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An Organic Light Emitting Diode (OLED) display reduces
damage to a panel assembly with an improved bezel structure.
The OLED display includes a panel assembly including a
display area, a pad area, and a plurality of OLEDs arranged in
the display area and a bezel attached to the panel assembly.
The bezel is has a rebound resilience in a range of 50-70%.
The bezel is made of a silicon-based rubber.
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ORGANIC LIGHT EMITTING DIODE (OLED)
DISPLAY

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application for ORGANIC LIGHT
EMITTING DIODE DISPLAY earlier filed in the Korean
Intellectual Property Office on the 16 of Jan. 2008 and there
duly assigned Serial No. 10-2008-0004924.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an Organic Light
Emitting Diode (OLED) display. More particularly, the
present invention relates to an OLED display that reduces the
damage of a panel assembly, which may be caused by impact
upon being dropped, by having an improved bezel supporting
the panel assembly.

[0004] 2. Description of the Related Art

[0005] An OLED display includes a plurality of OLEDs
each having a hole injection electrode, an organic light emit-
ting layer, and an electron injection electrode. The OLEDs
emit light using energy generated when excitons generated by
electron-hole combinations in the organic light emitting layer
drop from the excitation state to the ground state.

[0006] By the above principle, OLED displays have a self-
emissive characteristic. Therefore, unlike Liquid Crystal Dis-
plays (LCDs), OLED displays do not require a separate light
source and thus, their thickness and weight can be reduced.
Furthermore, OLED displays have a variety of desirable
properties, such as low power consumption, high luminance,
quick response, and the like. Therefore, OLED displays are
drawing attention as the upcoming alternative displays for
portable electronic devices.

[0007] A typical OLED display includes a panel assembly
in which OLEDs are formed, a bezel coupled to the panel
assembly at a rear side of the panel assembly, and a Printed
Circuit Board (PCB) electrically connected to the panel
assembly by a Flexible Printed Circuit Board (FPCB).
[0008] The panel assembly of such an OLED display has
two thin substrates. In addition, unlike the LCD in which the
interior of a panel assembly is filled with liquid crystal, the
OLED display has empty spaces inside of the panel assembly.
Therefore, the mechanical strength of the OLED display is
not sufficient. Particularly, the typical OLED display is con-
figured such that the panel assembly is protected by only the
metal bezel. That is, no absorption member for absorbing
external impact is provided in the typical OLED display.
[0009] Therefore, when a user accidentally drops an elec-
tronic device having such an OLED display, a relatively large
torsion load and/or a relatively large bending load is applied
to the bezel, to deform the bezel. As a result, the torsion load
and/or the bending load are transferred to the panel assembly
coupled to the bezel. This may cause damage to the panel
assembly.

SUMMARY OF THE INVENTION

[0010] The present invention provides an OLED display
that reduces the damage of a panel assembly, which may be
caused by impact upon being dropped, by having an improved
bezel supporting the panel assembly.
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[0011] According to an exemplary embodiment of the
present invention, an Organic Light Emitting Diode (OLED)
display includes a panel assembly having a display area, a pad
area, and a plurality of OLEDs formed in the display area and
a bezel attached to the panel assembly. The bezel is formed to
have rebound resilience of 50-70%.

[0012] The bezel may be formed of silicon-based rubber.
The bezel may be formed to have a thickness of 0.3-0.6 mm.
The bezel may include a bottom portion on which the panel
assembly is disposed and a sidewall formed on at least one
side edge of the bottom portion.

