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(57) ABSTRACT

A double sided display comprises a first substrate, a first
organic light-emitting device (OLED) disposed on the first
substrate, a first spacet, a second substrate, a second OLED
disposed on the second substrate and a second spacer. The
first and second spacers are disposed on the first and second
substrates, and close to the first and second OLEDs, respec-
tively. A height of the first spacer is larger than a thickness
of the first OLED. A height of the second spacer is larger
than a thickness of the second OLED. During assembly, the
first substrate is disposed opposite to the second substrate,
and the first spacer is disposed opposite to the second spacer.
Also, the exact positions of the first and second spacers are
determined for preventing the direct touch between the first
and second OLEDs while the double sided display is
deformed.
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DOUBLE SIDED AMOLED DISPLAY AND
FABRICATING METHOD THEREOF

[0001] This application claims the benefit of Taiwan appli-
cation Serial No. 094131234, filed Sep. 9, 2003, the subject
matter of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The invention relates in general to a double sided
display and fabricating method thereof, and more particu-
larly to the double sided AMOLED display constructed for
preventing the direct touch between the organic light-emit-
ting devices (OLEDs) and fabricating method thereof.

[0004] 2. Description of the Related Art

[0005] With the increasing demand of the electronic prod-
ucts, especially the products with portability, the displays
having great functions such as quick response, high resolu-
tion and vivid image have been developed. Besides the
operational functions, it is one of major trends to develop an
electronic product with lighter weight, smaller size, and
even thinner form. Also, a double sided-type display is
commonly applied for providing the user a more integrated
electronic product.

[0006] Conventionally, a double sided-type display is con-
structed by integrating two liquid crystal displays (LCDs).
For example, two LCDs can be assembled back-to-back to
provide a double sided-type display. This conventional dis-
player disadvantageously possesses a bulky appearance (ex.
about 8 mm to 10 mm in thick). Also, it increases the cost
that the LCDs of the double sided-type display have to be
fabricated individually before proceeding the assembling
step. Thus, assembling the LCDs is not a proper design for
making the double sided-type display. Regarding to a dual
electroluminescent display (and denoted as “double sided
display hereinafter), it can be easily constructed by inter-
posing two organic light-emitting devices (OLEDs) between
two substrates (i.e. an upper substrate and a lower substrate).
The resulting assembly of the double sided displayer not
only possesses dual-panel function but also satisfy the
requirements of lightweight, small size (thinner body in
particular) and easy to carry.

[0007] However, the OLEDs disposed on the substrates of
the double sided display may direct touch each other, while
the substrates are deformed (e.g. bended) resulting from an
external force unduly exerted on the display or the weight of
the substrates itself. The OLEDs improperly touching each
other may leave scratches on the cathodes of the OLEDs or
cause current leakage during the operation, so as to degrade
the image quality of the double sided display.

1. Field of the Invention

SUMMARY OF THE INVENTION

[0008] Tt is therefore an object of the present invention to
provide an double sided display and fabricating method
thereof for preventing the electroluminescent devices from
direct touch by arranging the particular spacers at the
predetermined positions; thus, the operational lifetime of the
display is prolonged.

[0009] The present invention achieves the objects by pro-
viding a double sided display, comprising a first substrate; a
first organic light-emitting device (OLED) formed on the
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first substrate; at least one first spacer disposed on the first
substrate and close to the first OLED; a second substrate
substantially opposite to the first substrate; a second OLED,
formed on the second substrate and disposed opposite to the
first OLED; and at least one second spacer disposed on the
second substrate and close to the second OLED, and the first
spacer is substantially in alignment with the second spacer.
Also, a height of the first spacer is larger than a thickness of
the first OLED, and a height of the second spacer is larger
than a thickness of the second OLED.

[0010] The present invention achieves the objects by pro-
viding a method for fabricating a double sided display,
comprising:

[0011]

[0012] forming a first organic light-emitting device
(OLED) on the first substrate;

[0013] disposing at least one first spacer on the first
substrate and close to the first OLED, wherein a height of the
first spacer is larger than a thickness of the first OLED;

[0014]
[0015]

[0016] disposing at least one second spacer on the second
substrate and close to the second OLED, wherein a height of
the second spacer is larger than a thickness of the second
OLED; and

[0017] assembling the first substrate and the second sub-
strate, and the first OLED substantially corresponding to the
second OLED, and at least one first spacer is substantially in
alignment with the second spacer.

[0018] Other objects, features, and advantages of the
present invention will become apparent from the following
detailed description of the preferred but non-limiting
embodiment. The following description is made with refer-
ence to the accompanying drawings.

providing a first substrate;

providing a second substrate;

forming a second OLED on the second substrate;

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 schematically illustrates a double sided
display according to the preferred embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0020] In the present embodiment of the invention, a
double sided display and fabricating method thereof are
disclosed. It is noted that the embodiment disclosed herein
is used for illustrating the present invention, but not for
limiting the scope of the present invention. Additionally, the
drawings used for illustrating the embodiments of the
present invention only show the major characteristic parts in
order to avoid obscuring the present invention. Accordingly,
the specification and the drawings are to be regard as an
illustrative sense rather than a restrictive sense.

