US 20140022150A1

12) Patent Application Publication (o) Pub. No.: US 2014/0022150 A1

a9y United States

GUO et al. (43) Pub. Date: Jan. 23, 2014

(54) ORGANIC LIGHT-EMITTING DIODE (32) US.CL
DISPLAY DEVICE AND PIXEL CIRCUIT CPC oo GO9G 3/3233 (2013.01)
THEREOF L0) L 345/76

(71) Applicant: InnoLux Corporation, Miao-Li County
(TW)

(72) Inventors: Gong-Chen GUO, Miao-Li County
(TW); Ming-Chun TSENG, Miao-Li

County (TW)
(21) Appl. No.: 13/942,243
(22) Filed: Jul. 15, 2013
(30) Foreign Application Priority Data
Jul. 18,2012 (TW) e 101125740

Publication Classification

(51) Int.CL

(7) ABSTRACT

An OLED (Organic Light-Emitting Diode) display device
and a pixel circuit thereof are disclosed. In a pixel circuit, a
driving transistor driving an OLED is controlled for a reset
operation and a compensation of the pixel circuit, by which a
threshold voltage of the driving transistor is memorized on a
control terminal of the driving transistor. In the compensation
operation, a connection node between the driving transistor
and the OLED is specially controlled. A switch circuit is
provided in the pixel circuit. Based on a control signal, the
switch circuit couples the connection node to a control volt-
age level. An enable interval of the control signal covers an
enable interval of the reset operation and an enable interval of
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ORGANIC LIGHT-EMITTING DIODE
DISPLAY DEVICE AND PIXEL CIRCUIT
THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This Application claims priority of Taiwan Patent
Application No. 101125740, filed on Jul. 18, 2012, the
entirety of which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an OLED (organic
light-emitting diode) display device and OLED pixel circuit
thereof.

[0004] 2. Description of the Related Art

[0005] To drive an OLED, a driving transistor is generally
coupled to the OLED to provide the OLED with a driving
current. However, the driving transistor may deteriorate with
time and a threshold voltage thereof may change with time,
which when occurring, the driving current may sporadically
deviate and result in incorrect operations of the OLED.

BRIEF SUMMARY OF THE INVENTION

[0006] An OLED (organic light-emitting diode) display
device and OLED pixel circuit therein are disclosed.

[0007] An OLED pixel circuit in accordance with an exem-
plary embodiment of the invention comprises an OLED, a
driving transistor, first to third switch transistors, a capacitor
and a switch circuit. The first switch transistor, the driving
transistor and the OLED are coupled in series between a first
operating voltage terminal and a second operating voltage
terminal. The first switch transistor is controlled according to
a first signal. The driving transistor has a first terminal
coupled to first switch transistor, a second terminal coupled to
the OLED, and further has a control terminal. The second
switch transistor is coupled between the first terminal and the
control terminal of the driving transistor, and is controlled
according to a second signal. The third switch transistor,
controlled according to a signal at a scan line, is operative to
convey a signal from a data line to a circuit node. The capaci-
tor is coupled between the circuit node and the control termi-
nal of the driving transistor. The switch circuit is controlled
according to a third signal to couple the second terminal of the
driving transistor to a control voltage level.

[0008] In an exemplary embodiment, the first signal is
enabled in two stages, providing a first stage enable interval
and a second stage enable interval. The first stage enable
interval of the first signal is prior to an enable interval of the
second signal. The second stage enable interval of the first
signal is later than a pixel data write interval. An enable
interval of the third signal covers the first stage enable interval
of the first signal and the enable interval of the second signal.
Inthe enable interval of the second signal, the control voltage
level is at a specific voltage level for pulling down a voltage
level of the second terminal of the driving transistor.

