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DOUBLE-SIDED OLED DISPLAY DEVICE
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to the field of display
technology, and more particular to a double-sided organic
light-emitting diode (OLED) display device.

2. The Related Arts

[0002] In the field of display technology, flat panel dis-
plays, such as liquid crystal displays (LCDs) and organic
light-emitting diode (OLED) displays, have gradually taken
the place of cathode ray tube (CRT) displays.

[0003] The LCD shows various advantages, such as thin
device body, low power consumption, and been free of
radiations, and has been widely used in various applications,
such as liquid crystal televisions, mobile phones, digital
cameras, tablet computers, and display screens of notebook
computers.

[0004] The OLED display has various features, such as
being self-luminous, high brightness, fast response, wide
view angle, low power consumption, and being capable of
flexible displaying and is considered “dream displays” that
has attracted the attention of major display manufacturers
and is becoming a main stream of the third-generation
displays in the field of display technology.

[0005] Heretofore, the LCD and OLED display are gen-
erally single-sided displays. Taking a contemporary OLED
display as an example, there are generally several different
types, including top emission, bottom emission, and trans-
parent display, among which the top-emission OLED dis-
play and the bottom-emission OLED display are capable of
only single side displaying, while the transparent OLED
display, although allowing a user to observe images from
opposite directions of the front and rear sides of the OLED
display, is only capable of providing a normally displayed
image from one direction, while the image observed on the
opposite direction is display in a reversed way, so that no
double-sized normal displaying can be achieved.

[0006] For contemporary LCDs, being constrained to the
displaying principle of the LCD, only single-sided display-
ing or transparent displaying is possible.

[0007] With the diversification of styles of electronic
products, double-sided displaying is becomes a new feature
of the next generation of display devices, particularly for
display devices for applications in shop exhibition or out-
doors displaying. However, double-sided display devices
that are currently available are simply structured by com-
bined two independent single-sided display devices in a
back-to-back manner in order to display on two opposite
sides. The combined structure is bulky and not beautiful,
requires a high manufacturing cost, and does not meet the
demand of general consumers for lightweight, compactness,
and high cost-to-performance ratio.

SUMMARY OF THE INVENTION

[0008] An objective of the present invention are to provide
a double-sided organic light-emitting diode (OLED) display
device, which provides displaying on two sides with one
display so as to reduce costs of installation and maintenance,
reduce the amount of space occupied by displays, and helps
improve aesthetics.
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[0009] To achieve the above objective, the present inven-
tion provides an OLED display device, which comprises a
plurality of pixels arranged in an array, each of the pixels
comprising a plurality of sub-pixels that are arranged in
sequence, each of the sub-pixels comprising an OLED;
[0010] wherein the pixels located in one row of the array
or the pixels located in one column of the array collectively
form a displaying section, and for two adjacent ones of the
displaying sections, the OLEDs of the pixels of one of the
displaying sections are top-emission OLEDs, and the
OLEDs of the pixels of the other one of the displaying
sections are bottom-emission OLEDs.

[0011] Optionally, the OLEDs of the pixels of odd rows
are top-emission OLEDs and the OLEDs of the pixels of
even rows are bottom-emission OLED:s.

[0012] Optionally, the OLEDs of the pixels of even rows
are top-emission OLEDs and the OLEDs of the pixels of odd
rows are bottom-emission OLEDs.

[0013] Optionally, the OLEDs of the pixels of odd col-
umns are top-emission OLEDs and the OLEDs of the pixels
of even columns are bottom-emission OLED:s.

[0014] Optionally, the OLEDs of the pixels of even col-
umns are top-emission OLEDs and the OLEDs of the pixels
of odd columns are bottom-emission OLEDs.

[0015] The top-emission OLED comprises a first anode, a
first OLED emissive layer arranged on the first anode, and
a transparent cathode set on and covering the first OLED
emissive layer; and

[0016] the bottom-emission OLED comprises a second
anode, a second OLED emissive layer arranged on the
second anode, and a non-transparent cathode set on and
covering the second OLED emissive layer.

