US 20120068983A1

a2y Patent Application Publication (o) Pub. No.: US 2012/0068983 A1

a9 United States

Tsai et al.

(43) Pub. Date: Mar. 22, 2012

(54) SWITCHABLE ORGANIC ELECTRO-
LUMINESCENCE DISPLAY PANEL AND
SWITCHABLE ORGANIC
ELECTRO-LUMINESCENCE DISPLAY
CIRCUIT

(75) Inventors: Tsung-Ting Tsai, Tainan City
(TW); Yuan-Chun Wu, Taoyuan

County (TW)

(73) Assignee: AU OPTRONICS

CORPORATION, Hsinchu (TW)

(21) Appl. No.: 12/960,552
(22) Filed: Dec. 6, 2010
(30) Foreign Application Priority Data
Sep. 21,2010 (TW) oo 99132038

Publication Classification

(51) Int.Cl.

GO9G 3/30 (2006.01)

GOGF 3/038 (2006.01)
(52) US.CL oo 345/211; 345/76
(57) ABSTRACT

A switchable organic electro-luminescence display circuit
includes a plurality of scan lines, a plurality of data lines, a
plurality of first organic electro-luminescence devices, a plu-
rality of second organic electro-luminescence devices, a dis-
play mode switching line, and at least one display mode
switching transistor. Each of the first organic electro-lumi-
nescence devices is electrically connected to a scan line and a
data line correspondingly, and coupled between a first voltage
source and a second voltage source. Each of the second
organic electro-luminescence devices is electrically con-
nected to a scan line and a data line correspondingly, and
coupled to the first voltage source. A gate electrode of the
display mode switching transistor is electrically connected to
the display mode switching line. A source electrode and a
drain electrode of the display mode switching transistor are
electrically connected to the second voltage source and the
second organic electro-luminescence devices respectively.
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SWITCHABLE ORGANIC ELECTRO-
LUMINESCENCE DISPLAY PANEL AND
SWITCHABLE ORGANIC
ELECTRO-LUMINESCENCE DISPLAY
CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 99132038, filed on Sep. 21, 2010.
The entirety of the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
this specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Theinventionrelates to a display panel and a display
circuit. More particularly, the invention relates to a switch-
able organic electro-luminescence display panel and a swit-
chable organic electro-luminescence display circuit.

[0004] 2. Description of Related Art

[0005] An organic electro-luminescence device is charac-
terized by self-luminance, high brightness, high contrast,
wide view angle, fast response speed, and so on. Therefore,
among various displays, an organic electro-luminescence dis-
play panel continuously draws attention. Generally, the
organic electro-luminescence device can be categorized into
a top-emission organic electro-luminescence device, a bot-
tom-emission organic electro-luminescence device, and a
dual-emission organic electro-luminescence device. In the
same pixel, only one display device is configured in most
cases. Hence, the display mode (e.g., single-sided display or
double-sided display) and display directions (e.g., front dis-
play or back display) of the display panel are often fixed. That
is to say, the display effect achieved by the conventional
display panel remains unchanged.

SUMMARY OF THE INVENTION

[0006] The invention is directed to a switchable organic
electro-luminescence display panel and a switchable organic
electro-luminescence display circuit that are capable of
switching the display panel to have different display effects.
[0007] The invention provides a switchable organic elec-
tro-luminescence display panel that includes a substrate, a
plurality of scan lines, a plurality of data lines, a plurality of
organic electro-luminescence display pixels, and a first dis-
play mode switching circuit. The substrate has a display
region and a peripheral region. The scan lines are configured
on the substrate. The data lines are configured on the substrate
and intersected with the scan lines. The organic electro-lumi-
nescence display pixels are configured in the display region.
Each of the organic electro-luminescence display pixels is
electrically connected to one of the scan lines and one of the
data lines correspondingly. Besides, each of the organic elec-
tro-luminescence display pixels includes a first organic elec-
tro-luminescence device and a second organic electro-lumi-
nescence device. The first organic electro-luminescence
device is coupled between a first voltage source and a second
voltage source. The first organic electro-luminescence device
and the second organic electro-luminescence device are elec-
trically connected to the same scan line and emit light in
different mode. The second organic electro-luminescence
device is coupled between the first voltage source and the
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second voltage source. The first display mode switching cir-
cuit is configured in the peripheral region. Besides, the first
display mode switching circuit includes a first display mode
switching line and at least one display mode switching tran-
sistor. The first display mode switching transistor includes a
first display switching gate electrode, a first display switching
source/drain electrode, and a second display switching
source/drain electrode. The first display switching gate elec-
trode is electrically connected to the first display mode
switching line. The first display switching source/drain elec-
trode is electrically connected to the first voltage source. The
second display switching source/drain electrode is electri-
cally connected to all of the second organic electro-lumines-
cence devices.

[0008] According to an embodiment of the invention, the
first organic electro-luminescence device is a bottom-emis-
sion organic electro-luminescence device, a top-emission
organic electro-luminescence device, or a dual-emission
organic electro-luminescence device, and the second organic
electro-luminescence device is a bottom-emission organic
electro-luminescence device, a top-emission organic electro-
luminescence device, or a dual-emission organic electro-lu-
minescence device.

[0009] According to an embodiment of the invention, the
first organic electro-luminescence device and the second
organic electro-luminescence device in each of the organic
electro-luminescence display pixels are electrically con-
nected to the same data line.

[0010] According to an embodiment of the invention, the
switchable organic electro-luminescence display panel fur-
ther includes a second display mode switching circuit. Each
of the first organic electro-luminescence devices is electri-
cally connected to the first voltage source through the second
display mode switching circuit.

[0011] According to an embodiment of the invention, the
first organic electro-luminescence device in each of the
organic electro-luminescence display pixels includes a first
organic electro-luminescence diode, a switching transistor, a
first drive transistor, and a capacitor. The first organic electro-
luminescence diode has a first end and a second end, and the
second end is electrically connected to the second voltage
source. The switching transistor has a first gate electrode, a
first source electrode, and a first drain electrode. The first gate
electrode is electrically connected to one of the scan lines, and
the first source electrode is electrically connected to one of the
data lines correspondingly. The first drive transistor has a
second gate electrode, a second source electrode, and a sec-
ond drain electrode. The second gate electrode is electrically
connected to the first drain electrode, the second source elec-
trode is electrically connected to the first voltage source, and
the second drain electrode is electrically connected to the first
end. The capacitor is coupled between the first drain electrode
and the second source electrode.

