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(54) Organic light emitting display and fabrication method thereof

(57) An organic light emitting display includes: a sub-
strate, a buffer layer arranged on the substrate, a semi-
conductor layer arranged on the buffer layer, a gate in-
sulating layer arranged on the semiconductor layer, a
gate electrode arranged on the gate insulating layer, an

inter-layer dielectric layer arranged on the gate electrode,
a source/drain electrode arranged on the inter-layer di-
electric layer, an insulating layer arranged on the source/
drain electrode, an non-transmissive layer arranged on
the insulating layer; and an organic light emitting diode
arranged on the insulating layer.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an organic light
emitting display and fabrication method thereof, and
more particularly, the present invention relates to an or-
ganic light emitting display and fabrication method there-
of in which UV-rays are prevented from impinging upon
organic light emitting diodes through a substrate during
or after fabricating processes, bending or damage is pre-
vented, and fabrication process time is shortened.

Description of the Related Art

[0002] In general, an organic light emitting display is a
self-emissive display device that emits light when elec-
trons and holes are joined by supplying a current to a
fluorescent or phosphorescent organic compound. An
image is displayed by voltage driving or current writing
n�m organic light emitting diodes.
[0003] Such an organic light emitting display, as shown
in Fig. 1, includes an anode (ITO: Indium Tin Oxide), an
organic thin film and a cathode electrode (metal). The
organic thin film is composed of an EMitting Layer (EML)
that emits light by generating an exciton as the electrons
and holes are joined, an Electron Transport Layer (ETL)
that controls the moving speed of the electrons, and a
Hole Transport Layer (HTL) that controls the moving
speed of the holes. Furthermore, an Electron Injecting
Layer (EIL) may be formed in the ETL, and a Hole Inject-
ing Layer (HIL) may be formed in the HTL.
[0004] Such an organic light emitting display is well
used as a moving picture display device because of it’s
advantages in terms of wide viewing angles, fast re-
sponse times, self light emission, and low power con-
sumption, and can be fabricated to be light and thin. Also,
the organic light emitting display can be fabricated at a
low temperature, and can be fabricated at a low cost be-
cause of simple fabrication processes. Furthermore, it is
expected that the organic light emitting display will re-
place conventional flat display devices, since organic
light emitting material technology and process technolo-
gy have been increasingly developed.
[0005] An organic light emitting display is required for
thicknesses of 1mm or below, since electronic applianc-
es, such as cellular telephones, Personal Digital Assist-
ants (PDAs), notebook computers, computer monitors
and television sets are increasingly being made in a thin
and compact size. However, protective film technology
capable of replacing encapsulation technology has not
been developed well enough, and thus, it is difficult to
fabricate an organic light emitting display having thick-
ness of 1mm or below.
[0006] Therefore, for fabricating the organic light emit-
ting display having thickness of 1mm or below, a method

of fabricating a slim organic light emitting display by re-
spectively forming diode layers (a semiconductor layer
and organic light emitting diode, etc.) on two glass sub-
strates, bonding the glass substrates so that the respec-
tive diode layers face each other, and removing a surface
of the glass substrate without the diode layer by means
of an etching or grinding process is described in Japa-
nese Patent Nos. JP 2005-340182, JP 2005-222930 and
JP 2005-222789.
[0007] However, there is a problem in this method in
that the fabricating process time is prolonged, because
the semiconductor layers or the organic light emitting di-
odes are respectively formed on the glass substrates,
and then an etching or grinding process is executed. Fur-
thermore, the production yield is low because the glass
substrate, semiconductor layer and organic light emitting
diode are often damaged or broken during the bonding
process, and thus the fabrication cost is high.
[0008] Of course, a glass substrate having a thickness
of 1mm or below can be fabricated and then a diode layer
formed on the surface of the glass substrate. However,
there is a problem in that if the thickness of the glass
substrate is too thin, the glass substrate may be bent or
broken by mechanical contact with the fabricating ma-
chine during the fabrication process.

SUMMARY OF THE INVENTION

[0009] The present invention has been developed to
overcome the foregoing problems, and it is an object of
the present invention to provide a thin organic light emit-
ting display and fabrication method thereof.
[0010] It is another object of the present invention to
provide an organic light emitting display which prevents
UV-rays from impinging upon organic light emitting di-
odes through a substrate during or after a fabrication
process.
[0011] It is still another object of the present invention
to prevent a substrate from being bent or broken during
the fabrication process.
[0012] It is still another object of the present invention
to increase productivity as well as to reduce the cost by
shortening the fabrication processing time.
[0013] To address the above described objects, in a
first aspect, the present invention provides as recited in
claim 1.
[0014] Preferred features are set out in the dependent
claims.
[0015] In a second aspect, the present invention pro-
vides a method of fabricating an organic light emitting
display as recited in claim 21.
[0016] Preferred features are set out in the dependent
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] A more complete appreciation of the present
invention and many of the attendant advantages thereof,
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will be readily apparent as the present invention becomes
better understood by reference to the following detailed
description when considered in conjunction with the ac-
companying drawings in which like reference symbols
indicate the same or similar components, wherein:
[0018] Fig. 1 is a schematic view of an organic light
emitting diode.
[0019] Fig. 2 is a cross-sectional view of an organic
light emitting diode in accordance with an embodiment
of the present invention.
[0020] Fig. 3 is a flowchart of a method of fabricating
an organic light emitting display in accordance with an
embodiment of the present invention.
[0021] Figs. 4a to 4k are cross-sectional views of a
fabrication method steps of an organic light emitting dis-
play in accordance with an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Hereinafter, the present invention is described
more specifically below with reference to the accompa-
nying drawings so that a person ordinarily skilled in the
art will understand the present invention without difficulty.
[0023] Referring Fig. 2, a cross-sectional view of an
organic light emitting diode in accordance with an em-
bodiment of the present invention.
[0024] As shown in Fig. 2, an organic light emitting
display 100 includes a substrate 110, a buffer layer 120
arranged on the substrate 110, a semiconductor layer
130 arranged on the buffer layer 120, a gate insulating
layer 140 arranged on the semiconductor layer 130, a
gate electrode 150 arranged on the gate insulating layer
140, an inter-layer dielectric layer 160 arranged on the
gate electrode 150, a source/drain electrode 170 ar-
ranged on the inter-layer dielectric layer 160, an insulat-
ing layer 180 arranged on the source/drain electrode 170,
a non-transmissive layer 190 arranged on the insulating
layer 180, an organic light emitting diode 200 arranged
on the insulating layer 180, with a first part of the non-
transmissive layer 190 forming part 202 of the organic
light emitting diode, a pixel defining film 210 arranged on
a second part of non-transmissive layer 190, the second
part located outside the organic light emitting diode 200,
and an anti-friction layer 220 arranged on the lower sur-
face of the substrate 110.
[0025] The upper surface and the lower surface of the
substrate 110 are parallel to each other, and a thickness
between the upper and lower surfaces is formed to be
0.05 millimeters (mm) to 1 millimeters (mm). If the thick-
ness is below 0.05mm, the substrate is easily damaged
by cleaning, etching and heat treatment process, and is
weak with respect to external forces. If the thickness is
above 1mm, it is impossible to apply the substrate to
various thin display devices. The substrate is formed of
a material selected from a typical glass, plastic, polymer
or an equivalent thereof. However, the present invention
is not restricted to these materials.