[0017] The transparent cathode further covers the non-
transparent cathode.

[0018] The double-sided OLED display device further
comprises a thin-film transistor (TFT) backplate, a pixel
definition layer arranged on the TFT backplate, and a
polarizer attached to an undersurface of the TFT backplate;
and

[0019] the pixel definition layer comprises a first pixel
definition hole and a second pixel definition hole, the
top-emission OLED being received in the first pixel defini-
tion hole and arranged on the TFT backplate, the bottom-
emission OLED being received in the second pixel defini-
tion hole and arranged on the TFT backplate; and a portion
of the TFT backplate that corresponds to the second OLED
emissive layer is transparent and light transmitting.

[0020] The TFT backplate comprises:
[0021] a backing plate;
[0022] a first metal layer that is arranged on the backing

plate and is patterned, wherein the patterned first metal layer
comprises a first gate electrode, a first lower electrode plate,
a second gate electrode, and a second lower electrode plate
that are spaced from each other;

[0023] a gate insulation layer that is arranged on the
backing plate and covers the first gate electrode and the
second gate electrode and fills up spacing gaps among the
first gate electrode, the first lower electrode plate, the second
gate electrode, and the second lower electrode plate;
[0024] a first semiconductor active layer that is arranged
on the gate insulation layer and located exactly above the
first gate electrode;
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[0025] a second semiconductor active layer that is
arranged on the gate insulation layer and located exactly
above the second gate electrode;

[0026] an etch stop layer that is set on and covers the first
semiconductor active layer, the second semiconductor active
layer, the gate insulation layer, the first lower electrode plate,
and the second lower electrode plate;

[0027] a second metal layer that is arranged on the etch
stop layer and is patterned, wherein the patterned second
metal layer comprises a first source electrode, a first drain
electrode, a first upper electrode plate, a second source
electrode, a second drain electrode, and a second upper
electrode plate that are spaced from each other;

[0028] a protective layer that is set on and covers the
second metal layer and the etch stop layer; and

[0029] an organic planarization layer that is set on and
covers the protective layer,

[0030] wherein the first gate electrode, the first semicon-
ductor active layer, the first source electrode, and the first
drain electrode collectively form a first drive TFT, and the
first lower electrode plate and the first upper electrode plate
collectively form a first capacitor; the first source electrode
and the first drain electrode are respectively connected,
through a first via and second via that extend through the
etch stop layer, to two ends of the first semiconductor active
layer and the first source electrode is further connected,
through a third via that extends through the etch stop layer,
to the first lower electrode plate; and the first anode is
connected, through a fourth via that extends through the
organic planarization layer and the protective layer, to the
first upper electrode plate; and

[0031] the second gate electrode, the second semiconduc-
tor active layer, the second source electrode, and the second
drain electrode collectively form a second drive TFT, and the
second lower electrode plate and the second upper electrode
plate collectively form a second capacitor, the second source
electrode and the second drain electrode are respectively
connected, through a fifth via and a sixth via that extend
through the etch stop layer, to two ends of the second
semiconductor active layer and the second source electrode
is further connected, through a seventh via that extends
through the etch stop layer, to the second lower electrode
plate; and the second anode is connected, through an eighth
via that extends through the organic planarization layer and
the protective layer, to the second upper electrode plate.

[0032] The first anode and the second anode are each
formed of a material composing indium tin oxides; the
transparent cathode is formed of a material comprising a
magnesium and silver alloy and the non-transparent cathode
is formed of a material comprising aluminum.