[0012] According to an embodiment of the invention, the
second organic electro-luminescence device in each of the
organic electro-luminescence display pixels includes a sec-
ond organic electro-luminescence diode and a second drive
transistor. The second organic electro-luminescence diode
has a third end and a fourth end, and the fourth end is electri-
cally connected to the second voltage source. The second
drive transistor has a third gate electrode, a third source elec-
trode, and a third drain electrode. The third gate electrode is
electrically connected to the first drain electrode, the third
source electrode is electrically connected to the first voltage
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source through the first display mode switching circuit, and
the third drain electrode is electrically connected to the third
end.

[0013] According to an embodiment of the invention, the
first organic electro-luminescence device in each of the
organic electro-luminescence display pixels includes a first
organic electro-luminescence diode, a switching transistor, a
first drive transistor, and a capacitor. The first organic electro-
luminescence diode has a first end and a second end, and the
first end is electrically connected to the first voltage source.
The switching transistor has a first gate electrode, a first
source electrode, and a first drain electrode. The first gate
electrode is electrically connected to one of the scan lines, and
the first source electrode is electrically connected to one of the
data lines correspondingly. The first drive transistor has a
second gate electrode, a second source electrode, and a sec-
ond drain electrode. The second gate electrode is electrically
connected to the first drain electrode, the second source elec-
trode is electrically connected to the second end, and the
second drain electrode is electrically connected to the second
voltage source. The capacitor is coupled between the first
drain electrode and the second source electrode or between
the first drain electrode and the first voltage source.

[0014] According to an embodiment of the invention, the
second organic electro-luminescence device in each of the
organic electro-luminescence display pixels includes a sec-
ond organic electro-luminescence diode and a second drive
transistor. The second organic electro-luminescence diode
has a third end and a fourth end, and the third end is electri-
cally connected to the first voltage source through the first
display mode switching circuit. The second drive transistor
has a third gate electrode, a third source electrode, and a third
drain electrode. The third gate electrode is electrically con-
nected to the first drain electrode, the third source electrode is
electrically connected to the fourth end, and the third drain
electrode is electrically connected to the second voltage
source.

[0015] According to an embodiment of the invention, the
second organic electro-luminescence device in each of the
organic electro-luminescence display pixels includes a sec-
ond organic electro-luminescence diode and a second drive
transistor. The second organic electro-luminescence diode
has a third end and a fourth end, and the third end is electri-
cally connected to the first voltage source. The second drive
transistor has a third gate electrode, a third source electrode,
and a third drain electrode. The third gate electrode is elec-
trically connected to the first drain electrode, the third source
electrode is electrically connected to the fourth end, and the
third drain electrode is electrically connected to the second
voltage source through the first display mode switching cir-
cuit.

[0016] According to an embodiment of the invention, the
first organic electro-luminescence device and the second
organic electro-luminescence device in each of the organic
electro-luminescence display pixels are electrically con-
nected to different data lines.

[0017] According to an embodiment of the invention, the
first organic electro-luminescence device in each of the
organic electro-luminescence display pixels includes a first
organic electro-luminescence diode, a first switching transis-
tor, a first drive transistor, and a first capacitor. The first
organic electro-luminescence diode has a first end and a sec-
ond end, and the second end is electrically connected to the
second voltage source. The first switching transistor has a first
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gate electrode, a first source electrode, and a first drain elec-
trode. The first gate electrode is electrically connected to one
of'the scan lines, and the first source electrode is electrically
connected to one of the data lines correspondingly. The first
drive transistor has a second gate electrode, a second source
electrode, and a second drain electrode. The second gate
electrode is electrically connected to the first drain electrode,
the second source electrode is electrically connected to the
first voltage source, and the second drain electrode is electri-
cally connected to the first end. The first capacitor is coupled
between the first drain electrode and the second source elec-
trode.

[0018] According to an embodiment of the invention, the
second organic electro-luminescence device in each of the
organic electro-luminescence display pixels includes a sec-
ond organic electro-luminescence diode, a second switching
transistor, a second drive transistor, and a second capacitor.
The second organic electro-luminescence diode has a third
end and a fourth end, and the third end is electrically con-
nected to the second voltage source. The second switching
transistor has a third gate electrode, a third source electrode,
and a third drain electrode. The third gate electrode is elec-
trically connected to one of the scan lines, and the third source
electrode is electrically connected to one of the data lines
correspondingly. The second drive transistor has a fourth gate
electrode, a fourth source electrode, and a fourth drain elec-
trode. The fourth gate electrode is electrically connected to
the third drain electrode, the fourth source electrode is elec-
trically connected to the first voltage source, and the fourth
drain electrode is electrically connected to the third end. The
second capacitor is coupled between the third drain electrode
and the fourth source electrode.

[0019] The invention also provides a switchable organic
electro-luminescence display panel that includes a substrate,
a plurality of scan lines, a plurality of data lines, a plurality of
organic electro-luminescence display pixels, and a first dis-
play mode switching circuit. The substrate has a display
region and a peripheral region. The scan lines are configured
on the substrate. The data lines are configured on the substrate
and intersected with the scan lines. The organic electro-lumi-
nescence display pixels are configured in the display region.
Each of the organic electro-luminescence display pixels is
electrically connected to one of the scan lines and one of the
data lines correspondingly. Besides, each of the organic elec-
tro-luminescence display pixels includes a first organic elec-
tro-luminescence device and a second organic electro-lumi-
nescence device. The first organic electro-luminescence
device and the second organic electro-luminescence device
are electrically connected to the same scan line and emit light
in different mode. The first display mode switching circuit is
configured in the peripheral region. Each of the first organic
electro-luminescence devices is forward-coupled between a
first voltage source and a second voltage source, and each of
the second organic electro-luminescence devices is electri-
cally connected to the first voltage source or the second volt-
age source through the first display mode switching circuit.

