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(54) Organic light emitting diode display and method of manufacturing the same

(57) An organic light emitting diode display (100) in-
cludes a display panel (10) and a bezel (30,32) to receive
the display panel (10), the bezel (30,32) including a first
bezel (30) and a second bezel (32), the first bezel (30)
and the second bezel (32) including different materials
and each including a bottom portion (302,322) and a skirt
portion (304,324) protruding from edges of the bottom
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Description

Field of the Invention

[0001] The present invention relates to an Organic Light Emitting Diode (OLED) display, a module for an OLED display
and a method of manufacturing the same.

Description of the Related Art

[0002] Nowadays, in various display panels that are applied to a display device, due to the fact that semiconductor
technology has been rapidly developing, a display panel using an OLED has been in the spotlight. An active matrix
OLED display using an organic light emitting element independently controls a pixel by arranging pixels on a substrate
in a matrix method. The pixel is the basic unit for representing an image, and each pixel contains a thin film transistor
(TFT) and an organic light emitting element.
[0003] The organic light emitting element includes a hole injection electrode, an organic emission layer, and an electron
injection electrode, and light is emitted by energy that is generated when an exciton that is generated by coupling of
electrons and holes falls from an exited state to a ground state within the organic emission layer. Due to such a principle,
because the OLED display has self-luminance characteristics, and unlike a Liquid Crystal Display (LCD), does not require
a separate light source, a thickness and a weight of the OLED is reduced. Further, because the OLED display has
beneficial characteristics such as low power consumption, high luminance, and high reaction speed, the OLED display
is appropriate for being used in a mobile electronic device.
[0004] In general, the OLED display includes a display panel having two substrates that are fixed together by a sealant,
a bezel that is coupled to the display panel, and a printed circuit board that is electrically connected to the display panel
through a flexible printed circuit (FPC), thereby forming a module. Unlike an LCD in which a structure such as a backlight
unit is positioned between the display panel and the bezel, since the OLED has no structure arranged between the
display panel and the bezel, an impact is directly transmitted to the display panel from the bezel when the device is
being dropped, allowing the display panel to be easily damaged. Therefore, if the OLED display can be made to withstand
impact from dropping, the OLED display can be a superior display device.

SUMMARY OF THE INVENTION

[0005] The present invention provides an OLED display and a method of manufacturing the same having advantages
of having excellent mechanical strength characteristics.
[0006] An exemplary embodiment of the present invention provides an OLED display including a display panel and a
bezel arrangement to receive the display panel, the bezel arrangement including a first bezel and a second bezel, each
of the first bezel and the second bezel including different materials and including a bottom portion and a skirt portion
protruding from edges of the bottom portion. The first bezel and the second bezel can be integrally formed as a single
integrated monolithic unit. The first bezel and the second bezel can be of a same shape. The first bezel can have a lower
surface hardness and a higher elastic modulus than that of the second bezel. The first bezel can include or is made of
a resin. The first bezel can be formed or made of polycarbonate (PC). The second bezel can be a metal. The second
bezel can be one of stainless using steel (SUS), steel plate cold commercial (SPCC), aluminum, and a nickel-silver
alloy. At least one opening can be arranged in a bottom portion of each of the first bezel and the second bezel.
[0007] The OLED display can be a portable display device.
[0008] According to another aspect of the present invention, there is provided a method of making an OLED display,
including mounting a first bezel within a second bezel, the first bezel being of a different material than the second bezel
and arranging a display panel within the first bezel.
[0009] According to another aspect of the present invention, there is provided an alternative method of making an
OLED display, including inserting a second bezel into an injection mold, injecting the first bezel with a material different
from that of the second bezel to integrally form the first bezel and the second bezel and arranging the display panel
within the first bezel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] A more complete appreciation of the present invention, and many of the attendant advantages thereof, will be
readily apparent as the present invention becomes better understood by reference to the following detailed description
when considered in conjunction with the accompanying drawings in which like reference symbols indicate the same or
similar components, wherein:



EP 2 109 144 A1

3

5

10

15

20

25

30

35

40

45

50

55

FIG. 1 is an exploded perspective view of an OLED display according a first exemplary embodiment of the present
invention;
FIG. 2 is a perspective view illustrating a coupled state of the OLED display that is shown in FIG. 1;
FIG. 3 is a cross-sectional view of the OLED display taken along line III-III of FIG. 2; and
FIG. 4 is a perspective view of a bezel according to a second exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0011] The present invention is described more fully hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the present invention are shown. As those skilled in the art would realize, the described
embodiments can be modified in various different ways, all without departing from the scope of the present invention.
Accordingly, the drawings and description are to be regarded as illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specification.
[0012] To clarify multiple layers and regions, the thicknesses of the layers are enlarged in the drawings. It will be
understood that when an element, such as a layer, film, region or substrate is referred to as being "on" another element,
it can be directly on the other element or intervening elements can also be present. In contrast, when an element is
referred to as being "directly on" another element, there are no intervening elements present. Throughout this specification
and the claims that follow, when it is described that an element is "coupled" to another element, the element can be
"directly coupled" to the other element or "electrically coupled" to the other element through a third element.
[0013] Turning now to FIGS. 1 and 2, FIG. 1 is an exploded perspective view illustrating an OLED display 100 according
a first an exemplary embodiment of the present invention and FIG. 2 is a perspective view illustrating a state in which
a display panel 10 that is shown in FIG. 1 is received in a first bezel 30 and a second bezel 32. In other words, the
display panel is arranged on top of a bottom surface of the first bezel 30, which itself is arranged on top of a bottom
surface of the second bezel 32. Referring to FIGS. 1 and 2, the OLED display 100 includes a display panel 10 that
displays an image and the first bezel 30 and the second bezel 32 that receive the display panel 10. The face of the
display panel 10 which displays the image is the opposite face of the display panel 10 which faces the first and second
bezel 30, 32. The display panel 10 can be for a portable device, such as a cellular phone. However, in an exemplary
embodiment of the present invention, the display panel 10 can instead be for a large sized appliance, like a television set.
[0014] The display panel 10 includes a first substrate 12, and a second substrate 14 that has a smaller size than the
first substrate 12. A display area DA where the image is actually displayed is located where the second substrate 14
overlaps the first substrate 12. For example, when the display device 100 has an active matrix (AM) structure, organic
light emitting elements, thin film transistors (TFTs) for driving the organic light emitting elements, and wires that are
electrically connected thereto are formed on the first substrate 12 to correspond to the display area DA.
[0015] A pad area PA is formed on a portion of the first substrate 12 that is not overlapped by the second substrate
14, and a pad (not shown) that extends from the wires of the display area DA is positioned within the pad area PA. The
pads are electrically connected to a printed circuit board (PCB) 20 through a flexible printed circuit (FPC) 18. In the PCB
20, electronic elements (not shown) for processing a driving signal are mounted and a connector (not shown) for trans-
mitting an external signal to the PCB 20 is provided.
[0016] An integrated circuit (IC) chip 16 is mounted in the pad area PA of the first substrate 12 to control the display
panel 10. The integrated circuit chip 16 generates a plurality of timing signals for applying data driving signals and gate
driving signals at an appropriate point of time to the data lines and the gate lines respectively of the display panel 10. A
protective layer 22 is formed around the integrated circuit chip 16 to protect the integrated circuit chip 16.
[0017] As shown in FIG. 2, in a state where the display panel 10 is received in the first bezel 30 and the second bezel
32, the FPC 18 fixed to the display panel 10 is bent to the rear side of the second bezel 32 so that the PCB 20 is positioned
at a rear surface of the second bezel 32.
[0018] The OLED display 100 of the first exemplary embodiment includes the first bezel 30 and the second bezel 32.
The display panel 10 is arranged within the first bezel 30, and the first bezel 30 is mounted within the second bezel 32.
The first bezel 30 includes a first bottom portion 302 corresponding to a size of the display panel 10 and a first skirt
portion 304 that is arranged to be perpendicular to the first bottom portion 302 and extend a predetermined height from
an edge of the first bottom portion 302. Here, the first skirt portion 304 at the side in which the FPC 18 is arranged is
cut out so that the FPC 18 can be positioned thereat without interference. Thus, the respective skirt portion 304 is
provided with a stepped profile having higher parts where the FPC 18 is not arranged and lower parts where the FPC
18 is arranged.
[0019] The first bezel 30 is arranged to be received within the second bezel 32. In this case, the second bezel 32 can
have the same shape as that of the first bezel 30 and entirely surround the entire first bezel 30. That is, the second bezel
32 includes a second bottom portion 322 and a second skirt portion 324 corresponding to the first bottom portion 302
and the first skirt portion 304 of the first bezel 30. As with the first skirt portion 304, the second skirt portion 324 at the
side in which the FPC 18 is arranged can be cut out so that the FPC 18 can be positioned thereat without interference.



