level is applied to the first scan line
Scanl and the first light emitting control line Em1, a high
voltage level is applied to the second scan line Scan2, and a
second voltage V2 is applied to the data line Data. Now, the
potential at the second terminal b2 of the second storage
capacitor C1 will accordingly become V2 while the potential
at the first terminal a2 of the second storage capacitor C2
remains Vth2, such that the voltage difference between the
two terminals of the first storage capacitor Cl1 is equal to
Vth1-V1, and the voltage difference between the two termi-
nals of the second storage capacitor C2 is equal to Vth2-V2,
wherein V1>V2.

[0094] At a voltage stabilization phase (the fourth time
period), a low voltage level is applied to the first scan line
Scanl, the second scan line Scan2 and the first light emitting
control line Em1. The first switch transistor T1, the second
switch transistor T2, the third switch transistor T3, the fourth
switch transistor T4, the fifth switch transistor T5, the sixth
switch transistor T6, the seventh switch transistor T7, the
eighth switch transistor T8, the ninth switch transistor T9 and
the tenth switch transistor T10 are all turned off to stabilize
the voltage difference between the two terminals of the first
storage capacitor C1 and the voltage difference between the
two terminals of the second storage capacitor C2 and prepare
for a light emitting phase.

[0095] At the light emitting phase (the fifth time period), a
low voltage level is applied to the first scan line Scanl and the
second scan line Scan2, and a high voltage level is applied to
the first light emitting control line Em1. The first switch
transistor T1, the second switch transistor T2, the seventh
switch transistor T7 and the eighth switch transistor T8 are
turned on, the potential at the second terminal b1 of the first
storage capacitor C1 changes from V1 to the anode potential
Voledl of the first display device OLEDI, the potential at the
first terminal a1 of the first storage capacitor C1 changes to
Vth1-V1+Voledl, the potential at the second terminal b2 of
the second storage capacitor C2 changes from V2 to the anode
potential Voled2 of the second display device OLED2, the
potential at the first terminal a2 of the second storage capaci-
tor C2 changes to Vth2-V2+Voled2, and the first driving
transistor DTFT1 and the second driving transistor DTFT2
drive the first display device OLED1 and the second display
device OLED2 to emit light respectively.

[0096] Now, the current flowing through the first display
device OLEDI can be obtained according to a formula for
saturated current of a TFT as follows:
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loled] = K(VGS — Vihl)?

= K[(Vihl = V1 + Voledl) - Voled] - Vil

=K- (V1

[0097] Likely, the current flowing through the second dis-
play device OLED2 is Ioled2=K-(V2)*.

[0098] Itcanbe seen from the obtained current values flow-
ing through the first display devices OLED1 and the second
display device OLED2 that the pixel structure can not only
realize high resolution display but also avoid the influence of
the threshold voltages of the driving transistors on the pixel
structure, such that the display of the pixel structures accord-
ing to the embodiment of the present disclosure is more
uniform.