[0013] The OLED display may further include a Flexible
Printed Circuit Board (FPCB) affixed to the pad area and bent
on a rear side of the bezel and a Printed Circuit Board (PCB)
electrically connected to the panel assembly by the FPCB.
The sidewall may be formed on side edges of the bottom
portion except for a side edge where the FPCB is bent.
[0014] Alternatively, the bottom portion has a pair of short
side edges and a pair of long side edges and the sidewall may
be formed on the long side edges of the bottom portion and an
extending portion may integrally extend from the sidewall to
partly overlap a top surface of the panel assembly. The bezel
may include at least one reinforcing portion formed by press-
ing downward on at least one of portions near four corners of
the bottom portion. Alternatively, the bezel may include at
least one reinforcing portion formed by pressing downward
on a central portion of the bottom portion. Alternatively, the
bezel may include at least one first reinforcing portion formed
by pressing downward on at least one of portions near four
corners of the bottom portion and at least one second rein-
forcing portion formed by pressing downward on a central
portion of the bottom portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] A more complete appreciation of the present inven-
tion, 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:

[0016] FIG. 1is an exploded perspective view of an OLED
display according to a first exemplary embodiment of the
present invention.

[0017] FIG. 2is a perspective view of the OLED display of
FIG. 1, when it is assembled.

[0018] FIG. 3 is a circuit diagram of a sub-pixel circuit of
the panel assembly of FIG. 1.

[0019] FIG. 4 is a partly enlarged cross-sectional view of
the panel assembly of FIG. 1.

[0020] FIG. 51is an exploded perspective view of an OLED
display according to a second exemplary embodiment of the
present invention.

[0021] FIG. 6is a perspective view of the OLED display of
FIG. 5, when it is assembled.

[0022] FIG. 7is a cross-sectional view taken along line I-1
of FIG. 6.
[0023] FIG. 8 is an exploded perspective view of an OLED

display according to a third exemplary embodiment of the
present invention.

[0024] FIG. 9is across-sectional view taken along line 11-11
of FIG. 8.
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[0025] FIGS.10 to 13 are perspective views of modified
examples of the bezel of FIGS. 8 and 9.

DETAILED DESCRIPTION OF THE INVENTION

[0026] The present invention is described more fully here-
inafter 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 may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0027] FIG.1isanexploded perspective view of an OLED
display according to a first exemplary embodiment of the
present invention, and FIG. 2 is a perspective view of the
OLED display of FIG. 1, when it is assembled.

[0028] Referring to FIGS.1 and 2, an OLED display 100 of
the present exemplary embodiment includes a panel assem-
bly 20 having a display area A10 and a pad area A20 and
displaying an image on the display area A10, a bezel 410
attached to the panel assembly 20 at a rear side of the panel
assembly 20, and a Printed Circuit Board (PCB) 36 electri-
cally connected to the panel assembly 20 via a Flexible
Printed Circuit Board (FPCB) 32.

[0029] The panel assembly 20 includes a first substrate 12
and a second substrate 14 that is smaller than the first sub-
strate 12 and has a peripheral portion attached to the first
substrate 12 by a sealant. The display area A10 is defined as an
overlapping region of the first and second substrates 12 and
14, which 1s surrounded by the sealant. The pad area A20 is
defined as being outside of the sealant.

[0030] A plurality of sub-pixels is disposed in a matrix
pattern in the display area A10 of the first substrate 12. Scan
and data drivers (not shown) for driving the sub-pixels are
located between the display area A10 and the sealant or out-
side of the sealant. Pad electrodes (not shown) for transferring
electrical signals to the scan and data drivers are located in the
pad area A20 of the first substrate 12.

[0031] FIG. 3 is a circuit diagram of a sub-pixel circuit of
the panel assembly 20 of FIG. 1, and FIG. 4 is a partly
enlarged cross-sectional view of the panel assembly 20 of
FIG. 1.

[0032] Referring to FIGS.3 and 4, each of the sub-pixels of
the panel assembly 20 includes an OLED L1 and a driving
circuit. The OLED L1 includes an anode electrode 16, an
organic light emitting layer 18, and a cathode electrode 22.
The driving circuit includes at least two Thin Film Transistors
(TFTs) and at least one storage capacitor C1. The TFTs
include at least one switching transistor T1 and at least one
driving transistor T2.