[0033] The present invention also provides an OLED
display device, which comprises a plurality of pixels
arranged in an array, each of the pixels comprising a
plurality of sub-pixels that are arranged in sequence, each of
the sub-pixels comprising an OLED;

[0034] wherein the pixels located in one row of the array
or the pixels located in one column of the array collectively
form a displaying section, and for two adjacent ones of the
displaying sections, the OLEDs of the pixels of one of the
displaying sections are top-emission OLEDs, and the
OLEDs of the pixels of the other one of the displaying
sections are bottom-emission OLEDs;

Jan. 10,2019

[0035] wherein the top-emission OLED comprises a first
anode, a first OLED emissive layer arranged on the first
anode, and a transparent cathode set on and covering the first
OLED emissive layer; and

[0036] the bottom-emission OLED comprises a second
anode, a second OLED emissive layer arranged on the
second anode, and a non-transparent cathode set on and
covering the second OLED emissive layer;

[0037] and further comprising a thin-film transistor (TFT)
backplate, a pixel definition layer arranged on the TFT
backplate, and a polarizer attached to an undersurface of the
TFT backplate; and

[0038] the pixel definition layer comprises a first pixel
definition hole and a second pixel definition hole, the
top-emission OLED being received in the first pixel defini-
tion hole and arranged on the TFT backplate, the bottom-
emission OLED being received in the second pixel defini-
tion hole and arranged on the TFT backplate; and a portion
of the TFT backplate that corresponds to the second OLED
emissive layer is transparent and light transmitting.

[0039] The efficacy of the present invention is that the
present invention provides a double-sided OLED display
device, in which two adjacent ones of displaying sections are
arranged such that OLEDs of all the pixels located in one of
the displaying sections are top-emission OLEDs, while the
OLEDs of all the pixels located in another one of the
displaying sections are bottom-emission OLEDs. A user is
allowed to observe normal displaying of images in two
opposite directions associated with the front and rear sides
of one OLED display device and there is no need to combine
two display devices in a back-to-back manner to provide
double-sided displaying so that the application range of the
OLED display device can be widened, the amount of space
occupied by the double-sided display device can be reduced,
and aesthetics of the double-sided display devices can be
greatly improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] For better understanding of the features and tech-
nical contents of the present invention, reference will be
made to the following detailed description of the present
invention and the attached drawings. However, the drawings
are provided only for reference and illustration and are not
intended to limit the present invention.

[0041] In the drawings:

[0042] FIG. 1is a schematic view illustrating directions of
light emission of a double-sided organic light-emitting diode
(OLED) display device according to an embodiment of the
present invention;

[0043] FIG. 2 is a cross-sectional view illustrating a struc-
ture of the double-sided OLED display device according to
an embodiment of the present invention; and

[0044] FIG. 3 is a circuit diagram of the double-sided
OLED display device according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0045] To further expound the technical solution adopted
in the present invention and the advantages thereof, a
detailed description will be given with reference to the
preferred embodiments of the present invention and the
drawings thereof.
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[0046] Referring to both FIGS. 1 and 2, the present
invention provides a double-sided organic light-emitting
diode (OLED) display device, which comprises a plurality
of pixels P arranged in an array. Each of the pixels P
comprises a plurality of sub-pixels SP that are sequentially
arranged. Fach of the sub-pixels SP comprises an OLED.
The pixels P that are located in one row or the pixels P that
are located in a column are collectively defined as a dis-
playing section A, and for two displaying sections A that are
adjacent to each other, the OLEDs of all the pixels P of one
of the displaying sections A are top-emission OLEDs D,
which emit light toward a front side of the OLED display
device, while the OLEDs of all the pixels P of the other one
of the displaying section A are bottom-emission OLEDs D',
which emit light toward a rear side of the OLED display
device. The arrangement that the OLEDs of all the pixels P
of one displaying section A of two adjacent displaying
sections A are set as top-emission OLEDs D, while the
OLED:s of all the pixels P of the other displaying section A
are set as bottom-emission OLEDs D' allows a user to
observe normal displaying of images in two opposite direc-
tions associated with the front and rear sides of one OLED
display device and there is no need to combine two display
devices in a back-to-back manner to provide double-sided
displaying so that the application range of the OLED display
device can be widened, the amount of space occupied by the
double-sided display device can be reduced, and aesthetics
of the double-sided display devices can be greatly improved.
[0047] FIG. 1 illustrates just one feasible embodiment of
the double-sided OLED display device according to the
present invention. In the embodiment, the OLEDs of the
pixels of the odd columns are provided as top-emission
OLEDs D, while the OLEDs of the pixels of the even
columns are provided as bottom-emission OLEDs D".
[0048] It is also possible, alternatively, to provide the
OLED:s of the pixels of the even columns as top-emission
OLEDs D and the OLEDs of the pixels of the odd columns
as bottom-emission OLEDs D';

