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(7) ABSTRACT

A display apparatus includes a display unit, a source driver, a
gate driver and a compensation unit. The display unit includes
at least a pixel unit. Each pixel unit includes a first transistor,
asecond transistor, a first capacitor, a second capacitorand an
organic light emitting diode. When the pixel unit is operated
in a display mode, the pixel unit outputs a sensing voltage
including a first parameter having characteristics of the sec-
ond transistor and a second parameter having characteristics
of the organic light emitting diode. The source driver receives
a compensation data and accordingly adjusts the next display
data. The compensation unit is disposed between the second
capacitor and the source driver and electrically coupled
between the second end of the second capacitor and the
source driver. The compensation unit receives the sensing
voltage and outputs the compensation data according to the
received sensing voltage.
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DISPLAY APPARATUS AND OPERATION
METHOD THEREOF

TECHNICAL FIELD

[0001] The present disclosure relates to a display appara-
tus, and more particularly to a display apparatus having a
pixel unit compensation function.

BACKGROUND

[0002] Most of the current display apparatuses are imple-
mented with liquid crystal displays (LCDs). Compared to the
cathode ray tube (CRT) display, LCD has smaller size, high
mobility, low power consumption, etc. However, in respond
to the high demand of thin display apparatus and low power
consumption, organic light emitting diode displays have been
seen in market in recent years. The main difference between
the organic light emitting diode displays and the conventional
LCDsis that the organic light emitting diode displays have the
self-luminance feature. Therefore, the organic light emitting
diode displays have smaller size, lower manufacturing cost
and less power consumption due to no backlight device is
required. However, the pixel units in the organic light emit-
ting diode display may have aging issue which is resulted by
the repeating displaying operations, and consequentially the
organic light emitting diode display may have incorrect dis-
play issues. Thus, it is quite important to develop a mecha-
nism to effectively detect the aging of the pixel unit effec-
tively and accurately compensate the aging in time.

SUMMARY

[0003] Thepresent disclosure provides a display apparatus,
which includes a display unit, a source driver, a gate driver
and a compensation unit. The display unit includes at least a
pixel unit. Each pixel unit includes a first transistor, a second
transistor, a first capacitor, a second capacitor and an organic
light emitting diode. The first transistor has a first end, a
second end and a control end. The first transistoris configured
to have its first end for receiving a display data and its control
end for receiving a first control signal. The first transistor
determines whether or not to output the display data to its
second end according to the first control signal. The second
transistor has a first end, a second end and a control end. The
second transistor is configured to have its first end for receiv-
ing a power supply voltage and its control end electrically
coupled to the second end of the first transistor. The first
capacitor has a first end and a second end. The first capacitor
is configured to have its first end electrically coupled to the
second end of the first transistor and its second end electri-
cally coupled to the first end of the second transistor. The
second capacitor has a first end and a second end. The second
capacitor is configured to have its first end electrically
coupled to the second end of the second transistor and its
second end for outputting a sensing voltage. The organic light
emitting diode has a first end and a second end. The organic
light emitting diode is configured to have its first end electri-
cally coupled to the second end of the second transistor and its
second end electrically coupled to a first low-level voltage.
When the pixel unit is operated in a display mode, the organic
light emitting diode is ON, and the sensing voltage includes a
first parameter having characteristics of the second transistor
and a second parameter having characteristics of the organic
light emitting diode. The source driver is electrically coupled
to the at least one pixel unit. The source driver is configured to
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receive a compensation data and accordingly adjust the next
display data. The compensation unit is disposed between the
second capacitor and the source driver and electrically
coupled between the second end of the second capacitor and
the source driver. The compensation unit is configured to
receive the sensing voltage and output the compensation data
according to the received sensing voltage.

[0004] Thepresent disclosure further provides an operation
method of a display apparatus. The display apparatus
includes a display unit, a source driver and a compensation
unit. The display unit includes at least a pixel unit. Each pixel
unit includes a first transistor, a second transistor, a first
capacitor, a second capacitor and an organic light emitting
diode. The first transistor has a first end, a second end and a
control end. The first transistor is configured to have its first
end for receiving a display data, its control end for receiving
a first control signal, and its second end for outputting the
display data. The second transistor has a first end, a second
end and a control end. The second transistor is configured to
have its first end for receiving a power supply voltage and its
control end electrically coupled to the second end of the first
transistor. The first capacitor has a first end and a second end.
The first capacitor is configured to have its first end electri-
cally coupled to the second end of the first transistor and its
second end electrically coupled to the first end of the second
transistor. The second capacitor has a first end and a second
end. The second capacitor is configured to have its first end
electrically coupled to the second end of the second transistor
and its second end for outputting a sensing voltage. The
organic light emitting diode has a first end and a second end.
The organic light emitting diode is configured to have its first
end electrically coupled to the second end of the second
transistor and its second end electrically coupled to a first
low-level voltage. The source driver is electrically coupled to
the at least one pixel unit. The compensation unit is disposed
between the second capacitor and the source driver and elec-
trically coupled between the second end of the second capaci-
tor and the source driver. The operation method includes steps
of: operating the pixel unit in a display mode and turning on
the organic light emitting diode; configuring the compensa-
tion unit to receive the sensing voltage and output a compen-
sation data; and configuring the source driver to receive the
compensation data and adjust the next display data, wherein
the sensing voltage comprises a first parameter having char-
acteristics of the second transistor and a second parameter
having characteristics of the organic light emitting diode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The present disclosure will become more readily
apparent to those ordinarily skilled in the art after reviewing
the following detailed description and accompanying draw-
ings, in which:

[0006] FIG.1isa schematic diagram of a display apparatus
in accordance with the first embodiment of the present dis-
closure;

[0007] FIG. 2A is a schematic circuit diagram of a display
unit in accordance with the first embodiment of the present
disclosure;

[0008] FIG. 2B is a schematic circuit diagram of a display
unit in accordance with the second embodiment of the present
disclosure;