Third Embodiment

[0099] FIG. 6 isa circuit principle diagram of a pixel struc-
ture according to a third embodiment of the present disclo-
sure. The pixel structure further comprises capacitive touch
units and light sensitive type touch units. As shown in FIG. 6,
the pixel structure comprises a plurality of pixel units and
compensation units corresponding to the pixel units, the
capacitive touch units and the light sensitive type touch units.
Each of the pixel units comprises two adjacent pixel circuits
which are a first pixel circuit and a second pixel circuit, the
first pixel circuit comprises a first driving transistor DTFT1
and a first display device OLEDI, and the second pixel circuit
comprises a second driving transistor DTFT2 and a second
display device OLED?2, wherein the first pixel circuit and the
second pixel circuit share the compensation unit and are
controlled by the same data line Data. The compensation unit
is configured to adjust a gate voltage of the first driving
transistor DTFT1 in the first pixel circuit to eliminate the
influence of the threshold voltage of the first driving transistor
DTFT1 on the driving current of the first display device
OLED1, and to adjust a gate voltage of the second driving
transistor DTFT2 in the second pixel circuit to eliminate the
influence of the threshold voltage of the second driving tran-
sistor DTFT2 on the driving current of the second display
device OLED2. The capacitive touch unit is configured to
generate a corresponding electrical signal according to a
touch signal and realize touch and control by a finger; and the
light sensitive type touch unit is configured to generate a
corresponding electrical signal according to an illumination
intensity signal and realize touch and control by a laser pen.
[0100] The compensation unit comprises an eleventh
switch transistor T11, a twelfth switch transistor T12, a thir-
teenth switch transistor T13, a fourteenth switch transistor
T14, a fifteenth switch transistor T15, a sixteenth switch
transistor T16, a seventeenth switch transistor T17, an eigh-
teenth switch transistor T18, a nineteenth switch transistor
T19, a third storage capacitor C3, and a fourth storage capaci-
tor C4; wherein a gate of the eleventh switch transistor T11 is
connected to a second light emitting control line Em2, a
source of the eleventh switch transistor T11 is connected to
the first reference voltage source VDD, a drain of the eleventh
switch transistor T11 is connected to the source of the first
driving transistor DTFT1 and the source ofthe second driving
transistor DTFT2; a gate of the twelfth switch transistor T12
is connected to a third scan line Scan3, a source of the twelfth
switch transistor T12 is connected to the data line Data, a
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drain of the twelfth switch transistor T12 is connected to a
source of the thirteenth switch transistor T13 and a first ter-
minal a3 of the third storage capacitor C3; a gate of the
thirteenth switch transistor T13 is connected to a gate of the
fourteenth switch transistor T14 and a third light emitting
control line Em3, and a drain of the thirteenth switch transis-
tor T13 is grounded; a source of the fourteenth switch tran-
sistor T14 is connected to a first terminal a4 of the fourth
storage capacitor C4 and a drain of the fifteenth switch tran-
sistor T15, and a drain of the fourteenth switch transistor T14
is grounded; a gate of the fifteenth switch transistor T15 is
connected to a fourth scan line Scand, and a source of the
fifteenth switch transistor T15 is connected to the data line
Data; a gate of the sixteenth switch transistor T16 is con-
nected to a gate of the seventeenth switch transistor T17 and
a third light emitting control line Em3, a source of the six-
teenth switch transistor T16 is connected to the gate of the
first driving transistor DTFT1 and a second terminal b3 of the
third storage capacitor C3, a drain of the sixteenth switch
transistor T16 is connected to the drain of the first driving
transistor DTFT1 and a source of the eighteenth switch tran-
sistor T18; a source of the seventeenth switch transistor T17 is
connected to the gate of the second driving transistor DTFT2
and a second terminal b4 of the fourth storage capacitor C4, a
drain of the seventeenth switch transistor T17 is connected to
the drain of the second driving transistor DTFT2 and a source
of the nineteenth switch transistor T19; a gate of the eigh-
teenth switch transistor T18 is connected to a gate of the
nineteenth switch transistor T19 and a fourth light emitting
control line Emd4, a drain of the eighteenth switch transistor
T18is connected to the first terminal of the first display device
OLED1, and the second terminal of the first display device
OLED1 is grounded; a drain of the nineteenth switch transis-
tor T19 is connected to the first terminal of the second display
device OLED2, and the second terminal of the second display
device OLED2 is grounded.

[0101] Optionally, the eleventh switch transistor T11, the
twelfth switch transistor T12, the thirteenth switch transistor
T13, the fourteenth switch transistor T14, the fifteenth switch
transistor T15, the sixteenth switch transistor T16, the seven-
teenth switch transistor T17, the eighteenth switch transistor
T18, the nineteenth switch transistor T19, the first driving
transistor DTFT1, the second driving transistor DTFT2 are all
P type thin film transistors.

[0102] The capacitive touch unit comprises a first capaci-
tive transistor M1, a second capacitive transistor M2, a third
capacitive transistor M3, a fifth storage capacitor C5 and a
touch electrode d, wherein a gate of the first capacitive tran-
sistor M1 is connected to the light sensitive type touch unit
and the third light emitting control line Em3, a source of the
first capacitive transistor M1 is connected to the data line
Data, a drain of the first capacitive transistor M1 is connected
to a first terminal of the fifth storage capacitor C5 and a gate
of the second capacitive transistor M2; a source of the second
capacitive transistor M2 is connected to a drain of the third
capacitive transistor M3, a drain of the second capacitive
transistor M2 is connected to a second terminal of the fifth
storage capacitor C5 and a common electrode Vcom; a gate of
the third capacitive transistor M3 is connected to the third
scan line Scan3, a source of the third capacitive transistor M3
is connected to a read line Readline. The touch electrode d is
connected to a gate of M2, and since the gate of M2 is also
connected to one terminal of C5, the touch electrode d is also
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connected to the capacitor C5. Therefore, the capacitor C5
functions to maintain the voltage of the touch electrode d.
[0103] With the capacitive touch unit of such a structure,
when a user performs touch operation, induced capacitance
will be created between a finger of the user or another touch
device and the touch electrode connected to the sensing
capacitor. Accurate detection of the touch position can be
realized by measuring the position of the induced capaci-
tance.