[0009] An OLED display device in accordance with an
exemplary embodiment of the invention comprises a pixel
array, a driver module and a microcontroller. The pixel array
is implemented by the aforementioned pixel circuit. The
driver module drives the pixel array to display images. The
microcontroller controls the driver module to drive the pixel
array.
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[0010] A detailed description is given in the following
embodiments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention can be more fully understood
by reading the subsequent detailed description and examples
with references made to the accompanying drawings,
wherein:

[0012] FIG. 1 depicts an OLED pixel circuit in accordance
with an exemplary embodiment of the invention;

[0013] FIG. 2A depicts a switch circuit SW in accordance
with an exemplary embodiment of the invention;

[0014] FIG. 2B shows waveforms of signals driving the
pixel circuit of FIG. 1to display a frame of image, wherein the
switch circuit SW is implemented by that shown in FIG. 2A
and a reset operation, a compensation operation, a pixel data
write operation and a light-emitting operation are performed
on the pixel circuit;

[0015] FIGS.3A, 3B, 3C and 3D depict the different states
of the driving transistor T_dri with respect to a reset opera-
tion, a compensation operation, a pixel data write operation
and a light-emitting operation;

[0016] FIG. 4A depicts a switch circuit SW in accordance
with another exemplary embodiment of the invention;
[0017] FIG. 4B shows waveforms of signals driving the
pixel circuit of FIG. 1to display a frame of image, wherein the
switch circuit SW is implemented by that shown in FIG. 4A
and a reset operation, a compensation operation, a pixel data
write operation and a light-emitting operation are performed
on the pixel circuit;

[0018] FIGS. 5A and 5B depict switch circuits SW in
accordance with other exemplary embodiments of the inven-
tion; and

[0019] FIG. 6 depicts an OLED display device 600 in
accordance with an exemplary embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0020] The following description shows several exemplary
embodiments carrying out the invention. This description is
made for the purpose of illustrating the general principles of
the invention and should not be taken in a limiting sense. The
scope of the invention is best determined by reference to the
appended claims.

[0021] FIG. 1 illustrates an OLED (organic light-emitting
diode) pixel circuit of in accordance with an exemplary
embodiment of the invention, which comprises an OLED
(also labeled as OLED), a driving transistor T_dri, switch
transistors TD, TDG and T_SW, capacitors C1 and C2 and a
switch circuit SW. The capacitor C2 is optional, dependent on
user requirements. Further, a coupling capacitor (e.g., Cc or
Cc'y may be added to the pixel circuit as requested by the user.
A parasitic capacitor of the OLED is labeled as C_OLED.
[0022] As shown, the switch transistor TD and the driving
transistor T_dri and the OLED are connected in series
between a high power source ELVDD (or named a first oper-
ating voltage terminal) and a low power source ELVSS (or
named a second operating voltage terminal). The switch tran-
sistor TD is controlled according to a first signal ENB. The
driving transistor T_dri has a first terminal (e.g. a drain D of
an N-type TFT) and a second terminal (e.g. a source S of an
N-type TFT) coupled to the switch transistor TD and the
OLED, respectively. Further, the driving transistor T_dri has
a control terminal (e.g. a gate G of an N-type TFT). The
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switch transistor TDG is coupled between the first terminal D
and the control terminal G of the driving transistor T_dri, and
is controlled according to a second signal COM. The switch
transistor T_SW is controlled according to a signal from a
scan line SN and is operative to convey a signal from a data
line Data to a circuit node N. The first capacitor C1 is coupled
between the circuit node N and the control terminal G of the
driving transistor T_dri. The switch circuit SW is controlled
by a third signal CS to couple the second terminal S of the
driving transistor T_dri to a control voltage level Vcontrol. In
another exemplary embodiment, the circuit node N may be
further coupled to the control voltage level Veontrol via the
switch circuit SW according to the third signal CS. The sec-
ond capacitor C2 (which is an optional capacitor) may be
coupled between the second terminal S of the driving transis-
tor T_dri and the circuit node N. The coupling capacitor Cc
(which is another optional capacitor) may be coupled
between the first terminal D of the driving circuit T_driand a
control terminal (e.g. a gate of an N-type TFT) of the switch
transistor TDG. The coupling capacitor Cc' (which is another
optional capacitor) may couple the first terminal D of the
driving transistor T_dri to the high power source ELVDD or
to the low power source ELVSS or to a reference power
source named VREF.

