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(57) ABSTRACT

A mirror electroluminescent display panel includes an array
substrate, a plurality of driving devices, a plurality of elec-
troluminescent devices, and a cover substrate. The driving
devices and the electroluminescent devices are disposed on
the array substrate. Each electroluminescent device includes
a first electrode electrically connected to the corresponding
driving device, a light-emitting layer disposed on the first
electrode, and a second electrode disposed on the light-emit-
ting layer. The cover substrate and the array substrate are
disposed oppositely. The cover substrate has a plurality of
transmission regions, and a reflection region disposed
between adjacent transmission regions, and each of the trans-
mission regions is corresponding to each of the light-emitting
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MIRROR ELECTROLUMINESCENT
DISPLAY PANEL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a mirror electrolu-
minescent display panel, and more particularly, to a mirror
electroluminescent display panel with high brightness and
low color aberration.

[0003] 2. Description of the Prior Art

[0004] In some certain applications, the display panel is
provided with mirror effect. The mirror effect of a conven-
tional display panel is implemented by bonding a reflective
film to the entire display surface of the display panel. The
reflective film is able to reflect ambient light, which makes the
display panel look like a mirror in appearance, while the light
emitted by the display panel can penetrate through the reflec-
tive film so the user can see the images. Despite a portion of
light emitted by the display panel would pass through the
reflective film, another portion of light emitted by the display
panel would be absorbed or reflected by the reflective film,
which causes light loss and therefore reduces the brightness
of images. In addition, the transmission rate of the reflective
film with respect to light of different colors is different, and
that generates color aberration (color shift) in displaying.
Therefore, the display quality of conventional mirror display
panel needs to be improved.

SUMMARY OF THE INVENTION

[0005] It is therefore one of the objectives of the present
invention to provide a mirror electroluminescent display
panel to increase brightness and diminish color aberration of
display images.

[0006] According to a preferred embodiment of the present
invention, a mirror electroluminescent display panel is pro-
vided. The mirror electroluminescent display panel includes
an array substrate, a plurality of driving devices, a plurality of
electroluminescent devices, and a cover substrate. The driv-
ing devices and the electroluminescent devices are disposed
on the array substrate. Each electroluminescent device
includes a first electrode electrically connected to the corre-
sponding driving device, a light-emitting layer disposed on
the first electrode, and a second electrode disposed on the
light-emitting layer. The cover substrate and the array sub-
strate are disposed oppositely. The cover substrate has a plu-
rality of transmission regions, and a reflection region dis-
posed between a region between adjacent transmission
regions. Each of the transmission regions is corresponding to
each of the light-emitting layers, respectively.

[0007] The cover substrate of the mirror electrolumines-
cent display panel of the present invention has the transmis-
sion regions corresponding to the light-emitting layers, and
the transmission regions allow light emitted by the light-
emitting layers passing through without loss. Consequently,
the mirror electroluminescent display panel of the present
invention can display images with high brightness and with-
out color aberration. The reflection region of the cover sub-
strate can reflect the ambient light to provide mirror effect.
[0008] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various figures
and drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a cross-sectional view of a mirror elec-
troluminescent display panel according to a first preferred
embodiment of the present invention.

[0010] FIG. 2 is a top view of a mirror electroluminescent
display panel according to a first preferred embodiment of the
present invention.

[0011] FIG. 3 is a cross-sectional view of a mirror elec-
troluminescent display panel according to a second preferred
embodiment of the present invention.

[0012] FIG. 4 is a cross-sectional view of a mirror elec-
troluminescent display panel according to a third preferred
embodiment of the present invention.

[0013] FIG. 5 is a cross-sectional view of a mirror elec-
troluminescent display panel according to a fourth preferred
embodiment of the present invention.

DETAILED DESCRIPTION

[0014] To provide a better understanding of the present
invention to the skilled users in the technology of the present
invention, preferred embodiments will be detailed as follows.
The preferred embodiments of the present invention are illus-
trated in the accompanying drawings with numbered ele-
ments to elaborate the contents and effects to be achieved.