[0104] The light sensitive type touch unit comprises a first
light sensitive type transistor N1, a second light sensitive type
transistor N2, a third light sensitive type transistor N3, a light
sensitive transistor N4, and a sixth storage capacitor C6,
wherein a gate of the light sensitive transistor N4 is connected
to a source of the first light sensitive type transistor N1, a
source of the second light sensitive type transistor N2 and a
first terminal of the sixth storage capacitor C6, a drain of the
light sensitive transistor N4 is connected to a second terminal
of the sixth storage capacitor C6 and a source of the third light
sensitive type transistor N3, and a source of the light sensitive
transistor N4 is connected to a source of the second light
sensitive type transistor N2; a gate of the first light sensitive
type transistor N1 is connected to the capacitive touch unit,
and a drain of the first light sensitive type transistor N1 is
grounded; a gate of the second light sensitive type transistor
N2 is connected to the fourth scan line Scand, a drain of the
second light sensitive type transistor N2 is connected to the
data line Data; a gate of the third light sensitive type transistor
N3 is connected to the fourth light emitting control line Em4,
and a drain of the third light sensitive type transistor N3 is
connected to the read line.

[0105] Optionally, the first capacitive transistor M1, the
second capacitive transistor M2, the third capacitive transis-
tor M3, the first light sensitive type transistor N1, the second
light sensitive type transistor N2, and the third light sensitive
type transistor N3 are all P type TFTs, and the light sensitive
transistor N4 is an N type TFT.

[0106] FIG. 7 is time sequence diagram of the pixel struc-
ture shown in FIG. 6. In the following, a driving method for
the pixel structure shown in FIG. 6 according to an embodi-
ment of the present disclosure is described in detail in con-
nection with FIG. 6 and FIG. 7. The method comprising the
following steps.

[0107] ataresetphase (the first time period), a high voltage
level is applied to the third scan line Scan3, the fourth scan
line Scan4 and the fourth light emitting control line Em4, and
a low voltage level is applied to the second light emitting
control line Em2 and the third light emitting control line Em3.
[0108] Now, in the compensation unit, the eleventh switch
transistor T11, the thirteenth switch transistor T13, the four-
teenth switch transistor T14, the sixteenth switch transistor
T16, and the seventeenth switch transistor T17 are all turned
on, the third storage capacitor C3 and the fourth storage
capacitor C4 are both discharged, the third storage capacitor
C3 is discharged to the extent that the potential at its second
terminal b3 is Vdd-Vth1, and the fourth storage capacitor C4
is discharged to the extent that the potential at its second
terminal b4 is Vdd-Vth2. During this discharge procedure,
the current still does not pass through the OLED. The first
terminal a3 of the third storage capacitor C3 and the first
terminal a4 of the fourth storage capacitor C4 are both
grounded and have the potential of 0V, the voltage difference
between the two terminals of the third storage capacitor C3 is
Vdd-Vthl, and the voltage difference between the two ter-
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minals of the fourth storage capacitor C4 is Vdd-Vth2,
wherein Vdd is the voltage of the first reference voltage
source VDD, Vth1 is the threshold voltage of the first driving
transistor DTFT1. and Vth2 is the threshold voltage of the
second driving transistor DTFT2.

[0109] Inthe capacitive touch unit, the first capacitive tran-
sistor M1 is turned on, the voltage Vdata input by the data line
Data provides the reset signal, and now Vdata is V3. This
procedure resets the touch unit. The potential at d is V3, the
second capacitive transistor M2 and the third capacitive tran-
sistor M3 are connected with a high voltage level and are
turned off now. This procedure prepares for finger touch.
[0110] Inthe light sensitive type unit, the first light sensitive
type transistor N1 is turned on to cause the sixth storage
capacitor C6 and the light sensitive transistor N4 to be
grounded and reset with the potential of OV, preparing for
light sensitive touch operation in the next phase. Now, the
second light sensitive type transistor N2, the third light sen-
sitive type transistor N3 and the light sensitive transistor N4
are turned off.

[0111] Atajump phase of the first pixel circuit (the second
time period), a low voltage level is applied to the third scan
line Scan3, and a high voltage level is applied to the fourth
scan line Scand, the fourth light emitting control line Em4, the
second light emitting control line Em2 and the third light
emitting control line Em3.

[0112] Now, in the compensation unit, the twelfth switch
transistor T12 is turned on, and other switch transistors are all
turned off. The data line Data charges the potential of the first
terminal a3 of the third storage capacitor C3 from 0V to the
third voltage V3 while the second terminal b3 of the third
storage capacitor C3 is floated. Therefore, in order to main-
tain the voltage difference (Vdd-Vthl) between a3 and b3,
the potential at the second terminal b3 of the third storage
capacitor C3 (the gate of the first driving transistor DTFT1)
would jump by the same voltage. Now, the potential at the
second terminal b3 of the third storage capacitor C3 is jumped
to Vdd-Vth1+V3.