[0023] Following, design of the switch circuit SW is
described. The third signal CS is enabled in an interval dif-
ferent from enable intervals of the first signal ENB and the
second signal COM.

[0024] FIG. 2A depicts a switch circuit SW in accordance
with an exemplary embodiment of the invention, which com-
prises a switch transistor TS. A signal RST” works as the third
signal CS. The signal at the reference power source terminal
VREF or the first signal ENB (which is at a specific voltage
level, such as ELVSS, when the signal RST” is enabled) may
be utilized to provide the control voltage level Vcontrol for
pulling down the voltage level of the second terminal S of the
driving transistor T_dri. As shown, the switch transistor TS is
operated according to the signal RST' to couple the second
terminal S of the driving transistor T_dri to the reference
power source VREF or to the first signal ENB.

[0025] FIG. 2B shows waveforms of signals driving the
pixel circuit of FIG. 1to display a frame of image, wherein the
switch circuit SW is implemented by that shown in FIG. 2A
and a reset operation, a compensation operation, a pixel data
write operation and a light-emitting operation are performed
on the pixel circuit. As shown, the first signal ENB is enabled
in two stages, providing a first stage enable interval and a
second stage enable interval. The first stage enable interval of
the first signal ENN is designed for the reset operation. An
enable interval of the second signal COM is arranged to be
later than the first stage enable interval of the first signal ENB,
to perform the compensation operation on the pixel circuit.
The pixel data write operation is performed in a pixel data
write interval after the reset and compensation operations are
finished. The light-emitting operation is performed after the
pixel data write interval is finished. The light-emitting opera-
tion starts with a second stage enable interval of the first
signal ENB.

[0026] Referring to FIG. 2B, the enable interval of the
signal RST' covers the time duration of the reset operation and
the compensation operation. During the reset and compensa-
tion operations, the signal at the scan line SN is enabled and
the data line Data conveys a voltage data corresponding to the
reference power source VREF (i.e. a low level data). During
the pixel data write operation, the signal at the scan line SN is
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enabled again, and the data line Data conveys a pixel data for
driving the OLED to emit light.

[0027] FIGS.3A, 3B, 3C and 3D depict the different states
of the driving transistor T_dri with respect to a reset opera-
tion, a compensation operation, a pixel data write operation
and a light-emitting operation. The different operations are
described with reference to the pixel circuit of FIG. 1 and the
switch circuit SW of FIG. 2A and the signal control scheme of
FIG. 2B. The reference power source VREF is selected to be
coupled to the switch transistor TS of FIG. 2A as a source of
the control voltage level Vcontrol. Further, for convenience of
explanation, the second capacitor C2 is taken into account in
the description.

[0028] The reset operation is described with reference to
FIG. 3A. According to the enabled first signal ENB, the
switch transistor TD is turned on and the first terminal D of the
driving transistor T_dri is coupled to the high power source
ELVDD. According to the enabled signal RST’, the second
terminal S of the driving transistor T_dri is coupled to the
reference power source VREF to be biased at a low voltage
level VGL. According to the enabled signal at the scan line
SN, the low level data at the data line Data is coupled to bias
the circuit node N at the low voltage level VGL as well. Thus,
the control terminal G of the driving transistor T_dri is
coupled down such that the driving transistor T_dri is turned
off (“OFF”).

