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(57) ABSTRACT

A display apparatus having an organic light emitting display
panel is provided. The organic light emitting display panel
includes a front substrate and a rear substrate which are
arranged parallel to each other, an image forming portion
which is formed on a rear surface of the front substrate and
which includes at least one organic layer, a sealing member
which surrounds the image forming portion between the front
substrate and the rear substrate to seal the image forming
portion, and an input key flexible printed circuit board
(FPCB) which includes user input keys. The input key FPCB
is mounted on the front substrate or the rear substrate.
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FIG. 12
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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND DISPLAY APPARATUS HAVING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Korean Patent
Application No. 10-2011-0147459, filed on Dec. 30, 2011,
Korean Patent Application No. 10-2012-0010035, filed on
Jan. 31, 2012 and Korean Patent Application No. 10-2012-
0043881, filed on Apr. 26, 2012 in the Korean Intellectual
Property Office, the disclosure of which are incorporated
herein in their entirety by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] Panels and apparatuses consistent with exemplary

embodiments relate to organic light-emitting display panel
and a display apparatus having the same.

[0004] 2. Description of the Related Art

[0005] Flat-panel displays have been mainly used in recent
display apparatuses such as televisions and computer moni-
tors. Representative examples of such flat-panel displays
include liquid crystal displays (LCD), plasma display panels
(PDP), and organic light-emitting diode (OLED) displays.
[0006] A flat-panel display generally includes a display
panel, and a front and a rear chassis surrounding the display
panel. User input keys are exposed outside on the front chas-
sis for screen and sound adjustments. An input key circuit
board with the input keys mounted thereon is arranged within
the front chassis. In this example, the input key circuit board
is generally mounted on a structure formed integrally with the
front chassis, or on a structure provided separately from the
front chassis.

[0007] However, the fact that the above-mentioned conven-
tional way of mounting an input key circuit board requires a
space within the flat-panel display to accommodate the struc-
ture for mounting the input key circuit board can be an
obstacle to hinder a slimmer design or bezel-less design of
flat-panel display.

[0008] Among the flat-panel displays, the organic light-
emitting display illuminates itself and thus provides advan-
tages such as no need for a backlight unit, a wider view angle,
a relatively fast response speed, low electricity consumption,
and very thin shape.

[0009] An organic light-emitting display panel provided in
the organic light-emitting display generally includes a trans-
parent front substrate and an image forming portion stacked
thereon. The image forming portion may include an anode
electrode, an organic light emitting layer, or a cathode elec-
trode, and may be sealed by the rear board to prevent oxygen
or moisture ingression. While the front substrate may be
entirely sealed by the rear substrate, a non-sealed portion may
be present on edges thereof. The non-sealed portion may be
formed to ensure a highly reliable seal.

[0010] Given the fact that the image forming portion is not
formed on the non-sealed portion, a method may be provided,
which utilizes the non-sealed portion of the front substrate as
a place to arrange certain element(s) within the organic light-
emitting display.
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SUMMARY

[0011] Exemplary embodiments overcome the above dis-
advantages and other disadvantages not described above.
Also, the exemplary embodiments are not required to over-
come the disadvantages described above, and the exemplary
embodiments may not overcome any of the problems
described above.

[0012] According to one aspect of an exemplary embodi-
ment, an organic light-emitting panel is provided which is
suitable for a slimmer and bezel-less deemblemed design
which minimizes installation space for an input key circuit
board, and a display apparatus having the same.

[0013] Inone exemplary embodiment, a display apparatus
comprising an organic light emitting display panel is pro-
vided, in which the organic light emitting display panel
includes a front substrate and a rear substrate arranged paral-
lel to each other, an image forming portion which is formed
onarear surface of the front substrate and which comprises at
least one organic layer, a sealing member which surrounds the
image forming portion between the front substrate and the
rear substrate to seal the image forming portion, and an input
key flexible printed circuit board (FPCB) including input
elements. The input key FPCB is mounted on the front sub-
strate or on the rear substrate.

[0014] The organic light emitting display panel may addi-
tionally include a cover film to cover a front surface of the
front substrate, the cover film may include a transparent por-
tion corresponding to an effective display portion of the front
substrate, and a non-transparent portion corresponding to a
non-effective display portion of the front substrate.

[0015] The input key FPCB may be mounted on a front
surface of the front substrate.

[0016] The input key FPCB may be arranged on the non-
effective display portion of the front substrate and covered by
the non-transparent portion of the cover film.

[0017] A least one of the input elements may be an illumi-
nance sensor to automatically adjust brightness of an image in
accordance with ambient intensity of illumination, the front
substrate may be made of a transparent material, and the
non-transparent portion of the cover film may include a light
passing portion for reception of an external light by the illu-
minance sensor.

[0018] The input key FPCB may be mounted on a rear
surface of the front substrate.

[0019] The rear surface of the front substrate may include a
non-sealed region that is not surrounded by the sealing mem-
ber, and the input key FPCB may be mounted on the non-
sealed portion.

