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(57) ABSTRACT

Disclosed is an organic light emitting diode display, including
a first substrate including an organic light emitting diode and
a driving circuit part for driving the light emitting diode, a
second substrate facing the first substrate and covering the
light emitting diode and the driving circuit part, a connection
unit connected to the driving circuit part and extending from
the first substrate along a rear side thereof, an electronic
device disposed between the connection unit and the first
substrate and transmitting a signal to the driving circuit part
via the connection unit, and an electromagnetic wave-shield-
ing sheet disposed on one side of the first substrate to directly
face the electronic device and including a first conductive
material layer, a buffer layer formed on one side of the first
conductive material layer to prevent the first substrate from
breaking, and a first adhesive layer formed on the other side of
the first conductive material layer.
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(FIG. 1]




Patent Application Publication  Aug. 1,2013 Sheet 2 of 9 US 2013/0193415 A1

[FIG. 2]
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[FIG. 5]
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|FIG. 6]
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an organic light
emitting diode display, and particularly to an organic light
emitting diode display including an organic light emitting
diode.

[0003] 2. Description of the Related Art

[0004] Displays are an apparatus that displays an image,
and recently organic light emitting diode displays are receiv-
ing attention.

[0005] Organic light emitting diode displays have self-
emission properties, and need no additional light source
unlike liquid crystal displays, thus enabling the thickness and
weight thereof to decrease. Furthermore, organic light emit-
ting diode displays exhibit high quality properties including
low power consumption, high luminance, and high reaction
rates.

[0006] An organic light emitting diode display comprises a
substrate including an organic light emitting diode having an
organic light emitting layer and a driving circuit part for
driving the organic light emitting diode, and an electronic
device for transmitting a signal to the driving circuit part. The
electronic device is disposed on the rear side of the substrate
to allow the organic light emitting diode display to be thin.
[0007] However, in the case when the electronic device is
disposed on the rear side of the substrate so that an organic
light emitting diode display can be made slim, electromag-
netic waves generated from the electronic device are trans-
ferred to the driving circuit part via the substrate and cause the
driving circuit part to malfunction.

[0008] Also, in the case where the electromagnetic waves
generated from the electronic device are transferred to the
outside of the organic light emitting diode display via the
substrate, these electromagnetic waves adversely affect the
body of a user using the organic light emitting diode display.
[0009] Also, in the case where the organic light emitting
diode display is made slim, it cannot absorb an external
impact that is applied thereto, undesirably breaking the sub-
strate.

SUMMARY OF THE INVENTION

[0010] Accordingly, the present invention has been made
keeping in mind the above problems occurring in the related
art, and an object of the present invention is to provide an
electromagnetic wave-shielding sheet which may prevent
electromagnetic waves generated from an electronic device
from passing through a substrate, may dissipate heat gener-
ated from the display to the outside and may absorb impact,
and an organic light emitting diode display including the
same.

[0011] Inorder to accomplish the above object, an aspect of
the present invention provides an organic light emitting diode
display, comprising a first substrate including an organic light
emitting diode and a driving circuit part for driving the
organic light emitting diode, a second substrate disposed to
face the first substrate and covering the organic light emitting
diode and the driving circuit part, a connection unit connected
to the driving circuit part and extending from the first sub-
strate along a rear side thereof, an electronic device disposed
between the connection unit and the first substrate and trans-
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mitting a signal to the driving circuit part via the connection
unit, and an electromagnetic wave-shielding sheet disposed
on one side of the first substrate to directly face the electronic
device.

[0012] The electromagnetic wave-shielding sheet includes
a first conductive material layer, a buffer layer formed on one
side of the first conductive material layer to prevent the first
substrate from breaking, and a first adhesive layer formed on
the other side of the first conductive material layer.

[0013] The electromagnetic wave-shielding sheet may fur-
ther include a second conductive material layer formed on the
first adhesive layer using a material different from that of the
first conductive material layer, and a second adhesive layer
formed on the second conductive material layer.

[0014] The first conductive material layer may comprise at
least one selected from the group consisting of gold (Au),
silver (Ag), copper (Cu), aluminum (Al), titanium (Ti),
indium tin oxide (ITO), indium zinc oxide (IZO), carbon
nanotubes (CNTs), and graphite.

[0015] The graphite may have a density of 1.0~2.0 g/cm?,
and the heat conductivity of the graphite may be 400~1900
W/mK in aplanar direction and 3~20 W/mK in a perpendicu-
lar direction.

[0016] The graphite may comprise exfoliated graphite and
amorphous carbon particles having a particle size of 10~110
nm, and the amount of the amorphous carbon particles may be
5~30 wt % based on a total weight of the exfoliated graphite
and the amorphous carbon particles.

[0017] Theorganic light emitting diode display may further
comprise a reception unit which encloses at least a portion of
the first substrate, and the reception unit may include a
through bore through which the electronic device passes so
that the electronic device and the first substrate face each
other.

[0018] The connection unit facing the reception unit may
be adhered to the reception unit using an adhesive.

