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Description

[0001] The present invention relates to an organic light
emitting display and a fabrication method thereof and,
more particularly, the present invention relates to a thin
organic light emitting display having a reduced fabrication
process time and can prevent a substrate from being
bent and damaged during the fabrication process.
[0002] Generally, an organic light emitting display self-
emits light by causing an electric current to flow through
a fluorescent or phosphorescent organic compound and
allowing an electron and a hole to be coupled to each
other. Moreover, an organic light emitting display can dis-
play an image by driving organic light emitting diodes,
for example, n by m organic light emitting diodes, by a
voltage or a current.
[0003] As illustrated in FIG. 1, organic light emitting
diodes have a basic structure including an anode (ITO),
an organic thin layer and a cathode electrode (metal).
The organic thin layer is composed of an EMitting Layer
(EML) which emits light when the electrons and the holes
meet and thereby form an exciton, an Electron Transport
Layer (ETL) for controlling the moving speed of the elec-
trons, and a Hole Transport Layer (HTL) for controlling
the moving speed of the holes. An Electron Injecting Lay-
er (EIL) is further formed in the ETL for improving the
effectiveness of the injection of electrons, and, a Hole
Injecting Layer (HIL) is further formed in the Hole Trans-
port Layer for improving the effectiveness of the injection
of holes.
[0004] The organic light emitting display is by no
means inferior to other devices because it typically offers
a wide range of vision, a super high-speed response, and
spontaneous light emission, and it is possible to fabricate
a thin light-weight device since the power consumption
is low and a backlight is not required. Since it is fabricated
at a low temperature and the fabrication processes are
simple, the device can be fabricated at a low cost. As
organic thin layer material technology and the relevant
process technology are being developed rapidly, they
are considered to be the technology which can replace
the conventional flat display device.
[0005] Meanwhile, since electronic devices, such as
cellular telephones, Personal Digital Assistants (PDAs),
notebook computers, computer monitors, televisions and
so forth, have become slimmer, it is desirable for the or-
ganic light emitting display to have a thickness below
about 1mm. However, in the present organic light emit-
ting displays, since a protective layer technology that can
substitute for an encapsulation technology has not been
sufficiently developed, it is difficult to fabricate an organic
light emitting display having a thickness below 1mm.
[0006] In order to fabricate the organic light emitting
display having a thickness below 1 mm, Japanese Laid-
Open Patent Publications Nos. 2005-340182,
2005-222930 and 2005-222789 relate to a method of fab-
ricating a thin organic light emitting display in which ele-
ment layers (a semiconductor layer and an organic light

emitting diode, etc.) are respectively formed on two glass
substrates, and the glass substrates are then bonded to
each other so that the respective element layers face
each other and then the surfaces on which the element
layers are not formed are removed by an etching or grind-
ing process.
[0007] However, the above-noted fabrication method
has a problem in that the fabrication process time greatly
increases because after the semiconductor layer or the
organic light emitting diode is formed on the respective
glass substrates, the glass substrates are bonded to
each other and are etched or ground. Moreover, such a
conventional fabrication method has a problem in that
the yield of production is low and the fabrication cost is
high because the partly finished glass substrates are
bonded to each other and the glass substrate, the sem-
iconductor layer and the organic light emitting diode is
damaged during bonding process.
[0008] A fabricating method is conceivable in which
after providing a glass substrate having a thickness be-
low 1mm, an element layer is formed on the surface of
the glass substrate. However, such a fabricating method
has a problem in that the glass substrate bends or con-
tacts a moving device and is damaged during the moving
process because the glass substrate is very thin.
EP 1 584 971, over which Claim 1 is characterised, dis-
closes a flat display device comprising a display region
including several stacked layers and a reinforcing mem-
ber.
US 2005/285522 discloses a display device with a dis-
play region covered by a sealing substrate which is con-
nected to the substrate of the display device using a seal-
ing material.
US 2003/020124 discloses a substrate that may be used
in OLED devices and that devices support rims on front
and back surfaces of the substrate.