EP 2 109 144 A1

4

5

10

15

20

25

30

35

40

45

50

55

In a side in which a part of the second skirt portion 324 is cut out, a part of the second bottom portion 322 is also cut out
to form a groove portion 326 where the part of the second bottom portion 322 is recessed. Through the groove portion
326, a part of the first bezel 30 is exposed in the second bottom portion 322.
[0020] Should the first bezel 30 be separated from the second bezel 32 due to a failure that occurs in a process of
assembling the first bezel 30 and the second bezel 32, force from the outside can be applied to the portion of the first
bezel 30 that is exposed through the groove portion 326 so that the first bezel 30 can be easily separated from the
second bezel 32.
[0021] When the first bezel 30 and the second bezel 32 are formed to have the above-described structure, a method
of manufacturing the first bezel 30 and the second bezel 32 is as follows. First, the first bezel 30 and the second bezel
32 are individually manufactured. In this case, the first bezel 30 can be manufactured so that the first bezel 30 can be
mounted within the second bezel 32. For example, it is preferable that the first bezel 30 be completely inserted into the
second bezel 32, and after the first bezel 30 is mounted within the second bezel 32, the first bezel 30 is manufactured
to have a size so that it is not easily separated from the second bezel 32. When assembly of the first bezel 30 and the
second bezel 32 is completed, the display panel 10 is fitted within the first bezel 30.
[0022] The first bezel 30 and the second bezel 32 can be integrally formed. In order to integrally form the first and
second bezels 30 and 32, the second bezel 32 is inserted within an injection mold, and the first bezel 30 is injected so
that it is formed within the second bezel 32. Injection molding can be easily understood by those skilled in the art and
therefore a detailed description thereof is omitted.
[0023] When the first bezel 30 and the second bezel 32 are manufactured via injection molding, because both the first
bezel 30 and the second bezel 32 can be simultaneously formed, an assembly process of the first bezel 30 and the
second bezel 32 can be omitted. Further, because the first bezel 30 and the second bezel 32 are integrally formed, there
is an advantage that the first bezel 30 can not be separated from the second bezel 32.
[0024] The first bezel 30 and the second bezel 32 can have different strengths. Because the first bezel 30 contacts
the rear surface 121 of the display panel 10 whose substrate is generally made out of glass, the first bezel 30 preferably
has a relatively low strength so that the display panel 10 is not easily broken by impact.
[0025] Therefore, the first bezel 30 can be made out of a resin. For example, the first bezel 30 can be made out of an
engineering plastic, particularly polycarbonate (PC). Because engineering plastics have excellent heat resistance, me-
chanical strength, wear resistance, and insulation, engineering plastics are widely used in a mechanical part of an
electronic device. PC has high mechanical strength (bending strength), excellent heat resistance, electric insulation,
and a most excellent impact strength among thermoplastic resins. Further, PC has very stable physical characteristics,
even with an environmental change, such as a change of humidity and temperature.
[0026] PC has a tension strength of 650kg/cm2, a bending strength of 900kg/cm2, an elastic modulus of 2800MPa,
and a density of 1.2�10-9 Ton/mm3. Here, PC is about 1/100 times greater in an elastic modulus than stainless steel
(SUS) (206000MPa) and about � times greater in density than a glass substrate (2.5�10-9 Ton/mm3) used in a display
panel.
[0027] Therefore, because surface hardness of PC is much lower than that of metal or glass, when the panel 10 and
the first bezel 30 are collided by an external impact, the first bezel 30 can sufficiently protect the display panel 10. Further,
because PC is 100 times greater in an elastic modulus than SUS, PC can be stable during bending while absorbing an
external impact, compared to when the display panel 10 is received in an SUS bezel.
[0028] Because the second bezel 32 receives and supports both the display panel 10 and the first bezel 30, and
because the second bezel 32 forms an outer side of the OLED display 100, the second bezel 32 can be made out of a
material having a relatively high strength in order to sufficiently protect the display panel 10. For example, the second
bezel 32 can be made out of a metal material such as SUS, Cold Rolled Carbon Steel Sheets and Strip (SPCC), aluminum,
or a nickel-silver alloy having predetermined strength. A material for the second bezel 32 is not limited to the above-
described material.
[0029] As in the first exemplary embodiment, when the first bezel 30 that is made out of a resin material and the
second bezel 32 that is made out of a metal material are used together, by advancing strength through the second bezel