[0020] At least one of the input elements may be an illumi-
nance sensor to automatically adjust brightness of an image in
accordance with ambient intensity of illumination, and the
non-transparent portion of the cover film may include a light
passing portion for reception of an external light by the illu-
minance sensor.

[0021] The input key FPCB may be mounted on a rear
surface of the front substrate.

[0022] The input key FPCB may also be mounted on the
rear surface of the rear substrate corresponding to a non-
effective display portion of the front substrate.

[0023] At least one of the input elements may be a touch
sensor responsive to a touch made by a user.

[0024] The touch sensor may include a touch sensor of an
electrostatic capacity type.
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[0025] Therear surface of the front substrate may include a
non-sealed region un-surrounded by the sealing member, and
the non-sealed portion may include at least one see-through
region which can be seen through the cover film from an
outside.

[0026] The non-transparent portion of the cover film may
include at least one light passing portion corresponding to the
at least one see-through region.

[0027] The see-through region may be provided with at
least one emblem for the purpose of promotion or aesthetic
feeling.

[0028] The emblem may be a product logo.

[0029] The emblem may be attached in the see-through
region in a form of a sticker.

[0030] The emblem may be formed in the see-through
region by embossing or engraving followed by coating or
coloring.

[0031] The display apparatus may additionally include an
embedded camera module, and the camera module may
include a lens unit arranged to face the see-through region.
[0032] In one exemplary embodiment, a display apparatus
including an organic light emitting display panel is provided,
in which the organic light emitting display panel includes a
front substrate and a rear substrate arranged parallel to each
other, an image forming portion which is formed on a rear
surface of the front substrate and which includes at least one
organic layer, a sealing member which surrounds the image
forming portion between the front substrate and the rear sub-
strate to seal the image forming portion, and a cover film
attached to the front surface of the front substrate. The rear
surface of the front substrate includes a non-sealed region
un-surrounded by the sealing member, and the non-sealed
region includes at least one see-through region which can be
seen through from an outside through the cover film.

[0033] The see-through region may be provided with at
least one emblem for the purpose of promotion or aesthetic
feeling.

[0034] The emblem may be a product logo.

[0035] The display apparatus may additionally include an
embedded camera module, and the camera module may
include a lens unit arranged to face the see-through region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The above and/or other aspects of the present inven-
tive concept will be more apparent by describing certain
exemplary embodiments of the present inventive concept
with reference to the accompanying drawings, in which:
[0037] FIG.1is aschematic perspective view of an organic
light-emitting display apparatus according to an exemplary
embodiment;

[0038] FIG. 2 is an exploded perspective view of the
organic light-emitting display apparatus of FIG. 1;

[0039] FIG. 3 is a schematic cross-section view taken on
line III-IIT of the organic light-emitting display panel of FIG.
2;

[0040] FIG. 4 is a cross-section view illustrating a detailed
structure of an image forming portion of the organic light-
emitting display panel of FIG. 3;

[0041] FIG. S is a perspective view of the organic light-
emitting display panel of FIG. 2, illustrating a cover film in a
separated form;

[0042] FIG. 6 is an enlarged view of area A of FIG. 5
illustrating an input key flexible printed circuit board (FPCB);
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[0043] FIG. 7 is an enlarged view of area B of FIG. 5
illustrating key-location indicating marks;

[0044] FIG. 8 is an enlarged cross-section taken on line
VIII-VIII of the organic light-emitting display panel of FIG.
2;

[0045] FIGS.9and 10 are views similar to FIG. 8, illustrat-
ing alternative mounting positions of the input key flexible
printed circuit board;

[0046] FIG. 11 is a schematic perspective view of an
organic light-emitting display apparatus according to a sec-
ond exemplary embodiment;

[0047] FIG. 12 is an exploded perspective view of the
organic light-emitting display apparatus of FIG. 11;

[0048] FIG. 13 is a schematic cross-section view of an
organic light-emitting display panel provided in the organic
light-emitting display apparatus of FIG. 11;

[0049] FIG. 14 is a cross-section view illustrating a stacked
structure of the image forming portion of the organic light-
emitting display panel of FIG. 13;

[0050] FIG. 15 is a plan view illustrating the organic light-
emitting display panel of FIG. 13 from a rear direction;
[0051] FIG. 16 is a partially-enlarged cross-section view
taken on line VI-VI of FIG. 15; and

[0052] FIG. 17 is a cross-section view similar to FIG. 16,
illustrating an alternative exemplary embodiment of a projec-
tion area provided on a rear surface of a front substrate.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0053] Certain exemplary embodiments of the present
inventive concept will now be described in more detail with
reference to the accompanying drawings, in which exemplary
embodiments are shown.

[0054] Inthe following description, same reference numer-
als are used for the same elements when they are depicted in
different drawings. The matters defined in the description,
such as detailed construction and elements, are provided to
assist in a comprehensive understanding of the exemplary
embodiments. However, it is apparent that the exemplary
embodiments can be carried out without those specifically
defined matters. Also, functions or elements known in the
related art are not described in detail since they would obscure
the exemplary embodiments with unnecessary detail.