[0020] The invention further provides a switchable organic
electro-luminescence display circuit that includes a plurality
of scan lines, a plurality of data lines, a plurality of organic
electro-luminescence display pixels, a first display mode
switching line, and at least one first display mode switching
transistor. The data lines are intersected with the scan lines.
Each of the first organic electro-luminescence devices is elec-
trically connected to one of the scan lines and one of the data
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lines correspondingly and coupled between a first voltage
source and a second voltage source. Each of the second
organic electro-luminescence devices is electrically con-
nected to one of the scan lines and one of the data lines
correspondingly and coupled to the first voltage source. The
first display mode switching transistor includes a first display
switching gate electrode, a first display switching source/
drain electrode, and a second display switching source/drain
electrode. The first display switching gate electrode is elec-
trically connected to the first display mode switching line.
The first display switching source/drain electrode is electri-
cally connected to the second voltage source. The second
display switching source/drain electrode is electrically con-
nected to one of the second organic electro-luminescence
devices.

[0021] Based on the above, in the switchable organic elec-
tro-luminescence display panel and the switchable organic
electro-luminescence display circuit of the invention, each of
the organic electro-luminescence display pixels has the first
and second organic electro-luminescence devices. The sec-
ond organic electro-luminescence device is controlled by the
first display mode switching circuit. Moreover, the first
organic electro-luminescence device can further be con-
trolled by the second display mode switching circuit. The first
organic electro-luminescence device and the second organic
electro-luminescence device emit light in different mode.
Thereby, the organic electro-luminescence display panel can
be switched to have different display effects.

[0022] In order to make the aforementioned and other fea-
tures and advantages of the invention comprehensible,
embodiments accompanied with figures are described in
detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are incor-
porated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0024] FIG.1is asystem block view illustrating an organic
electro-luminescence display panel according to an embodi-
ment of the invention.

[0025] FIG. 2 is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114 and the
organic electro-luminescence display pixel 112 according to
a first embodiment of the invention.

[0026] FIG. 3 is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114 and the
organic electro-luminescence display pixel 112 according to
a second embodiment of the invention.

[0027] FIG. 4 is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114 and the
organic electro-luminescence display pixel 112 according to
a third embodiment of the invention.

[0028] FIG. S is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114, the
organic electro-luminescence display pixel 112, and a portion
ofthe second display mode switching circuit 530 according to
a fourth embodiment of the invention.

[0029] FIG. 6 is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114, the
organic electro-luminescence display pixel 112, and a portion
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ofthe second display mode switching circuit 630 according to
a fifth embodiment of the invention.

[0030] FIG. 7 is a top view illustrating the organic electro-
luminescence display pixel 112 according to an embodiment
of the invention.

[0031] FIG. 8isacross-sectional view illustrating a portion
of'the organic electro-luminescence display pixel 112 accord-
ing to an embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0032] FIG.1is asystem block view illustrating an organic
electro-luminescence display panel according to an embodi-
ment of the invention. As shown in FIG. 1, the organic electro-
luminescence display panel 100 of this embodiment includes
asubstrate 102, a plurality of scan lines 108, a plurality of data
lines 110, a plurality of organic electro-luminescence display
pixels 112, and a first display mode switching circuit 114. The
scan lines 108 and the data lines 110 are configured on the
substrate 102, and the scan lines 108 are intersected with the
data lines 110. Here, the scan lines 108 transmit scan signals
SCN, and the data lines 110 transmit data signals Vdata. The
substrate 102 has a display region 104 and a peripheral region
106. The organic electro-luminescence display pixels 112 are
configured in the display region 104, and each of the organic
electro-luminescence display pixels 112 is electrically con-
nected to one of the scan lines 108 and one of the data lines
110 correspondingly. The first display mode switching circuit
114 is configured in the peripheral region 106 and electrically
connected to each of the organic electro-luminescence dis-
play pixels 112.

[0033] The first display mode switching circuit 114, as
shown in FIG. 1, includes at least one first display mode
switching transistor MST1 and a first display mode switching
line MSL1. When the at least one first display mode switching
transistor MST1 refers to a plurality of first display mode
switching transistors MST1 that are serially connected, the
number of the first display mode switching transistors MST1
corresponds to the column number of the organic electro-
luminescence display pixels 112. Here, the first display mode
switching transistor MST1 is the n-type metal oxide semicon-
ductor (NMOS) transistor, for instance. The gate electrode of
the first display mode switching transistor MST1 is electri-
cally connected to the first display mode switching line MSL.1
to receive amode switching signal SW1. The source electrode
of the first display mode switching transistor MST1 is elec-
trically connected to a first voltage source OVDD. The drain
electrode of the first display mode switching transistor MST1
is electrically connected to all corresponding organic electro-
luminescence display pixels 112. When the at least one first
display mode switching transistor MST1 refers to a plurality
of first display mode switching transistors MST1, the first
display mode switching line MSL1 is serially connected to
the gate electrodes of the first display mode switching tran-
sistors MST1, the source electrodes of the first display mode
switching transistors MST1 are electrically connected to the
first voltage source OVDD, and the drain electrode of each of
the first display mode switching transistors MST1 is electri-
cally connected to the organic electro-luminescence display
pixels 112 arranged in the corresponding column. In other
embodiments of the invention, the first display mode switch-
ing transistor MSTT can also be a p-type metal oxide semi-
conductor (PMOS) transistor.

[0034] FIG. 2 is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114 and the
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organic electro-luminescence display pixel 112 according to
a first embodiment of the invention. As shown in FIG. 2, the
first display mode switching circuit 114 merely has one first
display mode switching transistor MST1 and one first display
mode switching line MSL1 for the descriptive purpose
according to this embodiment, which should not be construed
as a limitation to the first display mode switching circuit 114
of the invention. Each of the organic electro-luminescence
display pixels 112 includes a first organic electro-lumines-
cence device 210 and a second organic electro-luminescence
device 220. Here, the first organic electro-luminescence
device 210 and the second organic electro-luminescence
device 220 can be bottom-emission organic electro-lumines-
cence devices, top-emission organic electro-luminescence
devices, or dual-emission organic electro-luminescence
devices, and the first organic electro-luminescence device
210 and the second organic electro-luminescence device 220
emit light in different mode.