[0026] The buffer layer 120 is formed on the upper sur-
face of the substrate 110. This buffer layer 120 prevents
H2O, H2 or H2, etc from infiltrating into the semiconductor
layer 130 or the organic light emitting diode 200 through
the substrate 110. For this purpose, the buffer layer 120
is made of at least one material selected from SiO2,
Si3N4, inorganic film or an equivalent thereof. However,
the present invention is not restricted to these materials.
This buffer layer 120 may be omitted, if necessary.
[0027] The semiconductor layer 130 is formed on the
upper surface of the buffer layer 120. This semiconductor
layer 130 is composed of source/drain regions 132
formed on both sides opposite to each other, and a chan-
nel region 134 formed between the source/drain regions
132. For example, the semiconductor layer 130 may be
a Thin Film Transistor (TFT). This TFT is at least one
TFT selected from an amorphous Si TFT, poly Si TFT,
organic TFT, micro Si TFT (with a grain size from the
amorphous Si to the poly Si) or an equivalent thereof.
However, the present invention is not restricted to these
TFTs. Also, if the TFT is the poly Si TFT, the poly Si TFT
may be formed by at least one method selected from a
crystallization method using a laser at low temperature,
a crystallization method using a metal, a crystallization
method using high pressure, or the equivalent thereof.
However, the present invention is not restricted to these
methods. The crystallization method using a laser may
be Excimer Laser Annealing (ELA), Sequential Lateral
Solidification (SLS), Thin Beam Direction Crystallization
(TDX) and so on. However, the present invention is not
restricted to these methods. Also, the crystallization
method using a metal may be Solid Phases Crystalliza-
tion (SPC), Metal Induced Crystallization (MIC), Metal
Induced Lateral Crystallization (MILC), Super Grained
Silicon (SGS) and so on. However, the present invention
is not restricted to these methods. Of course, the thin film
resistor may be one of PMOS, NMOS or an equivalent
thereof. However, the present invention is not restricted
thereto.
[0028] The gate insulating layer 140 is formed on the
upper surface of the semiconductor layer 130. The gate
insulating layer 140 is also formed on the buffer layer 120
which extends beyond the semiconductor layer 130. The
gate insulating layer 140 is formed of at least one of a
silicon oxide film, a silicon nitride film, an inorganic film
or an equivalent thereof. However, the present invention
is not restricted to these materials.
[0029] The gate electrode 150 is formed on the upper
surface of the gate insulating layer 140. More specifically,
the gate electrode 150 is formed on the gate insulating
layer 140 corresponding to the channel region 134 of the
semiconductor layer 130. As known to those skilled in
the art, this gate electrode 150 makes channels of elec-
trons or holes in the channel region 134 by applying an
electric field to the channel region 134 of the gate insu-
lating layer 140. The gate electrode 150 is formed of a
typical metal (Mo, MoW, Ti, Cu, Al, A1Nd, Cr, Mo alloy,
Cu alloy, Al alloy, etc.), a doped poly silicon or an equiv-
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alent thereof. However, the present invention is not re-
stricted to these materials.
[0030] The inter-layer dielectric layer 160 is formed on
the upper surface of the gate electrode 150 and gate
insulating layer 140. The inter-layer dielectric layer 160
is formed of at least one of a silicon oxide film, a silicon
nitride film, a polymer, a plastic, a glass or an equivalent
thereof. However, the present invention is not restricted
to these materials.
[0031] The source/drain electrode 170 is formed on
the upper surface of the inter-layer dielectric layer 160.
An electrically conductive contact 176, which perforates
the inter-layer dielectric layer 160, is formed between the
source/drain electrode 170 and the semiconductor layer
130. That is, the source/drain regions 132 of the semi-
conductor layer 130 and the source/drain electrode 170
are electrically coupled by the electrically conductive con-
tact 176. The source/drain electrode 170 is formed of the
same metal material as the gate electrode 150. However,
the present invention is not restricted to this material. The
above-described semiconductor layer 130 (that is, the
TFT) may be defined as a coplanar structure. However,
the semiconductor layer 130 in accordance with an em-
bodiment of the present invention is not restricted to the
coplanar structure, and may have a different structure,
for example, may be at least one of an inverted coplanar
structure, a staggered structure, an inverted staggered
structure or an equivalent thereof. However, the semi-
conductor layer 130 of the present invention is not re-
stricted thereto.
[0032] The insulating layer 180 is formed on the upper
surface of the source/drain electrode 170 and the inter-
layer dielectric layer 160. This insulating layer 180 is com-
posed of a protective film 182 and an overcoat film 184.
The protective film 182 covers the source/drain electrode
170 and the inter-layer dielectric layer 160, and protects
the source/drain electrode 170 and so on. This protective
film 182 is formed of one material selected from a typical
inorganic film or an equivalent thereof. However, the ma-
terial of the protective film 182 of the present invention
is not restricted thereto. Furthermore, the overcoat film
184 covers the protective film 182. This overcoat film 184
makes the whole surface of the diode flat, and is formed
of at least one material selected from a Benzo Cyclo
Butene (BCB), an Acrylic or an equivalent thereof. How-
ever, the present invention is not restricted to these ma-
terials.
[0033] The non-transmissive layer 190 is formed on
the entire upper surface of the insulating layer 180. That
is, the non-transmissive layer 190 is formed on the upper
surface of the insulating layer 180 directly above the sem-
iconductor layer 130 and on the upper surface of the in-
sulating layer 180 which is not directly above the semi-
conductor layer 130. The non-transmissive layer 190 is
electrically coupled to the source/drain electrode 170
through the electrically conductive via 208 perforating
the insulating layer 180. The reason why the non-trans-
missive layer 190 is electrically coupled to the source/