[0029] The compensation operation is described with ref-
erence to FIG. 3B. The disabled first signal ENB turns off the
switch transistor TD, such that the first terminal D of the
driving transistor T_dri does not bind to the high power
source ELVDD. The signal at the scan line SN is still enabled
such that the low level data at the data line Data continuously
maintains the circuit node N at the low voltage level VGL. The
enabled second signal COM turns on the switch transistor
TDS to short the first terminal D and control terminal G of the
driving transistor T_dri and thereby the driving transistor
T_driis diode-connected. The signal RST' is maintained to be
enabled to continuously couple the second terminal S of the
driving transistor T_dri to the low voltage level VGL. In this
manner, the first terminal D of the driving transistor T_dri is
discharged from a high voltage level (e.g. ELVDD shown in
FIG. 3A) to (VGL+Vt). Via the connected terminals G and D,
the control terminal G of the driving transistor T_dri is at the
voltage level (VGL+Vt) as well Thus, a threshold voltage of
the driving transistor T_dri, Vt, is memorized on the capacitor
C 1 coupled at the control terminal G of the driving transistor
T_dri.

[0030] When the pixel circuit is switched from the reset
operation to the compensation operation (i.e., the first signal
ENB is switched from high to low and the second signal COM
is switched from low to high), some terminals of the pixel
circuit may be shifted due to the voltage coupling effect. The
coupling capacitors Cc and Cc' protect the first terminal D of
the driving transistor T_dri from being affected by the disable
transition of the first signal ENB. The first terminal D of the
driving transistor T_dri is maintained at the high voltage level
ELVDD before being discharged by the compensation opera-
tion. Further, when the second signal COM is switched to
high, the voltage boost is coupled to the first terminal D of the
driving transistor T_dri via the coupling capacitor Cc.
[0031] The pixel data write operation is described with
reference to FIG. 3C. The first signal ENB is kept disabled, to
protect the first terminal D of the driving transistor T_dri from
being affected by the high power source. The second signal
COM is disabled to turn off the switch transistor TDG such
that the driving transistor T_dri is not diode-connected. The
third signal RST' is disabled to break off the connection



US 2014/0022150 Al

between the second terminal S of the driving transistor T_dri
and the reference power source VREF. The signal at the scan
line SN is enabled such that a pixel data (marked by Data, the
same symbol as the data line) is conveyed to the circuit node
N. Voltage levels V(G) and V(S) at the control terminal G and
the second terminal S of the driving transistor T_dri may be
calculated based on the voltage coupling effect between the
circuit node N and the control terminal G and the second
terminal S of the driving transistor T_dri as well as the capaci-
tance product f1 between N and G and the capacitance prod-
uct 2 between N and S (wherein the first and second capaci-
tors C1 and C2 and the parasitic capacitors Cgs, Cgd and Cox
of the transistors are all taken into account), where:

V(G)=(VGL+VD)+/1-(Data-VGL);
V(S)=VGL+f2-(Data-VGL);

A=CTH(C1 4 Cps7 Y,
Cp 18 a parasitic capacitor at the control terminal G; and
R=C2%(C27 4 CpgH Y,

Cps 1s a parasitic capacitor at the second terminal S.

A voltage difference Vgs between the control terminal G and
the second terminal S of the driving transistor T_dri is:

Ves=MG)-F(S)=(1-12)-(Data-VGL)+ 7z

Because ideally the OLED should be turned off and the driv-
ing transistor T_dri should be turned on (symbolized by
‘ON’) in the pixel data write operation, the voltage level V(8)
has to be lower than ELVSS+Voled(0) and the voltage differ-
ence Vgs has to be greater than Vt, where Volde(0) is an initial
voltage level of a just enabled OLED. The capacitances of C1
and C2 may be elaborately designed to meet the preferred
pixel data write operation.

[0032] Insome exemplary embodiments, the enable inter-
val of the signal RST' may be extended to cover the pixel data
write interval. In this manner, the second terminal S of the
driving transistor T_dri may be fixed at the low voltage level
VGL in the pixel data write interval for more stable perfor-
mance of the pixel circuit.