[0015] Please refer to FIG. 1 and FIG. 2. FIG. 1 is a cross-
sectional view of a mirror electroluminescent display panel
according to a first preferred embodiment of the present
invention, and FIG. 2 is a top view of a mirror electrolumi-
nescent display panel according to a first preferred embodi-
ment of the present invention. It is appreciated that some
components of the electroluminescent display panel are not
shown in FIG. 2. As shown in FIG. 1 and FIG. 2, the mirror
electroluminescent display panel 10 includes an array sub-
strate 12, a plurality of driving devices 14, a plurality of
electroluminescent devices 20, and a cover substrate 30. The
driving devices 14 are disposed on the array substrate 12, and
the driving devices 14 may be, for instance, thin film transis-
tor (TFT) devices, but not limited thereto. The electrolumi-
nescent devices 20 are disposed on the array substrate 12, and
the electroluminescent device 20 may be, for instance,
organic light-emitting diode (OLED) devices, but not limited
thereto. In this embodiment, each electroluminescent device
20 is disposed on and substantially corresponding to each
driving device 14, but not limited thereto. Each electrolumi-
nescent device 20 includes a first electrode 22, a light-emit-
ting layer 24 and a second electrode 26. The first electrode 22
is disposed on a first passivation layer 17, and electrically
connected to the corresponding driving device 14. The first
passivation layer 17 is covered by a second passivation layer
18, and the second passivation layer 18 exposes the first
electrode 22. The light-emitting layer 24 is disposed on the
first electrode 22, and the second electrode 26 is disposed on
the light-emitting layer 24. In this embodiment, the first elec-
trode 22 is an anode, and the second electrode 26 is a cathode.
The first electrode 22 is preferably a reflection electrode e.g.
a metal electrode, so as to reflect light emitted by the light-
emitting layer 24 for increasing light utilization, while the
second electrode 26 is a transmission electrode, which allows
light passing through. The light-emitting layer 24 may be, for
example, an organic light-emitting layer, and the material of
the light-emitting layer 24 may be selected from, for instance,
red light-emitting material, green light-emitting material or
blue light-emitting material based on the color of light to be
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generated. The cover substrate 30 and the array substrate 12
are disposed oppositely, and bonded by a sealant 16. The
cover substrate 30 has a plurality of transmission regions 30T
and a reflection region 30R disposed between the adjacent
transmission regions 30T. Each transmission region 30T is
substantially corresponding to each electroluminescent
device 20, while the reflection region 30R is corresponding to
the region between the adjacent electroluminescent devices
20. For example, each transmission region 30T of the cover
substrate 30 is substantially corresponding to the light-emit-
ting layer 24 of each electroluminescent device 20, respec-
tively.

[0016] In this embodiment, the cover substrate 30 includes
a transparent base 31 and a patterned reflective film 32. The
transparent base 31 is base having transparent property such
as glass base or plastic base, but not limited thereto. The
transparent base 31 has an inner surface 31A and an outer
surface 31B, where the inner surface 31A is adjacent to and
facing the array substrate 12, while the outer surface 31B is
away from and opposite to the array substrate 12. In this
embodiment, the patterned reflective film 32 is disposed on
the outer surface 31B of the transparent base 31. The pat-
terned reflective film 32 has a plurality of openings 32A,
which allow light passing through and thus form the trans-
mission regions 30T of the cover substrate 30. Each opening
32A is substantially corresponding to each light-emitting
layer 24, and the size of the opening 32 A is preferably smaller
than or equal to the size of the first electrode 22. Specifically,
since the transmission regions 30T ofthe cover substrate 30 is
implemented by the openings 32A of the patterned reflective
film 32, each transmission region 30T of the cover substrate
30 is substantially corresponding to each first electrode 22,
and the size of the transmission region 30T is smaller than or
equal to the size of the first electrode 22. In this embodiment,
the patterned reflective film 32 may be formed on the trans-
parent base 31 by a deposition process. The deposition pro-
cess may be a physical vapor deposition (PVD) process e.g.
an evaporation process or a sputtering process, or a chemical
vapor deposition (CVD) process, but not limited thereto. The
patterned reflective film 32, for example, may also be formed
on the transparent base 31 by other deposition process such as
coating, inkjet printing and bonding. In addition, the material
of the patterned reflective film 32 may be various kinds of
materials with high reflectivity, e.g. metal, but not limited
thereto. The openings 32A of the patterned reflective film 32
may be formed by a patterning process such as photolithog-
raphy and etching process, but not limited thereto. For
example, the patterned reflective film 32 with openings 32A
may be formed simultaneously by inkjet printing or bonding.

[0017] As shown in FIG. 1, the openings 32A of the pat-
terned reflective film 32 are corresponding to the light-emit-
ting layers 24 respectively, and thus when displaying, the
light L1 emitted by the light-emitting layer 24 will all pass
through the opening 32A without loss. Consequently, the
mirror electroluminescent display panel 10 may display
images with high brightness and without color aberration. In
another aspect, the ambient light 1.2 is reflected by the pat-
terned reflective film 32 to exhibit mirror effect. The trans-
mission regions 30T of the cover substrate 30 allow light
passing through, while the reflection region 30R allows light
reflecting but does not allow light transmitting. In this
embodiment, the transmission regions 30T and the reflection
region 30R are formed by the transparent base 31 and the
patterned reflective film 32, but not limited thereto. For
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example, the transmission regions 30T and the reflection
region 30R may be formed by using a reflective material as
the material of the cover substrate 30 and forming openings in
the cover substrate 30.

[0018] The mirror electroluminescent display panel is not
limited by the aforementioned embodiment, and may have
other different preferred embodiments. To simplify the
description, the identical components in each of the following
embodiments are marked with identical symbols. For making
it easier to compare the difference between the embodiments,
the following description will detail the dissimilarities among
different embodiments and the identical features will not be
redundantly described.