[0049] or alternatively, to provide the OLED:s of the pixels
of the odd rows as top-emission OLEDs D and the OLEDs
of the pixels of the even rows as bottom-emission OLEDs
D,

[0050] or further alternatively, to provide the OLEDs of
the pixels of the even rows as top-emission OLEDs D and
the OLED:s of the pixels of the odd rows as bottom-emission
OLEDs D".

[0051] Specifically, in the embodiment of FIG. 1, each of
the pixels P comprises a red sub-pixel R, a green sub-pixel
G, and a blue sub-pixel B that are arranged in sequence. It
is also possible to structure each of the pixels P as further or
alternatively comprising a white sub-pixel or a yellow
sub-pixel.

[0052] Specifically, as shown in FIG. 2, the top-emission
OLED D comprises a first anode 51, a first OLED emissive
layer 52 arranged on the first anode 51, and a transparent
cathode 53 set on and covering the first OLED emissive
layer 52, wherein the first anode 51 is formed of a material
that is preferably a transparent indium tin oxide (ITO) film;
the transparent cathode 53 is formed of a material that is a
magnesium and silver (Mg—Ag) alloy. The bottom-emis-
sion OLED D' comprises a second anode 54, a second
OLED emissive layer 55 arranged on the second anode 54,
and a non-transparent cathode 56 set on and covering the
second OLED emissive layer 55, wherein the second anode
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54 is formed of a material that is preferably a transparent
ITO film; the non-transparent cathode 56 is formed of a
material that is aluminum (Al). Further, a coverage range of
the non-transparent cathode 56 is limited to an area in which
the sub-pixels SP of the bottom-emission OLED D' are
located, while a coverage range of the transparent cathode
53 is generally not limited and may cover an area in which
the sub-pixels SP of the top-emission OLED D are located
or may further cover the non-transparent cathode 56 in order
to reduce resistivity thereof.

[0053] Specifically, the double-sided OLED display
device according to the present invention further comprises
a thin-film transistor (TFT) backplate 1, a pixel definition
layer 2 arranged on the TFT backplate 1, and a polarizer 3
attached to an undersurface of the TFT backplate 1.

[0054] In the above structure, the pixel definition layer 2
comprises a first pixel definition hole 21 and a second pixel
definition hole 22. The top-emission OLED D is received in
the first pixel definition hole 21 and arranged on the TFT
backplate 1; and the bottom-emission OLED D' is received
in the second pixel definition hole 22 and arranged on the
TFT backplate 1. A portion of the TFT backplate 1 that
corresponds to the second OLED emissive layer 55 is made
transparent so as to allow light emitting from the bottom-
emission OLED D' to transmit toward the rear side or
undersurface of the TFT backplate 1.

[0055] The TFT backplate 1 is provided therein with a
plurality of TFTs, and the structure of the TFTs is not limited
to any specific type and can be for example an etch-stop
type, a back channel type, a bottom gate type, or a top gate
type. FIG. 2 provides an illustration of an arrangement in
which the TFT backplate 1 is provided with TFTs of an
etch-stop bottom-gate structure. The TFT backplate 1 com-
prises:
[0056]
[0057] afirst metal layer 12 that is arranged on the backing
plate 11 and is patterned, wherein the patterned first metal
layer 12 comprises a first gate electrode 121, a first lower
electrode plate 122, a second gate electrode 123, and a
second lower electrode plate 124 that are spaced from each
other;

[0058] a gate insulation layer 13 that is arranged on the
backing plate 11 and covers the first gate electrode 121 and
the second gate electrode 123 and fills up spacing gaps
among the first gate electrode 121, the first lower electrode
plate 122, the second gate electrode 123, and the second
lower electrode plate 124;

