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OLED PIXEL STRUCTURE AND OLED
DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the technical field of
display, and particularly to an OLED pixel structure and an
OLED display device.

BACKGROUND OF THE INVENTION

[0002] Transparent display is one of the focuses of technol-
ogy trends recently. As mainstream of the current flat display,
A Thin Film Transistor Liquid Crystal Display (TFT-LCD)
and an Active Matrix Organic Light-emitting Device
(AMOLED) both can realize transparent display, particularly,
the AMOLED has better transparent display effect.

[0003] An OLED is a luminescent device in which organic
solid-state semiconductor is used as luminescent material.
The OLED has a promising application prospect due to its
advantages of simple manufacturing process, low cost, low
power consume, high luminance, wide range of working tem-
perature, and so on. Compared with a liquid crystal display
device, the OLED display device has a thinner and lighter
overall structure because OLED devices in an OLED display
device are capable of emitting light itself and thus a bulky and
heavy backlight in the liquid crystal display device can be
omitted. However, in most of AMOLED transparent display
technology of the prior art, light is emitted in double-side
manner, so that most of light emitted by the light source of
OLED devices is not rationally utilized, resulting in lower
utilization of the light source.

[0004] In addition, in most of AMOLED transparent dis-
play devices of the prior art, there are blank windows, each of
which is a transparent region arranged in each pixel or in
several pixels. That is, in such a region, no OLED device is
provided or driven so that normal optical property of the
region is kept so as to realize transparent display. Since the
region corresponding to the blank window only functions as
a transmission region and cannot be effectively utilized to
display images, utilization of display panel is low.

SUMMARY OF THE INVENTION

[0005] In view of the above shortcomings of the prior art,
the present invention provides an OLED pixel structure which
can effectively improve utilization of the light source of an
OLED device and utilization of adisplay panel, and an OLED
display device.

[0006] An OLED pixel structure according to an aspect of
the present invention comprises a thin film transistor and an
OLED device, the thin film transistor being provided therein
with a driving electrode for controlling whether the OLED
device emits light or not, wherein the OLED pixel structure
comprises a transmission region and a reflection region in
which a reflection layer formed by extending the driving
electrode is provided.

[0007] Preferably, the driving electrode comprises a gate,
and a source and a drain which are provided in a same layer,
the reflection layer being formed by extending the gate or the
drain towards a center of the pixel structure.

[0008] Preferably, the OLED device is of top-emitting
structure and comprises an anode and a cathode which are
arranged opposite to each other; the reflection layer is
arranged under the anode and partially overlapped with the
anode in a direction of orthographic projection.
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[0009] Preferably, the reflection layer is formed by using a
same material as the gate or the drain.

[0010] Preferably, the anode and the cathode are formed by
using a transparent electrode material or a metal alloy mate-
rial having equivalent transparent effect, and the reflection
layer is formed by using aluminium, copper, molybdenum,
aluminium-neodymium alloy, chromium, titanium, or silver.

[0011] Preferably, the reflection layer is formed by using a
same patterning process as that for the gate or the drain.

[0012] Preferably, the reflection layer has a same thickness
as that of the gate or the drain.

[0013] Preferably, an area ratio of the reflection layer to the
transmission region is 1:1.

[0014] Preferably, a structure of the thin film transistor
comprises a top-gate structure and a bottom-gate structure,
and the thin film transistor is an a-Si thin film transistor, a low
temperature poly-silicon thin film transistor, an oxide thin
film transistor, or an organic thin film transistor.

[0015] An OLED display device according to another
aspect of the present invention comprises a plurality of pixel
structures, each of which is the above OLED pixel structure.

[0016] The beneficial advantages of the present invention
are as follows. In the OLED pixel structure according to the
present invention, the anode and the cathode of the OLED
device of top-emitting structure both are formed by using a
transparent electrode material or a metal alloy material hav-
ing equivalent transparent effect, and the pattern of the metal
electrode (the gate or the drain) of the thin film transistor for
driving the OLED device is extended so as to serve as the
reflection layer of the pixel structure, such that a part of light
from the OLED device can be reflected back to the anode to be
reused, and thus the utilization of light source of the OLED
device in the OLED pixel structure is improved. In addition,
the transmission region is formed in a region, in which neither
a thin film transistor nor a reflection layer is formed, in the
pixel structure of the present invention. The transmission
region can be used for displaying background images and
realizing transparent display. Therefore, compared with the
OLED pixel structure in the prior art, the OLED pixel struc-
ture of the present invention has the area of a blank window
reduced and the utilization of display panel improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a sectional view of an OLED pixel struc-
ture in a first embodiment of the present invention;

[0018] FIG. 2 is a top view of the OLED pixel structure in
FIG. 1;
[0019] FIG. 3 is a sectional view of an OLED pixel struc-

ture in a second embodiment of the present invention; and

[0020] FIG. 4 is a top view of the OLED pixel structure in
FIG. 3.

