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DISPLAY MODULE AND FABRICATING
METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The application generally relates to a display mod-
ule and a fabricating method thereof. More particularly, the
application relates to an organic light-emitting display
(OLED) module and a fabricating method thereof.

[0003] 2. Description of Related Art

[0004] An organic light-emitting display (OLED) module
has great potential applicability and has been extensively
applied to various electronic products due to its advantages of
high color saturation, slimness, self-luminescence, wide view
angle, low power consumption, simple fabrication, low
manufacturing costs, low working temperature, fast response
speed, full-color display, and so forth. In recent years, digital
information and wireless mobile communication technolo-
gies have been rapidly developed. The requirements of elec-
tronic information products (e.g., mobile phones, personal
digital assistants (PDAs), and other digital products) for con-
venience, miniaturization, and being user-friendly have
resulted in the increasing demands for display modules, and
such electronic products are more and more prone to utilize
the OLED modules as their display modules.

[0005] Due to the poor tolerance of the organic material to
moisture and oxygen, the existing OLED modules containing
said organic material are mostly formed on glass substrates.
Nonetheless, in order to isolate moisture and oxygen as well
as simplify the assembling process, the thickness and the
weight of the glass substrates can barely be reduced. More-
over, when the OLED modules placed on the glass substrates
are adhered to the glass covers of electronic apparatuses, the
glass is very likely to be broken.

SUMMARY OF THE INVENTION

[0006] The application is directed to a display module
capable of resolving the issue of the excessive thickness of a
conventional organic light-emitting display (OLED) module.
[0007] The application is further directed to a fabricating
method of a display module capable of resolving the issue of
unfavorable yield.

[0008] A display module of the application including a
transparent cover, a first protection film, and an OLED device
is provided. The OLED device s disposed between the trans-
parent cover and the first protection film. An area of the
OLED device is smaller than an area of the transparent cover
and an area of the first protection film.

[0009] A fabricating method of a display module of the
application includes steps as follows. An organic light-emit-
ting display (OLED) device is adhered to a transparent cover.
A first protection film is adhered to the OLED device. The
OLED device is disposed between the transparent cover and
the first protection film. An area of the OLED device is
smaller than an area of the transparent cover and an area of the
first protection film.

[0010] In view of the above, according to the display mod-
ule and the fabricating method thereof as described herein,
two sides of the OLED device are protected from moisture
and oxygen by means of the cover and the protection film,
respectively. Thereby, the thickness and the weight of the
OLED device may be reduced, and the manufacturing yield
may be ameliorated.
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[0011] These and other exemplary embodiments, features,
aspects, and advantages of the invention will be described and
become more apparent from the detailed descriptions of
exemplary embodiments when read in conjunction with
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a schematic cross-sectional view illustrat-
ing a handheld electronic device according to an embodiment
of the invention.

[0013] FIG. 2to FIG. 5 are schematic cross-sectional views
illustrating a display module according to four other embodi-
ments of the invention.

[0014] FIG. 6A is a script flowchart illustrating a fabricat-
ing method of a display module according to an embodiment
of the invention.

[0015] FIG. 6B is a script flowchart illustrating a modified
fabricating method of the display module depicted in FIG.
6A.

DESCRIPTION OF THE EMBODIMENTS

[0016] FIG. 1 is a schematic cross-sectional view illustrat-
ing a handheld electronic device according to an embodiment
of the invention. Here, the proportion and dimension of each
component have been modified for illustrative purposes. With
reference to FIG. 1, the handheld electronic device 50
described in the present embodiment includes a body 52, a
host system 54, and a display module 100. The body 52 has a
display opening 52A. The host system 54 is disposed in the
body 52. The display module 100 is placed in the display
opening 52A. The display module 100 includes a transparent
cover 110, a first protection film 120, and an organic light-
emitting display (OLED) device 130. The OLED device 130
is disposed between the transparent cover 110 and the first
protection film 120 and electrically connected to the host
system 54. For instance, the OLED device 130 is electrically
connected to the host system 54 through a flexible printed
circuit board or any other device.