[0019] The connection unit may be a flexible printed circuit
board (FPCB).
[0020] The electromagnetic wave-shielding sheet may be

formed using a deposition process, a plating process or a
printing process.

[0021] Another aspect of the present invention provides an
organic light emitting diode display, comprising a first sub-
strate including an organic light emitting diode and a driving
circuit part for driving the organic light emitting diode, a
second substrate disposed to face the first substrate and cov-
ering the organic light emitting diode and the driving circuit
part, a connection unit connected to the driving circuit part
and extending from the first substrate along a rear side
thereof, an electronic device disposed between the connec-
tion unitand the first substrate and transmitting a signal to the
driving circuit part via the connection unit, an electromag-
netic wave-shielding sheet disposed on one side of the first
substrate to face the electronic device, a reception unit enclos-
ing at least a portion of the first substrate, and a graphite sheet
disposed on one side of the reception unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other objects, features and advan-
tages of the present invention will be more clearly understood
from the following detailed description taken in conjunction
with the accompanying drawings, in which:
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[0023] FIG. 1 is an exploded perspective view showing an
organic light emitting diode display according to a first
embodiment of the present invention;

[0024] FIG. 2 is a top plan view showing the organic light
emitting diode display of FIG. 1 which is in a state of being
combined;

[0025] FIG. 3is a cross-sectional view taken along the line
[I-111 of FIG. 2;

[0026] FIG. 4 is a view showing the pixel structure of a
display panel in the organic light emitting diode display
according to the first embodiment of the present invention;

[0027] FIG.5isa cross-sectional view taken along the line
V-V of FIG. 4;
[0028] FIG. 6 is a cross-sectional view showing an organic

light emitting diode display according to a second embodi-
ment of the present invention;

[0029] FIG. 7 is a cross-sectional view showing the struc-
ture of an electromagnetic wave-shielding sheet according to
an embodiment of the present invention;

[0030] FIG. 8 is a cross-sectional view showing the struc-
ture of an electromagnetic wave-shielding sheet according to
another embodiment of the present invention; and

[0031] FIG. 9 is a cross-sectional view showing the struc-
ture of a graphite sheet according to a further embodiment of
the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0032] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
attached drawings so that they may be easily practiced by
those having ordinary knowledge in the art. The present
invention may be embodied in a variety of different forms and
is not limited to the embodiments described herein.

[0033] Throughout the drawings, the same reference
numerals refer to the same or similar components, and redun-
dant descriptions are omitted.

[0034] Further, for the sake of description, the sizes and
thicknesses of respective components shown in the drawings
are arbitrary, and the present invention is not necessarily
limited thereto.

[0035] To definitively depict the layers and regions in the
drawings, the thicknesses have been made larger. Also for the
sake of description, the thicknesses of partial layers and
regions are exaggeratingly illustrated. Furthermore, in the
cases of elements such as layers, films, regions, plates, etc.
throughout the description, the expression “disposed on”
means not only that one element is directly disposed on
another element but also that one element is indirectly dis-
posed on another element with a further element being inter-
posed therebetween.

[0036] Although an active matrix type organic light emit-
ting diode display having a structure of 2Tr-1 Cap compris-
ing two thin film transistors and one capacitor per pixel is
illustrated in the appended drawings, the present invention is
not limited thereto. Thus in the organic light emitting diode
display, the number of thin film transistors, the number of
capacitors and the number of lines are not limited. Mean-
while, pixels are a minimum unit that displays the image, and
the organic light emitting diode display shows an image viaa
plurality of pixels.

[0037] Below, an organic light emitting diode display 101
according to a first embodiment of the present invention will
be described with reference to FIGS. 1to 5.
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[0038] FIG. 1is an exploded perspective view showing the
organic light emitting diode display according to the first
embodiment of the present invention. FIG. 2 is a top plan view
showing the organic light emitting diode display of FIG. 1
which is in a state of being combined. FIG. 3 is a cross-
sectional view taken along the line III-I1I of FIG. 2;

[0039] As shown in FIGS. 1to 3, the organic light emitting
diode display 101 according to the first embodiment of the
present invention comprises a first substrate 100, a second
substrate 200, an integrated circuit chip 300, aconnection unit
400, an electronic device 500, a reception unit 600, and an
electromagnetic wave-shielding sheet 700 (FIG. 3).

[0040] The first substrate 100 includes a substrate body
110, a driving circuit part 120 and an organic light emitting
diode 130.

[0041] The substrate body 110 is an insulating substrate
made of glass, quartz, ceramic or plastic, but an embodiment
of the present invention is not limited thereto. The substrate
body 110 may be a metallic substrate made of stainless steel,
etc.

[0042] Located between the substrate body 110 and the
second substrate 200 are the driving circuit part 120 and the
organic light emitting diode 130 which are sequentially
formed on the substrate body 110.

[0043] Thedriving circuitpart 120 includes first and second
thin film transistors 10, 20 (FIG. 4), and drives the organic
light emitting diode 130. The organic light emitting diode 130
emits light in response to a driving signal transmitted from the
driving circuit part 120.