[0055] The organiclight emitting display apparatus accord-
ing to a first exemplary embodiment will be explained below
with reference to FIGS. 1 to 10.

[0056] FIG.1isaschematic perspective view of an organic
light-emitting display apparatus according to an exemplary
embodiment, FIG. 2 is an exploded perspective view of the
organic light-emitting display apparatus of FIG. 1, FIG. 3 is a
schematic cross-section view taken on line III-III of the
organic light-emitting display panel of FIG. 2, and FIG. 4isa
cross-section view illustrating detailed structure of an image
forming portion of the organic light-emitting display panel of
FIG. 3.

[0057] An organic light-emitting apparatus 1 will be
explained below with reference to an exemplary embodiment
of a television. However, the exemplary embodiment is not
limited to the above specific exemplary embodiment. Accord-
ingly, other display apparatuses including computer moni-
tors, for example, may also be used.

[0058] Referring to FIGS. 1 and 2, the organic light-emit-
ting display apparatus 1 may include a rear chassis 10, and an
organic light-emitting display panel 20.
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[0059] The rear chassis 10 may be formed in a box-like
shape which may include a rectangular bottom 11, and four
sides 12 perpendicularly extended from the four edges of the
rectangular bottom 11. The respective sides 12 have higher
heights than the thickness of the organic light-emitting dis-
play panel 20. Accordingly, the rectangular light-emitting
display panel 20 may be accommodated in the rear chassis 10.
The rear chassis 10 may be made from metal with superior
strength (e.g., SUS).

[0060] Although not illustrated, various boards including a
control board to control the operation of the organic light-
emitting display panel 20, or a power board to supply elec-
tricity to the organic light-emitting display panel may be
mounted on an inner side surface of the rear chassis 10.
[0061] Referring to FIGS. 3 to 5, the organic light emitting
display panel 20 may include a front substrate 30, an image
forming portion 40, a rear substrate 50, a sealing member 60
and a cover film 70.

[0062] The front substrate 30 may be a transparent material.
In an exemplary embodiment, the front substrate 30 may be
made from transparent glass or transparent plastic. Thin film
transistors (TFT, not illustrated) may be formed on the front
substrate 30 to control pixels to display an image. Accord-
ingly, the front substrate 30 may be also referred to as a TFT
substrate.

[0063] Animage may be provided over the entire area of the
front substrate 30. A front surface 33 of the front substrate 30
may also be divided into an inner effective display portion
33A (see FIG. 5) where the image is provided, and a non-
effective display portion 33B (see FIG. 5) where no image is
provided. The non-effective display portion 33B is generally
referred to as a black matrix (BM) area.

[0064] Referring to FIG. 4, an image forming portion 40
formed on a rear surface 31 of the front substrate 30 includes
an anode electrode 41, a hole injecting layer (HIL) 42, a hole
transporting layer (HTL) 43, an emission material layer
(EML) 44), a hole blocking layer (HBL) 45, an electron
transporting layer (ETL) 46, an electron injecting layer (EIL)
47, and a cathode electrode 48.

[0065] The anode and cathode electrodes 41, 48 provide
holes and electrons, respectively, which are necessary to gen-
erate light, and a voltage is applied between the electrodes 41,
48 so that the holes and electrons move toward each other. In
an exemplary embodiment, the anode electrode 41 may be
made from inidium tin oxide (ITO), and the cathode electrode
48 may be made from aluminum.

[0066] The HIL 42, HTL 43, EML 44, HBL 45, ETL 46,
and EIL 47 are organic layers made from organic compounds.
Since the display panel 20 according to an exemplary
embodiment may include these organic layers 42 to 48, the
display panel is referred to as an organic light emitting display
panel. F1G. 4 shows a stacked structure of the image forming
portion 40 according to an exemplary embodiment. However,
the exemplary embodiment is not limited to these structures.
Instead, different stacked structures may also be used.

[0067] The holes provided by the anode electrode 41 pass
the HIL 42 and the HTL 43 and reach the EML 44, and
electrons provided by the cathode electrode 48 pass the EIL
47,the ETL 46, and the HBL 45, and reach the EML 44. Light
is generated as the holes and electrons at the EML 44 couple
with each other, and the organic light emitting display panel
20 forms an image using the light.
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[0068] Since the image forming portion 40 including the
electrodes 41, 48 and the organic layers 42 to 27 is well
known, a detailed description thereof will be omitted for the
sake of brevity.

[0069] Therearsubstrate 50 is arranged parallel to the front
substrate 30 at a predetermined distance. The rear substrate
50 may be made from transparent or non-transparent mate-
rial. In an exemplary embodiment, the rear substrate 50 may
be made from glass, plastic or metal material.