[0059] a first semiconductor active layer 141 that is
arranged on the gate insulation layer 13 and located exactly
above the first gate electrode 121;

[0060] a second semiconductor active layer 142 that is
arranged on the gate insulation layer 13 and located exactly
above the second gate electrode 123;

[0061] an etch stop layer 15 that is set on and covers the
first semiconductor active layer 141, the second semicon-
ductor active layer 142, the gate insulation layer 13, the first
lower electrode plate 122, and the second lower electrode
plate 124;

[0062] a second metal layer 16 that is arranged on the etch
stop layer 15 and is patterned, wherein the patterned second
metal layer 16 comprises a first source electrode 161, a first
drain electrode 162, a first upper electrode plate 163, a

a backing plate 11,
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second source electrode 164, a second drain electrode 165,
and a second upper electrode plate 166 that are spaced from
each other,

[0063] a protective layer 17 that is set on and covers the
second metal layer 16 and the etch stop layer 15; and
[0064] an organic planarization layer 18 that is set on and
covers the protective layer 17.

[0065] The first gate electrode 121, the first semiconductor
active layer 141, the first source electrode 161, and the first
drain electrode 162 collectively form a first drive TFT T1,
and the first lower electrode plate 122 and the first upper
electrode plate 163 collectively form a first capacitor C1.
The first source electrode 161 and the first drain electrode
162 are respectively connected, through a first via V1 and
second via V2 that extend through the etch stop layer 15, to
two ends of the first semiconductor active layer 141. The
first source electrode 161 is further connected, through a
third via V3 that extends through the etch stop layer 15, to
the first lower electrode plate 122. The first anode 51 is
connected, through a fourth via V4 that extends through the
organic planarization layer 18 and the protective layer 17, to
the first upper electrode plate 163.

[0066] The second gate electrode 123, the second semi-
conductor active layer 142, the second source electrode 164,
and the second drain electrode 165 collectively form a
second drive TFT T2, and the second lower electrode plate
124 and the second upper electrode plate 166 collectively
form a second capacitor C2. The second source electrode
164 and the second drain electrode 165 are respectively
connected, through a fifth via V5 and a sixth via V6 that
extend through the etch stop layer 15, to two ends of the
second semiconductor active layer 142. The second source
electrode 164 is further connected, through a seventh via V7
that extends through the etch stop layer 15, to the second
lower electrode plate 124. The second anode 54 is con-
nected, through an eighth via V8 that extends through the
organic planarization layer 18 and the protective layer 17, to
the second upper electrode plate 166.

[0067] Further, the polarizer 3 is attached to the undersur-
face of the backing plate 11 of the TFT backplate 1; the pixel
definition layer 2 is arranged on the organic planarization
layer 18 of the TFT backplate 1; the second OLED emissive
layer 55 of the bottom-emission OLED D' is arranged not to
overlap the first metal layer 12 of the TFT backplate 1 and
also not to overlap the second metal layer 16 of the TFT
backplate 1 in order to ensure the portion of the TFT
backplate 1 that corresponds to the second OLED emissive
layer 55 is transparent and light-transmitting.

[0068] The backing plate 11 is preferably a glass plate.
[0069] The gate insulation layer 13, the etch stop layer 15,
and the protective layer 17 are each formed of a material that
comprises silicon oxide (SiOx), silicon nitride (SiOx), or a
stacked combination thereof.

[0070] The first semiconductor active layer 141 and the
second semiconductor active layer 142 are each formed of a
material comprising indium gallium zinc oxide (IGZO).
[0071] The organic planarization layer 18 and the pixel
definition layer 2 are each formed of a material comprising
organic photoresist.

[0072] Referring collectively to FIGS. 1 and 3, in the case
that the double-sided OLED display device of the present
invention is structured such that the pixels P located in one
column is taken as a displaying section A, different drive
integrated circuits (ICs, not shown) are necessary to respec-
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tively feed data signals to data lines 100 corresponding to the
pixels P of the odd columns and data lines 100 correspond-
ing to the pixels P of even columns in order to prevent
erroneous displaying.