[0033] The light-emitting operation is described with ref-
erence to FIG. 3D. The signal at the scan line SN is disabled
to protect the circuit node N from being affected by the data
line. The signal RST" is disabled such that the second terminal
S of the driving transistor T_dri does not bind to the control
voltage level. At this time, the driving transistor T_dri is still
turned on. According to the re-enabled first signal ENB, the
switch transistor TD is turned on. Thus, via the switch tran-
sistor TD and the driving transistor T_dri, a current flows into
the OLED to drive the OLED to emit light. Because of the
enabled OLED, the second terminal S ofthe driving transistor
T_driis at a voltage level V_oled. Voltage levels V(G) at the
control terminal G of the driving transistor T_dri may be
calculated based on the voltage coupling effect between the
second terminal S and the control terminal G of the driving
transistor T_dri as well as the capacitance product {3 between
S and G (wherein the first and second capacitors C1 and C2
and parasitic capacitors of the transistors are all taken into
account), where:

V(G)=[(VGL+V1)4/1-(Data-VGL)]+/3-{V_oled-
[VGL+2:(Data-VGL)]};

BACHC1 ) R[(C2 4T 4 Cpgls and

Cp represents a parasitic capacitor at the control terminal G.
A voltage difference VGS between the control terminal G and
the second terminal S of the driving transistor T_dri is V(G)-
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V(S) and equals to VGL[1-f1-f3+f2-f3]+Data[f1-f2-f3]+
(f3-1)V_oled+Vt. Substituting VGS into the current func-
tion, I_T_dri=Kp-(Vgs-Vt)?, of the driving transistor T_dri,
the time-dependent factor Vt (the threshold voltage) is
removed. A current I oled of the OLED is calculated as:

I oled=I_T dri=Kp-{VGL[1-/1-f3+/2/3]+Datal[fl1-
APIHB-1V_oled)?.

As shown, the current I_oled is not affected by a deteriorated
threshold voltage Vt.
[0034] In an exemplary embodiment, the first and second
capacitors C1 and C2 are greater than the parasitic capacitor
at the control terminal G of the driving transistor T_dri by at
least a specific ratio. Thus, the capacitance product f3
approaches 1 and thereby the driving current I_oled is inde-
pendent of the driving voltage V_oled of the OLED. The light
emitting of the OLED is not affected by a deterioration prob-
lem of an OLED.
[0035] In an exemplary embodiment, a burn-in test is per-
formed on an OLED before being placed in a pixel circuit.
Because the deterioration rate of an OLED generally slows
down over time, an OLED which has been burn-in tested
outputs a stable driving current I_oled.
[0036] Note that the second terminal S of the driving tran-
sistor T_dri is not limited to being coupled to the reference
power source VREF during the reset operation. Alternatively,
as shown in FIG. 2A, the first signal ENB may be utilized to
provide the control voltage level Veontrol.
[0037] FIG. 4A depicts a switch circuit SW in accordance
with another exemplary embodiment of the invention, which
comprises switch transistors TN and TS. A signal RST works
as the third signal CS mentioned with respect to FIG. 1. When
the signal RST is enabled, the signal from the scan line SN or
from the reference power source VREF is at a specific voltage
level (e.g. the voltage level of the low power source ELVSS).
Thus, the signal at the scan line SN or from the reference
power source VREF may be utilized to pull down the voltage
level of the second terminal S of the driving transistor T_dri to
the control voltage level Veontrol mentioned with respect to
FIG. 1. As shown, the switch transistor TN couples the circuit
node N to the scan line SN or the reference power source
VREF according to the signal RST. The switch transistor TS
couples the second terminal S of the driving transistor T_dri
to the scan line SN or to the reference power source VREF
according to the signal RST.
[0038] With the switch circuit of FIG. 4A, FIG. 4B shows
signal waveforms for displaying a frame of image. The low
voltage level required at the circuit node N during the reset
and compensation operations is provided from the enabled
switch transistor TN of FIG. 4A (where TN is turned on
according to RST). Thus, the scan line SN and data line Data
control is independent of the control of the voltage level at the
circuit node N. Quite a sufficient time is reserved for the pixel
data write operation, which is conducive to implementing a
large size screen. Note that the scan line SN is disabled
(biased at a low voltage level) during the reset and compen-
sation operations. This is why the scan line SN can be utilized
to provide the control voltage level Vcontrol as shown in the
switch circuit SW of FIG. 4A.
[0039] FIG. SA depicts a switch circuit SW in accordance
with another exemplary embodiment of the invention, which
comprises switch transistors TN and TNS. A signal RST is
provided to work as the third signal CS mentioned with
respect to FIG. 1. When the signal RST is enabled, the signal
at the scan line SN or from the reference power source VREF
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is at a specific voltage level (e.g. the voltage level of the low
power source ELVSS). Thus, the signal at the scan line SN or
from the reference power source VREF may be utilized to pull
down the voltage level of the second terminal S of the driving
transistor T_dri to the control voltage level Vcontrol men-
tioned with respect to FIG. 1. In this embodiment, the switch
transistor TN couples the circuit node N to the scan line SN or
the reference power source VREF and the switch transistor
TNS couples the circuit node N to the second terminal S of the
driving transistor T_dri according to the signal RST.

