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(57) ABSTRACT

An organic light emitting diode display device includes a
display panel including an array substrate displaying an
image, a face sealing adhesive layer attached to the array
substrate, a side sealing layer covering a side surface of the
array substrate, and a protecting substrate attached to the
array substrate through the face sealing adhesive layer; and
a printed circuit board attached to the protecting substrate.
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FIG. 1
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FIG. 3A
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FIG. 6A
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the priority benefit
of Korean Patent Application No. 10-2018-0104613 filed in
the Republic of Korea on Sep. 3, 2018 and Korean Patent
application No. 10-2019-0094197 filed in the Republic of
Korea on Aug. 2, 2019, all of these applications are hereby
incorporated by reference in their entirety for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an organic light
emitting diode display device, and more particularly, to an
organic light emitting diode display device including a
display panel having a protecting substrate.

Discussion of the Related Art

[0003] Recently, a flat panel display (FPD) having a thin
profile, a light weight and a low power consumption has
been developed and applied to various fields.

[0004] In an organic light emitting diode (OLED) display
device among flat panel displays, charges are injected into a
light emitting layer between a cathode of an electron inject-
ing electrode and an anode of a hole injecting electrode to
form an exciton, and the exciton transitions from an excited
state to a ground state to emit a light.

[0005] A set apparatus including an OLED display device
as a finished product may be used for a television, a monitor
of a computer and a billboard. The set apparatus of the
OLED display device includes a plurality of frames sup-
porting and accommodating a display panel. To constitute an
exterior of the set apparatus of the OLED display device and
to protect the display panel, the plurality of frames are
required to have a predetermined rigidity. In addition, the
plurality of frames are required to have a function of
radiating heat generated from the display panel or a control
circuit to the outside of the OLED display device.

SUMMARY OF THE INVENTION

[0006] Accordingly, the present invention is directed to an
organic light emitting diode display device that substantially
obviates one or more of the problems due to limitations and
disadvantages of the related art.

[0007] An object of the present invention is to provide an
organic light emitting diode display device where a printed
circuit board is directly attached to a protecting substrate
having a relatively great rigidity.

[0008] Another object of the present invention is to pro-
vide an organic light emitting diode display device where a
protecting substrate has a relatively great rigidity and
includes a pattern layer.

[0009] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or can be
learned by practice of the invention. These and other advan-
tages of the invention will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.
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[0010] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, an organic light
emitting diode display device includes a display panel
including an array substrate displaying an image, a face
sealing adhesive layer attached to the array substrate, a side
sealing layer covering a side surface of the array substrate,
and a protecting substrate attached to the array substrate
through the face sealing adhesive layer; and a printed circuit
board attached to the protecting substrate.

[0011] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0013] FIG. 11is an exploded perspective view showing an
organic light emitting diode display device according to a
first embodiment of the present disclosure;

[0014] FIG. 2 is a cross-sectional view showing the
organic light emitting diode display device according to the
first embodiment of the present disclosure;

[0015] FIG. 3A is an exploded perspective view showing
an inner plate, a cover bottom and a printed circuit board of
the organic light emitting diode display device according to
the first embodiment of the present disclosure

[0016] FIG. 3B is a cross-sectional view showing the inner
plate, the cover bottom and the printed circuit board of the
organic light emitting diode display device according to the
first embodiment of the present disclosure;

[0017] FIG. 4 is an exploded perspective view showing an
organic light emitting diode display device according to a
second embodiment of the present disclosure;

[0018] FIG. 5 is a cross-sectional view showing the
organic light emitting diode display device according to the
second embodiment of the present disclosure;

[0019] FIG. 6A is an exploded perspective view showing
a protecting substrate and a printed circuit board of the
organic light emitting diode display device according to the
second embodiment of the present disclosure;

[0020] FIG. 6B is a cross-sectional view, respectively,
showing the protecting substrate and the printed circuit
board of the organic light emitting diode display device
according to the second embodiment of the present disclo-
sure;

[0021] FIG. 7 is an exploded perspective view showing an
organic light emitting diode display device according to a
third embodiment of the present disclosure;

[0022] FIG. 8 is a cross-sectional view showing the
organic light emitting diode display device according the a
third embodiment of the present disclosure;

[0023] FIG. 9A is an exploded perspective view showing
a protecting substrate and a printed circuit board of the
organic light emitting diode display device according to the
third embodiment of the present disclosure;

[0024] FIG. 9B is a cross-sectional view showing the
protecting substrate and the printed circuit board of the
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organic light emitting diode display device according the a
third embodiment of the present disclosure; and

[0025] FIG. 10 is a cross-sectional view showing a display
panel of the organic light emitting diode display device
according to the third embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0026] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which can be
illustrated in the accompanying drawings. In the following
description, when a detailed description of well-known
functions or configurations related to this document is
determined to unnecessarily cloud a gist of the inventive
concept, the detailed description thereof will be omitted. The
progression of processing steps and/or operations described
is an example; however, the sequence of steps and/or opera-
tions is not limited to that set forth herein and can be
changed as is known in the art, with the exception of steps
and/or operations necessarily occurring in a particular order.
Like reference numerals designate like elements throughout.
Names of the respective elements used in the following
explanations are selected only for convenience of writing the
specification and can be thus different from those used in
actual products.