[0033] The switching transistor T1 is connected to scan and
data lines SL.1 and DL1 to transfer a data voltage, which is
input from the data line DL1 in accordance with a switching
voltage input to the scan line SL1, to the driving transistor T2.
The storage capacitor C1 is connected to a power line VDD as
well as to the switching transistor T1 in order to store a
voltage corresponding to a difference between a voltage
transferred from the switching transistor T1 and a voltage
supplied by the power line VDD.

[0034] The driving transistor T2 is connected to both the
power line VDD and the storage capacity C1 to supply an
output current I, ., which corresponds to a square of a
difference between a voltage stored in the storage capacity C1
and a threshold voltage, to the OLED L1 so that the OLED L1
can emit light due to the output current I, . The driving
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transistor T2 includes a source electrode 24, a drain electrode
26, and a gate electrode 28. The anode electrode 16 of the
OLED L1 is connected to the drain electrode 26 of the driving
transistor T2. The above-described structure of the sub-pixels
is merely exemplary and can be modified.

[0035] The second substrate 14 is attached to the first sub-
strate 12 by the sealant at a predetermined interval to protect
the driving circuit unit and the OLEDs on the first substrate 12
from an external environment. A polarizing plate (not shown)
for suppressing reflection of external light may be located on
an outer surface of the second substrate 14 at the display area
A10. A moisture absorption agent maybe attached to an inner
surface of the second substrate 14.

[0036] Referring again to FIGS. 1 and 2, an Integrated
Circuit (IC) chip 30 is mounted on the pad area A20 of the
panel assembly 20 via a Chip-On-Glass (COG) method. The
FPCB 32 is affixed to the pad area A20 of the panel assembly
20 via a Chip-On-Film (COF) method. A protective layer 34
is formed around the IC chip 30 and the FPCB 32 to cover and
protect pad electrodes formed on the pad area A20.

[0037] A variety of electronic elements (not shown) for
processing driving signals are mounted on the PCB 36. A
connector 38 for transferring external signals to the PCB 36 is
also installed on the PCB 36. The FPCB 32 affixed to the pad
area A20 is folded toward a rear side of the bezel 410 to face
the rear surface of the bezel 410.

[0038] The bezel 410 includes a bottom portion 42 on
which the panel assembly 20 is disposed and a sidewall 44,
which extends from side edges of the bottom portion 42
toward the panel assembly 20 to face side surfaces of the
panel assembly 20 except for a side edge corresponding to the
FPCB32, is bent. A double-sided adhesive tape 46 is disposed
between the bottom portion 42 of the bezel 410 and the panel
assembly 20 to fix the panel assembly 20 to the bezel 410. The
above-described structure of the bezel is merely exemplary
and can be modified.

[0039] Inthe presentexemplary embodiment, the bezel 410
may be formed of rubber having an excellent shock absorbing
effect and a rebound resilience of 50-70%. For example, the
bezel 410 may be formed of silicon-based rubber.

[0040] The silicon-based rubber has a stable chemical
structure, and an excellent corrosion-resistance, heat-resis-
tance, cold-resistance, electrical insulation, and abrasion-re-
sistance properties.

[0041] In addition, the silicon-based rubber has an excel-
lent shock absorbing property and thus, the bezel 410 formed
of the silicon-based rubber can more effectively absorb exter-
nal impact as compared to a bezel formed of metal or a hard
synthetic resin.

[0042] The OLED display 100 must meet the reliability
standard at a temperature within a range of from -30° C. to
70° C. when it is operating and from -40° C. to 85° C. when
it is not operating. Since the silicon-based rubber can be used
at a temperature within a range of from -40° C. t0 230° C., it
meets the bezel’s operation characteristic at low and high
temperatures.

[0043] The bezel 410 may be formed to have a minimum
thickness of 0.3 mm. Even when the bezel 410 is formed with
the minimum thickness of 0.3 mm, it has excellent shock
absorbing ability. That is, the silicon-based rubber bezel 410
has more excellent shock absorbing ability than a synthetic
resin bezel of the same thickness. For example, the bezel 410
may be formed to have a thickness of 0.3-0.6 mm. When the
thickness of the bezel 410 1s less than 0.3 mm, it is impossible
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to form the bezel 410. When the thickness of the bezel 410 is
greater than 0.6 mm, an overall thickness of the OLED dis-
play 100 increases.