drain electrode 170 is described later.
[0034] The non-transmissive layer 190 prevents exter-
nal UV-rays from infiltrating into the other substrate op-
posite to the UV-rays during the fabrication process
which forms the organic light emitting diode 200 by bond-
ing two substrates 110. The non-transmissive layer 190
prevents external UV-rays from infiltrating into the the
organic light emitting diode 200 after the substrate 110
is divided into pieces.
[0035] The non-transmissive layer 190 is formed of
one material selected from a UV-ray protective agent or
the equivalent. Furthermore, the non-transmissive layer
190 may be formed of at least one material selected from
a metal through which UV-rays cannot be transmitted, a
transparent UV-ray protective agent and an opaque UV-
ray protective agent. Furthermore, if the non-transmis-
sive layer 190 is the metal, then the non-transmissive
layer is formed of at least one material selected from Cr,
Cr2O3, Al, Au, Ag, MgO, silver alloy or an equivalent
thereof. However, the present invention is not restricted
to these materials.
[0036] The non-transmissive layer 190 is formed to
have a thickness of 50nm (500 Angstrom) to 300nm
(3000 Angstrom). If the thickness of the non-transmissive
layer 190 is below 50nm (500 Angstrom), then the elim-
ination rate of UV-rays is low, and the semiconductor
layer 130 or the organic light emitting diode 200 is affect-
ed by the radiation during or after the fabrication process.
If the thickness of the non-transmissive layer 190 is above
300nm (3000 Angstrom), then the elimination rate of UV-
rays is good but the non-transmissive layer 190 is too
thick.
[0037] The organic light emitting diode 200 is formed
only using a certain region of the non-transmissive layer
190. This organic light emitting diode 200 includes an
anode 202, an organic light emitting thin film 204 formed
on the upper surface of the anode 202, and a cathode
206 formed on the upper surface of the organic light emit-
ting thin film 204. The anode 202 is formed of at least
one of ITO (Indium Tin Oxide)/Ag, ITO/Ag/ITO,
ITO/Ag/IZO(Indium Zinc Oxide) or an equivalent thereof.
However, the present invention is not restricted to these
materials. The ITO is a transparent electrically conduc-
tive film which a hole injection barrier to the organic light
emitting thin film 204 is small due to a constant work
function, and said Ag is a film which reflects the light of
the organic light emitting thin film 204 into the upper sur-
face. The organic light emitting thin film 204 is composed
of an EMitting Layer (EML) which is emitted as the exciton
is formed by joining the electrons and holes, an Electron
Transport Layer (ETL) which controls the speed of elec-
trons appropriately, and a Hole Transport Layer (HTL)
which controls the speed of holes appropriately. An Elec-
tron Injection Layer (EIL) is further formed on the electron
transport layer, and a Hole Injection Layer (HIL) is further
formed on the hole transport layer. Furthermore, the cath-
ode 206 is at least one of Al, MgAg alloy, MgCa alloy or
an equivalent thereof. However, the present invention is
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not restricted to these materials. However, if the front-
emitting display is selected in the present invention, then
the Al should be thin, and the resistance is increased,
and thus the electron injection barrier is increased. The
MgAg alloy has a lower electron injection barrier than
that of the Al, and the MgCa alloy has a lower electron
injection barrier than that of the MgAg. Therefore, in case
of the front-emitting display; it is preferable that the MgAg
alloy and the MgCa alloy are used as the cathode 206.
However, the MgAg alloy and the MgCa alloy are sensi-
tive to external environment and form an insulating layer
by oxidation, and thus, perfect sealing is needed.
[0038] The anode 202 of the organic light emitting di-
ode 200, and the non-transmissive layer 190 are of sub-
stantially the same material. That is, the non-transmis-
sive layer 190 is formed on the entire upper surface of
the insulating layer, and the region of the non-transmis-
sive layer 190 in which the organic light emitting diode
200 is formed, is referred to as the anode 202. Therefore,
the non-transmissive layer 190 is formed of at least one
material selected from ITO, ITO/Ag, ITO/Ag/ITO,
ITO/Ag/IZO or an equivalent thereof as is the anode 202.
Furthermore, as described above, the non-transmissive
layer 190 is electrically coupled to the source/drain elec-
trode 170 by the electrically conductive via 208, since
part of the non-transmissive layer 190 is used as the an-
ode 202 of the organic light emitting diode 200.
[0039] The present invention may be applied to both
a bottom-emitting display which emits toward the bottom
of the substrate 110, and a surface-emitting display which
emits toward both surfaces of the substrate 110, although
the present invention has been mainly explained with ref-
erence to the front-emitting display.
[0040] The pixel defining film 210, as an outer periph-
ery of the organic light emitting diode 200, is formed on
the upper surface of the non-transmissive layer 190. This
pixel defining film 210 forms a clear boundary between
a red organic light emitting diode, a green organic light
emitting diode and a blue organic light emitting diode,
and thus clearly defines the emitting boundary region be-
tween the pixels. The pixel defining film 210 is formed of
at least one of polyimide or an equivalent thereof. How-
ever, the material of the pixel defining film 210 is not
limited thereto.
[0041] In the organic light emitting display 100 in ac-
cordance with an embodiment of the present invention,
the anti-friction layer 220 is formed on the lower surface
of the substrate 110. This anti-friction layer 220 prevents
two substrates 110 from contacting each other during the
fabrication process which forms the semiconductor 130
and the organic light emitting diode 200 by bonding two
substrates 110. Furthermore, this anti-friction layer 220
prevents the substrate from bending or breaking during
the transport process, since a specific rigidity is obtained
by thickening the overall thickness when the two sub-
strates are bonded. This anti-friction layer 220 is formed
of one material selected from an organic material, an
inorganic material or an equivalent thereof. However, the