[0035] The first organic electro-luminescence device 210 is
forward-coupled between the first voltage source OVDD and
a second voltage source OVSS. The second organic electro-
luminescence device 220 is electrically connected to the sec-
ond voltage source OVSS. Besides, the second organic elec-
tro-luminescence device 220 is electrically connected to the
drain electrode of the first display mode switching transistor
MSTI, so as to electrically connect the first voltage source
OVDD through the first display mode switching circuit 114.
[0036] As shown in FIG. 1 and FIG. 2, the first organic
electro-luminescence device 210 includes a first organic elec-
tro-luminescence diode OD1, a first switching transistor ST1,
a first drive transistor DT1, and a first capacitor C1. The first
switching transistor ST1 and the first drive transistor DT1 of
this embodiment are NMOS transistors, for instance. The
cathode (i.e., the second end) of the first organic electro-
luminescence diode OD1 is electrically connected to the sec-
ond voltage source OVSS. The gate electrode (i.e., the first
gate electrode) of the first switching transistor ST1 is electri-
cally connected to the corresponding scan line 108 to receive
the corresponding scan signal SCN. The source electrode
(i.e., the first source electrode) of the first switching transistor
ST1 is electrically connected to the corresponding data line
110 to receive the corresponding data signal Vdata.

[0037] The gate electrode (i.e., the second gate electrode)
ofthe first drive transistor DT1 is electrically connected to the
drain electrode (i.e., the first drain electrode) of the first
switching transistor ST1. The source electrode (i.e., the sec-
ond source electrode) of the first drive transistor DT1 is elec-
trically connected to the first voltage source OVDD. The drain
electrode (i.e., the second drain electrode) of the first drive
transistor DT1 is electrically connected to the anode (i.e., the
first end) of the first organic electro-luminescence diode
OD1. The first capacitor C1 is coupled between the drain
electrode of the first switching transistor ST1 and the source
electrode of the first drive transistor DT1.

[0038] When the first organic electro-luminescence device
210 is the bottom-emission organic electro-luminescence
device, the first organic electro-luminescence diode OD1 is
correspondingly a bottom-emissive organic electro-lumines-
cence diode. When the first organic electro-luminescence
device 210 is the top-emission organic electro-luminescence
device, the first organic electro-luminescence diode OD1 is
correspondingly a top-emissive organic electro-lumines-
cence diode. When the first organic electro-luminescence
device 210 is the dual-emission organic electro-luminescence
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device, the first organic electro-luminescence diode OD1 is
correspondingly a dual-emissive organic electro-lumines-
cence diode.

[0039] The second organic electro-luminescence device
220 includes a second organic electro-luminescence diode
OD2 and a second drive transistor DT2. In this embodiment,
the second drive transistor DT2 is an NMOS transistor, for
instance. The cathode (i.e., the fourth end) of the second
organic electro-luminescence diode OD2 is electrically con-
nected to the second voltage source OVSS. The gate electrode
(i.e., the third gate electrode) of the second drive transistor
DT2 is electrically connected to the drain electrode of the first
switching transistor ST1. The source electrode (i.e., the third
source electrode) of the second drive transistor DT?2 is elec-
trically connected to the drain electrode of the first display
mode switching transistor MST1, so as to electrically connect
the first voltage source OVDD through the first display mode
switching circuit 114. The drain electrode (i.e., the third drain
electrode) of the second drive transistor DT2 is electrically
connected to the anode (i.e., the third end) of the second
organic electro-luminescence diode OD2.

[0040] When the second organic electro-luminescence
device 220 is the bottom-emission organic electro-lumines-
cence device, the second organic electro-luminescence diode
OD2 is correspondingly a bottom-emissive organic electro-
luminescence diode. When the second organic electro-lumi-
nescence device 220 is the top-emission organic electro-lu-
minescence device, the second organic electro-luminescence
diode OD2 is correspondingly a top-emissive organic electro-
luminescence diode. When the second organic electro-lumi-
nescence device 220 is the dual-emission organic electro-
luminescence device, the second organic electro-
luminescence diode OD2 is correspondingly a dual-emissive
organic electro-luminescence diode.

[0041] Based on the above, when the first switching tran-
sistor ST1 is controlled by the scan signal SCN and thus
switched on, the data signal Vdata is transmitted to the gate
electrode of the first drive transistor DT1 and the gate elec-
trode of the second drive transistor DT2. Namely, the first
organic electro-luminescence device 210 and the second
organic electro-luminescence device 220 are deemed to be
electrically connected to the same data line 110 and receive
the same data signal Vdata. Here, luminance of the first
organic electro-luminescence diode OD1 corresponds to the
voltage level of the data signal Vdata.

[0042] When the first display mode switching transistor
ST1 is controlled by the mode switching signal SW1 and is
thus not switched on, the second organic electro-lumines-
cence diode OD2 does not emit light because no electric
current passes through the second organic electro-lumines-
cence diode OD2. When the first display mode switching
transistor MST1 is controlled by the mode switching signal
SW1 and is then switched on, the second organic electro-
luminescence diode OD2 emits light because the electric
current passes through the second organic electro-lumines-
cence diode OD2. Besides, the luminance of the second
organic electro-luminescence diode OD2 corresponds to the
voltage level of the data signal Vdata. When the first switch-
ing transistor ST1 is controlled by the scan signal SCN and is
thus not switched on, the first capacitor C1 can maintain the
voltage level of the gate electrode of the first drive transistor
DT1 and the voltage level of the gate electrode of the second
drive transistor DT2.
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[0043] Based on the above, whether the second organic
electro-luminescence device 220 emits light or not is deter-
mined by switching on or switching off the first display mode
switching transistor MST1. Additionally, when the first
organic electro-luminescence device 210 is the dual-emission
organic electro-luminescence device, the second organic
electro-luminescence device 220 can be used to enhance
image brightness in a certain direction (e.g., the front side or
the back side). When the first organic electro-luminescence
device 210 is the single-emissive device (e.g., the top-emis-
sion organic electro-luminescence device or the bottom emis-
sive device), the second organic electro-luminescence device
220 can be used to switch the organic electro-luminescence
display panel 100 to be a single-emissive display panel or a
dual-emissive display panel. Since the first display mode
switching transistor MST1 is electrically connected to all of
the second organic electro-luminescence devices 220
directly, the display mode can be switched in a rapid and
direct mode without being controlled by external integrated
circuits (IC). As such, undesired delay in frame displaying
does not occur, and power consumption can be lowered down.

[0044] FIG. 3 is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114 and the
organic electro-luminescence display pixel 112 according to
a second embodiment ofthe invention. With reference to FI1G.
2 and FIG. 3, the structure and the circuit operation of this
embodiment are similar to those described in the embodiment
depicted in FIG. 2. The difference therebetween lies in that
the first switching transistor ST1, the first drive transistor
DT1, and the second drive transistor DT2 in the embodiment
depicted in FIG. 2 are NMOS transistors, for instance, while
the first switching transistor ST1, the first drive transistor
DT1, and the second drive transistor DT2 in this embodiment
are PMOS transistors, for instance.