[0009] FIG. 3 is a timing chart of the related signals of the
pixel units of FIGS. 2A and 2B inaccordance with an embodi-
ment of the present disclosure;
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[0010] FIG. 4A is a schematic circuit diagram of a display
unit in accordance with the third embodiment of the present
disclosure;

[0011] FIG. 4B is a circuit schematic diagram of a display
unit in accordance with the fourth embodiment of the present
disclosure;

[0012] FIG. 5 is a timing chart of the signals related to the
pixel units of FIGS. 4A and 4B in accordance with an embodi-
ment of the present disclosure;

[0013] FIG. 6isa schematic diagram of a display apparatus
in accordance with the second embodiment of the present
disclosure;

[0014] FIG. 7 is a schematic circuit diagram of a voltage
sensing unit in accordance with an embodiment of the present
disclosure;

[0015] FIG. 8 is a timing chart of the related signals of the
display apparatus of FIG. 6 in accordance with an embodi-
ment of the present disclosure;

[0016] FIG. 9 is a flowchart of an operation method of a
display apparatus in accordance with the first embodiment of
the present disclosure; and

[0017] FIG. 10 is a flowchart of an operation method of a
display apparatus in accordance with the second embodiment
of the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0018] The present disclosure will now be described more
specifically with reference to the following embodiments. It
is to be noted that the following descriptions of preferred
embodiments of this disclosure are presented herein for pur-
pose of illustration and description only. It is not intended to
be exhaustive or to be limited to the precise form disclosed.

[0019] FIG.11sa schematic diagram of a display apparatus
in accordance with the first embodiment of the present dis-
closure. As shown in FIG. 1, the display apparatus 10 in the
present embodiment includes a display unit 11, a gate driver
12, asource driver 13 and a compensation unit 14. The display
unit 11 includes at least one pixel unit 15, and each pixel unit
15 is electrically coupled to the gate driver 12, the source
driver 13 and the compensation unit 14. The pixel unit 15 is
configured to receive display data Data outputted from the
source driver 13 and display the received display data Data
according to a first control signal S1 outputted from the gate
driver 12 to each pixel unit 15. Additionally, the pixel unit 15
1s further configured to output a sensing voltage Sense to the
compensation unit 14 while displaying the received display
data Data. The compensation unit 14 is configured to output
compensation data to the source driver 13 according to the
received sensing voltage Sense. The source driver 13 is con-
figured to adjust the next display data Data according to the
current compensation data, so as to compensate the aging of
the components in the pixel unit 15 according to the compen-
sation data and prevent the pixel unit 15 from having the
incorrect display issue.

[0020] FIG.2A is aschematic circuit diagram of the display
unit 15 in FIG. 1 in accordance with the first embodiment of
the present disclosure. As shown in FIG. 2A, the pixel unit 15
in the present embodiment includes a transistor T151, a tran-
sistor T152, a capacitor C1, a capacitor C2 and an organic
light emitting diode OLED. The transistor T151 has a first
end, a second end and a control end. The transistor T151 is
configured to have its first end electrically coupled to the
source driver 13 and from which to receive the display data
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Data; and its control end electrically coupled to the gate driver
12 and from which to receive the first control signal S1. The
transistor T152 has a first end, a second end and a control end.
The transistor T152 is configured to have its first end for
receiving a power supply voltage VDD; and its control end
electrically coupled to the second end of the transistor T151.
The capacitor C1 has a first end and a second end. The
capacitor C1 is configured to have its first end electrically
coupled to the second end of the transistor T151; and its
second end electrically coupled to the first end of the transis-
tor T152. The organic light emitting diode OLED has a first
end and a second end. The organic light emitting diode OLED
is configured to have its first end electrically coupled to the
second end of the transistor T152; and its second end electri-
cally coupled to a first low-level voltage GND. The capacitor
C2 has a first end and a second end. The capacitor C2 is
configured to have its first end electrically coupled to the
second end of the transistor T152; and its second end for
outputting the sensing voltage Sense to the compensation unit
14.

[0021] FIG. 2B is a schematic circuit diagram of the display
unit 15 in FIG. 1 in accordance with the second embodiment
ofthe present disclosure. The display unit 15 of FIG. 2B inthe
present embodiment and the display unit 15 of FIG. 2A have
similar technology features, no redundant detail is to be given
herein. A difference lies in that the display unit 15 of FIG. 2B
in the present embodiment further includes a transistor T154,
besides the abovementioned transistor T151, transistor T152,
capacitor C1, capacitor C2 and organic light emitting diode
OLED. The transistor T154 has a first end, a second end and
a control end. The transistor T154 is configured to have its
first end electrically coupled to the second end of the capaci-
tor C2; its control end for receiving the first control signal S1;
and its second end for determining whether or not to output
the sensing voltage Sense to the compensation unit 14 accord-
ing to the received first control signal S1.