[0021] FIG. 1 schematically illustrates a double sided
display according to the preferred embodiment of the
present invention. The double sided display comprises a first
substrate 11, a first organic light-emitting device (OLED) 13
disposed on the first substrate 11, at least a first spacer 15,
a second substrate 21, a second OLED 23 disposed on the
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second substrate 21 and at least a second spacer 25. The
second substrate 21 is substantially opposite to the first
substrate 11. The first spacer 15 is disposed on the first
substrate 11 and close to the first OLED 13, and the second
spacer 25 is disposed on the second substrate 21 and close
to the second OLED 23. The positions of the first spacer 15
and the second spacers 25 are associated; for example, the
first spacer 15 is in alignment with the second spacers 25.
Also, in the practical application, both of the first spacer 15
and the second spacers 25 preferably contain a photoactive
polymer. Examples of the photoactive polymer include
epoxy resin, polyimide, phenolic resin, acryl resin and the
like.

[0022] Noted that the height d1 of the first spacer 15 is
larger than the thickness t1 of the first OLED 13, and the
height d2 of the second spacer 25 is larger than the thickness
12 of the second OLED 23. Besides, it is known that the
associated positions of the first spacer 15 and the second
spacers 25 may include several conditions, such as the first
spacer 15 and the second spacers 25 being arranged sym-
metrically, or the portions of the first spacer 15 and the
second spacers 25 being overlapped. When the first substrate
11 and the second substrates 21 are deformed (e.g. bended)
resulting from an external force unduly exerted thereon or
the weight of the substrates itself, the first spacer 15 and the
second spacers 25 will touch each other first for protecting
the first OLED 13 and the second OLED 23 from damage.

[0023] In other word, the positions of the first spacer 15
and the second spacer 25 are optionally determined for
preventing the direct touch between the first OLED 13 and
second OLED 23 while the double sided display is
deformed. In the practical fabrication, if one of the first
spacer 15 and the second spacers 25 is settled, the position
of the other spacer is limited consequently.

[0024] Moreover, the configuration of the first spacer 15
and the second spacer 25 has no limitation. In a practical
application, the first spacer 15 and the second spacer 25
could be shaped as the strips, and the positions thereof are
partially overlapped or symmetrically arranged. The height
dl of the first spacer 15 and the height d2 of the second
spacer 25 are preferably about 0.1 um to 50 pm. In the other
application, several spherical objects could be distributed on
the first substrate 11 and the second substrate 21, functioning
as the first spacers 15 and the second spacers 25. Also, the
positions of the first spherical spacers 15 and the second
spherical spacers 25 are preferably symmetrical. If the
display is deformed, the first spherical spacers 15 and the
second spherical spacers 25 can touch each other for pro-
tecting the OLED from direct contact. The average first
diameter of the first spherical spacers 15 and the average
second diameter of the second spherical spacers 25 are
preferably about 0.1 pm to 50 pm.

[0025] Additionally, the organic electroluminescent layer
of the first OLED 13 and second OLED 23 may contain
materials forming molecule-based light-emitting diodes sub-
stantially comprising the dyestuffs or pigments, or materials
forming polymer-based light emitting. The light-emitting
materials used in the first OLED 13 and second OLED 23
are not limited herein. Also, the image data received by the
first OLED 13 and the second OLED 23 at a given time
could be substantially identical or different. Besides, the first
OLED 13 and the second OLED 23 of the embodiment
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could be both driven by the passive matrix method (i.e. the
double sided display denoted as a passive matrix organic
light-emitting display (PMOLED)), or both driven by the
active matrix method (i.e. the double sided display denoted
as a active matrix organic light-emitting display
(AMOLED)), or respectively driven by the passive and
active matrix methods, depending on the requirements of the
applications.

[0026] A method of fabricating the double sided display as
shown in FIG. 1 is disclosed as follows. First, a first
substrate 11 and a second substrate 21 are provided. The
material of the first substrate 11 and the second substrate 21
could be glass or plastics with good transparency. A first
light-emitting device (OLED) 13 is further formed on the
first substrate 11. A first protective layer (not shown) can be
optionally formed on the first OLED 13 for the purpose of
protection. Then, a first spacer 15 is disposed on the first
substrate 11 and close to the first OLED 13. The height d1
(e.g. the thickness or the diameter) of the first spacer 15 is
larger than the thickness t1 of the first OLED 13. Similarly,
a second OLED 23 is formed on the second substrate 21. A
second protective layer (not shown) can be optionally
formed on the second OLED 23 for the purpose of protec-
tion. The second spacer 25 is then disposed on the second
substrate 21 and close to the second OLED 23. The height
d2 (e.g. the thickness or the diameter) of the second spacer
25 is larger than the thickness t2 of the second OLED 23. To
make a complete assembly, the first substrate 11 and the
second substrate 21 are opposite placed together by provid-
ing a sealing adhesive 30 on one of the first substrate 11 and
the second substrate 21. Alternatively, the first and second
protective layers can be optionally formed before the fab-
rication of the first and second, respectively.