[0019] Please refer to FIG. 3. FIG. 3 is a cross-sectional
view of a mirror electroluminescent display panel according
to a second preferred embodiment of the present invention. As
shown in FIG. 3, different from the first preferred embodi-
ment, in this embodiment, the patterned reflective film 32 of
the mirror electroluminescent display panel 50 is disposed on
the inner surface 31A of the transparent base 31.

[0020] Please refer to FIG. 4. FIG. 4 is a cross-sectional
view of a mirror electroluminescent display panel according
to a third preferred embodiment of the present invention. As
shown in FIG. 4, in this embodiment, the patterned reflective
film 32 of the mirror electroluminescent display panel 60 is
also disposed on the inner surface 31A of the transparent base
31. What is different from the second preferred embodiment
is that the mirror electroluminescent display panel 60 further
includes at least one touch sensing layer 62 disposed on the
outer surface 31B of the transparent base 31 for providing
touch input function. The touch sensing layer 62 may be
various types of touch sensing layer such as capacitive type
touch sensing layer, resistive type touch sensing layer or
optical type touch sensing layer. In addition, it is preferable
that the touch sensing layer 62 does not overlap the opening
32A of the patterned reflective film 32 to avoid adversely
affecting display images of the mirror electroluminescent
display panel 60.

[0021] Please refer to FIG. 5. FIG. 5 is a cross-sectional
view of a mirror electroluminescent display panel according
to a fourth preferred embodiment of the present invention. As
shown in FIG. 5, different from the first preferred embodi-
ment, in this embodiment, the patterned reflective film 32 of
the mirror electroluminescent display panel 70 is disposed
inside the transparent base 31, i.e. the patterned reflective film
32is embedded in the transparent base 31. In addition, a touch
sensing layer (not shown) may be optionally disposed on the
outer surface 31B of the transparent base 31 for providing
touch input function as disclosed in the third preferred
embodiment.

[0022] Inconclusion, the cover substrate of the mirror elec-
troluminescent display panel of the present invention has the
transmission regions corresponding to the light-emitting lay-
ers, and the transmission regions allow light emitted by the
light-emitting layers passing through without loss. Conse-
quently, the mirror electroluminescent display panel of the
present invention can display images with high brightness
and without color aberration. The reflection region of the
cover substrate can reflect the ambient light to provide mirror
effect.

[0023] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
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invention. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

‘What is claimed is:

1. A mirror electroluminescent display panel, comprising:

an array substrate;

a plurality of driving devices, disposed on the array sub-
strate;

a plurality of electroluminescent devices, disposed on the
array substrate, each of the electroluminescent devices
comprising:

a first electrode, electrically connected to the corre-
sponding driving device;

a light-emitting layer, disposed on the first electrode;
and

a second electrode, disposed on the light-emitting layer;

a cover substrate, disposed opposite to the array substrate,
the cover substrate having a plurality transmission
regions, and a reflection region disposed between adja-
cent transmission regions, wherein each of the transmis-
sionregions is substantially corresponding to each of the
light-emitting layers.

2. The mirror electroluminescent display panel of claim 1,
wherein each of the transmission regions of the cover sub-
strate is substantially corresponding to each of the first elec-
trode.

3. The mirror electroluminescent display panel of claim 2,
wherein a size of each of the transmission regions of the cover
substrate is substantially smaller than or equal to that of the
first electrode.

4. The mirror electroluminescent display panel of claim 1,
wherein the cover substrate comprises a transparent base and
a patterned reflective film, the patterned reflective film is
substantially corresponding to the reflection region of the
cover substrate, and the patterned reflective film has a plural-
ity of openings substantially corresponding to each of the
transmission regions of the cover substrate.

Feb. 28,2013

5. The mirror electroluminescent display panel of claim 4,
wherein the patterned reflective film is formed on transparent
base by a deposition process.

6. The mirror electroluminescent display panel of claim 4,
wherein the transparent base has an inner surface and an outer
surface, the inner surface faces the array substrate, and the
outer surface is opposite to the array substrate.

7. The mirror electroluminescent display panel of claim 6,
wherein the patterned reflective film is disposed on the outer
surface of the transparent base.

8. The mirror electroluminescent display panel of claim 6,
wherein the patterned reflective film is disposed on the inner
surface of the transparent base.

9. The mirror electroluminescent display panel of claim 6,
wherein the patterned reflective film is disposed inside the
transparent base.

10. The mirror electroluminescent display panel of claim 6,
further comprising at least one touch sensing layer disposed
on the outer surface of the cover substrate.

11. The mirror electroluminescent display panel of claim 1,
wherein the first electrode comprises a reflection electrode,
and the second electrode comprises a transparent electrode.

12. A mirror electroluminescent display panel, compris-
ing:

an array substrate;

a plurality of electroluminescent devices, disposed on the

array substrate; and

a cover substrate, disposed opposite to the array substrate,

the cover substrate having a reflection region and a plu-
rality of transmission regions, wherein each of the trans-
mission regions is substantially corresponding to each of
the electroluminescent devices, and the reflection region
is substantially corresponding to a region between the
adjacent electroluminescent devices.
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