[0022] FIG. 3 is a timing chart of the related signals of the
pixel units 15 of FIGS. 2A and 2B in accordance with an
embodiment of the present disclosure. As shown in FIG. 3, the
related signals include the power supply voltage VDD, the
first control signal S1 and the display data Data. The follow-
ing, in conjunction with FIGS. 2A and 3, describes an opera-
tion method of the pixel unit 15. First, the pixel unit 15 is
operated in an initial mode (i.e. the period A in FIG. 3). The
initial mode is for maintaining the first end of the organic light
emitting diode OLED to have a low-level voltage. Specifi-
cally, in the initial mode, the display data Data has a second
low-level voltage V,,; the power supply voltage VDD has a
third low-level voltage V, which is lower than the second
low-level voltage V,,; and the first control signal S1 has a
high-level voltage V. According to the abovementioned sig-
nal configuration, the transistor T151 is ON by the first con-
trol signal S1; and the second low-level voltage V, is trans-
mitted to the second end of the transistor T151 and the first
end of the capacitor C1 has the second low-level voltage V.
Additionally, because the effect of the power supply voltage
VDD, the second end of the capacitor C1 has the third low-
level voltage V; the transistor T152 is ON by the second
low-level voltage V,; and the second end of the transistor
T152 is maintained to have the third low-level voltage V, due
to the effect of the power supply voltage VDD. Moreover,
because the difference between the first low-level voltage
GND and the third low-level voltage V; is smaller than the
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driving voltage V ;x5 of the organic light emitting diode
OLED, the organic light emitting diode OLED is OFF.
[0023] Next, the pixel unit 15 is operated in a compensation
mode (i.e. the period B in FIG. 3). The compensation mode is
for obtaining a first parameter (that is, the V, of the transistor
T152). Specifically, in the compensation mode, the display
data Data has the second low-level voltage V,; the power
supply voltage VDD has the high-level voltage V,; and the
first control signal S1 has the high-level voltage V. Accord-
ing to the abovementioned signal configuration, the transistor
T151 is ON by the first control signal S1; and the second
low-level voltage V, is transmitted to the second end of the
transistor T151 and the first end of the capacitor C1 has the
second low-level voltage V.. Additionally, because the effect
of the power supply voltage VDD, the second end of the
capacitor C1 has the high-level voltage V,,; the transistor
T152 is ON by the second low-level voltage V; the second
end of the transistor T152 is converted from having the third
low-level voltage V; to having the high-level voltage V., and
has increasing voltage until the transistor T152 is OFF; and
the second end of the transistor T152 is maintained to have a
voltage V,-V,,. Moreover, because the difference between
the first low-level voltage GND and the voltage at the second
end of the transistor T152 is smaller than the driving voltage
V orep of the organic light emitting diode OLED, the organic
light emitting diode OLED is OFF.

[0024] Then, the pixel unit 15 is operated in a display mode
(i.e. the period C in FIG. 3). Specifically, in the display mode,
the display data Data has a display voltage V; the power
supply voltage VDD has the high-level voltage V,;; and the
first control signal S1 has the high-level voltage V. Accord-
ing to the abovementioned signal configuration, the transistor
T151 is ON by the first control signal S1; the display voltage
V is transmitted to the second end of the transistor T151 and
the first end of the capacitor C1 has the display voltage V.
Additionally, because the effect of the power supply voltage
VDD, the second end of the capacitor C1 has the high-level
voltage V; and the transistor T152 is ON by the display
voltage V. Moreover, because the second end of the transis-
tor T152 is maintained to have the driving voltage V 5, 1., due
to that both of the power supply voltage VDD and the display
voltage V. are higher than the driving voltage V ,; -, of the
organic light emitting diode OLED, the organic light emitting
diode OLED is ON. Because the voltage at the first end of the
capacitor C2 increases from V,-V,, in the compensation
mode to the driving voltage V ; zp,, correspondingly the volt-
age at the second end of the capacitor C2 increasestoV oy zpp—
(V,-V,,) due to the capacitor coupling feature and conse-
quentially the second end of the capacitor C2 can output the
first parameter (the V, of the transistor T152) and the second
parameter (that is, the driving voltage V ,; -, of the organic
light emitting diode OLED). Thus, the compensation unit 14
can output the compensation data, used for compensating the
transistor T152 and the organic light emitting diode OLED, to
the source driver 13 according to the voltage V o, 1ri—(Vo-
V,;,) including the first and the second parameters. Accord-
ingly, the source driver 13 can adjust the next display data
Data so as to compensate the aging of the transistor T152 and
the organic light emitting diode OLED in time and prevent the
pixel unit 15 from having the incorrect display issue.

[0025] In another embodiment, the pixel unit 15 may fur-
ther include a transistor T153. Please refer to FIG. 4A, which
is a schematic circuit diagram of the display unit 15 in accor-
dance with the third embodiment of the present disclosure.
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The display unit 15 of FIG. 4A in the present embodiment and
the display unit 15 of FIG. 2A have similar technology fea-
tures, no redundant detail is to be given herein. A difference
lies in that the display unit 15 of FIG. 4A in the present
embodiment further includes atransistor T153. The transistor
T153 has a first end, a second end and a control end. The
transistor T153 is configured to have its first end for receiving
the third low-level voltage V,; its control end for receiving a
second control signal S2; and its second end electrically
coupled to the second end of the transistor T152 and the first
end of the organic light emitting diode OLED. According to
the abovementioned circuit configuration, the transistor T153
can maintain both of the second end of the transistor T152 and
the first end of the organic light emitting diode OLED to have
the third low-level voltage V, in the initial mode.

[0026] FIG. 4B is a circuit schematic diagram of the display
unit 15 in accordance with the fourth embodiment of the
present disclosure. The display unit 15 of FIG. 4B in the
present embodiment and the display unit 15 of FIG. 4A have
similar technology features, no redundant detail is to be given
herein. A difference lies in that the display unit 15 of FIG. 4B
in the present embodiment further includes a transistor T155.
The transistor T155 has a first end, a second end and a control
end. The transistor T155 is configured to have its first end
electrically coupled to the second end of the capacitor C2; its
control end for receiving the first control signal S1; and its
second end for determining whether or not to output the
sensing voltage Sense to the compensation unit 14 according
to the first control signal S1.

[0027] FIG. 5is a timing chart of the signals related to the
pixel units 15 of FIGS. 4A and 4B in accordance with an
embodiment of the present disclosure. As shown inF1G. 5, the
related signals include the power supply voltage VDD, the
first control signal S1, the display data Data and the second
control signal S2. As shown in FIG. 5, the power supply
voltage VDD is always maintained to the high-level voltage
V. Specifically, in the initial mode (i.e. the period A in FIG.
3), the second control signal S2 has the high-level voltage V.
According to the abovementioned signal configuration,
because the transistor T153, the second end of the transistor
T152 and the first end of the organic light emitting diode
OLED are maintained to have the third low-level voltage V,
in the initial mode. In the compensation and display modes,
the transistor T153 is OFF due to the second control signal S2
has third low-level voltage V;; thus, the operations of the
pixel units 15 of FIGS. 4A and 4B are same as the operations
of the pixel units 15 of FIGS. 2A and 2B, and no redundant
detail is to be given herein.