[0073] In the case that the double-sided OLED display
device of the present invention is structured such that the
pixels P located in one row is taken as a displaying section
A, one signal drive IC (not shown) can be used to feed data
signals to each of data lines 100; however, the data signals
must be made different according to activation time of gate
scan lines 200, such that during activation of the gate scan
lines 200 of odd rows, the drive IC feeds the data signals
necessary for the pixels P of the odd rows to each of the data
lines 100 and similarly, during activation of the gate scan
lines 200 of even rows, the drive IC feeds the data signals
necessary for the pixels P of even rows to each of the data
lines 100.

[0074] In summary, the present invention provides a
double-sided OLED display device, in which two adjacent
ones of displaying sections are arranged such that OLEDs of
all the pixels located in one of the displaying sections are
top-emission OLEDs, while the OLEDs of all the pixels
located in another one of the displaying sections are bottom-
emission OLEDs. A user is allowed to observe normal
displaying of images in two opposite directions associated
with the front and rear sides of one OLED display device
and there is no need to combine two display devices in a
back-to-back manner to provide double-sided displaying so
that the application range of the OLED display device can be
widened, the amount of space occupied by the double-sided
display device can be reduced, and aesthetics of the double-
sided display devices can be greatly improved.

[0075] Based on the description given above, those having
ordinary skills in the art may easily contemplate various
changes and modifications of the technical solution and the
technical ideas of the present invention. All these changes
and modifications are considered belonging to the protection
scope of the present invention as defined in the appended
claims.

What is claimed is:

1. A double-sided organic light-emitting diode (OLED)
display device, comprising a plurality of pixels arranged in
an array, each of the pixels comprising a plurality of
sub-pixels that are arranged in sequence, each of the sub-
pixels comprising an OLED:

wherein the pixels located in one row of the array or the

pixels located in one column of the array collectively
form a displaying section, and for two adjacent ones of
the displaying sections, the OLEDs of the pixels of one
of the displaying sections are top-emission OLEDs, and
the OLEDs of the pixels of the other one of the
displaying sections are bottom-emission OLEDs.

2. The double-sided OLED display device as claimed in
claim 1, wherein the OLEDs of the pixels of odd rows are
top-emission OLEDs and the OLEDs of the pixels of even
rows are bottom-emission OLEDs.

3. The double-sided OLED display device as claimed in
claim 1, wherein the OLEDs of the pixels of even rows are
top-emission OLEDs and the OLEDs of the pixels of odd
rows are bottom-emission OLEDs.

4. The double-sided OLED display device as claimed in
claim 1, wherein the OLEDs of the pixels of odd columns
are top-emission OLEDs and the OLEDs of the pixels of
even columns are bottom-emission OLEDs.
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5. The double-sided OLED display device as claimed in
claim 1, wherein the OLEDs of the pixels of even columns
are top-emission OLEDs and the OLED:s of the pixels of odd
columns are bottom-emission OLEDs.

6. The double-sided OLED display device as claimed in
claim 1, wherein the top-emission OLED comprises a first
anode, a first OLED emissive layer arranged on the first
anode, and a transparent cathode set on and covering the first
OLED emissive layer; and

the bottom-emission OLED comprises a second anode, a

second OLED emissive layer arranged on the second
anode, and a non-transparent cathode set on and cov-
ering the second OLED emissive layer.

7. The double-sided OLED display device as claimed in
claim 6, wherein the transparent cathode further covers the
non-transparent cathode.

8. The double-sided OLED display device as claimed in
claim 6 further comprising a thin-film transistor (TFT)
backplate, a pixel definition layer arranged on the TFT
backplate, and a polarizer attached to an undersurface of the
TFT backplate; and

the pixel definition layer comprises a first pixel definition

hole and a second pixel definition hole, the top-emis-
sion OLED being received in the first pixel definition
hole and arranged on the TFT backplate, the bottom-
emission OLED being received in the second pixel
definition hole and arranged on the TFT backplate; and
a portion of the TFT backplate that corresponds to the
second OLED emissive layer is transparent and light
transmitting.