[0045] Ascomparatively shown in FIG. 2 and FIG. 3, in the
first organic electro-luminescence device 310 of this embodi-
ment, the anode of the first organic electro-luminescence
diode OD1 is electrically connected to the first voltage source
OVDD, the cathode of the first organic electro-luminescence
diode OD1 is electrically connected to the source electrode of
the first drive transistor DT1, and the drain electrode of the
first drive transistor DT1 is electrically connected to the sec-
ond voltage source OVSS. In the second organic electro-
luminescence device 320 of this embodiment, the anode of
the second organic electro-luminescence diode OD2 is elec-
trically connected to the drain electrode of the first display
mode switching transistor MST1, so as to electrically connect
the first voltage source OVDD through the first display mode
switching circuit 114. The cathode of the second organic
electro-luminescence diode OD2 is electrically connected to
the source electrode of the second drive transistor DT2, and
the drain electrode of the second drive transistor DT2 is
electrically connected to the second voltage source OVSS.

[0046] FIG. 4 is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114 and the
organic electro-luminescence display pixel 112 according to
a third embodiment of the invention. With reference to FIG. 3
and FIG. 4, the circuit operation of this embodiment is similar
to that described in the embodiment depicted in FIG. 3.
Besides, the first organic electro-luminescence device 410
and the first organic electro-luminescence device 310 are
structurally similar, and the second organic electro-lumines-
cence device 420 and the second organic electro-lumines-
cence device 320 are structurally similar. The difference ther-
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ebetween lies in that the first capacitor C1 of this embodiment
is coupled between the drain electrode of the first switching
transistor ST1 and the first voltage source OVDD, and the first
display mode switching circuit 114 is coupled between the
second organic electro-luminescence device 420 and the sec-
ond voltage source OVSS. The second organic electro-lumi-
nescence device 420 is electrically connected to the second
voltage source OVSS through the first display mode switch-
ing circuit 114.

[0047] To be more specific, in the second organic electro-
luminescence device 420, the anode of the second organic
electro-luminescence diode OD2 is electrically connected to
the first voltage source OVDD. The drain electrode of the
second drive transistor D12 is electrically connected to the
source electrode of the first display mode switching transistor
MST1, so as to electrically connect the second voltage source
OVSS through the first display mode switching circuit 114.

[0048] FIG. 5 is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114, the
organic electro-luminescence display pixel 112, and a portion
of'the second display mode switching circuit 530 according to
a fourth embodiment of the invention. With reference to FIG.
1, FIG. 2 and FIG. 5, the circuit operation of this embodiment
is similar to that described in the embodiment depicted in
FIG. 2. Besides, the first organic electro-luminescence device
510 and the first organic electro-luminescence device 210 are
structurally similar, and the second organic electro-lumines-
cence device 520 and the second organic electro-lumines-
cence device 220 are structurally similar. The difference ther-
ebetween lies in that the organic electro-luminescence
display panel of this embodiment further includes a second
display mode switching circuit 530 coupled between the first
organic electro-luminescence device 510 and the first voltage
source OVDD.

[0049] The second display mode switching circuit 530 is
structurally similar to the first display mode switching circuit
114 and is also configured in the peripheral region 106 of the
substrate 102. People having ordinary skill in the art should be
aware of the configuration of the second display mode switch-
ing circuit 530 by referring to the descriptions of the first
display mode switching circuit 114, and therefore no further
descriptions are provided herein. The second display mode
switching circuit 530 includes a second display mode switch-
ing transistor MST2 and a second display mode switching
line MSL2. The gate electrode of the second display mode
switching transistor MST2 is electrically connected to the
second display mode switching line MSL.2 to receive a mode
switching signal SW2. The source electrode of the second
display mode switching transistor MST?2 is electrically con-
nected to the first voltage source OVDD. The drain electrode
of the second display mode switching transistor MST?2 is
electrically connected to the source electrode of the first drive
transistor DT1 of the first organic electro-luminescence
device 510.

[0050] Here, the mode switching signals SW1 and SW2
respectively determine whether the first display mode switch-
ing transistor MST1 and the second display mode switching
transistor MST2 are switched on or not. If both the first
display mode switching transistor MST1 and the second dis-
play mode switching transistor MST?2 are not switched on,
images cannot be displayed. Hence, at least one of the first
display mode switching transistor MST1 and the second dis-
play mode switching transistor MST2 is in an on state.
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[0051] FIG. 6 is a schematic circuit diagram illustrating a
portion of the first display mode switching circuit 114, the
organic electro-luminescence display pixel 112, and a portion
ofthe second display mode switching circuit 630 according to
a fifth embodiment of the invention. With reference to FIG. 5
and FIG. 6, the circuit operation of this embodiment is similar
to that described in the embodiment depicted in FIG. 5.
Besides, the first organic electro-luminescence device 610
and the first organic electro-luminescence device 510 are
structurally similar, and the second display mode switching
circuit 630 and the second display mode switching circuit 530
are structurally similar. The difference therebetween lies in
that the second organic electro-luminescence device 620 of
this embodiment further includes the second switching tran-
sistor ST2 and the second capacitor C2.

[0052] In the second organic electro-luminescence device
620, the gate electrode of the second switching transistor ST2
is electrically connected to the corresponding scan line 108 to
receive the corresponding scan signal SCN, and the source
electrode of the second switching transistor ST2 receives the
corresponding data signal Vdata2. The second capacitor C2 is
coupled between the drain electrode of the second switching
transistor ST2 and the source electrode of the second drive
transistor D'T2. Here, it is presumed that the gate electrode of
the first switching transistor ST1 and the gate electrode of the
second switching transistor ST2 are electrically connected to
the same scan line 108 to receive the same scan signal SCN,
and that the source electrode of the first switching transistor
ST1 and the source electrode of the second switching transis-
tor ST2 respectively receive the data signals Vdatal and
Vdata2. Here, the data signals Vdatal and Vdata2 are differ-
ent and can be transmitted through different data lines 110.
[0053] Thereby, if the first organic electro-luminescence
device 610 and the second organic electro-luminescence
device 620 are respectively the bottom-emission organic
electro-luminescence device and the top-emission organic
electro-luminescence device, different images can be dis-
played on the front side and the back side of the organic
electro-luminescence display panel 100. Moreover, whether
the images are displayed or not is determined by the first
display mode switching circuit 114 and the second display
mode switching circuit 630. In other embodiments of the
invention, one of the first display mode switching circuit 114
and the second display mode switching circuit 630 can be
omitted.