[0113] In the capacitance touch unit, the first capacitive
transistor M1 is turned off, and the second capacitive transis-
tor M2 and the third capacitive transistor M3 are turned on. At
this phase, the coupling pulse signal (the common electrode
Veom) provides the potential at one terminal of the fifth
storage capacitor C5 to form coupling capacitance at one
hand, and it’s another important function is to operate as the
potential of the source of the second capacitive transistor M2.
The touch of a finger directly causes to reduce the gate poten-
tial of the second capacitive transistor M2. Only when the
gate-source voltage of the second capacitance transistor M2
satisfies the turning-on condition ofthe transistor, a signal can
pass through the second capacitive transistor M2. This time
period is called as the buffer phase of the capacitive touch
unit, that is, to “wait for” reduction of the gate potential of the
second capacitive transistor M2 which is mainly due to the
touch of the finger. Now, when the potential reduction of the
point d directly caused by the intervention of the finger
reaches the condition for the turning on of the second capaci-
tive transistor M2, the 1&V characteristic curve is in the
amplification region, and the second capacitive transistor M2
passes and amplifies the coupling pulse signal as an amplifi-
cation transistor. The amplification of the signal helps collec-
tion of terminal signals. The third scan signal (the horizontal
(X direction) scan signal) input by the third scan line Scan 3
has the collection function. At the same time, the read line
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Read Line collects signals in the Y direction. As such, the X,
Y coordinates of the finger touch position are determined.
This procedure can collect the coordinate position at any time
as long as a finger performs touch. Now, the read line Read
Line performs collection of touch signals for the first time.
[0114] In the light sensitive type touch unit, the first light
sensitive type transistor N1, the second light sensitive type
transistor N2, the third light sensitive type transistor N3 and
the light sensitive transistor N4 are turned off to be in a halt
state.

[0115] Atajump phase of the second pixel circuit (the third
time period), a low voltage level is applied to the fourth scan
line Scand, and a high voltage level is applied to the third scan
line Scan3, the second light emitting control line Em2, the
third light emitting control line Em3 and the fourth light
emitting control line Em4.

[0116] Now, in the compensation unit, the fifteenth switch
transistor T15 is turned on, the data line Data charges the first
terminal a4 of the fourth storage capacitor C4 from 0V to a
fourth voltage V4 on the data line Data, but the second termi-
nal b4 of the fourth storage capacitor C4 is floated. Therefore,
in order to maintain the voltage difference (Vdd-Vth2)
between a4 and b4, the potential at the second terminal b4 of
the fourth storage capacitor C4 (the gate of the second driving
transistor DTFT2) would jump by the same voltage. Now the
potential at the second terminal b4 of the fourth storage
capacitor C4 is Vdd-Vth2+V4.

[0117] Inthe capacitive touch unit, the first capacitive tran-
sistor M1, the second capacitive transistor M2 and the third
capacitive transistor M3 are all turned off to be in a halt state.
[0118] Inthelight sensitive type touch unit, the gate and the
source of the light sensitive transistor T4 are connected, the
first light sensitive type transistor N1 is turned off, the second
light sensitive type transistor N2 is turned on, and the cou-
pling voltage V4 is output. Now, the potential difference
stored by the sixth storage capacitor C6 is a fixed value. When
a light irradiates onto this unit, the illumination intensity
received by the light sensitive transistor increases, the charg-
ing current increases, and the voltage will be temperately
stored in the two terminals of the sixth storage capacitor C6 to
wait for the read procedure in the next phase.

[0119] At alight emitting phase (the fourth time period), a
high voltage level is applied to the third scan line Scan3, the
fourth scan line Scand and the third light emitting control line
Em3, and a low voltage level is applied to the second light
emitting control line Em2 and the fourth light emitting con-
trol line Emd4.

[0120] In the compensation unit, the eleventh switch tran-
sistor T11, the eighteenth switch transistor T18 and the nine-
teenth switch transistor T19 are turned on, and the first driving
transistor DTFT1 and the second driving transistor DTFT2
drive the first display device OLED1 and the second display
device OLED2 to emit light respectively.

[0121] Now, the current flowing through the first display
device OLEDI can be obtained according to a formula for
saturated current of a TFT as follows:

Ioled] = K(VGS — Vthl ?

= K[Vdd - (Vdd — Vihl + V3) - Vihl

=K-(V3)?
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[0122] Likely, the current flowing through the second dis-
play device OLED2 is Ioled2=K-(V4)*.

[0123] Inthe capacitive touch unit, the first capacitive tran-
sistor N1, the second capacitive transistor N2 and the third
capacitive transistor N3 are all turned off to be in a halt state.
[0124] Inthelight sensitive type touch unit, now the ampli-
fied stored signal is transferred to an amplifier for reception at
the end, and the amplified signal is for a processor to perform
data calculation and analysis. If touch action occurs in this
period, the difference between the optoelectronic signal
intensities before and after the touch is compared with a
no-touch threshold to determine whether there is touch
(change of light illumination intensity) accordingly. Until
now, the coordinate in the X direction is determined by the
output point of the fourth light emitting control line Emd4 at
this time, and the coordinate in the Y direction is still deter-
mined by the Read Line. Now, the read line Read Line per-
forms collection of touch signals for the second time.
[0125] It can be seen from the above formulas that the
operation currents flowing through the two display devices
are not influenced by the threshold voltages of their respective
driving transistors, but are only related to the voltage Vdata
input by the data line Data now, which completely avoids the
drift problem of the threshold voltage (Vth) of the driving
transistors due to process and long time operation, eliminates
its influence on the driving current of the display device, and
ensures normal operation of the display device. At the same
time, it is also ensured to use one compensation unit to realize
the driving of two pixel circuits. Reducing the number of the
transistors in the compensation unit in such a way can reduce
the sizes of the pixels dramatically and reduce IC cost, so as
to obtain higher picture quality and higher PPI.