[0027] Advantages and features of the present disclosure,
and implementation methods thereof will be clarified
through following example embodiments described with
reference to the accompanying drawings. The present dis-
closure may, however, be embodied in different forms and
should not be construed as limited to the example embodi-
ments set forth herein. Rather, these example embodiments
are provided so that this disclosure can be sufficiently
thorough and complete to assist those skilled in the art to
fully understand the scope of the present disclosure. Further,
the present disclosure is only defined by scopes of claims.
[0028] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing embodiments of the
present disclosure are merely an example. Thus, the present
disclosure is not limited to the illustrated details. Like
reference numerals refer to like elements throughout. In the
following description, when the detailed description of the
relevant known function or configuration is determined to
unnecessarily obscure an important point of the present
disclosure, the detailed description of such known function
or configuration can be omitted. In a case where terms
“comprise,” “have,” and “include” described in the present
specification are used, another part can be added unless a
more limiting term, such as “only,” is used. The terms of a
singular form can include plural forms unless referred to the
contrary.

[0029] In construing an element, the element is construed
as including an error or tolerance range even where no
explicit description of such an error or tolerance range. In
describing a position relationship, when a position relation
between two parts is described as, for example, “on,” “over,”
“under,” or “next,” one or more other parts can be disposed
between the two parts unless a more limiting term, such as
“just” or “direct(ly),” is used.

[0030] In describing a time relationship, when the tempo-
ral order is described as, for example, “after,” “subsequent,”
“next,” or “before,” a case which is not continuous can be
included unless a more limiting term, such as “just,” “imme-
diate(ly),” or “direct(ly),” is used.
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[0031] Tt will be understood that, although the terms
“first,” “‘second,” etc. can be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0032] In describing elements of the present disclosure,
the terms like “first,” “second,” “A,” “B,” “(a),” and “(b)”
can be used. These terms are merely for differentiating one
element from another element, and the essence, sequence,
order, or number of a corresponding element should not be
limited by the terms. Also, when an element or layer is
described as being “connected,” “coupled,” or “adhered” to
another element or layer, the element or layer can not only
be directly connected or adhered to that other element or
layer, but also be indirectly connected or adhered to the other
element or layer with one or more intervening elements or
layers “disposed” between the elements or layers, unless
otherwise specified.

[0033] The term “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at
least one of a first item, a second item, and a third item”
denotes the combination of all items proposed from two or
more of the first item, the second item, and the third item as
well as the first item, the second item, or the third item.

[0034] In the description of embodiments, when a struc-
ture is described as being positioned “on or above” or “under
or below” another structure, this description should be
construed as including a case in which the structures contact
each other as well as a case in which a third structure is
disposed therebetween. The size and thickness of each
element shown in the drawings are given merely for the
convenience of description, and embodiments of the present
disclosure are not limited thereto.

[0035] Features of various embodiments of the present
disclosure can be partially or overall coupled to or combined
with each other, and can be variously inter-operated with
each other and driven technically as those skilled in the art
can sufficiently understand. Embodiments of the present
disclosure can be carried out independently from each other,
or can be carried out together in co-dependent relationship.

[0036] Reference will now be made in detail to the present
disclosure, examples of which are illustrated in the accom-
panying drawings.

[0037] FIG. 11is an exploded perspective view showing an
organic light emitting diode display device according to a
first embodiment of the present disclosure, and FIG. 2 is a
cross-sectional view showing the organic light emitting
diode display device according to the first embodiment of
the present disclosure. All the components of the organic
light emitting diode display device according to all embodi-
ments of the present disclosure are operatively coupled and
configured.

[0038] In FIGS. 1 and 2, an organic light emitting diode
(OLED) display device 110 according to the first embodi-
ment of the present disclosure includes a display panel 120,
an inner plate 140, a middle cabinet 150, a cover bottom 160
and a printed circuit board (PCB) 170.
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[0039] The display panel 120 includes an array substrate
122, a polarizing plate 124, a side sealing layer 126, a face
sealing adhesive layer 128 and a face sealing metal layer
130.

[0040] The array substrate 122 displays an image using a
gate signal and a data signal, and the polarizing plate 124
prevents reflection of an external light.

[0041] The polarizing plate 124 has a size greater than a
size of the array substrate 122 and is attached to a first
surface of the array substrate 122. The side sealing layer 126
covers a side surface of the array substrate 122 and a portion
of the polarizing plate 124 exposed through the side surface
of the array substrate 122 to block a moisture or an oxygen
of an exterior penetrating into the array substrate 122.
[0042] The face sealing adhesive layer 128 is attached to
a second surface of the array substrate 122, and the face
sealing metal layer 130 is attached to the face sealing
adhesive layer 128. The face sealing adhesive layer 128 and
the face sealing metal layer 130 block an external moisture
or an external oxygen penetrating into the array substrate
122, and the face sealing metal layer 130 maintains a rigidity
of the array substrate 122.