[0070] The sealing member 60 may have a rectangular ring
shape. The sealing member 60 may be arranged to surround
the image forming portion 40 between the front and rear
substrates 30, 50. The image forming portion 40 is sealed as
the sealing member 60 is attached to the front and rear sub-
strates 30, 50, respectively. Accordingly, ingress of moisture
or oxygen into the image forming portion 40 is prevented.
[0071] The sealing member 60 may not be arranged on an
external edge 35 of the front substrate 30, but instead, the
sealing member 60 may be arranged inward at a predeter-
mined distance from the external edge 35. If the sealing
member 60 is arranged on the external edge 35 of the front
substrate 30, reliability of sealingness of the image forming
portion 40 may deteriorate. Accordingly, the rear surface 31
of the front substrate 30 has a non-sealed region 31A (see
FIG. 3) corresponding to an area between the sealing member
60 and the external edge 35. In other words, the non-sealed
region 31A refers to the area on the front surface 31A of the
front substrate 30 which is not surrounded by the sealing
member 60. The image forming portion 40 is not formed on
the non-sealed region 31A.

[0072] The cover film 70 may be attached to the front
surface 33 of the front substrate 30 to protect the front surface
33. In an exemplary embodiment, the cover film 70 may be
implemented as a polarizer film.

[0073] The cover film 70 may include an inner transparent
portion 71 and an outer non-transparent portion 72. The trans-
parent portion 71 is an area corresponding to the effective
display portion 33A (see FIG. 5) of the front substrate 30,
which passes the image provided by the effective display
portion 33A to the outside. The non-transparent portion 72 is
an area corresponding to the non-effective display portion
33B (see F1G. 5) to keep the non-effective display portion 336
unexposed to the outside. For example, the non-transparent
portion 72 may be provided in black color.

[0074] FIG. S is a perspective view of the organic light-
emitting display panel of FIG. 2, illustrating a cover film in a
separated form, FIG. 6 is an enlarged view of area A of FIG.
5 illustrating an input key flexible printed circuit board, FIG.
7 is an enlarged view of area B of FIG. 5 illustrating key-
location indicating marks, and FIG. 8 is an enlarged cross-
section taken on line VIII-VIII of the organic light-emitting
display panel of FIG. 2.

[0075] Referring to FIGS. 5 to 8, the organic light emitting
display panel 20 additionally includes an input key FPCB 80
arranged on the front surface 33 of the front substrate 30. The
input key FPCB 80 includes input elements such as input keys
for screen adjustment, sound adjustment, etc. Accordingly, by
manually manipulating the input keys, a user can make screen
adjustment and sound adjustment, etc.

[0076] Referringto FIG. 6, the input key FPCB 80 includes
a board body 81, and a plurality of input elements 82a, 825,
83a, 834, 84 provided on the board body 81.

[0077] Theboard body 81 has a rectangular form, but is not
limited thereto. Accordingly, the board body 81 may have
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different forms such as an oval form, etc. The board body 81
is a very thin film. Further, the board body may be made from
flexible polymer resin such as epoxy. In one exemplary
embodiment, the board body 81 may be attached to the front
substrate 30 by double coated tape or adhesive.

[0078] The input elements 82a, 825, 83a, 835, 84 may be
provided on the board body 81 in the form of circuit patterns.
First and second inputkeys 824, 825 relate to channel change,
third and fourth input keys 83a, 835 relate to volume adjust-
ment, and the fifth input element 84 is an illuminance sensor.
The channel change input keys 82a, 826 and the volume
adjustment input keys 83a, 835 are touch sensors operating in
response to a user’s touch (for example, touch sensors of an
electrostatic capacity type). The illuminance sensor is a photo
sensor which automatically senses an illuminance of external
light. Accordingly, the screen brightness can be adjusted
automatically according to the luminance sensed by the illu-
minance sensor.

[0079] Although the embodiment depicts just five input
elements 82a, 8256, 83a, 835, 84 which are provided on the
input key FPCB 80, in alternative exemplary embodiments,
the input elements may be replaced or added with a screen
mode change key, a brightness adjustment key, or the like.
[0080] Referring to FIG. 7, the front surface of the cover
film 70 includes key location indicating marks 73, 74 and a
light passing portion 75 which are provided to correspond to
the input elements 82a, 825, 83a, 835, 84 explained above.
Thekey location indicating marks 73, 74 and the light passing
portion 75 are provided on the black non-transparent portion
72 of the cover film 70.

[0081] The key location indicating marks 73, 74 are pro-
vided to guide a user to find the locations of the channel
change input keys 824, 825 and the volume adjustment input
keys 83a, 83b. For example, the user can turn down the
volume by touching on the “~” mark at the key location
indicated by mark 74. The light passing portion 75 is arranged
at a position which corresponds to the illuminance sensor 84
so that external light can enter the illuminance sensor 84.
Accordingly, the light passing portion 75 is made transparent
to allow light to pass therethrough.