REFERENCE NUMERALS
[0021] 1—substrate; 2—gate; 3—gate insulation layer;

4—active layer; 5—etch stopping layer; 6—source;
7—drain; 8—passivation layer; 9—resin layer; 10—anode;
11—pixel definition layer; 12—Ilight-emitting layer;
13—cathode: 14—encapsulation layer; 15—package sub-
strate; 16—through via; 17—reflection layer; 18—reflection
region; 19—transmission region.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0022] In order that a skilled person in the art may fully
understand the technical solutions of the invention, a partial
top view of an OLED pixel structure and an OLED display
device of the invention are described below in detail in con-
junction with the accompanying drawings along with specific
embodiments. It should be understood that layers, portions,
devices and so on in the drawings are not depicted in actual
proportion as a matter of convenience. Further, in order to
clearly show position relationships between the layers in the
pixel structure of the embodiments of the invention, the pro-
portions of the layers are slightly different between top views
(FIG. 2 for illustrating the first embodiment and FIG. 4 for
illustrating the second embodiment) and corresponding sec-
tional views (FIG. 1 for illustrating the first embodiment and
FIG. 3 for illustrating the second embodiment), and the layers
in the top views are depicted as having a certain transparency.
[0023] The present invention provides an OLED pixel
structure which comprises a thin film transistor and an OLED
device, the thin film transistor being provided with a driving
electrode for controlling whether the OLED device emits
light or not, wherein the OLED pixel structure comprises a
transmission region and a reflection region, and a reflection
layer formed by extending the driving electrode is provided in
the reflection region. The present invention further provides
an OLED display device comprising a plurality of the above
OLED pixel structures.

First Embodiment

[0024] Inthe thin film transistor of the pixel structure of the
present embodiment, the driving electrode comprises a gate,
and a source and a drain which are provided in a same layer,
the reflection layer being formed by extending the gate
towards a center of the pixel structure. The reflection layer
may be formed by using a same material as the gate, and
thickness of the reflection layer may be equal to that of the
gate.

[0025] Preferably, the OLED device is of top-emitting
structure, that s, light from the OLED device is emitted from
bottom to top of the OLED device. The OLED device com-
prises an anode and a cathode which are arranged opposite to
each other. Both the anode and the cathode are formed by
using transparent material or metal alloy material with
equivalent transparent effect. The reflection layer is arranged
under the anode and partially overlapped with the anode in a
direction of orthographic projection.

[0026] As shown in FIGS. 1 and 2, in the present embodi-
ment, as an example of a pixel structure in which the OLED
device is driven by a bottom-gate type thin film transistor, the
thin film transistor comprises a gate 2, a gate insulation layer
3, an active layer 4, an etch stopping layer 5, a source 6 and a
drain 7 which are arranged in a same layer, a passivation layer
8 and a resin layer 9 sequentially arranged on a substrate 1.
The gate 2 is formed to extend towards the center of the pixel
structure so as to form the reflection layer 17. An anode 10 of
the OLED device is arranged over the resin layer 9, and
electrically connected with the drain 7 through a through via
16 in the passivation layer 8 and the resin layer 9 (i.e., a
through via formed in the passivation layer 8 and the resin
layer 9 to make the drain 7 contact with the anode 10; the
through via in FIG. 1 is not marked with a reference number
since the through via has been filled with anode material). A
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pixel definition layer (PDL) 11, a light emitting layer (EL) 12
and a cathode 13 are sequentially arranged over the anode 10.
The pixel structure is encapsulated by an encapsulation layer
14 and a package substrate 15 sequentially arranged over the
cathode 13. The package substrate 15 can effectively prevent
encapsulation material from being damaged, and thus results
in better packaging effect.