[0043] For example, the face sealing metal layer 130 can
include a metallic material. The face sealing metal layer 130
can have a thickness of about 0.08 mm, a Young’s modulus
of about 148 GPa, a density of about 0.29 1 Ib/in® and a
thermal conductivity of about 10.15 W/mK.

[0044] The inner plate 140 is fixed to the cover bottom 160
through a second fixing tape 142 such as a double sided tape.
[0045] The middle cabinet 150 of a rectangular ring shape
supports an edge portion of the display panel 120 and
protects a side surface of the display panel 120. Further, the
middle cabinet 150 constitutes a side exterior of the OLED
display device 110.

[0046] The display panel 120 is fixed to the middle cabinet
through a first fixing tape 152 such as a double sided tape.
[0047] The cover bottom 160 of a plate shape is disposed
under the middle cabinet 150 and the inner plate 140. The
cover bottom 10 can be formed of an advanced composite
material (ACM) for obtain a rigidity and a radiation prop-
erty.

[0048] A pattern film 154 is disposed on a first surface of
the cover bottom 160 corresponding to the middle cabinet
150 and the inner plate 140. The OLED display panel 110
has an exterior of various designs and colors due to the
pattern film 154.

[0049] The PCB 170 is disposed under the cover bottom
160. The PCB 170 generates a plurality of control signals
and an image data using a plurality of timing signals and an
image signal and transmits the plurality of control signals
and the image data to an integrated circuit (IC) through a
flexible printed circuit (FPC).

[0050] The integrated circuit can be mounted on the
flexible printed circuit. The integrated circuit can generate a
gate signal and a data signal using the plurality of control
signals and the image data and can transmit the gate signal
and the data signal to the display panel 120 through the
flexible printed circuit.

[0051] The PCB 170 can be fixed to the inner plate 140
through the cover bottom 160. These features will be illus-
trated with reference to drawings.

[0052] FIGS. 3A and 3B are an exploded perspective view
and a cross-sectional view, respectively, showing an inner
plate, a cover bottom and a printed circuit board of the
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organic light emitting diode display device according to the
first embodiment of the present disclosure.

[0053] In FIGS. 3A and 3B, the PCB 170 of the OLED
display device 110 is fixed to the cover bottom 160 and the
inner plate 140 using a plurality of nuts 172 and a plurality
of bolts 174.

[0054] The plurality of nuts 172 such as a PEM nut are
disposed on and fixed to the inner plate 140, and a plurality
of first combining holes and a plurality of second combining
holes are formed in the cover bottom 160 and the PCB 170,
respectively. The plurality of bolts 174 are combined to the
plurality of nuts 172 through the plurality of second com-
bining holes of the PCB 170 and the plurality of first
combining holes of the cover bottom 160, and the PCB 170
is fixed to the inner plate 140 through the cover bottom 160.
[0055] Since the second fixing tape 142 is disposed
between the inner plate 140 and the cover bottom 160 and
a third fixing tape 162 is disposed between the cover bottom
160 and the PCB 170, a combining force of the inner plate
140, the cover bottom 160 and the PCB 170 can be supple-
mented.

[0056] In the OLED display device 110 according to the
first embodiment of the present disclosure, since the display
panel 120 is supported by the middle cabinet 150 and the
rigidity and the radiation property of the cover bottom 160
are supplemented by the inner plate 140, the exterior of
various designs and colors of the OLED display device 110
is obtained and the rigidity and the radiation property of the
OLED display device 110 are improved.

[0057] Since the display panel 120 is fixed to the middle
cabinet 150 through the first fixing tape 152, deterioration
such as a detachment can occur and attachment reliability
can be reduced.

[0058] In addition, since a gap exists between the display
panel 120 and the cover bottom 160, deterioration such as a
crack can occur in the display panel 120 due to a press
caused by an external pressure.

[0059] Further, the OLED display device 110 may have a
design limitation such as a gap in an edge portion due to an
attachment through the first fixing tape 152.

[0060] To remedy the above limitation, a display panel can
be formed to include a protecting substrate and a printed
circuit board can be directly attached to the display panel.
These features will be illustrated with reference to drawings.
[0061] FIG. 4 is an exploded perspective view showing an
organic light emitting diode display device according to a
second embodiment of the present disclosure, and FIG. 5 is
a cross-sectional view showing the organic light emitting
diode display device according to the second embodiment of
the present disclosure.

[0062] In FIGS. 4 and 5, an organic light emitting diode
(OLED) display device 210 according to the second embodi-
ment of the present disclosure includes a display panel 320
and a printed circuit board (PCB) 270.

[0063] The display panel 220 includes an array substrate
222, a polarizing plate 224, a side sealing layer 226, a face
sealing adhesive layer 228, a face sealing metal layer 230, a
heat conductive adhesive layer 232, a protecting substrate
234 and a pattern film 236.