32 while effectively protecting the display panel 10 from an external impact through a shock-absorbing effect of the first
bezel 30, when a falling or static load is applied to the OLED display 100, the display panel 10 can be prevented from
being damaged.
[0030] FIG. 3 is a cross-sectional view of the OLED display taken along line III-III of FIG. 2. Referring to FIG. 3, the
display panel 10 is received within the first bezel 30, and the second bezel 32 supports the display panel 10 and the first
bezel 30 while surrounding the first bezel 30. The first bezel 30 is inserted between the display panel 10 and the second
bezel 32, and a rear surface 121 of the display panel 10 and the first bottom portion 302 of the first bezel 30 contact
each other. In this case, the first bezel 30 can perform a shock-absorbing function for the display panel 10, and the
second bezel 32 performs a function of supporting the display panel 10, so that the mechanical strength of the OLED
display 100 can be reinforced.
[0031] Moreover, in order to absorb an external impact, the OLED display 100 of the first exemplary embodiment can
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further include a shock-absorbing tape (not shown), such as a poron tape between the display panel 10 and the first
bottom portion 302 of the first bezel 30. The OLED display 100 that is formed in this way is provided within a case of a
product (such as a cellular phone) to display an image that is requested by the user.
[0032] Turning now to FIG. 4, FIG. 4 is a perspective view illustrating a bezel portion only of an OLED display according
to a second exemplary embodiment of the present invention. Like the bezel that is shown in FIG. 1, this bezel includes
a plurality of bezels, i.e., a first bezel 30’ and a second bezel 32’. The first bezel 30’ and the second bezel 32’ can be
individually manufactured and assembled or integrally formed together via injection molding, as with the first bezel 30
and the second bezel 32 of the first embodiment.
[0033] Further, as with the first bezel 30 and the second bezel 32 of the first embodiment, the first bezel 30’ and the
second bezel 32’ of the second embodiment can include a bottom portion and a skirt portion having a shape similar to
that of the first bezel 30 and the second bezel 32 of the first embodiment, and a material thereof can be the same as
that of the first bezel 30 and the second bezel 32 of the first embodiment.
[0034] The first bezel 30’ and the second bezel 32’ have a plurality of first openings 3021’ and second openings 3221’,
respectively in a bottom portion thereof. The first openings 3021’ are positioned apart from each other, and the second
openings 3221’ are positioned to correspond to the first openings 3021’. Because the first bezel 30’ and the second
bezel 32’ have a predetermined thickness, when the first bezel 30’ and the second bezel 32’ are coupled, the first opening
3021’ and the second opening 3221’ have some degree of thickness.
[0035] When the OLED display 100 is used in a portable product, in order to decrease a thickness of the product, it
is difficult to provide a separate space for electronic elements. Particularly, when mounting electronic elements on an
entire surface of the PCB, because the electronic elements reach a bottom portion of the bezel, the electronic elements
can be damaged or short-circuited by impact. As a result, the electronic elements can be protected by being arranged
within the first opening 3021’ and the second opening 3221’. As shown in FIG. 2, as the FPC 18 is bent, the PCB 20
reaches a bottom portion of the bezel, and electronic elements (not shown) that are mounted on the PCB 20 can be
received in the first opening 3021’ and the second opening 3221’.
[0036] As described above, the OLED display 100 according to the exemplary embodiments of the present invention
can reinforce mechanical strength thereof by including the first bezel 30 and the second bezel 32. Empirical results of
this mechanical strength will now be described. Drop tests to determine whether the inventive display panel 10 is damaged
are performed by mounting the OLED display 100 of the above-described exemplary embodiment and an OLED display
of an Comparative Example in which both a first bezel and a second bezel are made out of metal in a separate drop jig
(not shown) and dropping the drop jig.
[0037] A drop height of the drop jig was 1.8m, and a drop direction thereof was as shown by the six arrow directions
(a first direction to a sixth direction) corresponding to each side in FIG. 2. By dropping the drop jig three times in each
direction, it was determined whether the display panel was damaged. In the drop test, by evaluating a good result as 1
point and a failure result as 0 points, drop points of the total 18 drop tests (6 directions x 3 times) were calculated. Table
1 shows an average drop point and a good result rate after 18 drop tests for OLED displays of an exemplary embodiment
and a Comparative Example. In Table 1 below, a good result rate indicates a passing rate when passing all 18 drop
tests (or 3 cycle tests).

