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ORGANIC LIGHT-EMITTING DIODE DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Korean
Patent Application No. 2006-51296, filed on Jun. 8, 2006,
the contents of which are incorporated by reference in their
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] Embodiments of the present invention relate to an
organic light-emitting diode display device. More particu-
larly, embodiments of the present invention relate to an
organic light-emitting diode display device capable of pre-
venting and/or reducing deterioration of a light-emitting
layer to increase durability.

[0004] 2. Discussion of the Related Art

[0005] 1In general, an organic light-emitting diode (OLED)
display device includes a display panel to display an image
and a driving part to drive the display panel. The display
panel includes an OLED element disposed between two
substrates. The OLED element includes a cathode, an anode,
and a light-emitting layer disposed between the cathode and
the anode.

[0006] An electron provided by the cathode is combined
with a hole provided by the anode in the light-emitting layer
to form an exciton. The exciton radiates energy and emits
light. Thus, an image is displayed on a screen of the display
panel. The driving part is electrically connected to the
display panel and includes an integrated circuit to drive the
display panel. The driving part is disposed on a rear surface
of the display panel by using, for example, a flexible printed
circuit board (PCB).

[0007] The OLED display device does not need a back-
light assembly since the light-emitting layer of the OLED
element is self-emissive. Since the light-emitting layer radi-
ates energy, heat is generated in the display panel. Further-
more, the driving part disposed on the rear surface of the
display panel generates heat so that a temperature of the
display panel is further increased. An operating temperature
of a conventional OLED element is about —30 to about 80°
C. Thus, when a temperature increases excessively, the
light-emitting layer deteriorates so that durability of the
OLED display device decreases.

SUMMARY OF THE INVENTION

[0008] Embodiments of the present invention provide an
organic light-emitting diode (OLED) display device capable
of preventing and/or reducing deterioration of a light-emit-
ting layer to increase durability.

[0009] In an exemplary embodiment of the present inven-
tion, an OLED display device includes a display panel
having an OLED element, a receiving container to receive
the display panel, a driving circuit part that is disposed under
the receiving container and drives the display panel, and a
heat insulating member that is disposed between the display
panel and the receiving container, and comprises a porous
polymer.
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[0010] In another aspect of the present invention, an
OLED display device includes a display panel having an
OLED element, a driving circuit part to drive the display
panel, and a heat insulating member that is disposed between
the display panel and the driving circuit part, and receives
the display panel, and comprises a porous polymer.

[0011] In still another aspect of the present invention, an
OLED display device includes a display panel and a driving
circuit part. The display panel includes a first substrate
having a thin-film transistor (TFT), an OLED element
formed on the first substrate, and a second substrate that is
combined with the first substrate to seal the OLED element
and comprises a porous polymer. The driving circuit part is
disposed under the second substrate and drives the display
panel.

[0012] According to an exemplary embodiment of the
present invention, deterioration of a light-emitting layer of
an OLED element may be prevented and/or reduced to
increase durability of an OLED display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1is an exploded perspective view illustrating
an organic light-emitting diode (OLED) display device
according to an exemplary embodiment of the present
invention.

[0014] FIG. 2 is a cross-sectional view illustrating the
OLED display device illustrated. in FIG. 1.

[0015] FIG. 3 is a cross-sectional view illustrating an
OLED display device according to another exemplary
embodiment of the present invention.

[0016] FIG. 4 is a cross-sectional view illustrating an
OLED display device according to still another exemplary
embodiment of the present invention.

[0017] FIG. 5 is a cross-sectional view illustrating an
OLED display device according to still another exemplary
embodiment of the present invention.

DESCRIPTION OF THE EXEMPLARY
EMBODIMENTS

[0018] Exemplary embodiments of the invention are
described more fully hereinafter with reference to the
accompanying drawings, in which embodiments of the
invention are shown. This invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein. It will
be understood that when an element or layer is referred to as
being “on,”‘connected to” or “coupled to” another element
or layer, it can be directly on, connected or coupled to the
other element or layer or intervening elements or layers may
be present. FIG. 1 is an exploded perspective view illustrat-
ing an organic light-emitting diode (OLED) display device
according to an exemplary embodiment of the present
invention. FIG. 2 is a cross-sectional view illustrating the
OLED display device illustrated in FIG. 1.

[0019] Referring to FIGS. 1 and 2. an OLED display
device 500 includes a display panel 100, a receiving con-
tainer 200, a driving part 140, a heat insulating member 300
and a top chassis 400.