[0064] The array substrate 222 displays an image using a
gate signal and a data signal, and the polarizing plate 224
prevents reflection of an external light.

[0065] The polarizing plate 224 has a size greater than a
size of the array substrate 222 and is attached to a first
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surface of the array substrate 222. The side sealing layer 226
covers a side surface of the array substrate 222 and the
polarizing plate 224 exposed outside the array substrate 222
to block an external moisture or an external oxygen pen-
etrating into the array substrate 222.

[0066] The face sealing adhesive layer 228 is attached to
a second surface of the array substrate 222, and a first
surface of the face sealing metal layer 230 is attached to the
face sealing adhesive layer 228. The face sealing metal layer
230 1s attached to the array substrate through the face sealing
adhesive layer 228.

[0067] The face sealing adhesive layer 228 and the face
sealing metal layer 230 block an external moisture or an
external oxygen penetrating into the array substrate 222, and
the face sealing metal layer 230 maintains a rigidity of the
array substrate 222.

[0068] For example, the face sealing metal layer 230 can
have a thickness of about 0.08 mm, a Young’s modulus of
about 148 GPa, a density of about 0.291 1b/in® and a heat
conductivity of about 10.15 W/mK.

[0069] The heat conductive adhesive layer 232 is attached
to a second surface of the face sealing metal layer 230, and
a first surface of the protecting substrate 234 is attached to
the heat conductive adhesive layer 232. The protecting
substrate 234 is attached to the array substrate 222 through
the heat conductive adhesive layer 232.

[0070] For example, the heat conductive adhesive layer
232 can include a resin such as an acryl, an epoxy and a
urethane. The heat conductive adhesive layer 232 can be
formed on a lower surface of the face sealing metal layer 230
through a coating method, or the heat conductive adhesive
layer 232 of a tape shape can be attached to a lower surface
of the face sealing metal layer 230.

[0071] The heat conductive adhesive layer 232 can further
include a heat conductive material such as a metal particle
to transmit a heat of the array substrate 222 to the protecting
substrate 234.

[0072] The protecting substrate 234 radiates a heat of the
array substrate 222. Specifically, the protecting substrate 234
rapidly diffuses a local heat of the array substrate 222 to
improve a temperature uniformity of the display panel 220.
[0073] A heat radiation property can be judged according
to a maximum temperature of nine temperatures at nine
points of a display panel displaying an image, and a tem-
perature uniformity can be judged according to a deviation
between a maximum temperature and a minimum tempera-
ture of nine temperatures at nine points of a display panel
displaying an image.

[0074] Forexample, the OLED display device 110 accord-
ing to the first embodiment can have maximum temperatures
of about 73.4 degrees and about 75.1 degrees when an image
of a yellow box pattern having a luminance of about 250 nit
is displayed, and the OLED display device 110 according to
the first embodiment can have maximum temperatures of
about 77.2 degrees and about 74.5 degrees when an image
of a yellow box pattern having a luminance of about 350 nit
is displayed.

[0075] Further, the OLED display device 210 according to
the second embodiment can have maximum temperatures of
about 41.4 degrees and about 41.1 degrees when an image
of a yellow box pattern having a luminance of about 250 nit
is displayed, and the OLED display device 210 according to
the second embodiment can have maximum temperatures of
about 42.0 degrees and about 42.4 degrees when an image
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of a yellow box pattern having a luminance of about 350 nit
is displayed. As a result, the maximum temperature of a
predetermined pattern image of the OLED display device
210 according to the second embodiment is reduced by a
temperature over about 30 degrees as compared with the
OLED display device 110 according to the first embodiment.

[0076] In example, the OLED display device 110 accord-
ing to the first embodiment can have deviations of maximum
and minimum temperatures of about 9.8 degrees and about
18.7 degrees when an image of a full white having lumi-
nances of about 250 nit and about 350 nit is displayed. The
OLED display device 210 according to the second embodi-
ment can have deviations of maximum and minimum tem-
peratures of about 6.2 degrees and about 12.1 degrees when
an image of a full white having luminances of about 250 mt
and 350 nit is displayed. As a result, the deviation of
maximum and minimum temperatures of the OLED display
device 210 according to the second embodiment is reduced
by a value over about 3.6 degrees as compared with the
OLED display device 110 according to the first embodiment.

[0077] Accordingly, the OLED display device 210 accord-
ing to the second embodiment has an improved heat radia-
tion property and an improved temperature uniformity due
to a rapid diffusion of a local heat by the heat conductive
adhesive layer 232 and the protecting substrate 234 as
compared with the OLED display device 110 according to
the first embodiment.

[0078] The protecting substrate 234 can be formed of a
metallic material. For example, the protecting substrate 230
can have a thickness over about 0.50 mm, a Young’s
modulus of about 200 GPa and a density of about 0.282
Ib/in®. The protecting substrate 234 of an electro galvanized
iron (EGI) can have a heat conductivity of about 52 W/mK,
and the protecting substrate 234 of aluminum (Al) can have
a heat conductivity of about 167 W/mK.