[0082] Referring to FIGS. 5 and 8, the input key FPCB 80
may be mounted on the non-effective display portion 33B on
the front surface 33 of the front substrate 30. The input key
FPCB 80 may be mounted on a lower portion 33B1 of the
non-effective display portion 33B. In another exemplary
embodiment, the input key FPCB 80 may also be mounted on
an upper portion 33B2, a left portion 33B, or a right portion
33B4 of the non-effective display portion 33B. Further,
although the input key FPCB 80 is depicted as being close to
the right side ofthe light portion 33B1, the input key FPCB 80
may also be arranged in the center or close to the left side of
the non-effective display portion 33B. In other words, the
input key FPCB 80 may be mounted at any location on the
non-effective display portion 33B.

[0083] Although only one input key PCB 80 is depicted in
the exemplary embodiment explained above, alternative
exemplary embodiments are possible. That is, in another
exemplary embodiment, a plurality of input key FPCBs may
be provided.

[0084] FIGS. 9 and 10 are views similar to FIG. 8, illustrat-
ing alternative mounting positions of the input key flexible
printed circuit board.

[0085] Referring to FIG. 9, the input key FPCB 80 may be
mounted on the rear surface 31 of the front substrate 30. In
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particular, the input key FPCB 80 may be mounted on the
non-sealed region 31A of the rear surface 31. As explained
above, the non-sealed region 31A corresponds to an area on
the rear surface 31 which is not surrounded by the sealing
member 60. Since the non-sealing region is formed on an
upper, lower, left, or right portion of the rear surface 31, the
input key FPCB 80 may not only be arranged on the lower
portion of the non-sealed region 31A, but also on the upper,
left, or right portions of the non-sealed region 31A.

[0086] Referringto FIG. 10, the input key FPCB 80 may be
mounted on the rear surface 51 of the rear substrate 50. In this
exemplary embodiment, the input key FPCB 80 may be
mounted in an area 51 A which corresponds to the non-effec-
tive display portion 33B (see FIG. 5) of the front substrate 30
and the non-transparent portion 72 of the cover film 70. Since
the area 51A is formed on the upper, lower, left and right
portions of the rear surface 51a, respectively, the input key
FPCB 80 may not only be arranged on the lower portion, but
also on the upper, left or right portions of the area S1A.

[0087] Even with the input key FPCB mounted on the rear
surface 51 of the rear substrate 50, input keys of a touch
sensing type may still be applied, because the organic light
emitting display panel 20 is generally considerably thinner
than the other types of display panels (e.g., LCD, PDP).
However, the illuminance sensor 84 may not be easily imple-
mented, considering the fact that external light can hardly
reach the illuminance sensor 84 mounted on the rear surface
51 of the rear substrate 50. Even if the external light would
reach the illuminance sensor 84 on the rear surface 51 of the
rear substrate 50, the amount of the light reaching the illumi-
nance sensor 84 would be insufficient, if the input key FPCB
80 is mounted on the rear surface 51 of the rear substrate 50.

[0088] As explained above, in the organic light emitting
display apparatus 1 according to the first exemplary embodi-
ment, the input key FPCB is directly mounted on the organic
light emitting display panel 20. Accordingly, without requir-
ing a front chassis, the input key PCB can be easily mounted
inside the display apparatus 1. Accordingly, the display appa-
ratus 1 may have a much simpler structure and may be more
suitable for bezel-less deembleming design in comparison
with a conventional design.

[0089] By attaching the input key FPCB 80 to the organic
light emitting display panel 20 as described above, separate
structures are not required to mount the input key PCB in the
organic light emitting display apparatus 1. Since these struc-
tures to mount the input key PCB can be omitted, the organic
light emitting display apparatus 1 can be manufactured at
reduced costs and with slimmer structure than the structure of
a conventional display apparatus. Therfore, the organic light
emitting display apparatus 1 is more appropriate for the
bezel-less deembleming design, i.e., a design in which the
emblem is removed.

[0090] Theorganiclight emitting display apparatus accord-
ing to the second exemplary embodiment will be explained
below with reference to FIGS. 11 to 17.

[0091] FIG. 11 is a schematic perspective view of an
organic light-emitting display apparatus according to a sec-
ond exemplary embodiment, FIG. 12 is an exploded perspec-
tive view of the organic light-emitting display apparatus of
FIG. 11, FIG. 13 is a schematic cross-section view of an
organic light-emitting display panel provided in the organic
light-emitting display apparatus of FIG. 11, FIG. 14 is a
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cross-section view illustrating stacked structure of the image
forming portion of the organic light-emitting display panel of
FIG. 13.

[0092] Referring to FIGS. 11 and 12, the organic light
emitting display apparatus 2 according to the second exem-
plary embodiment is illustrated as a television. However, the
exemplary embodiment is not limited to the television, and
other exemplary embodiments may include display appara-
tuses such as mobile phone displays or computer monitors.
[0093] The organic light emitting display apparatus 2
includes a rear chassis 10 and an organic light emitting dis-
play panel 20.