material is not limited thereto. It is preferable that the anti-
friction layer 220 is formed to have a thickness of 10
micro-meters (Pm) to 100 micro-meters (Pm). When the
thickness of the anti-friction layer 220 is below 100Pm,
the two substrates 110 may contact each other, and when
the thickness of the anti-friction layer 220 is above
100Pm, then the overall thickness of the substrate 110
may be too great.
[0042] Fig. 3 is a flowchart of a method of fabricating
an organic light emitting display in accordance with an
embodiment of the present invention. As shown in Fig.
3, a method of fabricating an organic light emitting display
in accordance with an embodiment of the present inven-
tion includes preparing substrates (S1), bonding the sub-
strates (S2), forming a buffer layer (S3), forming a sem-
iconductor layer (S4), forming an insulating layer (S5),
forming an non-transmissive layer (S6), forming an or-
ganic light emitting diode (S7), separating the substrates
(S8), and removing an anti-friction layer (S9).
[0043] Figs. 4a to 4k. are cross-sectional views of a
method of fabricating an organic light emitting display in
accordance with an embodiment of the present invention.
[0044] First, substrates 110 having flat upper and lower
surfaces and having a constant thickness are provided.
[0045] The substrates 110 are formed of one material
selected from glass, plastic, steel or polymers. However,
the material of the substrates 110 in accordance with an
embodiment of the present invention is not limited there-
to. It is preferable that the thickness of the substrates 110
is 0.05mm to 1mm. When the thickness is below 0.05mm,
the substrates are easily damaged by cleaning, etching
and heat treatment process, and are weak with respect
to external forces. When the thickness is above 1 mm, it
is impossible to apply the substrates to various thin dis-
play devices.
[0046] As shown in Fig. 4b, in bonding the substrates
(S2), two substrates 110 are prepared and bonded to
each other.
[0047] To avoid direct friction between two substrates
110 and to maintain a constant rigidity during fabricating
process, an anti-friction layer 220 is provided between
the two substrates 110. This anti-friction layer 220 is
formed by depositing or coating at least one of an organic
material, an inorganic material or an equivalent thereof.
However, the material or the forming method of the anti-
friction layer 220 is not restricted thereto. It is preferable
that this anti-friction layer 220 is made of a material which
is easily taken off, if the friction layer 220 is removed after
completing the organic light emitting display. This mate-
rial may be a photo resist of an organic material, for ex-
ample. However, the material is not limited thereto. Fur-
thermore, a bonding agent (not illustrated in drawings)
is applied to a certain area or entire area of the substrates
110 to prevent the two substrates 110 from separating
during the fabricating process. This bonding agent is at
least one of a typical epoxy bonding agent, an UV-ray
cured bonding agent or an equivalent thereof. However,
the material is not limited thereto. The anti-friction layer
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220 may be formed on the substrates 110 in advance,
and the two anti-friction layers 220 then bonded to each
other. However, the anti-friction layer 220 may be formed
by injecting a liquid anti-friction layer 220 into the gap
between the two substrates 110. That is, a liquid anti-
friction layer 220 is injected into the gap between the two
substrates 110, and flows into the gap with ease by a
capillary action. It is preferable that the anti-friction layer
220 is cured by heat treating at a certain temperature
after the liquid anti-friction layer 220 is formed.
[0048] As shown in Fig. 4c, in step (S3) of forming the
buffer layer 120, the buffer layer 120 having a constant
thickness is formed on the surface of the substrates 110
which is opposite to the surface in which the anti-friction
layer 220 is formed. This buffer layer 120 is formed of at
least one of a silicon oxide film, a silicon nitride film or an
equivalent thereof. However, the material of the buffer
layer 120 is not limited thereto. The buffer layer 120 pre-
vents H2O, H2, H2, or and so on from infiltrating into the
semiconductor layer 130 or the organic light emitting di-
ode 190 through the substrate 110. The buffer layer 120
assists the semiconductor layer 130 and so on to be
formed on the surface of the buffer layer 120.
[0049] Furthermore, the buffer layer 120 may be
formed on one substrate 110 and then formed on the
other substrate 110 in sequence, or the buffer layer may
be formed on both substrates 110 simultaneously.
[0050] As shown in Fig. 4d, in step (S4) of forming the
semiconductor layer 130, the semiconductor layer 130
is formed on the surface of the buffer layer 120, and the
gate insulating layer 140 is formed thereon.
[0051] Forming the semiconductor layer 130 includes
forming source/drain regions 132 on opposite sides
thereof, and then forming a channel region 134 between
the source/drain regions 132. For example, the semicon-
ductor layer 130 is a TFT selected from at least one an
amorphous Si TFT, poly Si TFT, organic TFT, micro Si
TFT (with a grain size from the amorphous Si to the poly
Si) or an equivalent thereof. However, the present inven-
tion is not limited to these TFTs.
[0052] Also, when the TFT is a poly Si TFT, the poly
Si TFT is formed from at least one method selected from
a crystallization method using a laser at low temperature,
a crystallization method using a metal, a crystallization
method using high pressure, or an equivalent thereof.
However, the present invention is not limited to these
methods.
[0053] The amorphous silicon is formed by at least one
method selected from Plasma Enhanced Chemical Va-
por Deposition (PECVD), Low Pressure Chemical Vapor
Deposition (LPCVD), sputtering, or an equivalent there-
of. However, the method of forming the amorphous sili-
con is not limited thereto. Furthermore, after the amor-
phous silicon is crystallized, a desired number of semi-
conductor layers 130 are formed in the desired position
by means of photo resist, coating, exposure, develop-
ment, etching, photo resist peeling and so on.
[0054] A method of crystallizing the amorphous silicon