[0044] The second substrate 200 is smaller than the first
substrate 100, and covers the first substrate 100. The second
substrate 200 is an insulating substrate made of glass, quartz,
ceramic or plastic. The second substrate 200 exposes the edge
of the first substrate 100, and the integrated circuit chip 300 is
mounted on the first substrate 100 so as to be adjacent to the
second substrate 200 at the exposed edge of the first substrate
100. The second substrate 200 forms a display panel (DP)
together with the first substrate 100.

[0045] With reference to FIGS. 4 and 5, the inner substrate
of the display panel (DP) is specified below.

[0046] Although the specific structures of the organic light
emitting diode 130 and the driving circuit part 120 which will
be described in detail later are illustrated in FIGS. 4 and 5,
embodiments of the present invention are not limited to the
structures shown in FIGS. 4 and 5. The organic light emitting
diode 130 and the driving circuit part 120 may be formed in a
range of a variety of structures provided that they may be
easily transformed by those skilled in the art.

[0047] FIG. 4 shows the pixel structure of the display panel
in the organic light emitting diode display according to the
first embodiment of the present invention. FIG. 5 is a cross-
sectional view taken along the line V-V of FIG. 4.

[0048] Asshownin FIGS. 4 and 5, each pixel of the display
panel includes a switching thin film transistor 10, a driving
thin film transistor 20, a capacitor 80, and an organic light
emitting diode 130. As such, the switching thin film transistor
10, the driving thin film transistor 20 and the capacitor 80
constitute the driving circuit part 120. The driving circuit part
120 further includes a gate line 151 disposed in one direction
of the substrate body 110, and a data line 171 and a common
power line 172 disposed to be insulated from and to intersect
the gate line 151. As such, each pixel may be defined by the
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gate line 151, the data line 171 and the common power line
172, but the present invention is not necessarily limited
thereto.

[0049] The organic light emitting diode 130 includes a first
electrode 310, an organic light emitting layer 320 formed on
the first electrode 310, and a second electrode 330 formed on
the organic light emitting layer 320. The first electrode 310 is
a positive (+) electrode which is a hole injection electrode,
and the second electrode 330 is a negative (-) electrode that is
an electron injection electrode. However, an embodiment of
the present invention is not necessarily limited thereto, and
the first electrode 310 may be a negative electrode and the
second electrode 330 may be a positive electrode depending
on the driving method of the display 101. The holes and the
electrons are injected into the organic light emitting layer 320
from the first electrode 310 and the second electrode 330,
respectively, after which excitons which are combinations of
holes and electrons injected into the organic light emitting
layer 320 are dropped from the excited state to the ground
state, thereby achieving light emission of the organic light
emitting layer 320.

[0050] Also in the organic light emitting diode display 101
according to the first embodiment of the present invention, the
display panel (DP) emits light in the direction of the second
substrate 200. That is, the organic light emitting diode 130 is
of afront light-emission type. As such, in order for the organic
light emitting diode 130 to emit light in the direction of the
second substrate 200, the first electrode 310 is formed of a
light-reflecting conductive material, and the second electrode
330 is formed of a light-transmitting conductive material.
[0051] The capacitor 80 includes a pair of capacitor plates
158, 178 disposed on both sides of an interlayer insulating
film 161. As such, the interlayer insulating film 161 is dielec-
tric, and the capacitance of the capacitor 80 is determined by
charges accumulated on the capacitor 80 and voltage between
both the capacitor plates 158, 178.

[0052] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate elec-
trode 152, a switching source electrode 173 and a switching
drain electrode 174. The driving thin film transistor 20
includes a driving semiconductor layer 132, a driving gate
electrode 155, a driving source electrode 176 and a driving
drain electrode 177.

[0053] The switching thin film transistor 10 is used as a
switching device that selects pixels to be emitted. The switch-
ing gate electrode 152 is connected to the gate line 151. The
switching source electrode 173 is connected to the data line
171. The switching drain electrode 174 is spaced apart from
the switching source electrode 173 and is connected to any
one capacitor plate 158.

[0054] The driving thin film transistor 20 applies the driv-
ing power, which is required to emit light from the organic
light emitting layer 320 of the organic light emitting diode
1301in the selected pixel, to the first electrode 310. The driving
gate electrode 155 is connected to the capacitor plate 158
linked with the switching drain electrode 174. The driving
source electrode 176 and the other capacitor plate 178 are
connected to the common power line 172. The driving drain
electrode 177 is connected to the first electrode 310 of the
organic light emitting diode 130 via a contact hole.

[0055] By means of such a structure, the switching thin film
transistor 10 is operated by the gate voltage applied to the gate
line 151 to thus transfer the data voltage applied to the data
line 171 to the driving thin film transistor 20. The voltage
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corresponding to a difference between the common voltage
applied to the driving thin film transistor 20 from the common
power line 172 and the data voltage transferred from the
switching thin film transistor 10 is stored in the capacitor 80,
and current corresponding to the voltage stored in the capaci-
tor 80 flows to the organic light emitting diode 130 via the
driving thin film transistor 20, thus emitting light from the
organic light emitting diode 130.