[0044] Since the bezel 410 is formed of rubber, the OLED
display 100 of the present exemplary embodiment can reduce
the external impact applied to the panel assembly 20 without
using an additional shock absorbing member. That is, since
the bezel is formed of the rubber and thus serves to absorb the
external impact applied to the panel assembly 20, there is no
need to further provide an additional shock absorbing mem-
ber to the OLED display 100. Furthermore, since the bezel
410 formed of rubber is lighter than a bezel formed of metal
or a synthetic resin, an overall weight of the OLED display
100 using the bezel 410 formed of rubber can be reduced.
Therefore, when the OLED display 100 using the rubber
bezel 410 collides with an external object or falls down to a
floor, the impact energy thereby generated is relatively small.
[0045] FIG. 5is an exploded perspective view of an OLED
display according to a second exemplary embodiment of the
present invention, FIG. 6 is a perspective view of the OLED
display of FIG. 1 when it is assembled, and FIG. 7 is a
cross-sectional view taken along line I-I of FIG. 6.

[0046] Referring to FIGS. 5to 7, an OLED display 101 of
the present exemplary embodiment is similar to the OLED
display of the first exemplary embodiment except that a side-
wall 44 extend from long side edges of the bottom portion 42
to face long side surfaces of the panel assembly 20 and a
extending portion 48 integrally extends from the sidewall 44
to either partly overlap or face a top surface of the panel
assembly 20. In the first and second exemplary embodiments,
like reference numerals are used to refer to the same or similar
elements.

[0047] The panel assembly 20 is formed in a rectangular
shape and the pad area A20 may be disposed on one of short
side edges ofthe panel assembly 20. The bottom portion 42 of
the bezel 420 includes a pair of long side edges and a pair of
short side edges. The sidewall 44 and the extending portion 48
are formed at the long side edges of the bottom portion 42.
[0048] As described above, when the sidewall 44 and the
extending portion 44 are formed to enclose the long side
edges and a portion of the top surface of the panel assembly
20, the bezel 420 can more securely support the panel assem-
bly 20. As a result, the bezel 420 can more effectively absorb
external impact, such as drop impact, and thus the damage of
the panel assembly 20, particularly, the damage incurred from
a side surface of the panel assembly 20, can be minimized.
[0049] FIG. 8is an exploded perspective view of an OLED
display according to a third exemplary embodiment of the
present invention and FIG. 9 is a cross-sectional view taken
along line T1-IT of FIG. 8.

[0050] Referring to FIGS. 8 and 9, an OLED display 102 of
the present exemplary embodiment is similar to those of the
first and second exemplary embodiments except that at least
one reinforcing portion 510 is formed on a bottom portion 42
of a bezel 430.

[0051] InFIGS.8and9, the bezel 430 is formed to have the
sidewall 44 of the first exemplary embodiment. However, the
present invention is not limited to this configuration. That is,
the bezel 430 may be formed with the sidewall and extending
portion of the second exemplary embodiment. In the first and
third exemplary embodiments, like reference numerals are
used to refer to the same or similar elements.

[0052] When the bezel 430 is formed of a silicon-based
material and has a thickness of about 0.3 mm, the mechanical
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strength of the bezel 430 may be less than that of the synthetic
resin bezel. The reinforcing portion 510 is formed with a
predetermined width and depth by pressing a portion of the
bottom portion 42 downward to enhance bending strength in
a diagonal direction (in a direction d in FIG. 8 as indicated by
a dotted arrow) on the bottom portion 42 of the bezel 430,
thereby enhancing the mechanical strength of the bezel 430.
[0053] The reinforcing portion 510 may be formed at each
of four corners of the bottom portion 42. Each of the reinforc-
ing portions 510 includes a horizontal portion 501 in parallel
with a short side of the bottom portion 42 and a vertical
portion 502 in parallel with a long side of the bottom portion
42.