[0054] Additionally, in the previous embodiments, the scan
lines, the data lines, the first and second organic electro-
luminescence devices, and the first display mode switching
circuit and/or the second display mode switching circuit can
be together considered as a switchable organic electro-lumi-
nescence display circuit. Electrical connecting correlations
(or the coupling correlations) between the source electrodes
and the drain electrodes of the transistors are exchangeable
without interfering with the aforesaid embodiments. More-
over, the previous embodiments are merely exemplary, and
circuit structures derived from descriptions of the previous
embodiments can also be considered as the embodiments of
the invention, which should not be construed as limitations to
this invention.

[0055] FIG. 7 is a top view illustrating the organic electro-
luminescence display pixel 112 according to an embodiment
of the invention. With reference to FIG. 7, in the organic
electro-luminescence display pixel 112 of this embodiment,
the gate electrodes ST1G of the first switching transistors ST1
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are coupled to the scan lines 108, and the source electrodes
ST1S of the first switching transistors ST1 are coupled to the
data lines 110. Channel layers ST1T are configured on the
gate electrodes ST1G of the first switching transistors ST1
and electrically connected to the source electrodes ST1S and
the drain electrodes ST1D of the first switching transistors
ST1. The drain electrodes ST1D of the first switching tran-
sistors ST1 are coupled to the gate electrodes DT1G of the
first drive transistors DT1 and the gate electrodes DT2G of the
second drive transistors DT2. Here, the gate electrodes DT1G
of'the first drive transistors DT1 are electrically connected to
the gate electrodes DT2G of the second drive transistors DT2.
[0056] Thechannellayers DT1T are configured on the gate
electrodes DT1G of the first drive transistors DT1 and elec-
trically connected to the source electrodes DT1S and the
drain electrodes DT1D of the first drive transistors DT1. The
source electrodes DT1S of the first drive transistors DT1 are
electrically connected to the power lines PL, so as to receive
the first voltage source OVDD. The drain electrodes DT1D of
the first drive transistors DT1 are electrically connected to the
anodes OD1A of the first organic electro-luminescence
diodes OD1, and organic functional layers OD10 and the
cathodes OD1C of the first organic electro-luminescence
diodes OD1 are sequentially configured on the anodes OD1A
of the first organic electro-luminescence diodes OD1. Here,
the organic functional layers OD10O at least include organic
light emitting layers. Alternatively, the organic functional
layers OD10O can include electron transporting layers, hole
transporting layers, and so on. Since this is well known to
people having ordinary skill in the art, no further descriptions
in this regard will be provided hereinafter.

[0057] On the other hand, the channel layers DT2T are
configured on the gate electrodes DT2G of the second drive
transistors DT2 and electrically connected to the source elec-
trodes DT2S and the drain electrodes DT2D of the second
drive transistors DT2. The source electrodes DT2S of the
second drive transistors DT?2 are electrically connected to the
connection lines CL, so as to electrically connect the source
electrodes or the drain electrodes of the first display mode
switching transistors MST1. The drain electrodes DT2D of
the second drive transistors D'T2 are electrically connected to
the anodes OD2A of the second organic electro-lumines-
cence diodes OD2, and organic functional layers OD20 and
the cathodes OD2C of the second organic electro-lumines-
cence diodes OD2 are sequentially configured on the anodes
OD2A of the second organic electro-luminescence diodes
OD2. Here, the organic functional layers OD20 are similar to
the organic functional layers OD10, and therefore no further
descriptions are provided hereinafter.

[0058] Besides, when the first organic electro-lumines-
cence diodes OD1 and the second organic electro-lumines-
cence diodes OD2 emit red light, the organic electro-lumi-
nescence display pixels 112 are red pixels; when the first
organic electro-luminescence diodes OD1 and the second
organic electro-luminescence diodes OD2 emit green light,
the organic electro-luminescence display pixels 112 are green
pixels; when the first organic electro-luminescence diodes
OD1 and the second organic electro-luminescence diodes
OD2 emit blue light, the organic electro-luminescence dis-
play pixels 112 are blue pixels. Note that the above descrip-
tions are exemplary and are not intended to limit the inven-
tion.

[0059] FIG. 8is across-sectional view illustrating a portion
of'the organic electro-luminescence display pixel 112 accord-
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ing to an embodiment of the invention. With reference to FIG.
8, in this embodiment, the gate electrode DT1G of the first
drive transistor DT1 and the gate electrode DT2G of the
second drive transistor DT2 are electrically connected and
configured on the substrate 102. A gate insulating layer Gl is
configured on the gate electrode DT1G of the first drive
transistor DT1, the gate electrode DT2G of the second drive
transistor DT2, and the substrate 102. The channel layers
DT1T and DT2T, the source electrode DT1S and the drain
electrode DT1D of the first drive transistor DT1, the source
electrode DT2S and the drain electrode DT2D of the second
drive transistor DT2, and the drain electrode ST1D of the first
switching transistor ST1 are configured on the gate insulating
layer GI.

[0060] The channel layer DT respectively covers the source
electrode DT and the drain electrode DT1D of the first drive
transistor DT1, and the channel layer DT2T respectively cov-
ers the source electrode DT2S and the drain electrode DT2D
of the first drive transistor DT2. In addition, etch stop layers
ES1 and ES2 are respectively configured on the channel lay-
ers DT1T and DT2T. Protection layers BP1 and BP2 are
sequentially configured on the etch stop layers ES1 and ES2,
the source electrode DT and the drain electrode DT1D of the
first drive transistor DT1, the source electrode DT2S and the
drain electrode DT2D of the second drive transistor DT2, and
the drain electrode ST1D of'the first switching transistor ST1.
The protection layer BP2 is etched to form holes in the first
organic electro-luminescence diode OD1 and the second
organic electro-luminescence diode OD2.