[0056] Referring to FIGS. 1to 3 again, the integrated circuit
chip 300 is mounted on the edge of the first substrate 100 in a
chip-on-glass type by means of an interconnection member
such as an anisotropic conductive film (ACF), etc. The inte-
grated circuit chip 300 transmits the driving signal to the
driving circuit part 120 of the first substrate 100.

[0057] The connection unit 400 is a flexible printed circuit
board, and includes a circuit board body 410 on which the
electronic device 500 is positioned, a connector part 420
provided with a connector 421 that receives an external sig-
nal, and a substrate connection part 430 electrically con-
nected to a portion of the edge of the first substrate 100. The
connection unit 400 transfers a driving signal, which is gen-
erated from the circuit board body 410 on which the elec-
tronic device 500 is positioned, to the integrated circuit chip
300 via the substrate connection part 430, or directly trans-
mits a driving signal to the driving circuit part 120. The circuit
board body 410 of the connection unit 400 is extended to the
rear side of the first substrate 100, as shown in FIG. 3. The
electronic device 500 is positioned on the circuit board body
410 extended to the rear side of the first substrate 100, and the
circuit board body 410 of the connection unit 400 that faces
the reception unit 600 is adhered to the reception unit 600 by
an adhesive (AD).

[0058] The electronic device 500 is positioned between the
connection unit 400 and the first substrate 100, and faces the
first substrate 100 through a through bore 610 of the reception
unit 600 which will be described later. The electronic device
500 generates electromagnetic waves in the course of pro-
cessing the driving signal.

[0059] Processing the driving signal includes a series of
procedures of formation, transformation and transmission of
a driving signal.

[0060] The reception unit 600 accommodates the first sub-
strate 100 and the second substrate 200 in such a manner that
these substrates are enclosed therein. The connection unit 400
is bendably extended from the first substrate 100 at the rear
side of the reception unit 600. The reception unit 600 includes
the through bore 610 that exposes the first substrate 100 to the
rear side of the reception unit 600. The electronic device 500
positioned on the connection unit 400 passes trough the
through bore 610 of the reception unit 600 and thus directly
faces the first substrate 100. The reception unit 600 may be
formed using a variety of materials and processes. For
example, the reception unit 600 may be made using a highly
rigid material, namely, a metal material such as stainless steel,
cold rolling steel, aluminum, aluminum alloy, nickel alloy,
magnesium, magnesium alloy, etc. The metal plate made
using such a metal material may be formed into the reception
unit 600 using a known method of deep drawing or bending.
The electromagnetic wave-shielding sheet 700 is positioned
between the first substrate 100 and the electronic device 500
facing the first substrate 100 via the reception unit 600.
[0061] The electromagnetic wave-shielding sheet 700 may
be attached to the rear side of the first substrate 100. The
electromagnetic wave-shielding sheet 700 is applied only
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onto the region that corresponds to the electronic device 500
on the rear side of the first substrate 100 through the through
bore 610, and thus directly faces the electronic device 500.
The electromagnetic wave-shielding sheet 700 is located
between the first substrate 100 and the electronic device 500
so as to suppress the electromagnetic waves generated in the
direction of the first substrate 100 upon processing of the
driving signal by the electronic device 500.

[0062] As shown in FIG. 6, an organic light emitting diode
display 102 according to another embodiment of the present
invention includes the electromagnetic wave-shielding sheet
700 positioned between the first substrate 100 and the recep-
tion unit 600.

[0063] Although FIGS. 3 and 6 illustrate embodiments
wherein the electromagnetic wave-shielding sheet 700 is
attached to the rear side of the first substrate, the electromag-
netic wave-shielding sheet 700 may be attached onto the
connection unit 400. Briefly, the electromagnetic wave-
shielding sheet 700 may be attached onto the circuit board
body 410 including the electronic device 500.

[0064] As shown in FIG. 7, the electromagnetic wave-
shielding sheet 700 may include a conductive material layer
710 of a single metal, alloy or graphite. The conductive mate-
rial layer 710 may include at least one selected from the group
consisting of gold (Au), silver (Ag), copper (Cu), aluminum
(Al), titanium (T1), indium tin oxide (ITO), indium zinc oxide
(1Z0), carbon nanotubes (CNTs), and graphite.

[0065] In the conductive material layer 710, the graphite
may be pyrolytic graphite or exfoliated graphite.

[0066] Exfoliated graphite having superior electromag-
netic wave-shielding performance and heat conductivity in a
planar direction is manufactured as below.

[0067] Specifically, exfoliated graphite is manufactured by
intercalating natural flake graphite using a mixture solution of
sulfuric acid and hydrogen peroxide thus forming an inter-
layer compound, instantly expanding the interlayer com-
pound in a furnace at high temperature to thus make multi-
layered graphene which is then rolled.

[0068] The exfoliated graphite is formed using roller com-
pression molding under conditions of an expansion volume of
about 180~250 ml/g and a compression rate of 30% or more.
After the roller compression molding, the density of the sheet
may be 0.8~1.25 g/cm?, and may be adjusted by the pressure
that is applied to the rollers and the expanded particles, and
the thickness thereof may be 0.1~6.0 mm. If the sheet
becomes thicker, the density cannot but decrease.

