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ELECTROLUMINESCENT DISPLAY DEVICE

BACKGROUND

[0001] 1. Technical Field

[0002] The present disclosure relates to electroluminescent
display devices and, more particularly, to a color electrolu-
minescent display device.

[0003] 2. Description of Related Art

[0004] Flat panel displays such as liquid crystal displays
(LCD) are well known. LCD display devices can display
colorful images. An LCD display generally includes a back-
light module, which causes difficulties in reducing the total
thickness of the LCD display. Therefore, it is desirable to
provide a thinner flat panel display, such as an electrolumi-
nescent (EL) display device that can display colorful images.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The components in the drawings are not necessarily
drawn to scale, the emphasis instead being placed upon
clearly illustrating the principles of the electroluminescent
display device. Moreover, in the drawings, like reference
numerals designate corresponding parts throughout the sev-
eral views.

[0006] FIG. 1 is a schematic cross-sectional view of an
electroluminescent display device in accordance with an
exemplary embodiment.

[0007] FIG. 2 is schematic planar view of the electrolumi-
nescent display device of FIG. 1.

[0008] FIG. 3 is a schematic cross-sectional view showing
an electrophoretic display device in accordance with another
embodiment.

DETAILED DESCRIPTION

[0009] The disclosure is illustrated by way of example and
not by way of limitation in the figures of the accompanying
drawings in which like references indicate similar elements.
It should be noted that references to “an” or “one” embodi-
ment in this disclosure are not necessarily to the same
embodiment, and such references mean at least one.

[0010] Referring to FIG. 1, an electroluminescent (EL) dis-
play 10 includes a substrate 20, a transparent electrode 30, a
plurality of opposing electrodes 40, and an electrolumines-
cent layer 50. In the embodiment, the substrate 20 is made of
glass. In an alternative embodiment, the substrate 20 may be
made of other suitable material. The substrate 20 is transpar-
ent to provide a viewing surface through which a user can
view images formed by the electroluminescent layer 50.
[0011] The transparent electrode 30 is arranged on the sub-
strate 20. In the exemplary embodiment, the transparent elec-
trode 30 is a thin sheet made of indium tin oxide (ITO). The
transparent electrode 30 is shaped to match the substrate 20.
[0012] Referring to FIG. 2, the electroluminescent layer 50
1s arranged on the transparent electrode 30 and can be made of
any suitable transparent material. The electroluminescent
layer 50 includes a plurality of pixel units 51. In the exem-
plary embodiment, the electroluminescent layer 50 defines a
plurality of cavities 52 to accommodate electroluminescent
material. The plurality of cavities 52 are arranged in a matrix
pattern.

[0013] Each pixel unit 51 includes three adjacent cavities
52 which accommeodate electroluminescent materials. The
electroluminescent materials can be activated to emit lights of
primary colors, that is, red, green, and blue light (RGB). Each
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pixel unit 51 includes three color regions 53. The three color
regions 53 can be controlled to display RGB colors, respec-
tively, which can be combined to form a desirable color. The
pixel unit 51 thus displays the desirable color.

[0014] The opposing electrodes 40 are arranged on the
electroluminescent layer 50. In the exemplary embodiment,
each electrode 40 is aligned with one cavity 52, which coop-
erates with the transparent electrode 30 to apply a voltage to
the electroluminescent material in the cavity 52, to cause the
electroluminescent material to emit light.

[0015] In the exemplary embodiment, to prevent a short
circuit, a first protective layer 60 is arranged between the
opposing electrodes 40 and the electroluminescent layer 50.
Similarly, a second protective layer 70 is arranged between
the transparent electrode 30 and the electroluminescent layer
50. In the exemplary embodiment, the first protective layer 60
and the second protective layer 70 can be made of Ta,Os.
[0016] To form a desirable colorful image, certain pixel
units 51 each need to display a predetermined color. For
example, if a pixel unit 51 needs to display a yellow color, the
red and green regions 53 in the pixel unit 51 need to display
red and green colors, which combine to form a yellow color
according to color mixing theory. One of the three opposing
electrodes 40 corresponding to the pixel unit 51 is controlled
to have a potential identical to the transparent electrode 30,
such that the corresponding electroluminescent material will
not be activated to emit blue light. While, the other two
opposing electrodes 40 are controlled to cooperate with the
transparent electrode 30 to apply voltages to cause the corre-
sponding electroluminescent materials to emit red and green
light, respectively. The pixel unit 51 thus displays a yellow
color.

[0017] Each pixel unit 51 can display different colors by
applying different magnitude of voltages to the electrolumi-
nescent materials in the three cavities 52 of each pixel unit 51.
Specifically, by applying different magnitude of voltages, the
electroluminescent materials in each cavity 52 can be caused
to display colors of different levels. The pixel unit 51 can thus
display different colors by mixing the lights of different col-
ors emitting by the electroluminescent materials in the three
cavities 52.

[0018] Referring to FIG. 3, in another embodiment, the
electroluminescent layer 50 may be configured to include a
flat surface 501 facing the protective layer 60. The flat surface
501 is coated with electroluminescent materials to form a
plurality of pixel regions 534 that is similar to regions 53.
[0019] While various embodiments have been described
and illustrated, the disclosure is notto be constructed as being
limited thereto. Various modifications can be made to the
embodiments by those skilled in the art without departing
from the true spirit and scope of the disclosure as defined by
the appended claims.

What is claimed is:

1. A color electroluminescent display device comprising:

a transparent substrate;

a transparent electrode arranged on the transparent sub-
strate;

an electroluminescent layer arranged on the transparent
electrode comprising a plurality of pixel units, each
pixel unit comprising at least two regions comprising
electroluminescent materials capable of emitting light of
different colors; and

a plurality of opposing electrodes arranged on the elec-
troluminescent layer, each of the opposing electrodes
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cooperating with the transparent electrode to apply a
voltage to one of the at least two regions of each pixel
unit.

2. The color electroluminescent display device according
to claim 1, wherein each pixel unit comprises three regions
comprising three kind of electroluminescent materials emit-
ting red, green, and blue light, respectively.

3. The color electroluminescent display device according
1o claim 1, wherein the transparent electrode is made of
indium tin oxide.

4. The color electroluminescent display device according
to claim 1, wherein the electroluminescent layer defines a
plurality of cavities to accommodate the electroluminescent
materials.

5. The color electroluminescent display device according
to claim 1 further comprising a first protective layer arranged
between the electroluminescent layer and the opposing elec-
trodes.
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6. The color electroluminescent display device according
to claim 1 further comprising a second protective layer
arranged between the transparent electrode and the electrolu-
minescent layer.

7. The color electroluminescent display device according
to claim 1, wherein the electroluminescent layer comprises a
flat surface, the electroluminescent materials are coated onto
the flat surface.

8. The color electroluminescent display device according
to claim 4, wherein the plurality of cavities are arranged in a
matrix pattern.

9. The color electroluminescent display device according
to claim 4, wherein the transparent substrate is made of glass.

10. The color electroluminescent display device according
to claim 5, wherein the first protective layer is made of Ta,Os.

11. The color electroluminescent display device according
to claim 6, wherein the second protective layer is made of
Ta,Os5.
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