[0027] Preferably, the reflection layer 17 is formed by a
same material as the gate 2, e.g., both of them are formed by
using aluminium, copper, molybdenum, aluminium-neody-
mium alloy, chromium, titanium, or silver. The thickness of
the reflection layer is equal to that of the gate 2, e.g., ranges
from 200 to 300 nm. The area of the reflectionlayer 17 may be
about 4 of the area of light-emitting region of pixel. The
anode 10 and the cathode 13 of the OLED device is formed by
a transparent electrode material or a metal alloy material
having equivalent transparent effect, e.g., the anode is formed
by transparent Indium Tin Oxide (ITO), and the cathode is
formed by very thin (for example, 10 to 50 nm) Mg—Ag alloy
film such that opaque Mg—Ag alloy material can achieve
transparent effect. In practical process, it should be take into
account matching between work functions of the anode and
the cathode of the OLED device, and it is unnecessary to go
into details herein.

[0028] In the present embodiment, as shown in FIG. 2, a
region corresponding to the reflection layer 17 in the pixel
structure forms a reflection region 18. Other region, except
for the reflection region 18 and a region in which the thin film
transistor is located, in the pixel structure forms a transmis-
sion region 19. Preferably, an area ratio of the reflection
region to the transmission region is 1:1. Obviously, in order to
ensure that images can be normally displayed and reuse of
light source of the OLED device can be optimized, an optimal
area ratio of the reflection region to the transmission region
may be obtained by experimental simulation or multiple mea-
surements of samples.

[0029] In the present embodiment, the thin film transistor
may be an a-Si thin film transistor, a Low Temperature Poly-
Silicon (LTPS) thin film transistor, an oxide thin film transis-
tor, or an organic thin film transistor.

[0030] Ina fabricating procedure of the pixel structure, the
reflection layer 17 and the gate 2 may be formed by a same
patterning process. The patterning process generally com-
prises photoresist application, exposure, developing, etching,
photoresist stripping, and so on. Specifically, the gate 2 ofthe
thin film transistor is formed on the substrate 1 such that the
pattern of the gate 2 extends into a part of a region, in which
the anode of the OLED device will be formed, so as to serve
as the reflection layer 17 (the reflection layer 17 is located
under the anode which will be formed later); next, other layers
comprising the gate insulation layer 3, the active layer 4, the
etch stopping layer 5, the source 6 and the drain 7 arranged in
a same layer, the passivation layer 8 and the resin layer 9 are
sequentially formed over the gate 2 and the reflection layer
17, until the fabrication of the thin film transistor is finished.
Since structures and fabrication processes for other layers
except for the gate/reflection layer in the thin film transistor
may be the same as those in the prior art, respectively, detailed
description for them will be omitted herein.

[0031] After the thin film transistor is formed, the OLED
device is formed over the thin film transistor. In the process
for forming the OLED, at first, the anode 10 is formed by
using a transparent electrode material or a metal alloy mate-
rial having equivalent transparent effect, next, the pixel defi-
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nition layer 11 and the light-emitting layer 12 are sequentially
finished according to structures and processes of the prior art,
then the cathode 13 is formed by using a transparent electrode
material or a metal alloy material having equivalent transpar-
ent effect, and finally, the encapsulation layer 14 and the
package substrate 15 are sequentially formed to complete
packaging of the pixel structure. Obviously, a specific struc-
ture of the OLED device may not be limited to the above
structure, but may be of other structure or comprise other
auxiliary layers (e.g., an electron blocking layer, a hole injec-
tion layer, and so on). Since structures and fabrication pro-
cesses for the layers in the OLED device may be the same as
those in the prior art, respectively, detailed description for
them will be omitted herein.

[0032] Inthe pixel structure of the present embodiment, the
OLED device is of top-emitting type, the gate 2 is formed by
using material with good reflectivity such as aluminium, cop-
per, molybdenum, aluminium-neodymium alloy, chromium,
titanium, or silver, and the gate 2 is formed to extend to under
the anode of the OLED device to serve as the reflection layer
17 of the OLED device for reflecting light emitted from the
light source of OLED device. Therefore, at the time when the
reflection region is displaying images, a part of light, which is
emitted downward from the OLED device, can be reflected by
the reflectionlayer 17 back to the anode, so that the utilization
of light source of the OLED device is improved.