9. The double-sided OLED display device as claimed in
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wherein the first gate electrode, the first semiconductor

active layer, the first source electrode, and the first drain
electrode collectively form a first drive TFT, and the
first lower electrode plate and the first upper electrode
plate collectively form a first capacitor; the first source
electrode and the first drain electrode are respectively
connected, through a first via and second via that
extend through the etch stop layer, to two ends of the
first semiconductor active layer and the first source
electrode is further connected, through a third via that
extends through the etch stop layer, to the first lower
electrode plate; and the first anode is connected,
through a fourth via that extends through the organic
planarization layer and the protective layer, to the first
upper electrode plate; and

the second gate electrode, the second semiconductor

active layer, the second source electrode, and the sec-
ond drain electrode collectively form a second drive
TFT, and the second lower electrode plate and the
second upper electrode plate collectively form a second
capacitor, the second source electrode and the second
drain electrode are respectively connected, through a
fifth via and a sixth via that extend through the etch stop
layer, to two ends of the second semiconductor active
layer and the second source electrode is further con-
nected, through a seventh via that extends through the
etch stop layer, to the second lower electrode plate; and
the second anode is connected, through an eighth via
that extends through the organic planarization layer and
the protective layer, to the second upper electrode plate.
10. The double-sided OLED display device as claimed in

claim 8, wherein the TFT backplate comprises:

a backing plate;

a first metal layer that is arranged on the backing plate and
is pattemed, wherein the patterned first metal layer
comprises a first gate electrode, a first lower electrode
plate, a second gate electrode, and a second lower
electrode plate that are spaced from each other;

a gate insulation layer that is arranged on the backing
plate and covers the first gate electrode and the second
gate electrode and fills up spacing gaps among the first
gate electrode, the first lower electrode plate, the sec-
ond gate electrode, and the second lower electrode
plate;

a first semiconductor active layer that is arranged on the
gate insulation layer and located exactly above the first
gate electrode;

a second semiconductor active layer that is arranged on
the gate insulation layer and located exactly above the
second gate electrode;

an etch stop layer that is set on and covers the first
semiconductor active layer the second semiconductor
active layer the gate insulation layer the first lower
electrode plate, and the second lower electrode plate;

a second metal layer that is arranged on the etch stop layer
and is patterned, wherein the patterned second metal
layer comprises a first source electrode, a first drain
electrode, a first upper electrode plate, a second source
electrode, a second drain electrode, and a second upper
electrode plate that are spaced from each other;

a protective layer that is set on and covers the second
metal layer and the etch stop layer; and

an organic planarization layer that is set on and covers the
protective layer,

claim 6, wherein the first anode and the second anode are
each formed of a material comprising indium tin oxides; the
transparent cathode is formed of a material comprising a
magnesium and silver alloy and the non-transparent cathode
1s formed of a material comprising aluminum.
11. A double-sided organic light-emitting diode (OLED)
display device, comprising a plurality of pixels arranged in
an array, each of the pixels comprising a plurality of
sub-pixels that are arranged in sequence, each of the sub-
pixels comprising an OLED;
wherein the pixels located in one row of the array or the
pixels located in one column of the array collectively
form a displaying section, and for two adjacent ones of
the displaying sections, the OLEDs of the pixels of one
of the displaying sections are top-emission OLEDs, and
the OLEDs of the pixels of the other one of the
displaying sections are bottom-emission OLEDs;

wherein the top-emission OLED comprises a first anode,
a first OLED emissive layer arranged on the first anode,
and a transparent cathode set on and covering the first
OLED emissive layer; and

the bottom-emission OLED comprises a second anode, a
second OLED emissive layer arranged on the second
anode, and a non-transparent cathode set on and cov-
ering the second OLED emissive layer;

and further comprising a thin-film transistor (TFT) back-

plate, a pixel definition layer arranged on the TFT
backplate, and a polarizer attached to an undersurface
of the TFT backplate; and

the pixel definition layer comprises a first pixel definition

hole and a second pixel definition hole, the top-emis-
sion OLED being received in the first pixel definition
hole and arranged on the TFT backplate, the bottom-
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emission OLED being received in the second pixel
definition hole and arranged on the TFT backplate; and
aportion of the TFT backplate that to the second OLED
emissive layer is transparent and light transmitting.