[0079] The protecting substrate 234 blocks an external
moisture or an external oxygen penetrating into the array
substrate 222.

[0080] The pattern film 236 is attached to a second surface
of the protecting substrate 234. The pattern film 236 can
include patterns so that an exterior of the OLED display
device 210 can have various designs and colors.

[0081] The PCB 270 is disposed under the display panel
220. The PCB 270 generates a plurality of control signals
and an image data using a plurality of timing signals and an
image signal and transmits the plurality of control signals
and the image data to an integrated circuit (IC) through a
flexible printed circuit (FPC).

[0082] The integrated circuit can be mounted on the
flexible printed circuit. The integrated circuit can generate a
gate signal and a data signal using the plurality of control
signals and the image data and can transmit the gate signal
and the data signal to the display panel 220 through the
flexible printed circuit.

[0083] The PCB 270 can be fixed to the protecting sub-
strate 234 of the display panel 220. These features will be
illustrated with reference to drawings.

[0084] FIGS. 6A and 6B are an exploded perspective view
and a cross-sectional view, respectively, showing a protect-
ing substrate and a printed circuit board of the organic light
emitting diode display device according to the second
embodiment of the present disclosure.
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[0085] In FIGS. 6A and 6B, the PCB 270 of the OLED
display device 210 is fixed to the protecting substrate 234 of
the display panel 220 using a plurality of brackets 272 and
a plurality of bolts 274.

[0086] The plurality of brackets 272 are disposed on and
fixed to a rear surface of the protecting substrate 234 (or the
pattern film 236) through a resin layer 276, and each of the
plurality of brackets 272 can have at least two nut holes.
[0087] The PCB 270 can have a plurality of combining
holes corresponding to the nut holes of the plurality of
brackets 272. The plurality of bolts 274 are combined to the
nut holes of the plurality of brackets 272 through the
plurality of combining holes of the PCB 270, and the PCB
270 is fixed to the protecting substrate 234 of the display
panel 220.

[0088] Since the plurality of brackets 272 are fixed to the
protecting substrate 234 using the resin layer 276 and the
PCB 270 is fixed to the protecting substrate 234 using the
plurality of bolts 274, the PCB 270 can be fixed to the
display panel 220 without forming combining holes in the
protecting substrate 234 blocking an external moisture or an
external oxygen.

[0089] In the OLED display device 210 according to the
second embodiment of the present disclosure, since the
protecting substrate 234 of the display panel 220 is formed
of a metallic material, the PCB 270 is attached directly to the
display panel 220 without an additional frame. As a result,
an exterior of various designs and colors is obtained and a
rigidity is improved.

[0090] Since the array substrate 222 is attached to the
protecting substrate 234 through the heat conductive adhe-
sive layer 232, deterioration such as a detachment of the
display panel 220 is prevented and an attachment reliability
is improved.

[0091] Since a gap does not exist between the array
substrate 222 and the protecting substrate 234, deterioration
such as crack of the display panel 220 due to a press caused
by an external pressure is prevented.

[0092] The OLED display device 210 has an exterior of
various designs and colors using the pattern film 236.
[0093] Since the protecting substrate 234 is formed of a
metallic material and the heat conductive adhesive layer 232
includes a material having a relatively high heat conductiv-
ity, a heat radiation property of the OLED display device
210 is improved.

[0094] In another embodiment, the face sealing metal
layer 230 and the heat conductive adhesive layer 232 can be
omitted. These features will be illustrated with reference to
drawings.

[0095] FIG. 7 is an exploded perspective view showing an
organic light emitting diode display device according to a
third embodiment of the present disclosure, and FIG. 8 is a
cross-sectional view showing the organic light emitting
diode display device according to the third embodiment of
the present disclosure.

[0096] In FIGS. 7 and 8, an organic light emitting diode
(OLED) display device 310 according to a third embodiment
of the present disclosure includes a display panel 320 and a
printed circuit board (PCB) 370.

[0097] The display panel 320 includes an array substrate
322, a polarizing plate 324, a face sealing adhesive layer
328, a side sealing layer 332, first and second pattern films
334 and 336 and a protecting substrate 330.
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[0098] The array substrate 322 displays an image using a
gate signal and a data signal, and the polarizing plate 324
prevents reflection of an external light.

[0099] The polarizing plate 324 is attached to a first
surface of the array substrate 322, and the face sealing
adhesive layer 3328 is attached to a second surface of the
array substrate 322. The face sealing adhesive layer 328
blocks an external moisture or an external oxygen penetrat-
ing into the array substrate 322.

[0100] The protecting substrate 330 is attached to a lower
surface of the face sealing adhesive layer 328. The protect-
ing substrate 330 maintains a rigidity of the array substrate
322 and blocks an external moisture or an external oxygen
penetrating into the array substrate 322.