[0094] The rear chassis 10 is formed in a box-like shape
which may include a rectangular bottom 11, and four sides 12
perpendicularly extended from the four edges of the rectan-
gular bottom 11. The respective sides 12 have higher heights
than the thickness of the organic light-emitting display panel
20. Accordingly, the rectangular light-emitting display panel
20 can be accommodated in the rear chassis 10. The rear
chassis 10 may be made from metal with superior strength
(e.g., SUS).

[0095] Although not illustrated, various circuit boards may
be mounted on an inner side surface of'a bottom 11 of the rear
chassis 10 to operate the organic light emitting display panel
20. In addition, discharge members may be provided to dis-
charge the heat generated by the organic light-emitting dis-
play panel.

[0096] Referring to FIGS. 13 and 14, the organic light
emitting display panel 20 includes a front substrate 30, an
image forming portion 40, a rear substrate 50, a sealing mem-
ber 60 and a cover film 70.

[0097] The front substrate 30 is made of a transparent mate-
rial. In an exemplary embodiment, the front substrate 30 may
be made of transparent glass or transparent plastic. Thin film
transistors (TFT, not illustrated) may be formed on the front
substrate 30 to control the display of pixels to display an
image. Accordingly, the front substrate 30 may be also
referred to as a TF'T substrate.

[0098] The image forming portion 40 is stacked on the rear
surface 31 of the rear substrate 30. Referring to FIG. 14, the
image forming portion 40 may include an anode electrode 41,
a hole injecting layer (HIL) 42, a hole transporting layer
(HTL) 43, an emission material layer (EML) 44, ahole block-
ing layer (HBL) 45, an electron transporting layer (ETL) 46,
an electron injecting layer (EIL) 47, and a cathode electrode
48.

[0099] The anode and cathode electrodes 41, 48 provide
holes and electrons, respectively, which are necessary to gen-
erate light, and a voltage is applied between the electrodes 41,
48 so that the holes and electrons move toward each other. In
an exemplary embodiment, the anode electrode 41 may be
made from inidium tin oxide (ITO), and the cathode electrode
48 may be made from aluminum.

[0100] The HIL 42, HTL 43, EML 44, HBL 45, ETL 46,
and EIL 47 are organic layers made from organic compounds.
Since the display panel 20 according to an exemplary
embodiment includes these organic layers 42 to 48, the dis-
play panel is referred to as an organic light emitting display
panel. FIG. 14 shows a layered structure of the image forming
portion 40 according to an exemplary embodiment. However,
the image forming portion 40 is not limited to this structure.
[0101] The holes provided by the anode electrode 41 pass
the HIL 42 and the HTL 43 and reach the EML 44, and
electrons provided by the cathode electrode 48 pass the EIL
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47,the ETL 46, and the HBL 45, and reach the EML 44. Light
is generated as the holes and electrons at the EML 44 couple
with each other, and the organic light emitting display panel
20 forms an image using the light.

[0102] Since the image forming portion 40 including the
electrodes 41, 48 and the organic layers 42 to 27 is well
known, detailed description thereof will be omitted for the
sake of brevity.

[0103] The rear substrate 50 has a rectangular plate shape
which is slightly smaller than the front substrate 30, and is
arranged parallel to the front substrate 30 at a predetermined
distance. The rear substrate 50 may be made from transparent
or non-transparent material. In an exemplary embodiment,
like the front substrate 30, the rear substrate 50 may be made
from glass or plastic material.

[0104] The sealing member 60 has a rectangular ring shape
and is interposed between the front and rear substrates 30, 50.
The image forming portion 40 is sealed as the sealing member
60 is attached to the front and rear substrates 30, 50, respec-
tively. Accordingly, ingress of moisture or oxygen into the
image forming portion 40 is prevented.

[0105] Referring to FIG. 13, the sealing member 60 is not
arranged on an external edge 35 of the front substrate 30, but
instead, the sealing member may be arranged inward at a
predetermined distance from the external edge 35. If the
sealing member 60 is arranged on the external edge 35 of the
front substrate 30, reliability of sealingness of the image
forming portion 40 may deteriorate. Accordingly, the rear
surface 31 of the front substrate 30 has a non-sealed region
31A corresponding to an area between the sealing member 60
and the external edge 35. In other words, the non-sealed
region 31A refers to the area on the rear surface 31 of the front
substrate 30 which is not surrounded by the sealing member
60. The image forming portion 40 is not stacked on the non-
sealed region 31A.

[0106] The cover film 70 is attached to the front surface 33
of the front substrate 30 to cover the front surface 33. In an
exemplary embodiment, the cover film 70 may be imple-
mented as a polarizer film. The cover film 70 may be trans-
parent at least at a portion corresponding to the effective
display portion of the organic light emitting display panel 20.
The effective display portion is defined as a predetermined
area of the organic light emitting display panel 20 on which an
image may actually appear when the organic light emitting
display panel 20 is viewed from a front direction (i.e., from an
A direction). The non-effective display portion is defined as a
predetermined area of the organic light emitting display panel
20 on which the image does not appear when the organic light
emitting display panel 20 is viewed from the front direction
(i.e., from the A direction).