[0054] The following is a description of a variety of modi-
fied examples of the bezel of FIGS. 8 and 9.

[0055] FIG. 10 is a perspective view of a modified example
of the bezel of FIGS. 8 and 9. When the reinforcing portions
510 formed at the respective four corners of the bottom por-
tion 42 are referred to as “first reinforcing portions,” a bezel
440 of this modified example further includes at least one
second reinforcing portion 520 formed on a central portion of
the bottom portion 42.

[0056] The second reinforcing portion 520 may be formed
in a cross-shape having a horizontal portion 521 in parallel
with a short side of the bottom portion 42 and a vertical
portion in parallel with a long side of the bottom portion 42.
[0057] FIG. 11 is a perspective view of another modified
example of the bezel of FIGS. 8 and 9. A bezel 450 of this
modified example is the same as the bezel of FIG. 10 except
that the bezel 450 further includes at least one second rein-
forcing portion 530 formed in an X-shape in addition to the
first reinforcing portions.

[0058] FIG. 12 is a perspective view of another modified
example of the bezel of FIGS. 8 and 9. A bezel 460 of this
modified example includes first reinforcing portions 510’
each having a horizontal portion 501' and a vertical portion
502' that are longer than those of the third exemplary embodi-
ment and at least one second reinforcing portion 540 formed
in a rectangular shape.

[0059] FIG. 13 is a perspective view of another modified
example of the bezel of FIGS. 8 and 9. A bezel 470 of this
modified example includes a second reinforcing portion 540’
formed on the bottom portion 42 while the first reinforcing
portions are omitted. The second reinforcing portion 540’
may be formed to be larger than that of the bezel of FIG. 12
but spaced apart from the sidewall 44 by a predetermined
distance.

[0060] While the present invention has been described in
connection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
present invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifica-
tions and equivalent arrangements included within the spirit
and scope of the appended claims.

What is claimed is:
1. An organic light emitting diode (OLED) display com-
prising:
a panel assembly including a display area, a pad area, and
a plurality of OLEDs arranged in the display area; and
a bezel attached to the panel assembly, the bezel having a
rebound resilience in a range of 50-70%.
2. The OLED display of claim 1, wherein the bezel com-
prises a silicon-based rubber.
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3. The OLED display of claim 2, wherein the bezel has a
thickness in a range of 0.3-0.6 mm.

4. The OLED display of claim 1, wherein the bezel com-
prises:

abottom portion on which the panel assembly is disposed,

and

a sidewall formed on at least one side edge of the bottom

portion.

5. The OLED display of claim 4, further comprising:

a Flexible Printed Circuit Board (FPCB) affixed to the pad

area and bent on a rear side of the bezel; and

a Printed Circuit Board (PCB) electrically connected to the

panel assembly by the FPCB.

6. The OLED display of claim 5, wherein the sidewall is
formed on side edges of the bottom portion except for a side
edge where the FPCB is bent.

7. The OLED display of claim 4, wherein the bottom por-
tion has a pair of short side edges and a pair of long side edges;
and
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the sidewall is formed on the long side edges of the bottom
portion and an extending portion integrally extends from
the sidewall to partly overlap a top surface of the panel
assembly.

8. The OLED display of claim 4, wherein the bezel com-
prises at least one reinforcing portion pressed downward into
at least one of portions near four corners of the bottom por-
tion.

9. The OLED display of claim 4, wherein the bezel com-
prises at least one reinforcing portion pressed downward into
a central portion of the bottom portion.

10. The OLED display of claim 4, wherein the bezel com-
prises at least one first reinforcing portion pressed downward
into at least one of portions near four corners of the bottom
portion and at least one second reinforcing portion pressed
downward into a central portion of the bottom portion.
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