Fourth Embodiment

[0126] An embodiment of the present disclosure also pro-
vides a display apparatus comprising any of the above pixel
structures. The display apparatus can be any product or com-
ponent with display function, such as a liquid crystal display
panel, electronic paper, an OLED panel, a cell phone, a tablet,
a television, a display, a notebook computer, a digital photo
frame, a navigator, and so on.

[0127] Since the display apparatus in the embodiment of
the present disclosure comprises the above pixel structure, it
can have high resolution.

[0128] Itcanbeunderstood that the above embodiments are
only exemplary implementations adopted to explain the prin-
ciple of the present disclosure, but the present disclosure is
not limited to that. Variations and improvements that can be
made by those skilled in the art without departing from the
spirit and essence of the present disclosure, and these varia-
tions and improvements should fall within the protection
scope of the present disclosure.

[0129] The present application claims the priority of Chi-
nese Patent Application No. 201410321351.2 filed on Jul. 7,
2014, entire content of which is incorporated as part of the
present invention by reference.

1. A pixel structure comprising a plurality of pixel units,
wherein the pixel structure further comprises compensation
units corresponding to the pixel units, each of the pixel units
comprises two adjacent pixel circuits which are a first pixel
circuit and a second pixel circuit, the first pixel circuit com-
prises a first driving transistor and a first display device, the
second pixel circuit comprises a second driving transistor and
a second display device, and the first pixel circuit and the
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second pixel circuit share the compensation unit and are
controlled by a same data line;

the compensation unit is configured to adjust a gate voltage
of the first driving transistor in the first pixel circuit to
eliminate the influence of the threshold voltage of the
first driving transistor on the driving current of the first
display device, and to adjust a gate voltage of the second
driving transistor in the second pixel circuit to eliminate
the influence of the threshold voltage of the second
driving transistor on the driving current of the second
display device.

2. The pixel structure according to claim 1, wherein the
compensation unit comprises a first switch transistor, a sec-
ond switch transistor, a third switch transistor, a fourth switch
transistor, a fifth switch transistor, a sixth switch transistor, a
seventh switch transistor, an eighth switch transistor, a ninth
switch transistor, a tenth switch transistor, a first storage
capacitor, and a second storage capacitor;

a gate of the first switch transistor is connected to a gate of
the second switch transistor, a gate of the seventh tran-
sistor, and a first light emitting control line, a source of
the first switch transistor is connected to a source of the
second switch transistor and a first reference voltage
source, and a drain of the first switch transistor is con-
nected to a source of the fourth switch transistor and a
source of the first driving transistor;

the gate of the second switch transistor is connected to a
gate of the eighth switch transistor, a drain of the second
switch transistor is connected to a source of the fifth
switch transistor and a source of the second driving
transistor;

a gate of the third switch transistor is connected to a gate of
the fourth switch transistor and a first scan line, a source
of the third switch transistor is connected to a data line,
a drain of the third switch transistor is connected to a
second terminal of the first storage capacitor and a
source of the seventh switch transistor;

adrain of the fourth switch transistor is connected to a first
terminal of the first storage capacitor and a gate of the
first driving transistor;

a gate of the fifth switch transistor is connected to a gate of
the sixth switch transistor and a second scan line, a
source and a drain of the fifth switch transistor are con-
nected to a first terminal of the second storage capacitor
and a gate of the second driving transistor;

a source of the sixth switch transistor is connected to the
data line, a drain of the sixth switch transistor is con-
nected to a second terminal of the second storage capaci-
tor and a drain of the eighth switch transistor;

a drain of the seventh switch transistor is connected to a
source of the ninth switch transistor, a drain of the first
driving transistor, and a first terminal of the first display
device, and a second terminal of the first display device
is grounded,

a source of the eighth switch transistor is connected to a
source of the tenth switch transistor, a drain of the sec-
ond driving transistor, and a first terminal of the second
display device, and a second terminal of the second
display device is grounded;

agate of the ninth switch transistor is connected to a gate of
the tenth switch transistor and the second scan line, and
a drain of the ninth switch transistor is grounded;

a drain of the tenth switch transistor is grounded.
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3. The pixel structure according to claim 2, wherein the first
switch transistor, the second switch transistor, the third switch
transistor, the fourth switch transistor, the fifth switch tran-
sistor, the sixth switch transistor, the seventh switch transis-
tor, the eighth switch transistor, the ninth switch transistor, the
tenth switch transistor, the first driving transistor, the second
driving transistor are all N type thin film transistors.