[0028] FIG. 6 is a schematic diagram of a display apparatus
in accordance with the second embodiment of the present
disclosure. As shown in FIG. 1, the display apparatus 10 in the
present embodiment includes the display unit 11, the gate
driver 12, the source driver 13, the compensation unit 14 and
a voltage sensing unit 16. The voltage sensing unit 16, elec-
trically coupled between the pixel unit 15 and the compensa-
tion unit 14, is configured to receive the sensing voltage Sense
outputted from the pixel unit 15 and accordingly output an
output voltage V_,, to the compensation unit 14. The com-
pensation unit 14 is configured to output compensation data
to the source driver 13 according to the received sensing
voltage Sense. The source driver 13 is configured to adjust the
next display data Data according to the current compensation
data, so as to compensate the aging of the components in the
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pixel unit 15 according to the compensation data and prevent
the pixel unit 15 from having the incorrect display issue.

[0029] FIG. 7 is a schematic circuit diagram of the voltage
sensing unit 16 in accordance with an embodiment of the
present disclosure. As shown in FIG. 7. the voltage sensing
unit 16 in the present embodiment includes a transistor T161,
atransistor T162, a transistor T163, a capacitor C3, a capaci-
tor C4 and an operational amplifier 161. The transistor T161
has a first end, a second end and a control end. The transistor
T161 is configured to have its first end electrically coupled to
the second end of the capacitor C2; and its control end for
receiving a third control signal S3. The capacitor C3 has a first
end and a second end. The capacitor C3 is configured to have
its first end electrically coupled to the second end of the
transistor T161: and its second end electrically coupled to a
common-mode voltage V .,,. The transistor T162 has a first
end, a second end and a control end. The transistor T162 is
configured to have its first end electrically coupled to the first
end of the capacitor C3; and its control end for receiving a
fourth control signal S4. The operational amplifier 161 has a
negative input end, a positive input end and an output end. The
operational amplifier 161 is configured to have its negative
input end electrically coupled to the second end of the tran-
sistor T162; its positive input end electrically coupled to the
common-mode voltageV ., and its output end for outputting
the output voltage V_ .. The capacitor C4 has a first end and a
second end. The capacitor C4 is configured to have its first
end electrically coupled to the negative input end of the opera-
tional amplifier 161; and its second end electrically coupled
to the output end of the operational amplifier 161. The tran-
sistor T163 has a first end, a second end and a control end. The
transistor T163 is configured to have its first end electrically
coupled to the negative input end of the operational amplifier
161; its second end electrically coupled to the output end of
the operational amplifier 161; and its control end for receiving
a fifth control signal S5.

[0030] FIG. 8 is a timing chart of the related signals of the
display apparatus 10 of FIG. 6 in accordance with an embodi-
ment of the present disclosure. As shown in FIG. 8, the related
signals include the power supply voltage VDD, the first con-
trol signal S1, the third control signal S3, the fourth control
signal 84, the fifth control signal S5 and the display data Data.
The following, in conjunction with FIGS. 2A, 7 and 8,
describes an operation method of the display apparatus 10,
but the present disclosure is not limited thereto.

[0031] First, the pixel unit 15 is operated the initial mode
(i.e. the period A in FIG. 8). Specifically, in the initial mode,
the display data Data has the second low-level voltage V,,; the
power supply voltage VDD has the third low-level voltage V,
which is lower than the second low-level voltage V,,; and the
first control signal S1, the third control signal S3, the fourth
control signal S4 and the fifth control signal S5 have the
high-level voltage V. According to the abovementioned sig-
nal configuration, the transistor T151 is ON by the first con-
trol signal S1; and the second low-level voltage V,, is trans-
mitted to the second end of the transistor T151 and the first
end of the capacitor C1 has the second low-level voltage V.
Additionally, because the effect of the power supply voltage
VDD, the second end of the capacitor C1 has the third low-
level voltage V;; the transistor T152 is ON by the second
low-level voltage V,; and the second end of the transistor
T152 is maintained to have the third low-level voltage V; due
to the effect of the power supply voltage VDD. Moreover,
because the difference between the first low-level voltage
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GND and the third low-level voltage V, is smaller than the
driving voltage V;zp of the organic light emitting diode
OLED, the organic light emitting diode OLED is OFF. Fur-
thermore, because the transistor T161, the transistor T162 and
the transistor T163 of the voltage sensing unit 16 are ON by
the third control signal S3, the fourth control signal S4 and the
fifth control signal S5 having the high-level voltage V,
respectively, the first end of the capacitor C3, the negative
input end and the output end of the operational amplifier 161
have the common-mode voltage V .,

[0032] Next, the pixel unit 15 is operated in the compensa-
tion mode (i.e. the period B in FIG. 8). Specifically, in the
compensation mode, the display data Data has the second
low-level voltage V; the power supply voltage VDD has the
high-level voltage V ; and the first control signal S1, the third
control signal 83, the fourth control signal S4 and the fifth
control signal S5 have the high-level voltage V. According
to the abovementioned signal configuration, the transistor
T151 is ON by the first control signal S1; and the second
low-level voltage V, is transmitted to the second end of the
transistor T151 and the first end of the capacitor C1 has the
second low-level voltage V,,. Additionally, because the effect
of the power supply voltage VDD, the second end of the
capacitor C1 has the high-level voltage V; the transistor
T152 is ON by the second low-level voltage V,; the second
end of the transistor T152 is converted from having the third
low-level voltage V; to having the high-level voltage V,, and
has increasing voltage until the transistor T152 is OFF; and
the second end of the transistor T152 is maintained to have a
voltage V-V,,. Moreover, because the difference between
the first low-level voltage GND and the voltage at the second
end of the transistor T152 is smaller than the driving voltage
V orep 0of the organic light emitting diode OLED, the organic
light emitting diode OLED is OFF. Furthermore, because the
transistor T161, the transistor T162 and the transistor T163 of
the voltage sensing unit 16 are ON by the third control signal
S3, the fourth control signal S4 and the fifth control signal S5
having the high-level voltage V , respectively, the first end of
the capacitor C3, the negative input end and the output end of
the operational amplifier 161 have the common-mode voltage
Veur