[0017] Since the transparent cover 110 and the first protec-
tion film 120 are well resistant to moisture and oxygen, both
the transparent cover 110 and the first protection film 120 are
capable of protecting the OLED device 130 from being dam-
aged by moisture and oxygen. Besides, an area of the OLED
device 1301s smaller than an area of the transparent cover 110
and an area of the first protection film 120. This further
prevents the OLED device 130 from being damaged by mois-
ture or oxygen and extends the lifespan of the OLED device
130.

[0018] In the present embodiment, the transparent cover
110 may be made of glass or any other material, and a touch
sensing device may be selectively formed on the transparent
cover 110. The first protection film 120 may be metal foil
(e.g., aluminum foil or silver foil), and the metal foil has or
does not have a plastic substrate. Dense metal and glass are
capable of well blocking moisture and oxygen. Besides, given
that the first protection film 120 is made of metal foil, the light
provided by the OLED device 130 toward the first protection
film 120 may be entirely reflected, such that the light utiliza-
tion rate may be raised. The thickness of the first protection
film 120 may range from 50 micrometer to 200 micrometer,
e.g., 100 micrometer. Note that the thickness of the first
protection film 120 is determined for the convenience of
performing an adhesion process.



US 2014/0239801 Al

[0019] Other embodiments are given hereinafter for expla-
nation. It should be mentioned that reference numbers and
some descriptions provided in the previous embodiment are
also applied in the following embodiment. The same refer-
ence numbers represent the same or similar components in
these embodiments, and repetitive descriptions are omitted.
Different features described in each embodiment are basi-
cally applicable to other embodiments. The omitted descrip-
tions may be referred to as those described in the previous
embodiments.

[0020] FIG. 2 is a schematic cross-sectional view illustrat-
ing a display module according to another embodiment of the
invention. With reference to FIG. 2, the display module 200
described in the present embodiment is similar to and may
replace the display module 100 depicted in FIG. 1, and the
display module 200 is applicable to the handheld electronic
device 50 as well. Here, the proportion and dimension of each
component have been modified for illustrative purposes. The
OLED device 230 of the present embodiment includes a
flexible substrate 232, an OLED unit 234, and an isolation
layer 236. The OLED unit 234 is disposed on the flexible
substrate 232, and a distribution area of the OLED unit 234 is
smaller than an area of the flexible substrate 232. That is, the
OLED unit 234 is not placed on the entire surface of the
flexible substrate 232, and peripheral regions on the flexible
substrate 232 are not occupied. The isolation layer 236 is
disposed on the flexible substrate 232 and completely covers
the OLED unit 234. That is, the isolation layer 236 covers the
upper surface and the side surfaces of the OLED unit 234.
Here, the flexible substrate 232 may be made of polyimide or
any other appropriate material. The OLED unit 234 is com-
posed of an active device array 234A and an organic light-
emitting material layer 234B formed on the active device
array 234A, for instance. Since the detailed structure of the
OLED unit 234 is similar to that of the common OLED unit,
no further description of the OLED unit 234 is provided
hereinafter.

[0021] In the present embodiment, the isolation layer 236
includes a plurality of inorganic material layers 236 A and a
plurality of organic material layers 236B (e.g., the number of
the inorganic material layers 236A is 15, and so is the organic
material layers 236B), and the inorganic material layers 236 A
and the organic material layers 236B are alternately stacked.
The inorganic material layers 236A are made of silicon
nitride, silicon oxide, or any other appropriate material, for
instance, and the inorganic material layers 236A are well
resistant to moisture and oxygen. The satisfactory flexibility
of the organic material layers 236B better precludes the inor-
ganic material layers 236A from being cracked when the
inorganic material layers 236A are being bent. The OLED
device 230 further includes a circular polarization layer 238
that is disposed on the isolation layer 236, and an area of the
circular polarization layer 238 is smaller than the area of the
flexible substrate 232. When ambient light passes through the
circular polarization layer 238 from the transparent cover 110
and is reflected by the OLED unit 234, the ambient light no
longer passes through the circular polarization layer 238
again, such that a user who watches the image frames dis-
played by the OLED device 230 is not bothered by the ambi-
ent light. In addition, the OLED device 230 and the transpar-
ent cover 110 are adhered to each other by an adhesive layer
240, for instance.