4. The pixel structure according to claim 1, wherein the
compensation unit comprises an eleventh switch transistor, a
twelfth switch transistor, a thirteenth switch transistor, a four-
teenth switch transistor, a fifteenth switch transistor, a six-
teenth switch transistor, a seventeenth switch transistor, an
eighteenth switch transistor, a nineteenth switch transistor, a
third storage capacitor, and a fourth storage capacitor;

a gate of the eleventh switch transistor is connected to a
second light emitting control line, a source of the elev-
enth switch transistor is connected to the first reference
voltage source, a drain of the eleventh switch transistor
is connected to the source of the first driving transistor
and the source of the second driving transistor;

a gate of the twelfth switch transistor is connected to athird
scan line, a source of the twelfth switch transistor is
connected to the data line, a drain of the twelfth switch
transistor is connected to a source of the thirteenth
switch transistor and a first terminal of the third storage
capacitor;

a gate of the thirteenth switch transistor is connected to a
gate of the fourteenth switch transistor and a third light
emitting control line, and a drain of the thirteenth switch
transistor is grounded;

a source of the fourteenth switch transistor is connected to
a first terminal of the fourth storage capacitor and a drain
of the fifteenth switch transistor, and a drain of the four-
teenth switch transistor is grounded,

a gate of the fifteenth switch transistor is connected to a
fourth scan line, and a source of the fifteenth switch
transistor is connected to the data line;

a gate of the sixteenth switch transistor is connected to a
gate of the seventeenth switch transistor and a third light
emitting control line, a source of the sixteenth switch
transistor is connected to the gate of the first driving
transistor and a second terminal of the third storage
capacitor, a drain of the sixteenth switch transistor is
connected to the drain of the first driving transistor and a
source of the eighteenth switch transistor;

asource of the seventeenth switch transistor is connected to
the gate of the second driving transistor and a second
terminal of the fourth storage capacitor, a drain of the
seventeenth switch transistor is connected to the drain of
the second driving transistor and a source of the nine-
teenth switch transistor;

a gate of the eighteenth switch transistor is connected to a
gate of the nineteenth switch transistor and a fourth light
emitting control line, a drain of the eighteenth switch
transistor is connected to the first terminal of the first
display device, and the second terminal of the first dis-
play device is grounded,

a drain of the nineteenth switch transistor is connected to
the first terminal of the second display device, and the
second terminal of the second display device is
grounded.
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5. The pixel structure according to claim 4, wherein the
pixel structure further comprises a capacitive touch unitand a
light sensitive type touch unit connected to the compensation
unit;

the capacitive touch unit is configured to generate a corre-
sponding electrical signal according to a touch signal
and realize touch and control by a finger;

the light sensitive type touch unit is configured to generate
acorresponding electrical signal according to an illumi-
nation intensity signal and realize touch and control by a
laser pen.

6. The pixel structure according to claim 5, wherein the
capacitive touch unit comprises a first capacitive transistor, a
second capacitive transistor, a third capacitive transistor, a
fifth storage capacitor and a touch electrode;

a gate of the first capacitive transistor is connected to the
light sensitive type touch unit and the third light emitting
control line, a source of the first capacitive transistor is
connected to the data line, a drain of the first capacitive
transistor is connected to a first terminal of the fifth
storage capacitor and a gate of the second capacitive
transistor;

a source of the second capacitive transistor is connected to
a drain of the third capacitive transistor, a drain of the
second capacitive transistor is connected to a second
terminal of the fifth storage capacitor and a common
electrode;

a gate of the third capacitive transistor is connected to the
third scan line, a source of the third capacitive transistor
is connected to a read line;

the touch electrode is connected to the gate of the second
capacitive transistor.

7. The pixel structure according to claim 6, wherein the
light sensitive type touch unit comprises a first light sensitive
type transistor, a second light sensitive type transistor, a third
light sensitive type transistor, a light sensitive transistor, and
a sixth storage capacitor;

a gate of the light sensitive transistor is connected to a
source of the first light sensitive type transistor, a source
of the second light sensitive type transistor and a first
terminal of the sixth storage capacitor, a drain of the light
sensitive transistor is connected to a second terminal of
the sixth storage capacitor and a source of the third light
sensitive type transistor, and a source of the light sensi-
tive transistor is connected to a source ofthe second light
sensitive type transistor;

a gate of the first light sensitive type transistor is connected
to the capacitive touch unit, and a drain of the first light
sensitive type transistor is grounded;

a gate of the second light sensitive type transistor is con-
nected to the fourth scan line, a drain of the second light
sensitive type transistor is connected to the data line;

a gate of the third light sensitive type transistor is con-
nected to the fourth light emitting control line, and a
drain of the third light sensitive type transistor is con-
nected to the read line.