[0033] Then, the pixel unit 15 is operated in the display
mode (i.e. the period C in FIG. 8). Specifically, in the display
mode, the display data Data has the display voltage V; the
power supply voltage VDD has the high-level voltage V,,; the
first control signal S1 and the third control signal S3 have the
high-level voltageV,;; and the fourth control signal 34 and the
fifth control signal S5 have the third low-level voltage V.
According to the abovementioned signal configuration, the
transistor T151 is ON by the first control signal S1; the dis-
play voltage V , is transmitted to the second end of the tran-
sistor T151 and the first end of the capacitor C1 has the
display voltage V. Additionally, because the effect of the
power supply voltage VDD, the second end of the capacitor
C1 has the high-level voltage V; and the transistor T152 is
ON by the display voltage V. Moreover, because the second
end of the transistor T152 is maintained to have the driving
voltage V ; -, due to that both of the power supply voltage
VDD and the display voltage V. are higher than the driving
voltage V ; zp, of the organic light emitting diode OLED, the
organic light emitting diode OLED is ON. Because the volt-
age at the first end of the capacitor C2 increases from V-V,
in the compensation mode to the driving voltage V o, zp»
correspondingly the second end of the capacitor C2 has a
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voltage change Vo, zp=(Vo=V,,) due to the capacitor cou-
pling feature and consequentially the second end of the
capacitor C2 can output the first parameter and the second
parameter. Moreover, because the fourth control signal S4
and the fifth control signal S5 have the third low-level voltage
V,, the transistor T162 and the transistor T163 are OFF and
therefore the capacitor C3 and the capacitor C2 form a loop;
wherein the capacitor C3 has a voltage (Vo zp=Vo+V )%
(C2/(C2+C3)).

[0034] Then, the pixel unit 15 is operated in a read mode
(i.e.the period D in FIG. 8). Specifically, in the read mode, the
power supply voltage VDD has the high-level voltage V,; the
first control signal S1, the third control signal S3 and the fifth
control signal S5 have the third low-level voltage V, ; and the
fourth control signal S4 has the high-level voltage V.
According to the abovementioned signal configuration, the
transistor T151, the transistor T161 and the transistor T163
are OFF and the transistor T162 is ON by the fourth control
signal S4 having the high-level voltage V, and therefore the
capacitor C3 and the capacitor C4 form a loop. Because the
voltage difference between the two ends of the capacitor C3 is
zero, the charge in the capacitor C3 is transferred to the
capacitor C4 therefore the output voltageV s (V or zp— Vo +
V,.)x(C2/(C2+C3))x(-C3/C4), wherein it is understood that
the various voltages —(V 5y .= Vo+V,,) can be obtained by
adjusting the capacitances of the capacitors C2, C3 and C4.
After the read mode, the compensation unit 14 can output
compensation data, used to compensate the transistor T152
and the organic light emitting diode OLED, to the source
driver 13 according to the output voltage V ,,, including the
first parameter and the second parameter. The source driver
13 then adjusts the next display data Data according to the
output voltage V.. In other words, the source driver 13 can
compensate the aging of the transistor T152 and the organic
light emitting diode OLED according to the output voltage
V. including the first parameter and the second parameter
and prevent the pixel unit 15 from having the incorrect display
issue.

[0035] According to the abovementioned embodiments, an
operation method of a display apparatus can be developed by
those ordinarily skilled in the art. Please refer to FIG. 9, which
is a flowchart of an operation method of a display apparatus in
accordance with the first embodiment of the present disclo-
sure. The following, in conjunction with the FIG. 9, FIGS. 2
and 3 or FIGS. 4 and 5, describes an operation method of a
display apparatus. As shown in FIG. 9, the operation method
of a display apparatus in the present embodiment includes
steps of: operating the pixel unit 15 in the initial period (step
S91) to maintain the voltage at the first end of the organic light
emitting diode OLED to the third low-level voltage V; next,
operating the pixel unit 15 in the compensation mode (step
S92) to make the first end of the organic light emitting diode
OLED have a specified voltage having the first parameter;
then, operating the pixel unit 15 in the display mode (step
S93), wherein the organic light emitting diode OLED is ON
and the capacitor C2 outputs the sensing voltage having a
value V o7 zp-(Vo—=V,,,); then, configuring the compensation
unit 14 to receive the sensing voltage and output the compen-
sation data (step S94); then, configuring the source driver 13
to receive the compensation data and adjust the next display
data by using the compensation data (step S95), so as to
compensate the aging of the transistor T152 and the organic
light emitting diode OLED.
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[0036] Please refer to FIG. 10, which is a flowchart of an
operation method of a display apparatus in accordance with
the second embodiment of the present disclosure. The follow-
ing, in conjunction with the FIG. 3, FIG. 3, FIG. 7 and FIG.
10, describes an operation method of a display apparatus. As
shown in FIG. 10, the operation method of a display apparatus
in the present embodiment includes steps of: operating the
pixel unit 15 in the initial period (step S101) to maintain the
voltage at the first end of the organic light emitting diode
OLED to the third low-level voltage V; next, operating the
pixel unit 15 in the compensation mode (step S102) to make
the first end of the organic light emitting diode OLED have a
specified voltage having the first parameter; then, operating
the pixel unit 15 in the display mode (step S103), wherein the
organic light emitting diode OLED is ON and the capacitor
C3 has a voltage (V5 zp—Vo+V,,)x(C2/(C2+C3)) divided
from the sensing voltage; then, operating the pixel unit 15 in
the read mode (step S104), wherein the capacitor C3 and the
capacitor C4 form a loop, the charge in the capacitor C3 is
transferred to the capacitor C4 due to the voltage difference
between the two ends of the capacitor C3 is zero, therefore the
output voltage V. 18 (Vo zp=Vo+V,, )X(C2/(C2+C3))x(-
C3/C4); then, configuring the compensation unit 14 to receive
the output voltage V_,, and output the compensation data
(step S105); then, configuring the source driver 13 to receive
the compensation data and adjust the next display data by
using the compensation data (step S106), so as to compensate
the aging of the transistor T152 and the organic light emitting
diode OLED.