[0027] Furthermore, a first polarized film (not shown) can
be optionally attached to the first substrate 11. Noted that the
first polarized film and the first OLED 13 are positioned at
the different sides of the first substrate 11. Similarly, a
second polarized film (not shown) can be optionally attached
to the second substrate 21. Noted that the second polarized
film and the second OLED 23 are positioned at the different
sides of the second substrate 21.

[0028] According to the aforementioned description, the
double sided display and fabricating method thereof use the
spacers disposed at the associated positions of the first (i.e.
upper) and second (i.e. lower) substrates, to make sure the
gap (space between the substrates) varied within an accept-
able range. When the substrates are deformed (e.g. bended)
resulting from an external force unduly exerted on the
display or the weight of the substrates itself, it has no direct
touch between the OLEDs due to the arrangement of the
spacers. Therefore, the convention problems such as
scratches on the cathodes of the OLEDs or current leakage
can be solved, and the operational lifetime of the double
sided display is prolonged.

[0029] While the invention has been described by way of
example and in terms of the preferred embodiment, it is to
be understood that the invention is not limited thereto. On
the contrary, it is intended to cover various modifications
and similar arrangements and procedures, and the scope of
the appended claims therefore should be accorded the broad-
est interpretation so as to encompass all such modifications
and similar arrangements and procedures.
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What is claimed is:
1. A double sided display, comprising:

a first substrate;

a first organic light-emitting device (OLED) formed on
the first substrate;

at least one first spacer disposed on the first substrate and
close to the first ELD;

a second substrate substantially opposite to the first sub-
strate;

a second OLED formed on the second substrate, wherein
the first OLED is disposed opposite to the first OLED;
and

at least one second spacer disposed on the second sub-
strate and close to the second OLED, wherein at least
one first spacer is substantially in alignment with at
least one second spacer;

wherein a height of the first spacer is larger than a
thickness of the first OLED, and a height of the second
spacer 1s larger than a thickness of the second OLED.

2. The double sided display of claim 1, wherein the first
spacer and the second spacer are strip-shaped.

3. The double sided display of claim 1, wherein the first
spacer has a height of about 0.1 pm to 50 pm.

4. The double sided display of claim 1, wherein the
second spacer has a height of about 0.1 pm to 50 pm.

5. The double sided display of claim 1, wherein at least
one first spacer comprises a first spherical spacer, and at least
one second spacer comprises a second spherical spacer
disposed substantially in alignment with the first spherical
spacet.

6. The double sided display of claim 5, wherein the first
spherical spacer has a diameter of about 0.1 pm to 50 pm.

7. The double sided display of claim S5, wherein the
second spherical spacer has a diameter of about 0.1 pm to 50
pm.
8. The double sided display of claim 1, wherein at least
one of the first spacer and the second spacer comprises a
photoactive polymer.
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9. The double sided display of claim 1, wherein at least
one of the first OLED and the second OLED comprises a
small molecule-based OLED.

10. The double sided display of claim 1, wherein at least
one of the first OLED and the second OLED comprise a
polymer-based OLED.

11. The double sided display of claim 1, wherein image
data received by the first OLED is substantially different
from image data received by the second OLED at the same
time.

12. The double sided display of claim 1, wherein image
data received by the first OLED is substantially identical to
image data received by the second OLED at the same time.

13. The double sided display of claim 1, wherein at least
one of the first OLED and the second OLED is driven by an
active matrix method.

14. The double sided display of claim 1, wherein at least
one of the first OLED and the second OLED is driven by a
passive matrix method.

15. A method for fabricating a double sided display,
comprising:

providing a first substrate;

forming a first organic light-emitting device (OLED) on

the first substrate;

disposing at least one first spacer on the first substrate and

close to the first OLED, wherein a height of the first
spacer is larger than a thickness of the first OLED;

providing a second substrate;
forming a second OLED on the second substrate;

disposing at least one second spacer on the second sub-
strate and close to the second OLED, wherein a height
of the second spacer is larger than a thickness of the
second OLED; and

assembling the first substrate and the second substrate,
and the first OLED substantially corresponding to the
second OLED, wherein at least one first spacer is
substantially in alignment with at least one second
spacer.
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