[0038] Referring to Table 1, the Comparative Example shows an average drop point of 5.2 and a passing rate of 0%,
whereas an exemplary embodiment shows an average drop point of 14.4 and a passing rate of 20%. It can be seen that
the exemplary embodiment has far better characteristics than that of the Comparative Example.

Claims

1. An organic light emitting diode (OLED) display (100), comprising:

a display panel (10); and
a bezel arrangement to receive the display panel (10), the bezel arrangement including a first bezel (30) and a
second bezel (32), each of the first bezel (30) and the second bezel (32) including different materials and
including a bottom portion (302, 322) and a skirt portion (304, 324) protruding from edges of the respective

[Table 1]

The quantity of samples Average drop point Passing rate (%)

Exemplary embodiment 5 14.4 20

Comparative Example 5 5.2 0
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bottom portion (302, 322).

2. The OLED display (100) of claim 1, wherein the first bezel (30) and the second bezel (32) comprise a single integrated
monolithic unit.

3. The OLED display (100) of claim 1 or 2, wherein the first bezel (30) and the second bezel (32) are of a same shape.

4. The OLED display (100) of one of the previous claims, wherein the first bezel (30) has a lower surface hardness
and a higher elastic modulus than that of the second bezel (32).

5. The OLED display (100) of one of the previous claims, wherein the first bezel (30) comprises a resin.

6. The OLED display (100) of claim 5, wherein the first bezel (30) comprises polycarbonate (PC).

7. The OLED display (100) of one of the previous claims, wherein the second bezel (32) comprises a metal.

8. The OLED display (100) of claim 7, wherein the second bezel (32) comprises a material selected from a group
consisting of stainless using steel (SUS), steel plate cold commercial (SPCC), aluminum, and a nickel-silver alloy.

9. The OLED display (100) of one of the previous claims, wherein at least one opening (3021’, 3221’) is arranged in
a bottom portion of each of the first bezel (30) and the second bezel (32).