[0037] Insummary, through output a specified voltage hav-
ing the first and the second parameters when the pixel unit 15
is operated in the display mode and compensating the tran-
sistor T152 and the organic light emitting diode OLED
according to the specified voltage having the first and the
second parameters, the display apparatus 10 of the present
disclosure can compensate the aging of the components by
performing one sense operation only. In addition, the pixel
unit can perform the sense operation while being operated in
the display mode without affecting the display effect, the
convenience of the sensing operation increases.

[0038] While the disclosure has been described in terms of
what is presently considered to be the most practical and
preferred embodiments, it is to be understood that the disclo-
sure needs not be limited to the disclosed embodiment. Onthe
contrary, it is intended to cover various modifications and
similar arrangements included within the spirit and scope of
the appended claims which are to be accorded with the broad-
est interpretation so as to encompass all such modifications
and similar structures.

What is claimed is:

1. A display apparatus, comprising:

a display unit, comprising at least a pixel unit, each pixel
unit comprising;

a first transistor, having a first end, a second end and a
control end, the first transistor being configured to
have its first end for receiving a display data and its
control end for receiving a first control signal,
wherein the first transistor determines whether or not
to output the display data to its second end according
to the first control signal,

a second transistor, having a first end, a second end and
a control end, the second transistor being configured
to have its first end for receiving a power supply
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voltage and its control end electrically coupled to the
second end of the first transistor;

a first capacitor, having a first end and a second end, the
first capacitor being configured to have its first end
electrically coupled to the second end of the first
transistor and its second end electrically coupled to
the first end of the second transistor;

a second capacitor, having a first end and a second end,
the second capacitor being configured to have its first
end electrically coupled to the second end of the sec-
ond transistor and its second end for outputting a
sensing voltage; and

an organic light emitting diode, having a first end and a
second end, the organic light emitting diode being
configured to have its first end electrically coupled to
the second end of the second transistor and its second
end electrically coupled to a first low-level voltage,

wherein when the pixel unit is operated in a display
mode, the organic light emitting diode is ON, and the
sensing voltage comprises a first parameter having
characteristics of the second transistor and a second
parameter having characteristics of the organic light
emitting diode;

asource driver, electrically coupled to the at least one pixel
unit and configured to receive a compensation data and
accordingly adjust the next display data; and

a compensation unit, disposed between the second capaci-
tor and the source driver and electrically coupled
between the second end of the second capacitor and the
source driver, wherein the compensation unit receives
the sensing voltage and outputs the compensation data
according to the received sensing voltage.

2. The display apparatus according to claim 1, wherein
when the pixel unit is operated in an initial mode, the display
data has a second low-level voltage, the power supply voltage
has a third low-level voltage which is lower than the second
low-level voltage, the first and the second transistors are ON,
and the organic light emitting diode is OFF; wherein when the
pixel unit is operated in a compensation mode, the display
data has the second low-level voltage, the power supply volt-
age has a high-level voltage which is higher than the second
low-level voltage, the first and the second transistors are ON,
and the organic light emitting diode is OFF.

3. The display apparatus according to claim 1, wherein the
pixel unit further comprises:

a third transistor, having a first end, a second end and a
control end, the third transistor being configured to have
its first end for receiving the third low-level voltage, its
control end for receiving a second control signal, and its
second end electrically coupled to the first end of the
organic light emitting diode, wherein the third transistor
determines whether or not to pull down a voltage at the
first end of the organic light emitting diode to the third
low-level voltage according to the second control signal.

4. The display apparatus according to claim 3, wherein
when the pixel unit is operated in an initial mode, the display
data has the second low-level voltage, the power supply volt-
age has the high-level voltage, the second low-level voltage is
higher than the third low-level voltage, the first, the second
and the third transistors are ON, and the organic light emitting
diode is OFF.

5. The display apparatus according to claim 1, wherein the
pixel unit is further electrically coupled to a voltage sensing
unit, the voltage sensing unit is configured to read an output
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voltage and transmit the output voltage to the compensation
unit, the voltage sensing unit comprises:

a third transistor, having a first end, a second end and a
control end, the third transistor being configured to have
its first end electrically coupled to the second end of the
second capacitor and its control end for receiving a third
control signal;

a third capacitor, having a first end and a second end, the
third capacitor being configured to have its first end
electrically coupled to the second end of the third tran-
sistor and its second end electrically coupled to a com-
mon-mode voltage;

a fourth transistor, having a first end, a second end and a
control end, the fourth transistor being configured to
have its first end electrically coupled to the first end of
the third capacitor and its control end for receiving a
fourth control signal;

an operational amplifier, having a negative input end, a
positive input end and an output end, the operational
amplifier being configured to have its negative input end
electrically coupled to the second end of the fourth tran-
sistor and its positive input end electrically coupled to
the common-mode voltage;

a fifth transistor, having a first end, a second end and a
control end, the fifth transistor being configured to have
its first end electrically coupled to the negative input end
of the operational amplifier, its second end electrically
coupled to the output end of the operational amplifier,
and its control end for receiving a fifth control signal;
and

a fourth capacitor, having a first end and a second end, the
fourth capacitor being configured to have its first end
electrically coupled to the negative input end of the
operational amplifier and its second end electrically
coupled to the output end of the operational amplifier.