into poly silicon includes Excimer Laser Annealing (ELA),
Sequential Lateral Solidification (SLS), Thin Beam Direc-
tion Crystallization (TDX) or an equivalent thereof. How-
ever, the method is not limited thereto. Also, a crystalli-
zation method using a metal includes Solid Phases Crys-
tallization (SPC), Metal Induced Crystallization (MIC),
Metal Induced Lateral Crystallization (MILC), Super
Grained Silicon (SGS) or an equivalent thereof. However,
the method is not limited thereto.
[0055] The thin film resistor may be one of PMOS,
NMOS or an equivalent thereof. However, the electrically
conductive type thereof is not limited thereto.
[0056] The gate insulating layer 140 having a constant
thickness may be formed on the surface of the semicon-
ductor layer 130 by at least one method selected from
PECVD, LPCVD, sputtering or an equivalent thereof.
However, the method is not limited thereto. The gate in-
sulating layer 140 may also be formed on the buffer layer
120 which is an outer periphery of the semiconductor
layer 130. The gate insulating layer 140 is formed of at
least one of a silicon oxide film, a silicon nitride film, an
inorganic film or an equivalent thereof. However, the ma-
terial is not limited thereto.
[0057] As shown in Fig. 4e, the gate electrode 150 is
formed on the upper surface of the gate insulating layer
140 by a method selected from PECVD, LPCVD, sput-
tering or an equivalent thereof. A desired number of gate
electrodes 150 is formed in the desired position by a pho-
to resist, coating, exposure, development, etching, photo
resist peeling and so on. The gate electrode 150 is formed
on the gate insulating layer 140 corresponding to the
channel region 134 of the semiconductor layer 130. The
gate electrode 150 forms a channel of holes or electrons
in the channel region 134 by applying an electric field on
the channel region 134 of the lower part of the gate in-
sulating layer 140. The gate electrode 150 is formed of
a typical metal (Mo, MoW, Ti, Cu, Al, A1Nd, Cr, Mo alloy,
Cu alloy, Al alloy, and etc.), a doped poly silicon or an
equivalent thereof. However, the material is not limited
thereto.
[0058] The inter-layer dielectric layer 160 is formed on
the upper surface of the gate electrode 150 and gate
insulating layer 140. The inter-layer dielectric layer 160
is formed of at least one of a silicon oxide film, a silicon
nitride film, a polymer, a plastic, a glass or an equivalent
thereof, However, the material of the inter-layer dielectric
layer 160 is not limited thereto. The region of the inter-
layer dielectric layer 160 which corresponds to the
source/drain region 132 is exposed to the outside by the
etching process. The exposed region is referred to as a
contact hole, and a contact is subsequently formed on
the contact hole.
[0059] As shown in Fig. 4f, the source/drain electrode
170 is formed on the inter-layer dielectric layer by one
method selected from PECVD, LPCVD, sputtering or an
equivalent thereof. After the above described deposition
process, a desired number of source/drain electrodes
170 is formed in the desired positions by a photo resist,
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coating, exposure, development, etching, photo resist
peeling and so on. An electrically conductive contact 176
is formed between the source/drain electrode 170 and
the source/drain regions 132 of the semiconductor layer
130. The electrically conductive contact 176 is formed
by filling the preformed contact hole.
[0060] The semiconductor layer 130 and the source/
drain electrode 170 are electrically coupled by the elec-
trically conductive contact 176. The electrically conduc-
tive contact 176 is formed of the same material as the
gate electrode 150 and the source/drain electrode 170.
However, the material of the electrically conductive con-
tact 176 is not limited thereto.
[0061] The source/drain electrode 170 is formed of the
same metal material as the gate electrode 150. However,
the material is not limited thereto. The above-described
semiconductor layer 130 (that is, the TFT) is defined as
a coplanar structure. The semiconductor layer 130 is not
limited to the coplanar structure, and may be other struc-
tures known hereto, for example, at least one of an in-
verted coplanar structure, a staggered structure, an in-
verted staggered structure or an equivalent thereof. How-
ever, the semiconductor layer 130 is not limited thereto.
[0062] The semiconductor layer 130, the gate insulat-
ing layer 140, the gate electrode 150, the inter-layer di-
electric layer 160 and the source/drain electrode 170 are
formed on the substrate 110 of one side and then formed
on the substrate 110 of the other side. That is, the sem-
iconductor layer 130, the gate insulating layer 140, the
gate electrode 150, the inter-layer dielectric layer 160
and the source/drain electrode 170 are completed on the
one substrate 110, and the semiconductor layer 130, the
gate insulating layer 140, the gate electrode 150, the in-
ter-layer dielectric layer 160 and the source/drain elec-
trode 170 are completed on the other substrate 110. Fur-
thermore, the constituent diodes 130, 140, 150, 160, and
170 are formed in sequence by flipping one and the other
substrates. Furthermore, the constituent diodes 130,
140, 150, 160, and 170 may be completed by forming
them on both substrates, if the processing devices are
sufficient.
[0063] As shown in Fig. 4g, in step (S5), the insulating
layer 180 having a constant thickness is formed on the
semiconductor layer 130 (i.e. the upper surface of the
source/drain electrode 170 and the inter-layer dielectric
layer 160).
[0064] This insulating layer 180 is composed of a pro-
tective film 182 and an overcoat film 184. The protective
film 182 covers the source/drain electrode 170 and the
inter-layer dielectric layer 160, and protects the source/
drain electrode 170, the gate electrode 150 and so on.
The via hole 208a is formed in advance by etching the
protective film 182 and the overcoat film 184 in the area
which corresponds to the source/drain electrode 170.
The protective film 182 is formed of one material selected
from a typical inorganic film or an equivalent thereof.
However, the material of the protective film 182 is not
limited thereto. Furthermore, the overcoat film 184 covers