[0040] The switchcircuit SW of FIG. 5A may be controlled
according to the control scheme depicted in FIG. 4B. Accord-
ingly, a rest operation, a compensation operation, a pixel data
write operation and a light-emitting operation are performed
on the pixel circuit. The driving transistors T_dri is switched
between different states as depicted in FIGS. 3A to 3D.
[0041] FIG. 5B depicts a switch circuit SW in accordance
with another exemplary embodiment of the invention, which
comprises switch transistors TNS and TS. A signal RST is
provided to work as the third signal CS mentioned with
respect to FIG. 1. When the signal RST is enabled, the signal
at the scan line SN or from the reference power source VREF
is at a specific voltage level (e.g. the voltage level of the low
power source ELVSS). Thus, the signal at the scan line SN or
from the reference power source VREF may be utilized to pull
down the voltage level of the second terminal S of the driving
transistor T_dri to the control voltage level Vcontrol men-
tioned with respect to FIG. 1. In this embodiment, the switch
transistor TS couples the second node S of the driving tran-
sistor T_dri to the scan line SN or the reference power source
VREF and the switch transistor TNS couples the circuit node
N to the second terminal S of the driving transistor T_dri
according to the control of the signal RST.

[0042] The switch circuit SW of FIG. 5B may be controlled
according to the control scheme depicted in FIG. 4B. Accord-
ingly, a rest operation, a compensation operation, a pixel data
write operation and a light-emitting operation are performed
on the pixel circuit. The driving transistors T_dri is switched
between different states as depicted in FIGS. 3A to 3D.
[0043] FIG. 6 depicts an OLED display device 600 in
accordance with an exemplary embodiment of the invention,
which comprises a pixel array 602, a driver module 604 and a
microcontroller 606. The pixel array 602 is implemented by
the OLED pixel circuit of the disclosure. The driver module
60 is controlled by the microcontroller 606 to drive the pixel
array 602 to display images.

[0044] While the invention has been described by way of
example and in terms of the preferred embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments. To the contrary, it is intended to cover various
modifications and similar arrangements (as would be appar-
ent to those skilled in the art). Therefore, the scope of the
appended claims should be accorded the broadest interpreta-
tion so as to encompass all such modifications and similar
arrangements.