8. The pixel structure according to claim 4, wherein the
eleventh switch transistor, the twelfth switch transistor, the
thirteenth switch transistor, the fourteenth switch transistor,
the fifteenth switch transistor, the sixteenth switch transistor,
the seventeenth switch transistor, the eighteenth switch tran-
sistor, the nineteenth switch transistor, the first driving tran-
sistor, the second driving transistor are all P type thin film
transistors.
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9. The pixel structure according to claim 6, wherein all the
transistors are P type thin film transistors.

10. The pixel structure according to claim 7, wherein the
light sensitive transistor is an N type thin film transistor, the
other transistors are all P type thin film transistors.

11. A driving method of a pixel structure, wherein the pixel
structure is a pixel structure according to claim 1, and the
driving method comprising steps of:

at a threshold compensation phase, by the compensation
unit, adjusting the gate voltage of the first driving tran-
sistor in the first pixel circuit to eliminate the influence of
the threshold voltage of the first driving transistor on the
driving current of the first display device and adjusting
the gate voltage of the second driving transistor in the
second pixel circuit to eliminate the influence of the
threshold voltage of the second driving transistor on the
driving current of the second display device.

12-14. (canceled)

15. A display apparatus comprising a pixel structure

according to claim 1.

16. The pixel structure according to claim 5, wherein the
eleventh switch transistor, the twelfth switch transistor, the
thirteenth switch transistor, the fourteenth switch transistor,
the fifteenth switch transistor, the sixteenth switch transistor,
the seventeenth switch transistor, the eighteenth switch tran-
sistor, the nineteenth switch transistor, the first driving tran-
sistor, the second driving transistor are all P type thin film
transistors.

17. The driving method of the pixel structure according to
claim 11, wherein the compensation unit comprises a first
switch transistor, a second switch transistor, a third switch
transistor, a fourth switch transistor, a fifth switch transistor,
asixth switch transistor, a seventh switch transistor, an eighth
switch transistor, a ninth switch transistor, a tenth switch
transistor, a first storage capacitor, and a second storage
capacitor;

a gate of the first switch transistor is connected to a gate of
the second switch transistor, a gate of the seventh tran-
sistor, and a first light emitting control line, a source of
the first switch transistor is connected to a source of the
second switch transistor and a first reference voltage
source, and a drain of the first switch transistor is con-
nected to a source of the fourth switch transistor and a
source of the first driving transistor;

the gate of the second switch transistor is connected to a
gate of the eighth switch transistor, a drain of the second
switch transistor is connected to a source of the fifth
switch transistor and a source of the second driving
transistor;

a gate of the third switch transistor is connected to a gate of
the fourth switch transistor and a first scan line, a source
of the third switch transistor is connected to a data line,
a drain of the third switch transistor is connected to a
second terminal of the first storage capacitor and a
source of the seventh switch transistor;

adrain of the fourth switch transistor is connected to a first
terminal of the first storage capacitor and a gate of the
first driving transistor;

a gate of the fifth switch transistor is connected to a gate of
the sixth switch transistor and a second scan line, a
source and a drain of the fifth switch transistor are con-
nected to a first terminal of the second storage capacitor
and a gate of the second driving transistor;
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a source of the sixth switch transistor is connected to the
data line, a drain of the sixth switch transistor is con-
nected to asecond terminal of the second storage capaci-
tor and a drain of the eighth switch transistor;

a drain of the seventh switch transistor is connected to a
source of the ninth switch transistor, a drain of the first
driving transistor, and a first terminal of the first display
device, and a second terminal of the first display device
is grounded,

a source of the eighth switch transistor is connected to a
source of the tenth switch transistor, a drain of the sec-
ond driving transistor, and a first terminal of the second
display device, and a second terminal of the second
display device is grounded;

agate of the ninth switch transistor is connected to a gate of
the tenth switch transistor and the second scan line, and
a drain of the ninth switch transistor is grounded,

a drain of the tenth switch transistor is grounded.

18. The driving method of the pixel structure according to
claim 17, wherein the first switch transistor, the second switch
transistor, the third switch transistor, the fourth switch tran-
sistor, the fifth switch transistor, the sixth switch transistor,
the seventh switch transistor, the eighth switch transistor, the
ninth switch transistor, the tenth switch transistor, the first
driving transistor, the second driving transistor are all N type
thin film transistors.