the protective film 182. This overcoat film 184 makes the
entire surface of the diode flat, and is formed of at least
one material selected from a Benzo Cyclo Butene (BCB),
an Acrylic or an equivalent thereof. However. the material
is not limited thereto.
[0065] The insulating layer 180 is formed on one side
of the substrate 110, and then formed on the other side
of the substrate 110. That is, the insulating layer 180 is
completed on the one substrate 110, and the insulating
layer 180 is completed on the other substrate 110. Fur-
thermore, the insulating layer 180 may be formed in se-
quence by flipping one and the other substrates. Further-
more, the insulating layer 180 may be formed them on
both substrates, if the processing devices are sufficient.
[0066] As shown in Fig. 4h, in step (S6), the non-trans-
missive layer 190 having a constant thickness is formed
on the entire upper surface of the insulating layer 180.
That is, the non-transmissive layer 190 is formed on the
upper surface directly over the semiconductor layer 130
and on the upper surface not directly over the semicon-
ductor layer 130. The non-transmissive layer 190 is elec-
trically coupled to the source/drain electrode 170 through
the electrically conductive via 208.
[0067] The non-transmissive layer 190 prevents UV-
rays from infiltrating into other substrate opposite to the
UV-rays during the fabricating process that forms the or-
ganic light emitting diode 200 by bonding two substrates
110. The non-transmissive layer 190 prevents external
UV-rays from infiltrating into the the organic light emitting
diode 200 after the substrate 110 is divided into pieces.
[0068] The non-transmissive layer 190 is formed of a
UV-ray protective agent or an equivalent. Furthermore,
the non-transmissive layer 190 may be formed of at least
one of a metal through which UV-ray cannot be transmit-
ted, a transparent UV-ray protective agent or an opaque
UV-ray protective agent. Furthermore, if the non-trans-
missive layer 190 is a metal, then the non-transmissive
layer 190 is formed of at least one material selected from
Cr, Cr2O3, Al, Au, Ag, MgO, a silver alloy or an equivalent
thereof. However, the material is not limited thereto.
[0069] The non-transmissive layer 190 is formed to
have a thickness of 50nm (500Å) to 300nm (3000 Å). If
the thickness of the non-transmissive layer 190 is below
50nm (500Å), then the elimination rate of UV-rays is low,
and thus the semiconductor layer 130 or the organic light
emitting diode 200 is affected by UV-rays during or after
the fabrication process. If the thickness of the non-trans-
missive layer 190 is above 300nm (3000Å), then the elim-
ination rate of UV-rays is good. However, the the non-
transmissive layer 190 is too thick.
[0070] Furthermore, the non-transmissive layer 190 is
formed by at least one method selected from Plasma
Enhanced Chemical Vapor Deposition (PECVD), Low
Pressure Chemical Vapor Deposition (LPCVD), sputter-
ing or an equivalent thereof. However, the method of
forming the non-transmissive layer 190 is not restricted
thereto.
[0071] The non-transmissive layer 190 may be formed
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on one substrate 110, and then formed on the other sub-
strate 110 in sequence, or may be formed on both sub-
strates 110 simultaneously.
[0072] As shown in Fig. 4i, in step (S7), the organic
light emitting diode 200 is formed on a certain area of the
non-transmissive layer 190 as a thin film.
[0073] More specifically, a part of the non-transmissive
layer 190 used as the anode 202, the organic light emit-
ting thin film 204 and the cathode 206 are formed in se-
quence.
[0074] The anode 202 is formed of at least one material
selected from ITO, ITO/Ag, ITO/Ag/ITO, ITO/Ag/IZO or
an equivalent thereof. However, the material or the meth-
od of forming the anode 202 is not limited thereto. For
example, the anode 202 is formed by one method of RF
sputtering, DC sputtering, ion-beam sputtering or vacu-
um evaporation. After that, a desired area of the anode
is formed in the desired position by a photo resist, coating,
exposure, development, etching, photo resist peeling
and so on. The anode 202 is electrically coupled to the
source/drain electrode 170 through the electrically con-
ductive via 208 perforating the insulating layer 180.
[0075] A region of the non-transmissive layer 190 is
used as the anode of the organic light emitting diode 200.
Therefore, the material of the non-transmissive layer 190
is substantially the same as that of the anode 202. That
is, the non-transmissive layer 190 is formed of at least
one of ITO/Ag, ITO/Ag/ITO, ITO/Ag/IZO or an equivalent
thereof. Furthermore, the anode 202 is electrically cou-
pled to the source/drain electrode 170 through the elec-
trically conductive via 208 as described above, since the
region of the non-transmissive layer 190 is used as the
anode of the organic light emitting diode 200.
[0076] Furthermore, the ITO serves as a small trans-
parent electrically conductive film having a low hole in-
jection barrier against the organic light emitting thin film
204 due to a constant work function, said Ag reflects the
light from the organic light emitting thin film 204 in the
front-emitting display.
[0077] The organic light emitting thin film 204 is com-
posed of at least one of a Hole Injecting Layer (HIL) that
improves the injection efficiency of the hole, a Hole Trans-
port Layer (HTL) that controls the moving speed of the
hole appropriately, an EMitting Layer (EML) that emits
light by forming an exciton, an Electron Transport Layer
(ETL) that controls the moving speed of the electrons, or
an Electron Injection Layer (EIL) that improves the injec-
tion efficiency of the electrons in sequence. However,
the present invention is not limited thereto. For example,
the organic light emitting thin film 204 may be formed by
a wet coating method such as a spin coating that applies
the thin film as a liquid, a deep coating, a spray method,
a screen printing method, an ink-jet printing method and
so on, or by a dry coating method such as sputtering,
vacuum evaporation and so on.
[0078] The cathode 206 is formed on the Electron In-
jection Layer (EIL) of the organic light emitting thin film.
The cathode 206 is formed by depositing at least one of