[0033] In addition, in the pixel structure of the present
embodiment, the anode and the cathode are formed by using
a transparent electrode material or a metal alloy material
having equivalent transparent effect. Thus, a transmission
region, in which neither a thin film transistor nor a reflection
layer is formed, in the pixel structure is formed, so that back-
ground images can be displayed by the transmission region,
and thus transparent display is achieved.

[0034] Compared with the pixel structure in the prior art,
the pixel structure of the present invention provides the reflec-
tion region and the transmission region formed in a region
corresponding to the blank window of the prior art, resulting
in reduced blank window and improved utilization of display
panel.

[0035] The pixel structure is modified slightly in the
embodiment, i.e., the pattern of the metal electrode in the thin
film transistor is appropriately changed so as to further func-
tion as the reflection layer of the top-emitting type of OLED
device. Thus, other components except the metal electrode in
the pixel structure may still be fabricated according to the
prior art, and thereby the cost for such change is small.

Second Embodiment

[0036] In the pixel structure of the first embodiment, the
driving electrode of the thin film transistor comprises the
gate, and the source and the drain arranged in a same layer,
and the gate extends to the center of the pixel structure to form
the reflection layer 17. Unlike the first embodiment, in the
pixel structure of the present embodiment, the reflection layer
is formed by extending the drain to the center of the pixel
structure. The reflection layer may be formed by using the
same material of the drain, and the thickness of the reflection
layer may be equal to that of the drain.

[0037] In the present embodiment, the OLED device may
still be of top-emitting structure, and the anode and the cath-
ode arranged opposite to each other are formed by using a
transparent electrode material or a metal alloy material hav-
ing equivalent transparent effect. The reflection layer is
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arranged under the anode and partially overlapped with the
anode in a direction of orthographic projection.

[0038] As shown in FIG. 3, in the present embodiment, as
an example of a pixel structure in which the OLED device is
driven by a bottom-gate type thin film transistor, the thin film
transistor comprises a gate 2, a gate insulation layer 3, an
active layer 4, an etch stopping layer 5, a source 6 and a drain
7 which are arranged in a same layer, a passivation layer 8 and
aresin layer 9 sequentially arranged on a substrate 1. The gate
7 is formed to extend towards the center of the pixel structure
so as to form a reflection layer 17. An anode 10 of the OLED
device is arranged over the resin layer 9, and electrically
connected with the drain 7 through a through via 16 in the
passivation layer 8 and the resin layer 9. A pixel definition
layer 11, a light emitting layer 12 and a cathode 13 are
sequentially arranged over the anode 10. The pixel structure is
encapsulated by an encapsulation layer 14 and a package
substrate 15.

[0039] Preferably, the reflection layer 17 is formed by the
same material as the drain 7, e.g., both of them are formed by
using aluminium, copper, molybdenum, aluminium-neody-
mium alloy, chromium, titanium, or silver. The thickness of
the reflection layer 17 is equal to that of the drain 7, e.g,,
ranges from 200 to 300 nm.

[0040] Ina fabricating procedure of the pixel structure, the
reflection layer 17 and the drain 7 may be formed by a same
patterning process. Specifically, the gate 2, the gate insulation
layer 3, the active layer 4, the etch stopping layer 5, the source
6 and the drain 7 arranged in a same layer of the thin film
transistor is formed on the substrate 1. During the formation
of the drain 7, the pattern of the drain 7 is formed to extend
into a part of a region, in which the anode of the OLED device
will be formed, so as to serve as the reflection layer 17 (the
reflection layer 17 is located under the anode which will be
formed later); next, other layers such as the passivation layer
8 and the resin layer 9 are sequentially formed over the drain
7 and the reflection layer 17, until the fabrication of the thin
film transistor is finished. Similar to the first embodiment, in
the pixel structure of the present embodiment, as shown in
FIG. 4, a region of the pixel structure corresponding to the
reflection layer 17 is the reflection region 18, and other region
in the pixel structure except the reflection region 18 and a
region in which the thin film transistor is located forms the
transmission region 19.

[0041] After the thin film transistor is formed, the OLED
device is formed over the thin film transistor. In the process
for forming the OLED, at first, the anode is formed by using
a transparent electrode material or a metal alloy material
having equivalent transparent effect, next, the pixel definition
layer 11 and the light-emitting layer 12 are sequentially fin-
ished according to structures and processes of the prior art,
then the cathode 13 is formed by using a transparent electrode
material or a metal alloy material having equivalent transpar-
ent effect, and finally, the encapsulation layer 14 and the
package substrate 15 are formed to complete packaging of the
pixel structure.