[0107] FIG. 15 is a plan view illustrating the organic light-
emitting display panel of FIG. 13 from rear direction, and
FIG. 16 is a partially-enlarged cross-section view taken on
line VI-VI of FIG. 15.

[0108] Referring to FIG. 15, when the organic light emit-
ting display panel 20 is viewed from a rear direction, the
non-sealed region 31A of the front substrate 30 includes an
upper non-sealed portion 31A1, a lower non-sealed portion
31A2, a left non-sealed portion 31A3, and a right non-sealed
portion 31A4. Atleast one of these non-sealed portions 31A1,
31A2,31A3, 31 A4 includes a see-through region P which can
be seen through from the outside. In one exemplary embodi-
ment, the see-through region P is formed on the lower non-
sealed region 31A2. Also in one exemplary embodiment, the
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see-through region P is of a rectangular form. However, the
form of the see-through region P is not limited thereto.
Accordingly, the see-through region P may be of a circular
form, an oval form, or another form or shape.

[0109] Referring to FIG. 15, an emblem L in the form of a
sticker is attached in the see-through region P. The emblem L
may include a logo representing a manufacturer or a product.
Any format or expression may be used, such as including
letters, symbols, or drawings. The emblem L. may be used not
only for the purpose of promotional activity, but also to
increase aesthetic aspects of the product. In alternative exem-
plary embodiments, the emblem [ may not be attached in the
see-through region P, but may be formed thereon by emboss-
ing or engraving followed by coloring or coating.

[0110] Referring to FIG. 16, the cover film attached onto
the front surface of the front substrate 30 includes a transpar-
ent portion 71 and a non-transparent portion 72.

[0111] The transparent portion 71 is an area corresponding
to an effective display portion (not illustrated) of the organic
light emitting display panel 20. A user is thus able to view an
image formed by the organic light emitting display panel 20
through the transparent portion 71.

[0112] The non-transparent portion 72 is an area provided
to opaquely block the non-effective display portion (not illus-
trated) of the organic light emitting display panel 20. In an
exemplary embodiment, the non-transparent portion 72 may
be provided in black color. The non-transparent portion 70
may be also formed in rectangular frame shape, and may
surround the transparent portion 71. As explained above, in
one exemplary embodiment, since the non-transparent por-
tion 72 of the cover film 70 blocks the non-effective display
portion, a bezel, which is generally required for the conven-
tional displays, is not required. That is, the non-transparent
portion 72 of the cover film 70 can replace the bezel.

[0113] The light passing portion 73 is provided to provide
visibility of the see-through region P from the outside of the
organic light emitting display panel 20 in a direction of view-
ing (i.e., in the A direction). Accordingly, the light passing
portion 73 may have a corresponding location, a shape and a
size as the transparent region P. Accordingly, the emblem L
provided in the see-through region P on the rear surface 31 of
the front substrate 30 can be seen from the outside through the
light passing portion 73 of the cover film 70 (see FIG. 11).
[0114] As explained above, the exemplary embodiment
provides an advantage of omitting a need for a conventional
bezel, because the cover film 70 replaces the bezel. Further,
since the externally-viewable emblem L is provided on the
rear surface 31 of the front substrate 30, not only the aesthetic
feeling of the display panel is improved, but also a minimized
size of the display panel in terms of space utilization is pro-
vided.

[0115] FIG. 17 is a cross-section view similar to FIG. 16,
illustrating an alternative exemplary embodiment of a projec-
tion area provided on a rear surface of a front substrate.
[0116] Referring to FIG. 17, the organic light emitting
apparatus 2 further includes an embedded camera module 80.
The camera module 80 includes a lens unit 81 arranged adja-
cent to and opposed to the see-through region P. As a result,
the light emitted from an object passes the light passing
portion 73 of the cover film 70 and the see-through region P of
the front substrate 30 and enters the lens unit 81.

[0117] According to an exemplary embodiment illustrated
in FIG. 17, the camera module 80 photographs through the
see-through region P of the front substrate 30. Accordingly,
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since space for arranging camera module 80 can be saved in
the organic light emitting display apparatus 2, more compact-
size display can be provided.

[0118] Although only one see-throughregion P (FIG. 15) is
depicted as being formed on the front substrate 30, other
exemplary embodiments are possible. Accordingly, it will be
appreciated that there can be a plurality of see-through
regions P formed on the non-sealed region 31A of the front
substrate 30, with also accordingly increasing the number of
light passing portions 73 of the cover film 70 to enable vis-
ibility of the see-through regions P.

[0119] Although an exemplary embodiment has been illus-
trated with reference to the exemplary embodiments of the
organic light emitting apparatuses 1, 2 implemented as a
television, the exemplary embodiments are also applicable to
other types of displays other than television (e.g., computer
monitor, various IT electronic devices, etc.) to which organic
light emitting display panels are applicable.