[0101] The first and second pattern films 334 and 336 are
attached to first and second surfaces, respectively, of the
protecting substrate 330. The protecting substrate 330 has a
size greater than the polarizing plate 324, the array substrate
322 and the face sealing adhesive layer 328 and is attached
to a second surface of the array substrate 322.

[0102] The side sealing layer 332 covers side surfaces of
the array substrate 322 and the polarizing plate 324 and a
portion of the first pattern film 334 exposed through the side
surface of the face sealing adhesive layer 328, the array
substrate 322 and the polarizing plate 324 to block an
external moisture or an external oxygen penetrating into the
array substrate 322.

[0103] The first and second pattern films 334 and 336 can
include patterns so that an exterior of the OLED display
device 310 can have various designs and colors.

[0104] The protecting substrate 330 can be formed of a
glass. For example, the protecting substrate 330 can have a
thickness over about 0.50 mm (preferably, over about 3.00
mm), a Young’s modulus of about 71.5 GPa and a density of
about 0.0874 1b/in*. To improve a radiation property, the first
and second pattern films 334 and 336 can include a heat
conductive material such as a metal particle.

[0105] Alternatively, the protecting substrate 330 can be
formed of a metallic material. For example, the protecting
substrate 330 can have a thickness over about 0.50 mm
(preferably, over about 3.00 mm), a Young’s modulus of
about 200 GPa and a density of about 0.282 Ib/in®. The
protecting substrate 330 of an electro galvanized iron (EGI)
can have a heat conductivity of about 52 W/mK, and the
protecting substrate 330 of aluminum (Al) can have a heat
conductivity of about 167 W/mK.

[0106] When the OLED display device 310 displays
images of luminances of about 150 nit, about 200 nit, about
300 nit and about 400 nit, the display panel 320 having the
protecting substrate 330 of a thickness of about 0.50 mm can
have minimum temperatures of about 31.5 degrees, about
36.2 degrees, about 45.2 degrees and about 54.5 degrees,
respectively, and the display panel 320 having the protecting
substrate 330 of a thickness of about 2.00 mm can have
minimum temperatures of about 26.7 degrees, about 30.7
degrees, about 38.3 degrees and about 46.2 degrees, respec-
tively. Further, the display panel 320 having the protecting
substrate 330 of a thickness of about 3.00 mm can have
minimum temperatures of about 26.2 degrees, about 30.1
degrees, about 37.5 degrees and about 45.3 degrees, respec-
tively, and the display panel 320 having the protecting
substrate 330 of a thickness of about 4.00 mm can have
minimum temperatures of about 26.2 degrees, about 30.1
degrees, about 37.5 degrees and about 45.3 degrees, respec-
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tively. The display panel 320 having the protecting substrate
330 of a thickness smaller than about 0.50 mm can have a
minimum temperature greater than about 55 degrees for an
image of a luminance of about 400 nit. As a result, a heat of
the display panel 320 having the protecting substrate 330 of
a thickness greater than about 0.50 mm is radiated, and a
heat of the display panel 320 having the protecting substrate
330 of a thickness smaller than about 0.50 mm is not
radiated such that elements of the display panel 320 can be
deteriorated.

[0107] When the protecting substrate 330 is formed of a
metallic material, the first pattern film 334 is not recognized
at a rear surface of the display panel 310 and the first pattern
film 334 can be omitted.

[0108] The PCB 370 is disposed under the display panel
320. The PCB 370 generates a plurality of control signals
and an image data using a plurality of timing signals and an
image signal and transmits the plurality of control signals
and the image data to an integrated circuit (IC) through a
flexible printed circuit (FPC).

[0109] The integrated circuit can be mounted on the
flexible printed circuit. The integrated circuit can generate a
gate signal and a data signal using the plurality of control
signals and the image data and can transmit the gate signal
and the data signal to the display panel 320 through the
flexible printed circuit.

[0110] The PCB 370 can be fixed to the protecting sub-
strate 330 of the display panel 320. These features will be
illustrated with reference to drawings.

[0111] FIGS. 9A and 9B are an exploded perspective view
and a cross-sectional view, respectively, showing a protect-
ing substrate and a printed circuit board of the organic light
emitting diode display device according to the third embodi-
ment of the present disclosure.

[0112] In FIGS. 9A and 9B, the PCB 370 of the OLED
display device 310 is fixed to the protecting substrate 330 of
the display panel 320 using a plurality of brackets 372 and
a plurality of bolts 374.

[0113] The plurality of brackets 372 are disposed on and
fixed to a rear surface of the protecting substrate 330 (or the
second pattern film 336) through a resin layer 376, and each
of the plurality of brackets 372 can have at least two nut
holes.

[0114] The PCB 370 can have a plurality of combining
holes corresponding to the nut holes of the plurality of
brackets 372. The plurality of bolts 374 are combined to the
nut holes of the plurality of brackets 372 through the
plurality of combining holes of the PCB 370, and the PCB
370 is fixed to the protecting substrate 330 of the display
panel 320.