[0069] Accordingly, the exfoliated graphite sheet greatly
expands to an expansion volume of 250 ml/g or more, and the
use of vibration pressing or the addition of dense amorphous
nano-carbon is preferable in order to decrease the porosity
(heat conductivity of air: 0.028 W/mK).

[0070] Upon typical roller compression molding, the sur-
face density increases more rapidly than the inner density, and
thus itis difficult to discharge air from the surface or the lower
side. As the remaining inner air is discharged through both
lateral sides of the sheet to be roller compressed or in the
direction opposite the traveling direction of the sheet, the
density of the sheet may increase. However, if the thickness of
the sheet is increased, the inner density may become much
lower than the surface density, making it difficult to diffuse
heat, undesirably resulting in poor heat dissipation perfor-
mance.

[0071] Hence, it is preferred that the exfoliated graphite be
gradually compressed via several vibrations per second using
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a vibration press at the same time of being subjected to roller
compression, so that the surface density or the inner density is
made more uniform.

[0072] Meanwhile, to minimize the porosity in the exfoli-
ated graphite sheet, it is preferred that, in the course of com-
pressing the exfoliated graphite sheet, the exfoliated graphite
is filled with a filler, namely dense amorphous nano-carbon or
graphite particulate powder, depending on the thickness of
the sheet, and then compressed.

[0073] Graphite typically has a theoretical density of about
2.27 g/en?®, and the density of the exfoliated graphite sheet
obtained by subjecting the exfoliated graphite to roller com-
pression is 0.8~1.25 g/cm>.

[0074] On the other hand, pores corresponding to about
45~65% of the theoretical density of graphite are left behind
in the graphite sheet. Such amorphous carbon particles pref-
erably increase the density of a molded body in the compres-
sion molding process, thus increasing heat to diffusivity and
heat conductivity. The amorphous carbon particles may
decrease the presence of the pores corresponding to about
45~65% of the theoretical density to 15~55%, and thus may
control heat conductivity depending on the density.

[0075] The particle size of dense amorphous nano-carbon
or graphite particulate powder is not particularly limited, but
is preferably 10~110 nm. When using amorphous carbon
particles having such a size, heat dissipation effects may be
maximized and they may easily penetrate between the graph-
ite particles upon compression molding of the graphite. Fur-
thermore, the addition of 5~30 wt % of the dense amorphous
nano-carbon based on the total amount of the exfoliated
graphite before roller compression may result in decreased
porosity, whereby the density of the sheet may be increased to
1.0~2.0 g/cm®. Consequently, the heat conductivity of the
graphite sheet is 400~1900 W/mK in the planar direction and
3~20 W/mK in the perpendicular direction.

[0076] The conductive material layer 710 may be formed
using any one selected from among a deposition process such
as chemical vapor deposition or the like, a plating process
such as electroplating or electroless plating, and a printing
process.

[0077] The electromagnetic wave-shielding sheet 700 may
include a buffer layer 720 which is applied on at least one side
of the conductive material layer 710 to absorb the impact that
is applied to the reception unit 600 so as to prevent the first
substrate 100 from breaking.

[0078] The buffer layer 720 preferably comprises a poly-
urethane resin or a graphite-containing polyurethane resin.
The buffer layer 720 preferably has a thickness of 70~350 an
to exert its buffer action.

[0079] The preparation of the graphite-containing polyure-
thane resin is described below.

[0080] The exfoliated graphite obtained per the above is
immersed in an organic solvent containing a dispersant, and
then subjected to sonication and milling. The organic solvent
used is at least one selected from the group consisting of
dimethylformamide (DMF), methylethylketone (MEK),
toluene, and acetone. The dispersant may be exemplified by
an organic compound such as sodium dodecyl sulfate (SDS).
The materials and the composition used in the preparation of
the dispersion are shown below (Table 1).
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TABLE 1
Sample 1 Sample2  Sample 3

Materials unit: mole
Polycarbonate Diol 0.3 0.3 0.3
Diisocyanate (MDI) 1 1 1
1 4-Butanediol 0.4 0.4 04
Diethylene Glycol 0.3 0.3 0.3
Exfoliated graphite/DMF dispersion 1350g 150 g 150g
Amount of Exfoliated graphite 3wt% Swt% 7wt %

[0081] Next, the exfoliated graphite dispersion and the
polyol are reacted with diisocyanate thus preparing a prepoly-
mer, which is then chain-extended.

[0082] Further, mixing the polyol, the diol and the catalyst
at 75~85° C. (preferably about 80° C.) for 30 min, adding
diisocyanate to form a prepolymer at 75~85° C. (preferably
about 80° C.) for 3~5 hr, dividedly adding the exfoliated
graphite dispersion 3~8 times, and adding a chain extender to
the identified —NCO terminal of the prepolymer are per-
formed.