[0120] The foregoing exemplary embodiments and advan-
tages are merely exemplary and are not to be construed as
limiting the present inventive concept. The exemplary
embodiments can be readily applied to other types of appa-
ratuses. The description of the exemplary embodiments is
intended to be illustrative, and not to limit the scope of the
claims, and many alternatives, modifications, and variations
will be apparent to those skilled in the art.

What is claimed is:

1. A display apparatus comprising an organic light emitting
display panel, the organic light emitting display panel com-
prising:

a front substrate and a rear substrate arranged parallel to

each other;

an image forming portion which is formed on a rear surface
of the front substrate and which comprises at least one
organic layer;

a sealing member which surrounds the image forming por-
tion between the front substrate and the rear substrate to
seal the image forming portion; and

an input key flexible printed circuit board comprising input
elements,

wherein the input key flexible printed circuit board is
mounted on the front substrate or on the rear substrate.

2. The display apparatus of claim 1, wherein the organic
light emitting display panel further comprises a cover film to
cover a front surface of the front substrate, and

wherein the cover film comprises
a transparent portion corresponding to an effective dis-

play portion of the front substrate, and
a non-transparent portion corresponding to a non-effec-
tive display portion of the front substrate.

3. The display apparatus of claim 2, wherein the input key
flexible printed circuit board is mounted on the front surface
of the front substrate.

4. The display apparatus of claim 3, wherein the input key
flexible printed circuit board is arranged on the non-effective
display portion of the front substrate and is covered by the
non-transparent portion of the cover film.

5. The display apparatus of claim 4, wherein at least one of
the input elements comprises an illuminance sensor to auto-
matically adjust brightness of an image in accordance with an
ambient intensity of illumination, and

wherein the non-transparent portion of the cover film com-
prises a light passing portion for reception of an external
light by the illuminance sensor.
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6. The display apparatus of claim 2, wherein the input key
flexible printed circuit board is mounted on a rear surface of
the front substrate.

7. The display apparatus of claim 6, wherein the rear sur-
face of the front substrate comprises a non-sealed region
un-surrounded by the sealing member, and

wherein the input key flexible printed circuit board is

mounted on the non-sealed region.

8. The display apparatus of claim 7, wherein at least one of
the input elements comprises an illuminance sensor to auto-
matically adjust brightness of an image in accordance with
ambient intensity of illumination,

wherein the front substrate is made of a transparent mate-

rial, and

wherein the non-transparent portion of the cover film com-

prises a light passing portion for reception of an external
light by the illuminance sensor.

9. The display apparatus of claim 1, wherein the input key
flexible printed circuit board is mounted on a rear surface of
the front substrate.

10. The display apparatus of claim 9, wherein the input key
flexible printed circuit board is mounted on the rear surface of
the rear substrate corresponding to a non-effective display
portion of the front substrate.

11. The display apparatus of claim 1, wherein at least one
of the input elements comprises a touch sensor responsive to
a touch made by a user.

12. The display apparatus of claim 11, wherein the touch
sensor comprises a touch sensor of an electrostatic capacity
type.

13. The display apparatus of claim 2, wherein the rear
surface of the front substrate comprises a non-sealed region
un-surrounded by the sealing member, and

wherein the non-sealed portion comprises at least one see-

through region which can be seen through from an out-
side through the cover film.

14. The display apparatus of claim 13, wherein the non-
transparent portion of the cover film comprises at least one
light passing portion corresponding to the at least one see-
through region.

15. The display apparatus of claim 14, wherein the see-
through region is provided with at least one emblem for the
purpose of promotion or aesthetic feeling.
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16. The display apparatus of claim 15, wherein the emblem
is a product logo.

17. The display apparatus of claim 15, wherein the emblem
is attached in the see-through region in a sticker form.

18. The display apparatus of claim 15, wherein the emblem
is formed in the see-through region by embossing or engrav-
ing followed by coating or coloring.

19. The display apparatus of claim 14, wherein the display
apparatus further comprises an embedded camera module,
and

wherein the camera module comprises a lens unit arranged
to face the see-through region.

20. A display apparatus comprising an organic light emit-
ting display panel, the organic light emitting display panel
comprising;

a front substrate and a rear substrate arranged parallel to

each other;

an image forming portion which is formed on a rear surface
of the front substrate and which comprises at least one
organic layer;

a sealing member which surrounds the image forming por-
tion between the front substrate and the rear substrate to
seal the image forming portion; and

a cover film attached to the front surface of the front sub-
strate,

wherein the rear surface of the front substrate comprises a
non-sealed region un-surrounded by the sealing mem-
ber, and

wherein the non-sealed region comprises at least one see-
through region which can be seen through from an out-
side through the cover film.

21. The display apparatus of claim 20, wherein the see-
through region is provided with at least one emblem for the
purpose of promotion or aesthetic feeling.

22.The display apparatus of claim 21, wherein the emblem
is a product logo.

23. The display apparatus of claim 20, wherein the display
apparatus further comprises an embedded camera module,
and

wherein the camera module comprises a lens unit arranged
to face the see-through region.

#* #* #* #* *
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