[0115] Since the plurality of brackets 372 are fixed to the
protecting substrate 330 using the resin layer 376 and the
PCB 370 is fixed to the protecting substrate 330 using the
plurality of bolts 374, the PCB 370 can be fixed to the
display panel 320 without forming combining holes in the
protecting substrate 330 blocking an external moisture or an
external oxygen.

[0116] FIG. 10 is a cross-sectional view showing a display
panel of the organic light emitting diode display device
according to the third embodiment of the present disclosure.
[0117] InFIG. 10, the display panel 320 includes the array
substrate 322, the face sealing adhesive layer 328, the side
sealing layer 332, the protecting substrate 330 and the first
and second pattern films 334 and 336.
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[0118] A semiconductor layer 404 is disposed in a pixel
region P on the array substrate 322. The semiconductor layer
404 includes an active region 404q in a central portion which
includes an intrinsic silicon and constitutes a channel, and a
source region 4045 and a drain region 404c at both sides of
the active region 404¢ which includes silicon doped with
impurities.

[0119] A gate insulating layer 405 is disposed on a whole
of the array substrate 322 having the semiconductor layer
404.

[0120] A gate electrode 407 is disposed on the gate
insulating layer 405 corresponding to the active region 404a
of the semiconductor layer 404, and a gate line connected to
the gate electrode 407 is disposed on the gate insulating
layer 405.

[0121] A first interlayer insulating layer 406¢ is disposed
over a whole of the array substrate 322 having the gate
electrode 407 and the gate line. The first interlayer insulating
layer 406a and the gate insulating layer 405 have first and
second semiconductor contact holes 409 exposing the source
region 4045 and the drain region 404c, respectively, of the
semiconductor layer 404.

[0122] A source electrode 4084 and a drain electrode 4085
spaced apart from each other are disposed on the first
interlayer insulating layer 406a. The source electrode 408a
and the drain electrode 4085 are connected to the source
region 404b and the drain region 404c, respectively, through
the first and second semiconductor contact holes 409.
[0123] A second interlayer insulating layer 4065 is dis-
posed on the source electrode 4084, the drain electrode 4085
and the first interlayer insulating layer 406a exposed outside
the source electrode 408¢ and the drain electrode 4085. The
second interlayer insulating layer 4065 has a drain contact
hole 412 exposing the drain electrode 4085.

[0124] The source electrode 408a, the drain electrode
408b, the semiconductor layer 404 including the source
region 4045 and the drain region 404¢ contacting the source
electrode 408a and the drain electrode 4085, respectively,
the gate insulating layer 405 on the semiconductor layer 404
and the gate electrode 407 constitute a driving thin film
transistor (TFT) DTr.

[0125] Further, a data line crossing the gate line to define
a pixel region P is disposed on the first interlayer insulating
layer 406a, and a switching TFT having the same structure
as the driving TFT DTr is connected to the driving TFT DTr.
[0126] While the switching TFT and the driving TFT DTr
exemplarily have a co-planar type where the semiconductor
layer 404 includes polycrystalline silicon in the third
embodiment of FIG. 10, the switching TFT and the driving
TFT DTr can have a bottom gate type where the semicon-
ductor layer includes intrinsic silicon and silicon doped with
impurities in another embodiment.

[0127] A first electrode 411 of a material having a rela-
tively high work function connected to the drain electrode
4086 of the driving TFT DTr is disposed in a region where
an image is displayed on the second interlayer insulating
layer 406b.

[0128] The first electrode 411 is disposed in each pixel
region P, and a bank layer 419 is disposed between the first
electrodes 411 of the adjacent pixel regions P.

[0129] The first electrode 411 is separated in each pixel
region P with the bank layer 419 as a border between the
adjacent pixel regions P.
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[0130] A light emitting layer 413 is disposed on the first
electrode 411.
[0131] The light emitting layer 413 can have a single

layered structure of an emitting material or a multiple
layered structure of a hole injecting layer (HIL), a hole
transporting layer (HTL), an emitting material layer (EML),
an electron transporting layer (ETL) and an electron inject-
ing layer (EIL) for increasing an emission efficiency.
[0132] The light emitting layer 413 can emit red, green
and blue colored lights. For example, the light emitting layer
413 can include red, green and blue light emitting layers
413a, 413b and 413c.

[0133] A second electrode 415 is disposed on a whole of
the array substrate 322 having the light emitting layer 413.
[0134] The first electrode 411, the light emitting layer 413
and the second electrode 415 constitute a light emitting
diode E. The first electrode 411 can be one of an anode and
a cathode, and the second electrode 415 can be the other of
an anode and a cathode.

[0135] For example, the second electrode 415 can have a
double layered structure where a half transparent metal layer
has a metallic material having a relatively low work function
and having a relatively small thickness and a transparent
conductive layer has a transparent conductive material hav-
ing a relatively great thickness. The display panel 320 can be
driven as a top emission type where a light of the light
emitting layer 413 is emitted through the second electrode
415.