[0083] The polyol is at least one selected from the group
consisting of polyester polyol, polycarbonate diol, polypro-
pylene glycol, polyethylene glycol, poly(tetramethylene)gly-
col, and polycarprolactone glycol. The diol is at least one
selected from the group consisting of 1,4-butanediol, ethyl-
ene glycol, diethylene glycol, and 1,6-hexanediol. The chain
extender is at least one selected from the group consisting of
ethylene diamine, ethylene triamine, 1,4-butanediol, ethylene
glycol, diethylene glycol, and 1,6-hexanediol.

[0084] Because the viscosity increases upon forming the
prepolymer via polycondensation, the exfoliated graphite
dispersion is added while the viscosity of the prepolymer is
kept within the range of 100,000~150,000 cps, thus increas-
ing the molecular weight.

[0085] The urethane group is primarily produced in the
added exfoliated graphite sheet, and as the polycondensation
continues, the polyurethane prepolymer may be intercalated
between graphite sheets, or the intercalated polyurethane pre-
polymer may be formed into a polymer via chain extension,
and the graphite sheet is exfoliated.

[0086] Thereby, the aggregation of graphite may be pre-
vented, and the graphite thin film having a nano-sized thick-
ness is dispersed in the polyurethane resin, thus forming a
graphite-dispersed polyurethane resin which exhibits electri-
cal conductivity and heat conductivity as well as buffer
action.

[0087] Meanwhile, in the case where the conductive mate-
rial layer 710 does not include a buffer layer 720 on the other
side thereof, an adhesive layer 730 for adhering the electro-
magnetic wave-shielding sheet 700 to the reception unit 600
or the first substrate 100 may be applied on the conductive
material layer 710.

[0088] Although not shown, an adhesive layer may also be
applied on the buffer layer 720.

[0089] Thekind ofadhesive polymer resin used in the adhe-
sive layer 730 is not particularly limited, and any resin may be
used so long as in the art it may be used as an adhesive. For
example, an adhesive polymer resin such as silicones, acryls,
urethanes, etc., may be used, and an acrylic resin is preferably
used.

[0090] Specifically, examples of the acrylic resin include a
polymer resulting from copolymerizing a (meth)acrylic acid
ester monomer having a C1~C12 alkyl group and a polar
monomer copolymerizable with the above monomer.
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[0091] The non-limited examples of the (meth)acrylic acid
ester monomer include butyl (meth)acrylate, hexyl (meth)
acryalte, n-octyl (meth)acrylate, isooctyl (meth)acrylate,
2-ethylhexyl (meth)acrylate, isononyl (meth)acrylate, etc.
[0092] The non-limited examples of the polar monomer
copolymerizable with the (meth)acrylic acid ester monomer
include monomers containing a carboxylic group such as
(meth)acrylic acid, maleic acid, fumaric acid or the like, or
monomers containing nitrogen such as acrylamide, N-vi-
nylpyrrolidone, N-vinylcaprolactam, etc. Such a polar mono-
mer imparts cohesion to the adhesive layer and may enhance
adhesive force.

[0093] Inthe adhesive polymer resin, the weightratio of the
(meth)acrylic acid ester monomer to the polar monomer is not
particularly limited but may fall in the range of 99~80:1~20.
The acrylic resin in the above range may exhibit the adhesive
force required of an adhesive layer.

[0094] Examples of the heat conductive filler usable in the
present invention may include metal oxides, metal hydrox-
ides, metal nitrides, metal carbides, boron compounds, graph-
ite, etc., and specifically, AI(OH),, graphite, BN, Al,O,; sili-
con carbide, sendust (Al: 6 wt %, Si: 9 wt %, Fe: 85 wt %),
etc., which may be used in mixtures thereof. The kind of the
heat conductive filler is not limited thereto. In particular
graphite has superior planar diffusion properties due to the
structural features thereof, thus achieving high planar heat
transfer properties. When such a graphite is used in a mixture
with another heat conductive filler, excellent effects may
manifest themselves. The adhesive layer may include 3~60
wt % of graphite, but to enhance the adhesive force, the use of
3~40 wt % of graphite is preferable.

[0095] As shown in FIG. 8, the electromagnetic wave-
shielding sheet 700 may include two conductive material
layers formed of different types of materials in order to more
efficiently shield electromagnetic waves and dissipate heat.
[0096] For example, the electromagnetic wave-shielding
sheet 700 includes a first conductive material layer 740 com-
prising graphite and a second conductive material layer 750
comprising metal, and an adhesive layer 770 comprising the
above material is interposed between the first conductive
material layer 740 and the second conductive material layer
750.

[0097] The buffer layer 760 as above may be applied on at
least one side of the first conductive material layer 740 and the
second conductive material layer 750. Also, the adhesive
layer 780 for adhering the electromagnetic wave-shielding
sheet 700 to the reception unit 600 or the first substrate 100
may be applied on the side of the first conductive material
layer 740 and the second conductive material layer 750 oppo-
site the side on which the buffer layer 760 is applied.
Although not shown, the adhesive layer may also be applied
on the buffer layer 760.

[0098] The electromagnetic wave-shielding sheet 700 may
be grounded to the reception unit 600.