[0042] Similar to the first embodiment, in the pixel struc-
ture of the present embodiment, the OLED device is of top-
emitting type, the anode of the OLED device is formed by
using a transparent electrode material or a metal alloy mate-
rial having equivalent transparent effect, and the drain 7 is
formed by using a material with good reflectivity to extend to
under the anode of the OLED device to serve as the reflection
layer 17. Therefore, a reflection region is formed in a region in
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the pixel structure corresponding to the reflection layer,
thereby, a part of light, which is emitted downward from the
OLED device, can be reflected by the reflection layer 17 back
to the anode, so that the utilization of light source of the
OLED device is improved. In addition, a transmission region
is formed in a region of the pixel structure, in which neither a
thin film transistor nor a reflection layer is formed, so that
background images can be displayed by the transmission
region, that is, transparent display is achieved. Compared
with the pixel structure in the prior art, the pixel structure of
the present embodiment provides the reflection region and the
transmission region formed in a region corresponding to the
blank window of the prior art, resulting in reduced blank
window and improved utilization of display panel.

Third Embodiment

[0043] The present embodiment is different from the first
and the second embodiments in that, in the pixel structure of
the present embodiment, the thin film transistor is of top-gate
type structure. The source, the drain and the active layer of the
top-gate type thin film transistor are arranged under the gate.

[0044] Similar to the first and the second embodiments, in
the pixel structure of the present embodiment, the gate or the
drain also may be formed to extend towards the center of the
pixel structure so as to form a reflection layer. The function of
the reflection layer in the pixel structure of the present
embodiment is the same as that of the reflection layer of the
first or the second embodiment, and thus the utilization of
light source of the OLED device can also be improved. In
addition, in the pixel structure of the present embodiment, the
anode of the OLED device is also formed by using a trans-
parent electrode material or a metal alloy material having
equivalent transparent effect, so that a transmission region
being capable of achieving transparent display is formed in a
region of the pixel structure in which neither a thin film
transistor nor a reflection layer is formed. Therefore, com-
pared with the pixel structure in the prior art, the pixel struc-
ture of the present embodiment provides the reflection region
and the transmission region formed in a region corresponding
to the blank window of the prior art, resulting in reduced
blank window and improved utilization of display panel.

[0045] It should be understood that, although the embodi-
ments of the present invention are described by taking the
structures of the thin film transistors and the OLED devices of
the array substrates as schematically shown in FIGS. 1to 4 as
examples, a structure of the thin film transistor and the OLED
device should not be limited to the above structures. The
essential idea of the present invention lies in that, the metal
electrode of the thin film transistor (a driving electrode, such
as the gate or the drain in the embodiments) is formed to
extend in plane such that the metal electrode can function as
areflection layer in the pixel structure while it fulfils its own
function of driving, and thus the target of further improving
the utilization of light source of the OLED device is achieved.

Fourth Embodiment

[0046] Thepresent embodiment provides an OLED display
device comprising a plurality of pixel structures, each of
which may be any one of the OLED pixel structures as
described in the above first to third embodiments. The display
device may be any product or component with display func-
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tion, such as electronic paper, a mobile telephone, a tablet
computer, a television set, a display, a notebook PC, a digital
album, a navigator, and so on.

[0047] The present invention provides an OLED pixel
structure, in which the OLED device is of top-emitting struc-
ture, the anode and the cathode of the OLED device both are
formed by using a transparent electrode material or a metal
alloy material having equivalent transparent effect, and the
pattern of the metal electrode (the gate or the drain) of the thin
film transistor for driving the OLED device is extended so as
to serve as the reflection layer of the pixel structure. Thus, the
pixel structure comprises a reflection region and a transmis-
sion region. On one hand, the reflection region can reflect a
part of light from the OLED device back to the anode to be
reused while displaying images, and thus the utilization of
light source of the OLED device in the OLED pixel structure
is improved. Especially compared with double-emitting
OLED transparent display technology, the OLED device in
the OLED pixel structure has much higher utilization of light
source. On the other hand, the transmission region can used
for displaying background images when the pixel structure is
not in working time or the OLED device emits dim light, and
thus transparent display is achieved.