[0020] Thedisplay panel 100 includes a first substrate 110,
a second substrate 120 and an OLED element 115 disposed
between the first substrate 110 and the second substrate 120.
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[0021] Examples of the first substrate 110 may include a
transparent substrate and an opaque substrate, which
include, for example, glass. A plurality of pixels is defined
on the first substrate 110 by gate lines and data lines. A
thin-film transistor (TFT) is formed in each of the pixels to
drive a first electrode 112 of the OLED element 115.

[0022] The second substrate 120 is disposed above the first
substrate 110 and is combined with the first substrate 110 to
seal the OLED element 115. The second substrate 120 may
be transparent and may include glass. The second substrate
120 may be combined with the first substrate 110 using a
sealing member .

[0023] The OLED element 115 is disposed between the
first and second substrates 110 and 120. The OLED element
115 includes the first electrode 112, a light-emitting layer
113 and a second electrode 114, which are sequentially
formed on the first substrate 110.

[0024] The first electrode 112 corresponds to each of the
pixels defined on the first substrate 110. A driving voltage is
applied to the first electrode 112 from the TFT. The first
electrode 112 may include a transparent conductive material
such as, for examples, indium tin oxide (ITO) and/or indium
zinc oxide (IZO). Alternatively, the first electrode 112 may
include an opaque metal.

[0025] For example. the light-emitting layer 113 may
include a red light-emitting layer to emit a red light, a green
light-emitting layer to emit a green light, and a blue light-
emitting layer to emit a blue light. Each of the red, green and
blue light-emitting layers is disposed in each of the pixels to
emit the red, green and blue lights. The OLED element 115
may further include a hole injection layer, a hole transport-
ing layer, an electron injection layer and an electron trans-
porting layer, which are formed on and/or under the light-
emitting layer 113.

[0026] The second electrode 114 is formed on the light-
emitting layer 113. A common voltage is applied to the
second electrode 114 from the driving circuit part 140. The
first and second electrodes 112 and 114 allows current to
flow to the light-emitting layer 113. The second electrode
114 may include a transparent conductive material such as,
for example, ITO and/or 170 to transmit light exiting from
the light-emitting layer 113.

[0027] Particularly, a driving current is applied to the first
electrode 112 from the TFT, and the common voltage is
applied to the second electrode 114 from the driving circuit
part 140. The driving current provides the first electrode 112
with. a hole, and the common voltage provides the second
electrode 114 with an electron.

[0028] The hole provided to the first electrode 112 and the
electron provided to the second electrode 114 are combined
with each other in the light-emitting layer 113 by an electric
field formed between the first and second electrodes 112 and
114. When the hole and the electron are combined with each
other in the light-emitting layer 113, an exciton in an excited
state is generated. The exciton drops to a ground state to
generate light. Thus, the light-emitting layer 113 emits light
having color so that an image is displayed on a screen of the
display panel 100.

[0029] In this embodiment, the second substrate 120 is
disposed above the first substrate 110. Thus, the image is

Jan. 10, 2008

displayed toward the second substrate 120. Furthermore,
heat is generated in the light-emitting layer 113 due to the
exciton emitting the light.

[0030] The receiving container 200 may include, for
example, a metal having relatively high deformation resis-
tance and relatively high strength. The receiving container
200 includes a bottom 210 and four side portions 220
extended from the bottom 210 in a direction substantially
perpendicular to the bottom 210. Thus, a receiving space is
formed in the receiving container 200 to receive the display
panel 100.

[0031] The driving circuit part 140 that drives the display
panel 100 is disposed on a rear surface of the receiving
container 200. The driving circuit part 140 is electrically
connected to the display panel 100. For example, the driving
circuit part 140 may include a gate driving circuit part to
provide the display panel 100 with a gate signal and the
common voltage, and a data driving circuit part to provide
the display panel 100 with a data signal and a power voltage.

[0032] The OLED element 115 of the display panel 100 is
disposed adjacent to the driving circuit part 140. Thus, heat
generated by the driving circuit part 140 may be provided to
the display panel 100 to accelerate deterioration of the
light-emitting layer 113.

[0033] In this embodiment, a heat insulating member 300
is disposed between the driving circuit part 140 and the
display panel 100. Thus, the heat generated by the driving
circuit part 140 may be prevented from being provided to the
display panel 100.

[0034] Particularly, the heat insulating member 300 is
disposed between the display panel 100 and the receiving
container 200, and is received in the receiving container 200
with the display panel 100.

[0035] The heat insulating member 300 may include a
porous polymer having relatively small heat conductivity.
Particularly, examples of the heat insulating member 300
may include a porous polymer plate manufactured by a
foaming injection molding method. The heat insulating
member 300 may be directly formed on a rear surface of the
display panel 100 through the foaming injection molding
method. The heat insulating member 300 may include, for
example, a polyurethane foam and/or a polystyrene foam.