[0099] The organic light emitting diode display 101
according to the embodiments of the present invention is
configured such that the electronic device 500 passes through
the through bore 610 of the reception unit 600 in the direction
ofthe rear side of the reception unit 600, thus achieving a slim
organic light emitting diode display 101.

[0100] The electronic device 500 is positioned on the con-
nection unit 400 which is held onto the reception unit 600 by
the adhesive (AD), and the electronic device 500 passes
through the through bore 610 and is thus positioned in the
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reception unit 600, and thus the electronic device 500 is
protected from external impacts and as well may be prevented
from being damaged due to interference between the recep-
tion unit 600 and the electronic device 500.

[0101] Meanwhile, to improve heat dissipation properties
of the reception unit 600, a graphite sheet may be further
attached onto one side of the reception unit 600 (not shown).
The graphite sheet is preferably attached to the rear side of the
reception unit 600 together with the circuit board body 410.
[0102] Also, the graphite sheet may be attached to the side
of the circuit board body 401 opposite the side when the
electronic device 500 is mounted, in order to dissipate heat
generated from the electronic device.

[0103] As shown in FIG. 9, the graphite sheet 800 includes
a graphite layer 810, and support films 820, 830 formed on
one or more sides of the graphite layer 810, and the support
films 820, 830 include adhesive layers 840, 850 on one or
more sides thereof. The graphite layer 810 comprises pyro-
Iytic graphite or exfoliated graphite as described above.
[0104] The support films 820, 830 may be a polymer film
made of PET, PE or PI, or a metal film. For example, the metal
film is made of at least one selected from among gold (Au),
silver (Ag), copper (Cu), aluminum (Al), titanium (Ti),
indium tin oxide, and indium zinc oxide, which are conduc-
tive materials as described above. The adhesive layer 840
interposed between the exfoliated graphite layer 810 and the
support films 820, 830 is made of an adhesive as above, and
functions to bind the graphite layer 810 and the support films
820, 830.

[0105] The thickness of the support films 820, 830 is pref-
erably 5~50 pm. In order to inhibit flaking of the particles of
graphite, as not shown in Figs., the area of the support films
820, 830 is preferably larger than the area of graphite layer
810, and the support films 820, 830 cover and extend beyond
at least one of the edge of the graphite layer 810 to form a seal
or a protective boundary.

[0106] The adhesive layers 840, 850 may be made of a
typical adhesive, but the use of an adhesive comprising the
heat conductive polymer resin which is specified above is
preferable.

[0107] The thickness of the adhesive layers 840, 850 is
preferably 2~20 pm.

[0108] As mentioned above, the organic light emitting
diode display 101 according to the embodiments of the
present invention is configured such that the electromagnetic
wave-shielding sheet 700 is disposed between the electronic
device 500 and the first substrate 100 to shield electromag-
netic waves generated from the electronic device 500.
Thereby, the driving circuit part 120 may be prevented from
malfunctioning as a result of the electromagnetic waves gen-
erated from the electronic device 500 being transferred to the
driving circuit part 120 via the first substrate 100. As well, the
electromagnetic waves generated from the electronic device
500 are prevented from being transferred to the outside of the
organic light emitting diode display 101 via the first substrate
100, whereby the electromagnetic waves transferred to the
outside are prevented from adversely affecting the body of a
user who uses the organic light emitting diode display 101.
[0109] Also, heat generated from the organic light emitting
diode display 101 is rapidly dissipated via the reception unit
600 by the electromagnetic wave-shielding sheet 700 or the
graphite sheet and may absorb the external impact applied to
the reception unit 600.
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[0110] As described hereinbefore, the present invention
provides an organic light emitting diode display. According to
the present invention, an electromagnetic wave-shielding
sheet is formed on a substrate, so that electromagnetic waves
generated from an electronic device are blocked, thereby
preventing the electromagnetic waves from rendering the
organic light emitting diode display defective.

[0111] Also according to the present invention, a buffer
layer is formed on the electromagnetic wave-shielding sheet,
thus preventing the organic light emitting diode display from
being broken by an external impact.

[0112] Also according to the present invention, a heat-dis-
sipating graphite sheet is included in a reception unit, so that
heat generated from the organic light emitting diode display
can be rapidly emitted via the reception unit.

[0113] Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims.

What is claimed is:

1. An organic light emitting diode display, comprising:

a first substrate including an organic light emitting diode
and a driving circuit part for driving the organic light
emitting diode;

a second substrate disposed to face the first substrate and
covering the organic light emitting diode and the driving
circuit part;

a connection unit connected to the driving circuit part and
extending from the first substrate along a rear side
thereof;

an electronic device disposed between the connection unit
and the first substrate and transmitting a signal to the
driving circuit part via the connection unit; and

an electromagnetic wave-shielding sheet disposed
between the electronic device and the first substrate,
wherein the electromagnetic wave-shielding sheet
includes a first conductive material layer, a buffer layer
formed on one side of the first conductive material layer,
and a first adhesive layer formed on the other side of the
first conductive material layer.