[0048] Compared with the pixel structure in the prior art,
the pixel structure of the present embodiment provides the
reflection region and the transmission region formed in a
region corresponding to the blank window of the prior art,
resulting in reduced blank window and improved utilization
of display panel. Also, the OLED display device comprising
the pixel structure of the present invention has the above
technical effects.

[0049] Itcanbe understood that the above embodiments are
only exemplary embodiments for illustrating the principle of
the present invention; however, the present invention is not
limited thereto. As for a personhaving ordinary skill in theart,
various variations and improvements can be made without
departing from the spirit and essence of the present invention,
and these variations and improvements should be considered
to be fallen within the protection scope of the present inven-
tion.

1-10. (canceled)

11. An OLED pixel structure, comprising a thin film tran-
sistor and an OLED device, the thin film transistor being
provided therein with a driving electrode for controlling
whether the OLED device emits light or not, wherein the
OLED pixel structure comprises a transmission region, and a
reflection region in which a reflection layer formed by extend-
ing the driving electrode is provided.

12. The OLED pixel structure of claim 11, wherein the
driving electrode comprises a gate, and a source and a drain
which are provided in a same layer, the reflection layer being
formed by extending the gate or the drain towards a center of
the pixel structure.

13. The OLED pixel structure of claim 12, wherein the
OLED device is of top-emitting structure and comprises an
anode and a cathode which are arranged opposite to each
other; the reflection layer is arranged under the anode and
partially overlapped with the anode in a direction of ortho-
graphic projection.

14. The OLED pixel structure of claim 13, wherein the
reflection layer is formed by using a same material as the gate
or the drain.

15. The OLED pixel structure of claim 14, wherein the
anode and the cathode are formed by using a transparent
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electrode material or a metal alloy material having equivalent
transparent effect, and the reflection layer is formed by using
aluminium, copper, molybdenum, aluminium-neodymium
alloy, chromium, titanium, or silver.

16. The OLED pixel structure of claim 15, wherein the
reflection layer is formed by using a same patterning process
as that for the gate or the drain.

17. The OLED pixel structure of claim 16, wherein the
reflection layer has a same thickness as that of the gate or the
drain.

18. The OLED pixel structure of claim 11, wherein an area
ratio of the reflection layer to the transmission region is 1:1.

19. The OLED pixel structure of claim 12, wherein an area
ratio of the reflection layer to the transmission region is 1:1.

20. The OLED pixel structure of claim 13, wherein an area
ratio of the reflection layer to the transmission region is 1:1.

21. The OLED pixel structure of claim 14, wherein an area
ratio of the reflection layer to the transmission region is 1:1.

22. The OLED pixel structure of claim 15, wherein an area
ratio of the reflection layer to the transmission region is 1:1.

23. The OLED pixel structure of claim 16, wherein an area
ratio of the reflection layer to the transmission region is 1:1.

24. The OLED pixel structure of claim 17, wherein an area
ratio of the reflection layer to the transmission region is 1:1.

25. The OLED pixel structure of claim 11, wherein a struc-
ture of the thin film transistor includes a top-gate structure and
a bottom-gate structure, and the thin film transistor is an a-Si
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thin film transistor, a low temperature poly-silicon thin film
transistor, an oxide thin film transistor, or an organic thin film
transistor.

26. An OLED display device comprising a plurality of
pixel structures, wherein each of the pixel structures is the
OLED pixel structure of claim 11.

27. The OLED display device of claim 26, wherein the
driving electrode comprises a gate, and a source and a drain
which are provided in a same layer, the reflection layer being
formed by extending the gate or the drain towards a center of
the pixel structure.

28. The OLED display device of claim 27, wherein the
OLED device is of top-emitting structure and comprises an
anode and a cathode which are arranged opposite to each
other; the reflection layer is arranged under the anode and
partially overlapped with the anode in a direction of ortho-
graphic projection.

29. The OLED display device of claim 28, wherein the
reflection layer is formed by using a same material as the gate
or the drain.

30. The OLED display device of claim 29, wherein the
anode and the cathode are formed by using a transparent
electrode material or a metal alloy material having equivalent
transparent effect, and the reflection layer is formed by using
aluminium, copper, molybdenum, aluminium-neodymium
alloy, chromium, titanium, or silver.
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