[0036] Furthermore, the heat insulating member 300 may
be formed by a microcellular foaming injection molding
method that mixes a polymer resin with a supercritical gas
to inject the mixture. The heat insulating member 300 may
be directly formed on the rear surface of the display panel
100 by the microcellular foaming injection molding method.

[0037] Furthermore, examples of the heat insulating mem-
ber 300 may include a different porous polymer typically
applied to, for example, a refrigerator.

[0038] In this embodiment, the heat insulating member
300 is disposed between the display panel 100 and the
driving circuit part 140. Thus, a temperature of the display
panel 100 may be prevented from being increased by the
heat generated by the driving circuit part 140. Thus, dete-
rioration of the light-emitting layer 113 may be prevented
and/or reduced to increase durability of the OLED display
device 500.
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[0039] The top chassis 400 is combined with the receiving
container 200 to secure edges of the display panel 100. For
example, the top chassis 400 may include a metal having
relatively high deformation resistance and relatively high
strength.

[0040] FIG. 3 is a cross-sectional view illustrating an
OLED display device according to another exemplary
embodiment of the present invention.

[0041] The OLED display device illustrated in FIG. 3 is
substantially the same as the OLED display device illus-
trated in FIGS. 1 and 2 except for a disposition of a display
panel.

[0042] Referring to FIGS. 2 and 3, the display panel 100
of the OLED display device 600 illustrated in FIG. 3 is
reversed in comparison to the display panel of the OLED
500 illustrated in FIG. 2.

[0043] Particularly, a first substrate 110 having a TFT is
disposed above , a second substrate 120. The first substrate
110 may be a transparent substrate including a transparent
material, and the second substrate 120 may be transparent or
opaque.

[0044] An OLED element 115 disposed between the first
and second substrates 110 and 120 includes a second elec-
trode 114, a light-emitting layer 113 and a first electrode 112,
which are sequentially deposited on the second substrate
120.

[0045] The first electrode 112 formed on the light-emitting
layer 113 includes a transparent conductive material to
transmit light exiting from the light-emitting layer 113. The
second electrode 114 formed under the light-emitting layer
113 may include the transparent conductive material and/or
an opaque metal.

[0046] The TFT to drive the first electrode 112 of the
OLED element 115 is formed at a rear surface of the first
substrate 110. A driving voltage is applied to the first
electrode 112 from the TFT formed at the rear surface of the
first substrate 110. A common voltage is applied to the
second electrode 114 from the driving circuit part 140. The
first and second electrodes 112 and 114 allows current to
flow to the light-emitting layer 113 to generate light. The
light generated by the light-emitting layer 113 exits from the
light-emitting layer 113 toward the first substrate 110 having
the TFT.

[0047] Aheat insulating member 300 is disposed under the
second substrate 120 to prevent heat generated by the
driving circuit part 140 from being provided to the display
panel 100.

[0048] Thus, a temperature of the display panel 100 may
be prevented from being increased by the heat generated by
the driving circuit part 140. Thus, deterioration of the
light-emitting layer 113 may be prevented and/or reduced to
increase durability of the OLED display device 600.

[0049] FIG. 4 is a cross-sectional view illustrating an
OLED display device according to still another exemplary
embodiment of the present invention.

[0050] The OLED display device illustrated in FIG. 4 is
substantially the same as the OLED display device illus-
trated in FIGS. 1 and 2 except that a heat insulating member

Jan. 10, 2008

is omitted and a receiving container of the OLED display
device illustrated in FIG. 4 includes a heat insulating mate-
rial.

[0051] Referring to FIGS. 1 and 4, the OLED display
device 700 includes a display panel 100, a driving circuit
part 140 to drive the display panel 100, the receiving
container 200 to receive the display panel 100, and a top
chassis 400. The display panel 100, the driving circuit part
140 and the top chassis 400 are substantially the same as the
display panel, the driving circuit part and the top chassis
illustrated in FIGS. 1 and 2.

[0052] The receiving container 200 having a heat insulat-
ing material has enough thickness to have sufficient dura-
bility for receiving and/or supporting the display panel 100.

[0053] Furthermore, the receiving container 200 includes
a bottom 210 and four side portions 220 extended from the
bottom 210 in a direction substantially perpendicular to the
bottom 210. Thus, a receiving surface to receive the display
panel 100 is formed. The driving circuit part 140 electrically
connected to the display panel 100 is secured at a rear
surface of the receiving container 200.