2. The organic light emitting diode display of claim 1,
wherein the first conductive material layer comprises at least
one selected from the group consisting of gold (Au), silver
(Ag), copper (Cu), aluminum (Al), titanium (Ti), indium tin
oxide (ITO), indium zinc oxide (IZ0), carbon nanotubes
(CNTs), and graphite.

3. The organic light emitting diode display of claim 2,
wherein the graphite has a density of 1.0~2.0 g/cm?, and has
a heat conductivity of 400~1900 W/mK in a planar direction
and of 3~20 W/mK in a perpendicular direction.

4. The organic light emitting diode display of claim 3,
wherein the graphite comprises exfoliated graphite and amor-
phous carbon particles having a particle size of 10~110 nm,
and an amount of the amorphous carbon particles is 5~30 wt
% based on a total weight of the exfoliated graphite and the
amorphous carbon particles.

5. The organic light emitting diode display of claim 1,
wherein the buffer layer comprises a polyurethane resin.

6. The organic light emitting diode display of claim 5,
wherein the polyurethane resin further comprises 3~5 wt % of
graphite, and has a thickness of 70~350 um.



US 2013/0193415 Al

7. The organic light emitting diode display of claim 1,
wherein the adhesive layer comprises 3~40 wt % of graphite.

8. The organic light emitting diode display of claim 1,
further comprising:

a second conductive material layer formed on the first
adhesive layer using a material different from that of the
first conductive material layer; and

a second adhesive layer formed on the second conductive
material layer.

9. The organic light emitting diode display of claim 1,
further comprising a reception unit which encloses at least a
portion of the first substrate and includes a through bore
through which the electronic device passes so that the elec-
tronic device and the first substrate face each other.

10. The organic light emitting diode display of claim 9,
wherein the electromagnetic wave-shielding sheet is dis-
posed between the first substrate and the reception unit.

11. The organic light emitting diode display of claim 9,
wherein the connection unit which faces the reception unit is
adhered to the reception unit using an adhesive.

12. The organic light emitting diode display of claim 1,
wherein the connection unit is a flexible printed circuit board
(FPCB).

13. An organic light emitting diode display, comprising:

a first substrate including an organic light emitting diode
and a driving circuit part for driving the organic light
emitting diode;

a second substrate disposed to face the first substrate and
covering the organic light emitting diode and the driving
circuit part;

a connection unit connected to the driving circuit part, and
extending from the first substrate along a rear side
thereof;

an electronic device disposed between the connection unit
and the first substrate and transmitting a signal to the
driving circuit part via the connection unit;

an electromagnetic wave-shielding sheet disposed
between the electronic device and the first substrate;

a reception unit enclosing at least a portion of the first
substrate; and

a graphite sheet disposed on one side of the reception unit.

14. The organic light emitting diode display of claim 13,
wherein the graphite sheet includes a graphite layer having a
density 0f 1.0~2.0 g/cm?, a support film formed on at least one
side of the graphite layer, and an adhesive layer formed on at
least one side of the support film, and the graphite sheet has a
heat conductivity of 400~1900 W/mK in a planar direction
and of 3~20 W/mK in a perpendicular direction.
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15. The organic light emitting diode display of claim 13,
wherein the electromagnetic wave-shielding sheet includes a
first conductive material layer, a buffer layer formed on one
side of the first conductive material layer, and a first adhesive
layer formed on the other side of the first conductive material
layer.

16. The organic light emitting diode display of claim 15,
wherein the first conductive material layer comprises at least
one selected from the group consisting of gold (Au), silver
(Ag), copper (Cu), aluminum (Al), titanium (T1), indium tin
oxide (ITO), indium zinc oxide (IZ0), carbon nanotubes
(CNTs), and graphite.

17. The organic light emitting diode display of claim 14,
wherein the graphite layer comprises exfoliated graphite and
amorphous carbon particles having a particle size of 10~110
nm, and an amount of the amorphous carbon particles is 5~30
wt % based on atotal weight of the exfoliated graphite and the
amorphous carbon particles.

18. The organic light emitting diode display of claim 13,
wherein the buffer layer comprises a polyurethane resin.

19. The organic light emitting diode display of claim 17,
wherein the polyurethane resin comprises 3~5 wt % of graph-
ite, and has a thickness of 70~350 pm.

20. The organic light emitting diode display of claim 13,
wherein the adhesive layer comprises 3~40 wt % of graphite.

21. The organic light emitting diode display of claim 15,
further comprising:

a second conductive material layer formed on the first
adhesive layer using a material different from that of the
first conductive material layer; and

a second adhesive layer formed on the second conductive
material layer.

22. The organic light emitting diode display of claim 13,
wherein the reception unit includes a through bore through
which the electronic device passes so that the electronic
device and the first substrate face each other.

23. The organic light emitting diode display of claim 13,
wherein the electromagnetic wave-shielding sheet is dis-
posed between the first substrate and the reception unit.

24. The organic light emitting diode display of claim 13,
wherein the connection unit is a flexible printed circuit board
(FPCB).

25. The organic light emitting diode display of claim 13,
wherein the graphite sheet is applied on at least a portion of
the connection unit.
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