[0061] A connection line CT1 is configured between the
protection layers BP1 and BP2 to connect the gate electrode
DT1G of the first drive transistor DT1, the gate electrode
DT2G of the second drive transistor DT2, and the drain elec-
trode ST1D of the first switching transistor ST1. Here, the
connection line CT1 passes through the protection layer BP1
and the gate insulating layer GI to electrically connect the
gate electrode DT1G of the first drive transistor DT1 and the
gate electrode DT2G of the second drive transistor DT2. The
connection line CT1 further passes through the protection
layer BP1 to electrically connect the drain electrode ST1D of
the first switching transistor ST1.

[0062] The anode OD1A of the first organic electro-lumi-
nescence diode OD1 and the organic functional layer OD10
as well as the anode OD2A of the second organic electro-
luminescence diode OD2 and the organic functional layer
OD20 are sequentially configured in the two holes of the
protection layer BP2, respectively. The cathode OD1C of the
first organic electro-luminescence diode OD1 and the cath-
ode OD2C of the second organic electro-luminescence diode
OD2 are then configured on the protection layer BP2 and the
organic functional layers OD10 and OD20. Here, the cath-
ode ODI1C is electrically connected to the cathode OD2C.
[0063] The first and second organic electro-luminescence
diodes OD1 and OD2 can be controlled to emit light in an
upward mode, in a downward mode, or in a double-sided
mode according to the material of electrodes. For instance,
when the first organic electro-luminescence diode OD1 emits
light in an upward mode, and the second organic electro-
luminescence diode OD2 emits light in a double-sided mode,
the anode OD1A of the first organic electro-luminescence
diode OD1 can be made of a single-layered non-transparent
conductive layer or a layer in which a non-transparent con-
ductive layer and a transparent conductive layer are stacked
together. The material of the non-transparent conductive
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layer is metal, and the material of the transparent conductive
layer is indium tin oxide (ITO), for instance. The cathode
ODI1C of the first organic electro-luminescence diode OD1
can be made of a transparent conductive layer, e.g., an I[TO
layer, so as to emit light in an upward mode. Besides, the
anode OD2A and the cathode OD2C of the second organic
electro-luminescence diode OD2 can both be made of a trans-
parent conductive layer, e.g., an ITO layer, so as to emit light
in a double-sided mode. In addition to the above, people
having ordinary skill in the art can also properly adjust posi-
tions where the non-light-transmissive conductive layers are
formed, so as to control the light emitting directions.

[0064] In light of the foregoing, in the organic electro-
luminescence display panel and the switchable organic elec-
tro-luminescence display circuit of the invention, each of the
organic electro-luminescence display pixels has the first and
second organic electro-luminescence devices. A display
mode switching circuit is used to control the first organic
electro-luminescence device or the second organic electro-
luminescence device.

[0065] The first organic electro-luminescence device and
the second organic electro-luminescence device emit light in
different mode. Thereby, the organic electro-luminescence
display panel can be switched to have different display
effects. Since the first display mode switching transistor is
electrically connected to all of the second organic electro-
luminescence devices directly, the display mode can be
switched in a rapid and direct manner. As such, undesired
delay in frame displaying does not occur, and power con-
sumption can be lowered down.

[0066] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
invention without departing from the scope or spirit of the
invention. In view of the foregoing, it is intended that the
invention cover modifications and variations of this invention
provided they fall within the scope of the following claims
and their equivalents.

What is claimed is:

1. A switchable organic electro-luminescence display

panel comprising:

a substrate having a display region and a peripheral region;

a plurality of scan lines configured on the substrate;

a plurality of data lines configured on the substrate and
intersected with the scan lines;

a plurality of organic electro-luminescence display pixels
configured in the display region, each of the organic
electro-luminescence display pixels being electrically
connected to one of the scan lines and one of the data
lines correspondingly and each of the organic electro-
luminescence display pixels comprising:

a first organic electro-luminescence device coupled
between a first voltage source and a second voltage
source;

a second organic electro-luminescence device coupled
between the first voltage source and the second volt-
age source, the first organic electro-luminescence
device and the second organic electro-luminescence
device being electrically connected to one of the scan
lines and emitting light in different mode; and

a first display mode switching circuit configured in the
peripheral region and comprising:

a first display mode switching line; and

at least one first display mode switching transistor com-
prising a first display switching gate electrode, a first
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display switching source/drain electrode, and a sec-
ond display switching source/drain electrode, the first
display switching gate electrode being electrically
connected to the first display mode switching line, the
first display switching source/drain electrode being
electrically connected to the first voltage source, the
second display switching source/drain electrode
being electrically connected to all of the second
organic electro-luminescence devices.

2. The switchable organic electro-luminescence display
panel as claimed in claim 1, wherein the first organic electro-
luminescence device is a bottom-emission organic electro-
luminescence device, a top-emission organic electro-lumi-
nescence device, or a dual-emission organic electro-
luminescence device, and the second organic electro-
luminescence device is a bottom-emission organic electro-
luminescence device, a top-emission organic -electro-
luminescence device, or a dual-emission organic electro-
luminescence device.

3. The switchable organic electro-luminescence display
panel as claimed in claim 1, wherein the first organic electro-
luminescence device and the second organic electro-lumines-
cence device in each of the organic electro-luminescence
display pixels are electrically connected to one of the data
lines.

4. The switchable organic electro-luminescence display
panel as claimed in claim 1, further comprising a second
display mode switching circuit, wherein each of the first
organic electro-luminescence devices is electrically con-
nected to the first voltage source through the second display
mode switching circuit.

5. The switchable organic electro-luminescence display
panel as claimed in claim 1, wherein the first organic electro-
luminescence device in each of the organic electro-lumines-
cence display pixels comprises:

a first organic electro-luminescence diode having a first
end and a second end, the second end being electrically
connected to the second voltage source;

a switching transistor having a first gate electrode, a first
source electrode, and a first drain electrode, the first gate
electrode being electrically connected to one of the scan
lines, the first source electrode being electrically con-
nected to one of the data lines correspondingly;

a first drive transistor having a second gate electrode, a
second source electrode, and a second drain electrode,
the second gate electrode being electrically connected to
the first drain electrode, the second source electrode
being electrically connected to the first voltage source,
the second drain electrode being electrically connected
to the first end; and

a capacitor coupled between the first drain electrode and
the second source electrode.