[0054] In this embodiment, the receiving container 200
includes the heat insulating material, for example, the
porous polymer described in FIG. 2, and the receiving
container 200 is disposed at the rear surface of the display
panel 100. Thus, deterioration of the light-emitting layer 113
may be prevented and/or reduced to increase durability of
the OLED display device 700. Furthermore, manufacturing
costs of the receiving container 200 may be reduced in
comparison to manufacturing costs of a receiving container
including, for example, a metal.

[0055] FIG. 5 is a cross-sectional view illustrating an
OLED display device according to still another exemplary
embodiment of the present invention.

[0056] The OLED display device illustrated in FIG. 5 is
substantially the same as the OLED display device illus-
trated in FIG. 3 except that a second substrate of the OLED
display device includes a porous polymer.

[0057] Referring to FIG. 5, the OLED display device 800
includes a display panel 100, a receiving container 200 and
a driving circuit part 140. The display panel 100 includes a
first substrate 110, a second substrate 120 and an OLED
element 115. The first substrate 110 and the OLED element
115 are substantially the same as the first substrate and the
OLED element illustrated in FIG. 3. The second substrate
120 includes a heat insulating material, for example, the
porous polymer explained in FIG. 2, and is combined with
the first substrate 110 using a sealing member.

[0058] Inthis embodiment, since the second substrate 120
includes the heat insulating material, heat generated by the
driving circuit part 140 may be prevented from being
provided to a light-emitting layer 113 of the OLED element
115. Furthermore, an auxiliary heat insulating member is not
needed, and thus manufacturing costs may be reduced.

[0059] According to an embodiment of the present inven-
tion, a heat insulating member is disposed between a display
panel having an OLED element and a driving circuit part
disposed under the display panel. Thus, heat generated by
the driving circuit part may be prevented from being pro-
vided to the display panel. Thus, deterioration of the light-
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emitting layer may be prevented and/or reduced to increase
durability of an OLED display device.

[0060] Although the illustrative embodiments of the
present invention have been described herein with reference
to the accompanying drawings, it is to be understood that the
present invention should not be limited to those precise
embodiments and that various other changes and modifica-
tions may be affected therein by one of ordinary skill in the
related art without departing from the scope or spirit of the
invention. All such changes and modifications are intended
to be included within the scope of the invention as defined
by the appended claims.

What is claimed is:
1. An organic light-emitting diode (OLED) display device
comptrising:

a display panel having an OLED element;
a receiving container receiving the display panel;

a driving circuit part that is disposed under the receiving
container and drives the display panel; and

a heat insulating member that is disposed between the
display panel and the receiving container, and com-
prises a porous polymer.

2. The OLED display device of claim 1, wherein the
porous polymer is a polyurethane foam manufactured by a
foaming injection molding method.

3. The OLED display device of claim 1, wherein the
display panel comprises:

a first substrate having a thin-film transistor (TFT), on
which the OLED element is formed; and

a second substrate that is disposed on the OLED element
and is combined with the first substrate to seal the
OLED element.

4. The OLED display device of claim 3, wherein the first
substrate of the display panel faces the heat insulating
member.

5. The OLED display device of claim 3, wherein the
second substrate of the display panel faces the heat insulat-
ing member.
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6. The OLED display device of claim 1, wherein said
OLED element comprises a first electrode, a light emitting
layer, and a second electrode.

7. The OLED display device of claim 6, wherein said light
emitting layer comprises a red light-emitting layer, a green
light-emitting layer, and a blue light emitting layer.

8. The OLED display device of claim 6, wherein said
OLED element further comprises a hole injection layer, a
hole transporting layer, an electron injection layer and an
electron transporting layer, which are formed adjacent to the
light-emitting layer.

9. The OLED display device of claim 8, wherein the
driving circuit part provides the first electrode with a hole,
and provides the second electrode with an electron, wherein
the hole provided to the first electrode and the electron
provided to the second electrode are combined with each
other in the light-emitting layer generating an exciton in an
excited state, wherein said exciton generates light by drop-
ping to a ground state.

10. An OLED display device comprising:

a display panel having an OLED element;
a driving circuit part to drive the display panel; and

a heat insulating member that is disposed between the
display panel and the driving circuit part, and receives
the display panel, and comprises a porous polymer.

11. An OLED display device comprising:

a display panel that comprises a first substrate having a
TFT, an OLED element formed on the first substrate,
and a second substrate that is combined with the first
substrate to seal the OLED element and comprises a
heat insulating material; and

a driving circuit part that is disposed under the second

substrate and drives the display panel.

12. The OLED display device of claim 11, wherein said
heat insulating material comprises a porous polymer.

13. The OLED display device of claim 11, further com-
prising a receiving container receiving the display panel and
disposed between said second substrate and said driving
circuit part.
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