10. The OLED display (100) of claim 1, wherein the display device is a portable display device.

11. A method of manufacturing an OLED display (100) comprising a display panel (10), a first bezel (30) and a second
bezel (32), the method comprising the steps of:

mounting the first bezel (30) within the second bezel (32), the first bezel (30) being of a different material than
the second bezel (32); and
arranging the display panel (10) within the first bezel (30).

12. A method of manufacturing an OLED display (100) comprising a display panel (10), a first bezel (30) and a second
bezel (32), the method comprising the steps of:

inserting the second bezel (32) into an injection mold;
injecting the first bezel (30) with a material different from that of the second bezel (32) to integrally form the first
bezel (30) and the second bezel (32); and
arranging the display panel (10) within the first bezel (30).

Amended claims in accordance with Rule 137(2) EPC.

1. An organic light emitting diode (OLED) display (100), comprising:

a display panel (10); and
a bezel arrangement to receive the display panel (10), the bezel arrangement including a first bezel (30) and a
second bezel (32), the first bezel (30) and the second bezel (32) being formed of different materials and including
a first and second bottom portion (302, 322) and a first and second skirt portion (304, 324), respectively,
protruding from edges of the respective first and second bottom portion (302, 322),

characterized in that
the first skirt portion (304) of the first bezel (30) and the second skirt portion (324) of the second bezel (32) are each
provided with a cut-out to position a flexible printed circuit board (18) thereat, and
the second bottom portion (322) of the second bezel (32) is further provided with a cut-out in a side in which a part
of the second skirt portion (324) is cut-out forming a groove portion (326) and exposing a part of the first bezel (30).

2. The OLED display (100) of claim 1, wherein the first bezel (30) and the second bezel (32) comprise a single
integrated monolithic unit.
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3. The OLED display (100) of claim 1 or 2, wherein the first bezel (30) and the second bezel (32) are of a same shape.

4. The OLED display (100) of one of the previous claims, wherein the first bezel (30) has a lower surface hardness
and a higher elastic modulus than that of the second bezel (32).

5. The OLED display (100) of one of the previous claims, wherein the first bezel (30) comprises a resin.

6. The OLED display (100) of claim 5, wherein the first bezel (30) comprises polycarbonate (PC).

7. The OLED display (100) of one of the previous claims, wherein the second bezel (32) comprises a metal.

8. The OLED display (100) of claim 7, wherein the second bezel (32) comprises a material selected from a group
consisting of stainless using steel (SUS), steel plate cold commercial (SPCC), aluminum, and a nickel-silver alloy.

9. The OLED display (100) of one of the previous claims, wherein at least one opening (3021’, 3221’) is arranged
in a bottom portion of each of the first bezel (30) and the second bezel (32).

10. The OLED display (100) of claim 1, wherein the display device is a portable display device.

11. A method of manufacturing an OLED display (100) comprising a display panel (10), a first bezel (30) and a
second bezel (32), the method comprising the steps of:

providing the first bezel (30) with a first bottom portion (302) and a first skirt portion (304) arranged to be
perpendicular to the first bottom portion (302) extending form an edge of the first bottom portion (302) (page 6,
lines 21-24), and
providing the second bezel (32) with a second bottom portion (322) and a second skirt portion (324) corresponding
to the first bottom portion (302) and the first skirt portion (324) (page 7, lines 7-10), mounting the first bezel (30)
within the second bezel (32), the first bezel (30) being formed of a different material than the second bezel (32);
and
arranging the display panel (10) within the first bezel (30).

characterized in that
cutting out a part of the first skirt portion (304) and the second skirt portion (324) to position a flexible printed circuit
board (18) thereat (page 7, lines 1-2 and lines 10-12), and
cutting-out a groove portion (326) in the second bottom portion (322) in a side in which a part of the second skirt
portion (324) is cut-out for exposing a part of the first bezel (30) (page 7, lines 12-21).
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