Al, MgAg alloy, MgCa alloy or an equivalent. However,
the material or the forming method is not limited thereto.
For example, the cathode 206 may be formed by one of
RF sputtering, DC sputtering, ion-beam sputtering or a
vacuum evaporation method. After that, a desired area
of the cathode 206 is formed in the desired position by a
photo resist, coating, exposure, development, etching,
photo resist peeling and so on.
[0079] Furthermore, if the front-emitting display is cho-
sen and if Al is used as the cathode 206, then it must be
very thin to increase its light emitting rate, and thus, the
electron injection barrier may be increased as the resist-
ance is increased. Therefore, at least one of an MgAg
alloy, an MgCa alloy or an equivalent thereof may be
used as the cathode 206. The cathode 206 may also be
formed of one of ITO or IZO.
[0080] The MgAg alloy and the MgCa alloy are sensi-
tive to external environment and form the insulating layer
by oxidation, and thus, a perfect seal is required.
[0081] Furthermore, the pixel defining film 210 is
formed on the non-transmissive layer 190 to clearly de-
fine the boundary between the organic light emitting di-
odes 200 after the cathode 206 is completed. This pixel
defining film 210 is formed of at least one of a polyimide
or an equivalent thereof. The organic light emitting diode
200 is exposed to the outside by a photo resist, coating,
exposure, development, etching, photo resist peeling
and so on after this coating or deposition is completed.
[0082] Furthermore, the present invention may be ap-
plied to both a bottom-emitting display which emits light
toward the bottom of the substrate 110, and to a surface-
emitting display which emits light toward both surfaces
of the substrate 110. However, the present invention has
been explained with reference to the front-emitting dis-
play.
[0083] The organic light emitting diode 200 is formed
on one side of the substrate 110 and then formed on the
other side of the substrate 110. That is, the organic light
emitting diode 200 is first completed on one substrate
110, and the organic light emitting diode 200 is then com-
pleted on the other substrate 110. Furthermore, the or-
ganic light emitting diode 200 may be formed in sequence
by flipping one and the other substrates100. Further-
more, the organic light emitting diode 200 may be com-
pleted by being formed on both substrates 110, if the
processing devices are sufficient.
[0084] As shown in Fig. 4j, in step (S8), the respective
substrates 110 are bonded and processed and then sep-
arated. That is, the bonding agent which bonds the two
substrates 110 together is removed by a sawing tool, etc,
to separate the respective substrates 110. If the anti-
friction layer 220 is formed on the substrates 110, then
the respective substrates 110 are separated with ease.
However, if the bonding agent is applied to the respective
substrates 110 and the anti-friction layer 220 in a liquid
phase is injected into the gap between the substrates
110, then the respective substrates 110 are separated
by a chemical solution which dissolves the anti-friction
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layer 220.
[0085] The anti-friction layer 220 may remain on one
side of the substrate 110 after the substrates 110 are
separated. Furthermore, while not illustrated in the draw-
ings, a bonding process, which bonds an encapsulation
substrate using an encapsulation material, may be fur-
ther included. A transparent absorbent may be formed
on the encapsulation substrate to absorb the moisture.
[0086] The present invention is completed with the
separation of the substrates 110. That is, after the sep-
aration step, the display is marketed as the product, after
a cell test, Flexible Printed Circuit (FPC) bonding, module
test and reliability test have been completed. The cell
test may be achieved by forming a region for the cell test
on the substrate 110 before the sawing step.
[0087] If the separation step (S8) is chosen as the last
process, the anti-friction layer 230 may remain on one
side of the substrate 110 of the light emitting display de-
vice 100. This anti-friction layer 230 may prevent the UV-
rays from infiltrating as well as protecting the surface of
the substrate 110 from the external environment.
[0088] As described above, in the present invention,
for example, the thickness of the substrate 110 is 0.5mm,
and is regarded as a bonded substrate having a thickness
of 1mm or more, since the fabrication process is accom-
plished by bonding two substrates together. Therefore,
the bending or breaking phenomenon is prevented as
the rigidity is increased, and the semiconductor layer
forming process and the organic light emitting diode form-
ing process are easily achieved. Once the product is com-
pleted, the substrates are separated into respective sub-
strates, and thus it is possible to get a thin substrate hav-
ing a thickness of 0.5mm.
[0089] In the anti-friction layer removing step (S9) as
shown in Fig. 4k, the anti-friction layer 220 formed on the
substrate 110 is removed. That is, the anti-friction layer
220 is removed from the substrate 110 by using a specific
chemical solution or by using a grinding machine. There-
fore, if the anti-friction layer 220 is removed, no anti-fric-
tion layer 220 remains on the surface of the substrate
110 of the organic light emitting display, and the device
is thin. Of course, the anti-friction layer 220 may remain
for blocking UV-rays or for protecting against external
impact. However, the non-transmissive layer 190 is al-
ready formed in the substrate 110, and thus the remaining
of the anti-friction layer 220 is required.
[0090] Therefore, the organic light emitting display in
accordance with an embodiment of the present invention
is applied to electronic appliances, such as cellular tele-
phones, Personal Digital Assistants (PDAs), notebook
computers, computer monitors and television sets, so
that they may be easily fabricated to be thin and compact
by including a substrate with a thickness of 0.05mm to
1mm.
[0091] Also, the organic light emitting display in ac-
cordance with an embodiment of the present invention
prevents UV-rays from influencing the organic light emit-
ting diodes through the substrate during use by forming

the non-transmissive layer in the lower part of the organic
light emitting diodes.
[0092] Therefore, the method of fabricating the organic
light emitting display in accordance with an embodiment
of the present invention shortens the overall processing
time by 50% as the semiconductor processing and the
organic thin film processing (including cleaning, etching,
exposure, development and heat treatment) are execut-
ed simultaneously by bonding two substrates having a
thickness of 0.05mm to 1mm together.
[0093] Also, the method of fabrication in accordance
with an embodiment of the present invention prevents
UV-rays from infiltrating to the other substrate during ex-
posure processing by forming the non-transmissive layer
in the lower part of the organic light emitting diode.
[0094] Also, the method of fabrication in accordance
with an embodiment of the present invention prevents
the substrate from bending or breaking during fabrication
processes as rigidity is increased by forming the anti-
friction layer having a specific thickness between the sub-
strates to be bonded.
[0095] Also, the method of fabrication in accordance
with an embodiment of the present invention prevents
the substrates from contacting each other, and thus, from
being damaged by forming the anti-friction layer between
the substrates.
[0096] While the present invention is described herein
with reference to illustrative embodiments for particular
applications, it should be understood that the present in-
vention is not limited thereto, those having ordinary skill
in the art will recognize additional modifications, applica-
tions, and embodiments within the scope of the append-
ed claims.