6. The display apparatus according to claim 5, wherein

when the pixel unit is operated in the initial mode or the
compensation mode, the third, the fourth and the fifth tran-
sistors are ON, and the third and the fourth capacitors have the
first low-level voltage; wherein when the pixel unit is oper-
ated in the display mode, the third transistor is ON, the fourth
and the fifth transistors are OFF, the third capacitor stores a
dividing sensing voltage divided from the sensing voltage;
wherein when the pixel unit is operated in a read mode, the
first, the third and the fifth transistors are OFF, the fourth
capacitor stores charges of the diving sensing voltage of the
third capacitor to obtain the output voltage, wherein the out-
put voltage comprises the first parameter having the charac-
teristics of the second transistor and the second parameter
having the characteristics of the organic light emitting diode.
7. An operation method of a display apparatus, the display
apparatus comprising a display unit, a source driver and a
compensation unit, the display unit comprising at least a pixel
unit, each pixel unit comprising a first transistor, a second
transistor, a first capacitor, a second capacitor and an organic
light emitting diode, the first transistor having a first end, a
second end and a control end, the first transistor being con-
figured to have its first end for receiving a display data, its
control end for receiving a first control signal, and its second
end for outputting the display data, the second transistor
having a first end, a second end and a control end, the second
transistor being configured to have its first end for receiving a
power supply voltage and its control end electrically coupled
to the second end of the first transistor, the first capacitor
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having a first end and a second end, the first capacitor being
configured to have its first end electrically coupled to the
second end of the first transistor and its second end electri-
cally coupled to the first end of the second transistor, the
second capacitor having a first end and a second end, the
second capacitor being configured to have its first end elec-
trically coupled to the second end of the second transistor and
its second end for outputting a sensing voltage, the organic
light emitting diode having a first end and a second end, the
organic light emitting diode being configured to have its first
end electrically coupled to the second end of the second
transistor and its second end electrically coupled to a first
low-level voltage, the source driver being electrically coupled
to the at least one pixel unit, the compensation unit being
disposed between the second capacitor and the source driver
and electrically coupled between the second end of the sec-
ond capacitor and the source driver, the operation method
comptrising:

operating the pixel unit in a display mode and turning on
the organic light emitting diode;

configuring the compensation unit to receive the sensing
voltage and output a compensation data; and

configuring the source driver to receive the compensation
data and adjust the next display data,

wherein the sensing voltage comprises a first parameter
having characteristics of the second transistor and a
second parameter having characteristics of the organic
light emitting diode.

8. The operation method according to claim 7, further

comprising:

operating the pixel unit in an initial mode; and

operating the pixel unit in a compensation mode.

9. The operation method according to claim 8, wherein
when the pixel unit is operated in the initial mode, the display
data has a second low-level voltage, the power supply voltage
has a third low-level voltage which is lower than the second
low-level voltage, the first and the second transistors are ON,
and the organic light emitting diode is OFF; wherein when the
pixel unit is operated in the compensation mode, the display
data has the second low-level voltage, the power supply volt-
age has a high-level voltage which is higher than the second
low-level voltage, the first and the second transistors are ON,
and the organic light emitting diode is OFF.

10. The operation method according to claim 8, wherein
the pixel unit further comprises:

a third transistor, having a first end, a second end and a
control end, the third transistor being configured to have
its first end for receiving the third low-level voltage, its
control end for receiving a second control signal, and its
second end electrically coupled to the first end of the
organic light emitting diode, wherein the third transistor
determines whether or not to pull down a voltage at the
first end of the organic light emitting diode to the third
low-level voltage according to the second control signal.

11. The operation method according to claim 10, wherein
when the pixel unit is operated in the initial mode, the display
data has the second low-level voltage, the power supply volt-
age has the high-level voltage, the second low-level voltage is
higher than the third low-level voltage, the first, the second
and the third transistors are ON, and the organic light emitting
diode is OFF.

12. The operation method according to claim 8, wherein
the display apparatus further comprises a voltage sensing unit
disposed between the second capacitor and the compensation
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unit and electrically coupled between the second end of the
second capacitor and the compensation unit, the voltage sens-
ing unit comprises a third transistor, a third capacitor, a fourth
transistor, an operational amplifier, a fifth transistor and a
fourth capacitor, the third transistor has a first end, a second
end and a control end, the third transistoris configured to have
its first end electrically coupled to the second end of the
second capacitor and its control end for receiving a second
control signal, the third capacitor has a first end and a second
end, the third capacitor is configured to have its first end
electrically coupled to the second end of the third transistor
and its second end electrically coupled to a common-mode
voltage, the fourth transistor has a first end, a second end and
a control end, the fourth transistor is configured to have its
first end electrically coupled to the first end of the third
capacitor and its control end for receiving a third control
signal, the operational amplifier has a negative input end, a
positive input end and an output end, the operational amplifier
is configured to have its negative input end electrically
coupled to the second end of the fourth transistor and its
positive input end electrically coupled to the common-mode
voltage, the fifth transistor has a first end, a second end and a
control end, the fifth transistor is configured to have its first
end electrically coupled to the negative input end of the opera-
tional amplifier, its second end electrically coupled to the
output end of the operational amplifier, and its control end for
receiving a fourth control signal, and the fourth capacitor has
a first end and a second end, the fourth capacitor is configured
to have its first end electrically coupled to the negative input
end of the operational amplifier and its second end electri-
cally coupled to the output end of the operational amplifier,
the operation method further comprises:

operating the pixel unit in a read mode;

configuring the voltage sensing unit to receive a dividing
sensing voltage and outputting an output voltage;

configuring the compensation unit to receive the output
voltage and output a compensation data; and

configuring the source driver to receive the compensation
data and adjust the next display data,

wherein the output voltage comprises a first parameter
having characteristics of the second transistor and a
second parameter having characteristics of the organic
light emitting diode.