19. The driving method of the pixel structure according to
claim 11, wherein the compensation unit comprises an elev-
enth switch transistor, a twelfth switch transistor, a thirteenth
switch transistor, a fourteenth switch transistor, a fifteenth
switch transistor, a sixteenth switch transistor, a seventeenth
switch transistor, an eighteenth switch transistor, a nineteenth
switch transistor, a third storage capacitor, and a fourth stor-
age capacitor;

a gate of the eleventh switch transistor is connected to a
second light emitting control line, a source of the elev-
enth switch transistor is connected to the first reference
voltage source, a drain of the eleventh switch transistor
is connected to the source of the first driving transistor
and the source of the second driving transistor;

agate of the twelfth switch transistor is connected to a third
scan line, a source of the twelfth switch transistor is
connected to the data line, a drain of the twelfth switch
transistor is connected to a source of the thirteenth
switch transistor and a first terminal of the third storage
capacitor;

a gate of the thirteenth switch transistor is connected to a
gate of the fourteenth switch transistor and a third light
emitting control line, and a drain of the thirteenth switch
transistor is grounded;

a source of the fourteenth switch transistor is connected to
a first terminal of the fourth storage capacitorand a drain
of the fifteenth switch transistor, and a drain of the four-
teenth switch transistor is grounded,

a gate of the fifteenth switch transistor is connected to a
fourth scan line, and a source of the fifteenth switch
transistor is connected to the data line;

a gate of the sixteenth switch transistor is connected to a
gate of the seventeenth switch transistor and a third light
emitting control line, a source of the sixteenth switch
transistor is connected to the gate of the first driving
transistor and a second terminal of the third storage
capacitor, a drain of the sixteenth switch transistor is
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connected to the drain of the first driving transistor and a
source of the eighteenth switch transistor;

asource ofthe seventeenth switch transistor is connected to
the gate of the second driving transistor and a second
terminal of the fourth storage capacitor, a drain of the
seventeenth switch transistor is connected to the drain of
the second driving transistor and a source of the nine-
teenth switch transistor;

a gate of the eighteenth switch transistor is connected to a
gate of the nineteenth switch transistor and a fourth light
emitting control line, a drain of the eighteenth switch
transistor is connected to the first terminal of the first
display device, and the second terminal of the first dis-
play device is grounded,

a drain of the nineteenth switch transistor is connected to
the first terminal of the second display device, and the
second terminal of the second display device is
grounded.

20. The driving method of the pixel structure according to
claim 19, wherein the pixel structure further comprises a
capacitive touch unit and a light sensitive type touch umt
connected to the compensation unit;

the capacitive touch unit is configured to generate a corre-
sponding electrical signal according to a touch signal
and realize touch and control by a finger;

the light sensitive type touch unit is configured to generate
a corresponding electrical signal according to an illumi-
nation intensity signal and realize touch and control by a
laser pen.

21. The driving method of the pixel structure according to
claim 20, wherein the capacitive touch unit comprises a first
capacitive transistor, a second capacitive transistor, a third
capacitive transistor, a fifth storage capacitor and a touch
electrode;

a gate of the first capacitive transistor is connected to the
light sensitive type touch unit and the third light emitting
control line, a source of the first capacitive transistor is
connected to the data line, a drain of the first capacitive
transistor is connected to a first terminal of the fifth
storage capacitor and a gate of the second capacitive
transistor;

a source of the second capacitive transistor is connected to
a drain of the third capacitive transistor, a drain of the
second capacitive transistor is connected to a second
terminal of the fifth storage capacitor and a common
electrode;

a gate of the third capacitive transistor is connected to the
third scan one, a source of the third capacitive transistor
1s connected to a read line;

the touch electrode is connected to the gate of the second
capacitive transistor.

22. The driving method of the pixel structure according to
claim 21, wherein the light sensitive type touch unit com-
prises a first light sensitive type transistor, a second light
sensitive type transistor, a third light sensitive type transistor,
a light sensitive transistor, and a sixth storage capacitor;

a gate of the light sensitive transistor is connected to a
source of the first light sensitive type transistor, a source
of the second light sensitive type transistor and a first
terminal of the sixth storage capacitor, a drain of the light
sensitive transistor is connected to a second terminal of
the sixth storage capacitor and a source of the third light
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sensitive type transistor, and a source of the light sensi-
tive transistor is connected to a source ofthe second light
sensitive type transistor;

a gate of the first light sensitive type transistor is connected
to the capacitive touch unit, and a drain of the first light
sensitive type transistor is grounded;

a gate of the second light sensitive type transistor is con-
nected to the fourth scan one, a drain of the second light
sensitive type transistor is connected to the data line;

a gate of the third light sensitive type transistor is con-
nected to the fourth light emitting control fine, and a
drain of the third light sensitive type transistor is con-
nected to the read line.

23. The driving method of the pixel structure according to
claim 19, wherein the eleventh switch transistor, the twelfth
switch transistor, the thirteenth switch transistor, the four-
teenth switch transistor, the fifteenth switch transistor, the
sixteenth switch transistor, the seventeenth switch transistor,
the eighteenth switch transistor, the nineteenth switch tran-
sistor, the first driving transistor, the second driving transistor
are all P type thin film transistors.
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