What is claimed is:

1. An OLED pixel circuit, comprising;

a first switch transistor, a driving transistor and an OLED,
wherein the first switch transistor, the driving transistor
and the OLED are connected in series between a first
operating voltage terminal and a second operating volt-
age terminal, the first switch transistor is controlled by a
first signal, and a first terminal and a second terminal of
the driving transistor are coupled to the first switch tran-
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sistor and the OLED respectively, and the driving tran-
sistor has a control terminal;
a second switch transistor, coupled between the first termi-
nal and the control terminal of the driving transistor and
controlled by a second signal,
a third switch transistor, controlled according to a signal at
a scan line to convey a signal from a data line to a circuit
node;
a first capacitor, coupled between the circuit node and the
control terminal of the driving transistor; and
a switch circuit, controlled according to a third signal to
couple the second terminal of the driving transistor to a
control voltage level,
wherein the first signal comprises a first stage enable inter-
val and a second stage enable interval;
the first stage enable interval of the first signal is prior to
an enable interval of the second signal;

the second stage enable interval of the first signal is later
than a pixel data write interval;

an enable interval of the third signal cover the first stage
enable interval of the first signal and the enable inter-
val of the second signal; and

the control voltage level is fixed at a specific voltage
level during the enable interval of the second signal to
pull down a voltage level at the second terminal of the
driving transistor.

2. The OLED pixel circuit as claimed in claim 1, wherein

the switch circuit comprises:

a fourth switch transistor, controlled according to the third
signal to couple the second terminal of the driving tran-
sistor to the control voltage level,

wherein the specific voltage level for setting the control
voltage level is provided by a reference power source or
the first signal.

3. The OLED pixel circuit as claimed in claim 1, wherein:

the enable interval of the third signal covers the pixel data
write interval.

4. The OLED pixel circuit as claimed in claim 1, wherein:

an enable interval of the signal at the scan line covers the
first stage enable interval of the first signal, the enable
interval of the second signal and the pixel data write
interval; and

a voltage data of the specific voltage level is conveyed by
the data line during the first stage enable interval of the
first signal and the enable interval of the second signal
and a pixel data is conveyed by the data line during the
pixel data write interval.

5. The OLED pixel circuit as claimed in claim 1, wherein

the switch circuit comprises:

a fourth switch transistor, controlled according to the third
signal to couple the circuit node to the control voltage
level; and

a fifth switch transistor, controlled according to the third
signal to couple the second terminal of the driving tran-
sistor to the control voltage level,

wherein the specific voltage level for setting the control
voltage level is provided by a reference power source or
the signal at the scan line.

6. The OLED pixel circuit as claimed in claim 1, wherein

the switch circuit comprises:

a fourth switch transistor, controlled according to the third
signal to couple the circuit node to the control voltage
level; and
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a fifth switch transistor, controlled according to the third
signal to couple the circuit node to the second terminal of
the driving transistor,

wherein the specific voltage level for setting the control
voltage level is provided by a reference power source or
the signal at the scan line.

7. The OLED pixel circuit as claimed in claim 1, wherein

the switch circuit comprises:

a fourth switch transistor, controlled according to the third
signal to coupled to the second terminal of the driving
transistor to the control voltage level; and

a fifth switch transistor, controlled according to the third
signal to couple the circuit node to the second terminal of
the driving transistor,

wherein the specific voltage level for setting the control
voltage level is provided by a reference power source or
the signal at the scan line.

8. The OLED pixel circuit as claimed in claim 1, further

comprising:

asecond capacitor, coupled between the second terminal of
the driving transistor and the circuit node.
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9. The OLED pixel circuit as claimed in claim 8, wherein
both the first and second capacitors are greater than a parasitic
capacitor at the control terminal of the driving transistor.

10. The OLED pixel circuit as claimed in claim 1, further
comprising:

a coupling capacitor, coupled between the first terminal of
the driving transistor and a control terminal of the sec-
ond switch transistor.

11. The OLED pixel circuit as claimed in claim 1, further

comprising:

a coupling capacitor, coupling the first terminal of the
driving transistor to the first operating voltage terminal
or to the second operating voltage terminal or to a ref-
erence power source.

12. An OLED display device, comprising:

a pixel array, comprising the pixel circuit of claim 1;

a driver module, driving the pixel array; and

a microcontroller, controlling the driver module to drive
the pixel array.
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