13. The operation method according to claim 12, wherein
when the pixel unit is operated in the initial mode or the
compensation mode, the third, the fourth and the fifth tran-
sistors are ON, and the third and the fourth capacitors have the
first low-level voltage; wherein when the pixel unit is oper-
ated in the display mode, the third transistor is ON, the fourth
and the fifth transistors are OFF, the third capacitor stores the
dividing sensing voltage divided from the sensing voltage;
wherein when the pixel unit is operated in the read mode, the
first, the third and the fifth transistors are OFF, the fourth
capacitor stores charges of the diving sensing voltage of the
third capacitor to obtain the output voltage, wherein the out-
put voltage comprises the first parameter having the charac-
teristics of the second transistor and the second parameter
having the characteristics of the organic light emitting diode.

14. A pixel unit, comprising:

a first transistor, having a first end, a second end and a
control end, the first transistor being configured to have
its first end for receiving a display data and its control
end for receiving a first control signal, wherein the first
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transistor determines whether or not to output the dis-
play data to its second end according to the first control
signal,

a second transistor, having a first end, a second end and a
control end, the second transistor being configured to
have its first end for receiving a power supply voltage
and its control end electrically coupled to the second end
of the first transistor;

afirstcapacitor, havinga first end and a second end, the first
capacitor being configured to have its first end electri-
cally coupled to the second end of the first transistor and
its second end electrically coupled to the first end of the
second transistor;

a second capacitor, having a first end and a second end, the
second capacitor being configured to have its first end
electrically coupled to the second end of the second
transistor and its second end for outputting a sensing
voltage; and

an organic light emitting diode, having a first end and a
second end, the organic light emitting diode being con-
figured to have its first end electrically coupled to the
second end of the second transistor and its second end
electrically coupled to a first low-level voltage.

15. A pixel unit, comprising:

a first transistor, having a first end, a second end and a
control end, the first transistor being configured to have
its first end for receiving a display data and its control
end for receiving a first control signal, wherein the first
transistor determines whether or not to output the dis-
play data to its second end according to the first control
signal;

a second transistor, having a first end, a second end and a
control end, the second transistor being configured to
have its first end for receiving a power supply voltage
and its control end electrically coupled to the second end
of the first transistor;

afirst capacitor, havinga first end and a second end, the first
capacitor being configured to have its first end electri-
cally coupled to the second end of the first transistor and
its second end electrically coupled to the first end of the
second transistor;

a second capacitor, having a firstend and a second end, the
second capacitor being configured to have its first end
electrically coupled to the second end of the second
transistor;

an organic light emitting diode, having a first end and a
second end, the organic light emitting diode being con-
figured to have its first end electrically coupled to the
second end of the second transistor and its second end
electrically coupled to a first low-level voltage; and

a third transistor, having a first end, a second end and a
control end, the third transistor being configured to have
its first end electrically coupled to the second end of the
second capacitor, its control end for receiving the first
control signal, and its second end for outputting a sens-
ing voltage according to the first control signal.

16. A pixel unit, comprising:

a first transistor, having a first end, a second end and a
control end, the first transistor being configured to have
its first end for receiving a display data and its control
end for receiving a first control signal, wherein the first
transistor determines whether or not to output the dis-
play data to its second end according to the first control
signal,
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a second transistor, having a first end, a second end and a
control end, the second transistor being configured to
have its first end for receiving a power supply voltage
and its control end electrically coupled to the second end
of the first transistor;

a first capacitor, having a first end and a second end, the first
capacitor being configured to have its first end electri-
cally coupled to the second end of the first transistor and
its second end electrically coupled to the first end of the
second transistor;

a second capacitor, having a first end and a second end, the
second capacitor being configured to have its first end
electrically coupled to the second end of the second
transistor and its second end for outputting a sensing
voltage;

an organic light emitting diode, having a first end and a
second end, the organic light emitting diode being con-
figured to have its first end electrically coupled to the
second end of the second transistor and its second end
electrically coupled to a first low-level voltage; and

a third transistor, having a first end, a second end and a
control end, the third transistor being configured to have
its first end for receiving a second low-level voltage, its
control end for receiving a second control signal, and its
second end electrically coupled to the first end of the
organic light emitting diode.

17. A pixel unit, comprising:

a first transistor, having a first end, a second end and a
control end, the first transistor being configured to have
its first end for receiving a display data and its control
end for receiving a first control signal, wherein the first
transistor determines whether or not to output the dis-
play data to its second end according to the first control
signal;

a second transistor, having a first end, a second end and a
control end, the second transistor being configured to
have its first end for receiving a power supply voltage
and its control end electrically coupled to the second end
of the first transistor;

a first capacitor, having a first end and a second end, the first
capacitor being configured to have its first end electri-
cally coupled to the second end of the first transistor and
its second end electrically coupled to the first end of the
second transistor;

a second capacitor, having a firstend and a second end, the
second capacitor being configured to have its first end
electrically coupled to the second end of the second
transistor;

an organic light emitting diode, having a first end and a
second end, the organic light emitting diode being con-
figured to have its first end electrically coupled to the
second end of the second transistor and its second end
electrically coupled to a first low-level voltage;

a third transistor, having a first end, a second end and a
control end, the third transistor being configured to have
its first end for receiving a second low-level voltage, its
control end for receiving a second control signal, and its
second end electrically coupled to the first end of the
organic light emitting diode; and

a fourth transistor, having a first end, a second end and a
control end, the fourth transistor being configured to
have ts first end electrically coupled to the second end of
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the second capacitor, its control end for receiving the
first control signal, and its second end for outputting a
sensing voltage according to the first control signal.
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