[0022] FIG. 3 is a schematic cross-sectional view illustrat-
ing a display module according to another embodiment of the
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invention. With reference to FIG. 3, the display module 300
described in the present embodiment is similar to the display
module 200 depicted in FIG. 2, and the display module 300
may replace the display module 100 depicted in FIG. 1 and is
applicable to the handheld electronic device 50 as well. In the
present embodiment, the isolation layer 336 of the OLED
device 330 is a single inorganic material layer. The display
module 300 further includes a sealant 350 surrounding the
OLED device 330, and a space between the transparent cover
110 and the first protection film 120 is filled with the sealant
350. The sealant 350 may further block moisture and oxygen
and thus protect the OLED device 330 from being damaged
by the moisture and oxygen.

[0023] FIG. 4 is a schematic cross-sectional view illustrat-
ing a display module according to another embodiment of the
invention. With reference to FIG. 4, the display module 400
described in the present embodiment is similar to the display
module 300 depicted in FIG. 3, and the display module 400
may replace the display module 100 depicted in FIG. 1 and is
applicable to the handheld electronic device 50 as well. In the
present embodiment, the display module 400 furtherincludes
a second protection film 460 that is disposed between the
flexible substrate 232 and the first protection film 120. An
area of the second protection film 460 is substantially identi-
cal to the area of the flexible substrate 232 and is smaller than
the area of the first protection film 120.

[0024] FIG. 5 is a schematic cross-sectional view illustrat-
ing a display module according to another embodiment of the
invention. With reference to FIG. 5, the display module 500
described in the present embodiment is similar to the display
module 400 depicted in FIG. 4, and the display module 500
may replace the display module 100 depicted in FIG. 1 and is
applicable to the handheld electronic device 50 as well. In the
present embodiment, the area of the second protection film
560 is greater than the area of the flexible substrate 232.
[0025] FIG. 6A is a script flowchart illustrating a fabricat-
ing method of a display module according to an embodiment
of the invention. FIG. 6B is a script flowchart illustrating a
modified fabricating method of the display module depicted
in FIG. 6A. With reference to FIG. 4 and FIG. 6A, in the
fabricating method of the display module described herein,
the OLED device 330 is adhered to the transparent cover 110
in step S120. The first protection film 120 is adhered to the
OLED device 330 in step S140. The fabricating method of the
display module described herein is completed on the same
production line, which lessens the possibility of damaging the
OLED device 330 during a process of transporting the OLED
device 330 to the next location for assembly. The display
module may be designed to have small thickness because the
OLED device 330 is under the projection of the transparent
cover 110 and the first protection film 120 before the OLED
device leaves the production line.

[0026] With reference to FIG. 4 and FIG. 6B, the fabricat-
ing method of the display module in another embodiment is
similar to that shown in FIG. 6A, while the difference
between FIG. 6A and FIG. 6B is described hereinafter. Prior
to the step S120, the circular polarization layer 238 may be
placed on the isolation layer 336 of the OLED device 330 in
step S110. Besides, in the step S120 of adhering the OLED
device 330 to the transparent cover 110, the OLED unit 234
may be formed on the flexible substrate 232 in step S122.
After that, the isolation layer 336 is formed on the flexible
substrate 232 in step S124. The isolation layer 336 may be
replaced by the isolation layer 236 depicted in FIG. 2, and
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thus a step of forming the inorganic material layers 236A and
the organic material layers 236B is required, and the inot-
ganic material layers 236A and the organic material layers
236B are alternatively stacked. In step S130, the second pro-
tection film 460 is adhered to the flexible substrate 232 of the
OLED device 330. Additionally, in the step S140, the first
protection layer 120 is adhered onto the second protection
film 420. In step S150, a space between the transparent cover
110 and the first protection film 120 is filled with a sealant
450.

[0027] To sum up, in the display module and the fabricating
method thereof as described herein, the cover and the protec-
tion film serve to protect the OLED device from moisture and
oxygen, and thereby the manufacturing yield and the product
yield may be ameliorated. From another perspective, the
cover and the protection film enhance the structural strength
of the display module, and accordingly the display module
may have the reduced thickness and the reduced weight.
[0028] Although the invention has been described with ref-
erence to the above embodiments, it will be apparent to one of
ordinary skill in the art that modifications to the described
embodiments may be made without departing from the spirit
of the invention. Accordingly, the scope of the invention will
be defined by the attached claims and not by the above
detailed descriptions.