12. The double-sided OLED display device as claimed in
claim 11, wherein the OLEDs of the pixels of odd rows are
top-emission OLEDs and the OLEDs of the pixels of even
rows are bottom-emission OLEDs.

13. The double-sided OLED display device as claimed in
claim 11, wherein the OLEDs of the pixels of even rows are
top-emission OLEDs and the OLEDs of the pixels of odd
rows are bottom-emission OLEDs.

14. The double-sided OLED display device as claimed in
claim 11, wherein the OLEDs of the pixels of odd columns
are top-emission OLEDs and the OLEDs of the pixels of
even columns are bottom-emission OLEDs.

15. The double-sided OLED display device as claimed in
claim 11, wherein the OLEDs of the pixels of even columns
are top-emission OLEDs and the OLED:s of the pixels of odd
columns are bottom-emission OLEDs

16. The double-sided OLED display device as claimed in
claim 11, wherein the transparent cathode further covers the
non-transparent cathode.

17. The double-sided OLED display device as claimed in
claim 11, wherein the TFT backplate comprises:

a backing plate;

a first metal layer that is arranged on the backing plate and
is patterned, wherein the patterned first metal layer
comprises a first gate electrode, a first lower electrode
plate, a second gate electrode, and a second lower
electrode plate that are spaced from each other;

a gate insulation layer that is arranged on the backing
plate and covers the first gate electrode and the second
gate electrode and fills up spacing gaps among the first
gate electrode, the first lower electrode plate, the sec-
ond gate electrode, and the second lower electrode
plate;

a first semiconductor active layer that is arranged on the
gate insulation layer and located exactly above the first
gate electrode;

a second semiconductor active layer that is arranged on
the gate insulation layer and located exactly above the
second gate electrode;

an etch stop layer that is set on and covers the first
semiconductor active layer the second semiconductor
active layer the gate insulation layer the first lower
electrode plate, and the second lower electrode plate;
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a second metal layer that is arranged on the etch stop layer
and is patterned, wherein the patterned second metal
layer comprises a first source electrode, a first drain
electrode, a first upper electrode plate, a second source
electrode, a second drain electrode, and a second upper
electrode plate that are spaced from each other;

a protective layer that is set on and covers the second
metal layer and the etch stop layer; and

an organic planarization layer that is set on and covers the
protective layer,

wherein the first gate electrode, the first semiconductor
active layer, the first source electrode, and the first drain
electrode collectively form a first drive TFT, and the
first lower electrode plate and the first upper electrode
plate collectively form a first capacitor; the first source
electrode and the first drain electrode are respectively
connected, through a first via and second via that
extend through the etch stop layer, to two ends of the
first semiconductor active layer and the first source
electrode is further connected, through a third via that
extends through the etch stop layer, to the first lower
electrode plate; and the first anode is connected,
through a fourth via that extends through the organic
planarization layer and the protective layer, to the first
upper electrode plate; and

the second gate electrode, the second semiconductor
active layer, the second source electrode, and the sec-
ond drain electrode collectively form a second drive
TFT, and the second lower electrode plate and the
second upper electrode plate collectively form a second
capacitor, the second source electrode and the second
drain electrode are respectively connected, through a
fifth via and a sixth via that extend through the etch stop
layer, to two ends of the second semiconductor active
layer and the second source electrode is further con-
nected, through a seventh via that extends through the
etch stop layer, to the second lower electrode plate; and
the second anode is connected, through an eighth via
that extends through the organic planarization layer and
the protective layer, to the second upper electrode plate.

18. The double-sided OLED display device as claimed in

claim 11, wherein the first anode and the second anode are
each formed of a material comprising indium tin oxides; the
transparent cathode is formed of a material comprising a
magnesium and silver alloy and the non-transparent cathode
is formed of a material comprising aluminum.
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