[0136] Alternatively, the second electrode 415 can have an
opaque metal layer. The display panel 320 can be driven as
a bottom emission type where a light of the light emitting
layer 413 is emitted through the first electrode 411.

[0137] When a voltage is applied to the first electrode 411
and the second electrode 415 according to a selected color
signal, a hole from the first electrode 411 and an electron
from the second electrode 415 are transported to the light
emitting layer 413 to constitute an exciton. When the exciton
transitions from an excited state to a ground state, a light is
generated to be emitted as a visible ray.

[0138] The light can be emitted through the second elec-
trode 415 or the first electrode 411 to an exterior, and the
display panel 320 can display an image.

[0139] The protecting substrate 330 is disposed over the
driving TFT DTr and the light emitting diode E, and the
array substrate 322 and the protecting substrate 330 are
attached to each other through the face sealing adhesive
layer 328 such that the display panel 320 is encapsulated.
[0140] The face sealing adhesive layer 328 prevents pen-
etration of an external moisture or an external oxygen into
the light emitting diode E to protect the driving TFT DTr and
the light emitting diode E on the array substrate 322. The
face sealing adhesive layer 328 is disposed over the array
substrate 322 to wrap the light emitting diode E.

[0141] The face sealing adhesive layer 328 can be formed
of one of an optically cleared adhesive (OCA), a heat
curable resin and a heat curable sealant and can seal the
driving TFT DTr and the light emitting diode E on the array
substrate 322.

[0142] The array substrate 322 can be formed of one of a
glass, a plastic and a metal.

[0143] When the array substrate 322 is formed of a metal
foil, the array substrate 322 can have a thickness of about
100 um. Since the array substrate 322 of a metal foil has a
relatively small thickness as compared with the array sub-
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strate 322 of a glass or a rolled steel material, the total
thickness of the display panel 320 can be reduced. In
addition, a durability of the display panel 320 can be
improved even with the reduced total thickness.

[0144] In the OLED display device 310 according to the
third embodiment of the present disclosure, since the pro-
tecting substrate 330 of the display panel 320 is formed of
a glass or a metallic material having a thickness greater than
about 3.0 mm, the PCB 370 is attached directly to the
display panel 320 without an additional frame. As a result,
an exterior of various designs and colors is obtained and a
rigidity is improved.

[0145] Since the array substrate 322 is attached to the
protecting substrate 330 through the face sealing adhesive
layer 328, deterioration such as a detachment of the display
panel 320 is prevented and an attachment reliability is
improved.

[0146] Since a gap does not exist between the array
substrate 322 and the protecting substrate 330, deterioration
such as crack of the display panel 320 due to a press caused
by an external pressure is prevented.

[0147] The OLED display device 310 has an exterior of
various designs and colors using the first and second pattern
films 334 and 336.

[0148] Since the first and second pattern films 334 and 336
on the protecting substrate 330 of a glass include a material
having a relatively high heat conductivity or the protecting
substrate 330 includes a metallic material having a relatively
high heat conductivity, a heat radiation property of the
OLED display device 310 is improved.

[0149] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. An organic light emitting diode display device, com-
prising:

a display panel including an array substrate configured to

display an image, a face sealing adhesive layer attached
to the array substrate, a side sealing layer covering a
side surface of the array substrate, and a protecting
substrate attached to the array substrate through the
face sealing adhesive layer; and

a printed circuit board attached to the protecting substrate.

2. The organic light emitting diode display device of
claim 1, wherein the display panel further includes:

a face sealing metal layer under the face sealing adhesive

layer, and

a heat conductive adhesive layer under the face sealing

metal layer.

3. The organic light emitting diode display device of
claim 2, wherein the protecting substrate includes a metallic
material, and

wherein a pattern film is disposed on the protecting

substrate.

4. The organic light emitting diode display device of
claim 2, where the heat conductive adhesive layer includes
a resin and a heat conductive material.

5. The organic light emitting diode display device of
claim 1, wherein the protecting substrate has a thickness
greater than approximately 0.50 mm.
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6. The organic light emitting diode display device of
claim 5, wherein the protecting substrate includes a glass,

wherein first and second pattern film are disposed on both

sides, respectively, of the protecting substrate, and
wherein the first pattern film includes a metal particle.

7. The organic light emitting diode display device of
claim 5, wherein the protecting substrate includes a metallic
material, and

wherein a first pattern film is disposed on the protecting

substrate.

8. The organic light emitting diode display device of
claim 1, further comprising a plurality of brackets fixed to
the protecting substrate through a resin layer.

9. The organic light emitting diode display device of
claim 8, wherein each of the plurality of brackets has at least
two nut holes,

wherein the printed circuit board has a plurality of com-

bining holes corresponding to the at least two nut holes
of the plurality of brackets, and

wherein the printed circuit board is fixed to the protecting

substrate by combining a plurality of bolts to the at least
two nut holes of the plurality of brackets through the
plurality of combining holes of the printed circuit
board.
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