Claims

1. An organic light emitting display comprising:

a substrate;
a semiconductor layer arranged over the sub-
strate, an insulating layer arranged over the
semiconductor layer and an organic light emit-
ting diode comprising an organic thin film ar-
ranged over the insulating layer;
the display further comprising a non-transmis-
sive layer arranged over the insulating layer, the
non-transmissive layer being arranged between
the insulating layer and the organic thin films,
the non-transmissive layer being adopted to
block UV rays.

2. An organic light emitting display according to Claim
1, further comprising:

a buffer layer arranged over the substrate;
a gate insulating layer arranged over the semi-
conductor layer;
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a gate electrode arranged over the gate insulat-
ing layer;
an inter-layer dielectric layer arranged over the
gate electrode; and
a source/drain electrode arranged over the inter-
layer dielectric layer,

wherein the insulating layer is arranged over the
source/drain electrode.

3. An organic light emitting display according to either
of claims 1 or 2, wherein the non-transmissive layer
has a part outside the organic light emitting diode.

4. An organic light emitting display according to any
preceding claim, wherein the non-transmissive layer
has a part outside the organic light emitting diode on
an upper surface of the insulating layer directly over-
lying to the semiconductor layer.

5. An organic light emitting display according to any
preceding claim, wherein the non-transmissive layer
has a part outside the organic light emitting diode on
an upper surface of the insulating layer not directly
overlying to the semiconductor layer.

6. An organic light emitting display according to any
preceding claim, wherein the non-transmissive layer
is connected to an anode of the organic light emitting
diode.

7. An organic light emitting display according to any
preceding claim, further comprising a pixel defining
film arranged over the non-transmissive layer.

8. An organic light emitting display according toany pre-
ceding claim, wherein the non-transmissive layer is
a UV-ray protective agent.

9. An organic light emitting display according to any
preceding claim, wherein the non-transmissive layer
comprises at least one of a metal through which UV-
rays cannot be transmitted, a transparent UV-ray
protective agent or an opaque UV-ray protective
agent.

10. An organic light emitting display according to any
preceding claim, wherein the non-transmissive layer
comprises at least one of Cr, Cr2O3, Al, Au, Ag, MgO
or a silver alloy.

11. An organic light emitting display according to any
preceding claim,
wherein the non-transmissive layer has a thickness
in a range of50nm to 300nm.

12. An organic light emitting display according to any
preceding claim, wherein the non-transmissive layer

comprises the same material as an anode of the or-
ganic light emitting diode.

13. An organic light emitting display according to any
preceding claim, wherein an anode of the organic
light emitting display is provided by the non-trans-
missive layer.

14. An organic light emitting display according to any
preceding claim, wherein the non-transmissive layer
comprises at least one of Indium Tin Oxide (ITO)/Ag,
ITO/Ag/ITO or ITO/Ag/Indium Zinc Oxide (IZO).

15. An organic light emitting display according to any
preceding claim,
wherein the substrate has a thickness in a range of
0.05 millimeters (mm) to 1 millimeter (mm).

16. An organic light emitting display according to any
preceding claim, wherein the substrate comprises
one of a glass, plastic, steel or a polymer.

17. An organic light emitting display according to any
preceding claim, further comprising an anti-friction
layer arranged on a lower surface of the substrate.

18. An organic light emitting display according to any
preceding claim, further comprising an anti-friction
layer arranged on a lower surface of the substrate,
the anti-friction layer having a thickness in a range
of 10 micro-meters (Pm) to 100 micro-meters (Pm).

19. An organic light emitting display according to any
preceding claim, further comprising an anti-friction
layer arranged on a lower surface of the substrate,
the anti-friction layer including one of an organic or
an inorganic material.

20. An organic light emitting display according to any
preceding claim, further comprising an electrically
conductive via to electrically couple the non-trans-
missive layer to the source/drain electrode.

21. A method of fabricating an organic light emitting dis-
play, the method comprising:

bonding two substrates together;
forming a semiconductor layer over the opposite
surfaces to bonding surfaces of each of the sub-
strates;
forming an insulation layer over each of the sem-
iconductor layers;
forming an non-transmissive layer over each of
the insulation layers;
forming an organic light emitting diode over each
of the insulation layers; and
separating the two bonded substrates, wherein
the organic light emitting diode comprises an or-
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ganic thin film and the non-transmissive layer is
arranged between the insulating layer and the
organic thin film.

22. A method according to claim 21, further comprising
forming a buffer layer over the opposite surfaces to
the bonding surfaces of the substrates, wherein the
semiconductor layers are formed over the buffer lay-
ers.

23. A method according to either of claims 21 or 22,
wherein forming the non-transmissive layer compris-
es forming the non-transmissive layer over the entire
area of the respective insulating layer.

24. A method according to any of claims 21 to 23, where-
in forming the organic light emitting diode comprises
forming a partial area of the non-transmissive layer
into an anode for the organic light emitting diode.

25. A method according to any of claims 21 to 24, where-
in forming the non-transmissive layer comprises
forming the non-transmissive layer of a UV-ray pro-
tective agent.

26. A method according to any of claims 21 to 25, where-
in forming the non-transmissive layer comprises
forming the non-transmissive layer of at least one
material selected from a metal, a transparent UV-ray
protective agent or an opaque UV-ray protective
agent.

27. A method according to any of claims 21 to 26, where-
in forming the non-transmissive layer comprises
forming the non-transmissive layer of at least one
material selected from Cr, Cr2O3, Al, Au, Ag, MgO
or a silver alloy.

28. A method according to any of claims 21 to 27, where-
in forming the non-transmissive layer comprises
forming the non-transmissive layer of at least one
material selected from Indium Tin Oxide (ITO)/Ag,
ITO/Ag/ITO and ITO/Ag/Indium Zinc Oxide (IZO).

29. A method according to any of claims 21 to 28, where-
in the substrates are formed to have a thickness in
a range of 0.05 millimeters (mm) to 1 millimeter (mm).

30. A method according to any of claims 21 to 29, where-
in bonding the substrates comprises forming an anti-
friction layer between the substrates.

31. A method according to claim 30, further comprising
removing the anti-friction layer after separating the
substrates.
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