What is claimed is:

1. A display module comprising:

a transparent cover,

a first protection film; and

an organic light-emitting display device disposed between

the transparent cover and the first protection film,
wherein an area of the organic light-emitting display
device is smaller than an area of the transparent cover
and an area of the first protection film.

2. The display module as recited in claim 1, further com-
prising a sealant surrounding the organic light-emitting dis-
play device, wherein a space between the transparent cover
and the first protection film is filled with the sealant.

3. The display module as recited in claim 1, wherein the
organic light-emitting display device comprises:

a flexible substrate;

an organic light-emitting display unit disposed on the flex-

ible substrate, a distribution area of the organic light-
emitting display unit being smaller than an area of the
flexible substrate; and

an isolation layer disposed on the flexible substrate, the

isolation layer completely covering the organic light-
emitting display unit.

4. The display module as recited in claim 3, wherein the
isolation layer is a single inorganic material layer or is com-
prised of a plurality of inorganic material layers and a plural-
ity of organic material layers, and the inorganic material
layers and the organic material layers are alternately stacked.

5. The display module as recited in claim 3, wherein the
organic light-emitting display device further comprises a cit-
cular polarization layer disposed on the isolation layer, and an
area of the circular polarization layer is smaller than the area
of the flexible substrate.

6. The display module as recited in claim 5, further com-
prising a sealant surrounding the organic light-emitting dis-
play device, wherein a space among the transparent cover, the
first protection film, and the circular polarization layer is
filled with the sealant.
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7. The display module as recited in claim 3, further com-
prising a second protection film disposed between the flexible
substrate and the first protection film, wherein an area of the
second protection film is substantially identical to the area of
the flexible substrate and is smaller than the area of the first
protection film.

8. The display module as recited in claim 7, further com-
prising a sealant surrounding the organic light-emitting dis-
play device, wherein a space between the transparent cover
and the first protection film is filled with the sealant.

9. The display module as recited in claim 1, wherein the
first protection film is a metal foil or a metal foil having a
plastic substrate.

10. A fabricating method of a display module, comprising:

adhering an organic light-emitting display device to a
transparent cover; and

adhering a first protection film to the organic light-emitting
display device, wherein the organic light-emitting dis-
play device is disposed between the transparent cover
and the first protection film, and an area of the organic
light-emitting display device is smaller than an area of
the transparent cover and an area of the first protection
film.

11. The fabricating method as recited in claim 10, wherein
a fabricating method of the organic light-emitting display
device comprises:

forming an organic light-emitting display unit on a flexible
substrate, a distribution area of the organic light-emit-
ting display unit being smaller than an area of the flex-
ible substrate; and

forming an isolation layer on the flexible substrate, the
isolation layer completely covering the organic light-
emitting display unit.

12. The fabricating method as recited in claim 11, wherein
the step of forming the isolation layer comprises forming a
single inorganic material layer.

13. The fabricating method as recited in claim 11, wherein
the step of forming the isolation layer comprises forming a
plurality of inorganic material layers and a plurality of
organic material layers, and the inorganic material layers and
the organic material layers are alternately stacked.

14. The fabricating method as recited in claim 11, before
adhering the organic light-emitting display device to the
transparent cover, the fabricating method further comprising
placing a circular polarization layer on the isolation layer,
wherein an area of the circular polarization layer is smaller
than the area of the flexible substrate.

15. The fabricating method as recited in claim 11, after
adhering the first protection film to the organic light-emitting
display device, the fabricating method further comprising
adhering a second protection film to the organic light-emit-
ting display device, wherein the first protection film is
adhered onto the second protection film, the second protec-
tion film is disposed between the flexible substrate and the
first protection film, an area of the second protection film is
substantially identical to the area of the flexible substrate, and
the area of the second protection film is smaller than the area
of the first protection film.
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16. The fabricating method as recited in claim 10, after
adhering the first protection film to the organic light-emitting
display device, the fabricating method further comprising
filling a space between the transparent cover and the first
protection film with a sealant, wherein the sealant surrounds
the organic light-emitting display device.
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