6. The switchable organic electro-luminescence display
panel as claimed in claim 5, wherein the second organic
electro-luminescence device in each of the organic electro-
luminescence display pixels comprises:

asecond organic electro-luminescence diode having a third
end and a fourth end, the fourth end being electrically
connected to the second voltage source; and

a second drive transistor having a third gate electrode, a
third source electrode, and a third drain electrode, the
third gate electrode being electrically connected to the
first drain electrode, the third source electrode being
electrically connected to the first voltage source through
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the first display mode switching circuit, the third drain
electrode being electrically connected to the third end.

7. The switchable organic electro-luminescence display
panel as claimed in claim 1, wherein the first organic electro-
luminescence device in each of the organic electro-lumines-
cence display pixels comprises:

a first organic electro-luminescence diode having a first
end and a second end, the first end being electrically
connected to the first voltage source;

a switching transistor having a first gate electrode, a first
source electrode, and a first drain electrode, the first gate
electrode being electrically connected to one of the scan
lines, the first source electrode being electrically con-
nected to one of the data lines correspondingly;

a first drive transistor having a second gate electrode, a
second source electrode, and a second drain electrode,
the second gate electrode being electrically connected to
the first drain electrode, the second source electrode
being electrically connected to the second end, the sec-
ond drain electrode being electrically connected to the
second voltage source; and

a capacitor coupled between the first drain electrode and
the second source electrode or between the first drain
electrode and the first voltage source.

8. The switchable organic electro-luminescence display
panel as claimed in claim 7, wherein the second organic
electro-luminescence device in each of the organic electro-
luminescence display pixels comprises:

a second organic electro-luminescence diode having a third
end and a fourth end, the third end being electrically
connected to the first voltage source through the first
display mode switching circuit; and

a second drive transistor having a third gate electrode, a
third source electrode, and a third drain electrode, the
third gate electrode being electrically connected to the
first drain electrode, the third source electrode being
electrically connected to the fourth end, the third drain
electrode being electrically connected to the second
voltage source.

9. The switchable organic electro-luminescence display
panel as claimed in claim 7, wherein the second organic
electro-luminescence device in each of the organic electro-
luminescence display pixels comprises:

a second organic electro-luminescence diode having a third
end and a fourth end, the third end being electrically
connected to the first voltage source; and

a second drive transistor having a third gate electrode, a
third source electrode, and a third drain electrode, the
third gate electrode being electrically connected to the
first drain electrode, the third source electrode being
electrically connected to the fourth end, the third drain
electrode being electrically connected to the second
voltage source through the first display mode switching
circuit.

10. The switchable organic electro-luminescence display
panel as claimed in claim 1, wherein the first organic electro-
luminescence device and the second organic electro-lumines-
cence device in each of the organic electro-luminescence
display pixels are electrically connected to different data lines
of the data lines.

11. The switchable organic electro-luminescence display
panel as claimed in claim 10, wherein the first organic electro-
luminescence device in each of the organic electro-lumines-
cence display pixels comprises:
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a first organic electro-luminescence diode having a first
end and a second end, the second end being electrically
connected to the second voltage source;

a first switching transistor having a first gate electrode, a
first source electrode, and a first drain electrode, the first
gate electrode being electrically connected to one of the
scan lines, the first source electrode being electrically
connected to one of the data lines correspondingly;

a first drive transistor having a second gate electrode, a
second source electrode, and a second drain electrode,
the second gate electrode being electrically connected to
the first drain electrode, the second source electrode
being electrically connected to the first voltage source,
the second drain electrode being electrically connected
to the first end; and

a first capacitor coupled between the first drain electrode
and the second source electrode.

12. The switchable organic electro-luminescence display
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connected to one of the scan lines and one of the data
lines correspondingly and each of the organic electro-
luminescence display pixels comprising:

a first organic electro-luminescence device;

a second organic electro-luminescence device, the first
organic electro-luminescence device and the second
organic electro-luminescence device being electri-
cally connected to one of the scan lines and emitting
light in different mode; and

a first display mode switching circuit configured in the
peripheral region, wherein each of the first organic elec-
tro-luminescence devices is forward-coupled between a
first voltage source and a second voltage source, and
each of the second organic electro-luminescence
devices is electrically connected to the first voltage
source or the second voltage source through the first
display mode switching circuit.

14. A switchable organic electro-luminescence display cir-
cuit comprising:
a plurality of scan lines;

panel as claimed in claim 11, wherein the second organic
electro-luminescence device in each of the organic electro-
luminescence display pixels comprises:

asecond organic electro-luminescence diode having a third
end and a fourth end, the third end being electrically
connected to the second voltage source;

a second switching transistor having a third gate electrode,
a third source electrode, and a third drain electrode, the
third gate electrode being electrically connected to one
of the scan lines, the third source electrode being elec-
trically connected to one of the data lines correspond-
ingly;

a second drive transistor having a fourth gate electrode, a
fourth source electrode, and a fourth drain electrode, the
fourth gate electrode being electrically connected to the
third drain electrode, the fourth source electrode being
electrically connected to the first voltage source, the
fourth drain electrode being electrically connected to the
third end; and

a second capacitor coupled between the third drain elec-
trode and the fourth source electrode.

13. A switchable organic electro-luminescence display

panel comprising:

a substrate having a display region and a peripheral region;

a plurality of scan lines configured on the substrate;

a plurality of data lines configured on the substrate and
intersected with the scan lines;

a plurality of organic electro-luminescence display pixels
configured in the display region, each of the organic
electro-luminescence display pixels being electrically

a plurality of data lines intersected with the scan lines;

a plurality of first organic electro-luminescence devices,
each of the first organic electro-luminescence devices
being electrically connected to one of the scan lines and
one of the data lines correspondingly and coupled
between a first voltage source and a second voltage
source;

a plurality of second organic electro-luminescence
devices, each of the second organic electro-lumines-
cence devices being electrically connected to one of the
scan lines and one of the data lines correspondingly and
coupled to the first voltage source;

a first display mode switching line; and

at least one first display mode switching transistor com-
prising a first display switching gate electrode, a first
display switching source/drain electrode, and a second
display switching source/drain electrode, the first dis-
play switching gate electrode being electrically con-
nected to the first display mode switching line, the first
display switching source/drain electrode being electri-
cally connected to the second voltage source, the second
display switching source/drain electrode being electri-
cally connected to all of the second organic electro-
luminescence devices.
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