US 5,811,866 discloses a display arrangement for an
LCD display with a non-reflective film provided on the
back of a transparent substrate below a transistor.
KR 2006/0089638 discloses a method of manufacturing
an organic electronic device by bonding two thin sub-
strates together and preparing their exposed surfaces
for further processing steps.
[0009] The present invention is conceived to solve the
above-mentioned problems, and the object of the present
invention is to provide a thin organic light emitting display.
[0010] Another object of the present invention is to pre-
vent the bending and damage of the substrate during the
fabrication process.
[0011] Another object of the present invention is to
shorten the fabrication process time of an organic light
emitting display.
[0012] Another object of the present invention is to pre-
vent UV-radiation from reaching on the substrate when
it is not desired during the fabrication process.
[0013] According to a first aspect of the invention there
is provided, an organic light emitting display as set out
in claim 1. Preferred features are set out in claims 2 to 20.
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[0014] According to a second aspect of the invention
there is provided a method for fabricating an organic light
emitting display as set out in claim 21. Preferred features
are set out in claims 23 to 43.
[0015] Since an organic light emitting display accord-
ing to the present invention is formed on the substrate
having a thickness of 0.05~1mm, it is easily applied to
various kinds of display electronic products as a mobile
phone, PDA, a notebook, a computer monitor, and a tel-
evision and so on which are recently getting slimmer.
[0016] Since the organic light emitting display accord-
ing to the present invention has the non-transmissive lay-
er formed on the substrate, UV-rays do not affect a sem-
iconductor layer or an organic light emitting display ele-
ment while the products are being used.
[0017] Since the support or an bonding agent remains
one side of the substrate in an organic light emitting dis-
play according to an embodiment of the present inven-
tion, the
rigidity of a product is enhanced and thus the device can
not easily damaged by the external force.
[0018] In a method of fabricating an organic light emit-
ting display according to an embodiment of the present
invention, since the semiconductor process and the or-
ganic thin layer process (washing, etching, exposure,
and a heat process are included in every fabricating proc-
ess) is performed simultaneously after bonding two thin-
type substrates having a thickness of 0.05-1 mm, the
entire process time is shortened by 50%, and the sub-
strate is protected from bending or damages during a
transfer process of the substrate by enhancing the rigid-
ity.
[0019] In a method of fabricating an organic light emit-
ting display according an embodiment of the present in-
vention, since a support is formed on one side of a sub-
strate in advance, bending and damages for a substrate
is prevented during a fabricating process or after a fab-
ricating process. Therefore, an excellent semiconductor
layer and an organic thin layer are formed during a fab-
ricating process without any inferior quality.
[0020] In a method of fabricating an organic light emit-
ting display according to an embodiment of the present
invention, since a non-transmissive layer is formed on
the under surface of the substrate, the UV-rays generat-
ed due to the exposure process does not affect another
opposing substrate during a fabricating process.
[0021] In a method of fabricating an organic light emit-
ting display according to an embodiment of the present
invention, since an anti-friction layer is formed on a sub-
strate, when bonding two substrates, damage to the sub-
strate is prevented by preventing contact with a metal
formed on the substrate or the surface of the substrate.
[0022] A more complete appreciation of the present
invention and many of the attendant advantages thereof,
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:
[0023] FIG. 1 is a schematic diagram of an organic
light emitting display element;
[0024] FIG. 2a shows a cross-section of an organic
light emitting display not in accordance with the present
invention;
FIG. 2b shows a cross-section of an organic light emitting
display according to an embodiment of the present in-
vention;
[0025] FIG. 3a shows a cross-section of an organic
light emitting display not in accordance with the present
invention before an encapsulation substrate is formed;
FIG. 3b shows a cross-section of an organic light emitting
display according to an embodiment of the present in-
vention before an encapsulation substrate is formed;
[0026] FIG. 4 is a flowchart of a method of fabricating
an organic light emitting display according to an embod-
iment of the present invention;
[0027] FIG. 5a - FIG. 5i are views of a procedure of a
method of fabricating an organic light emitting display
according to an embodiment of the present invention; and
[0028] FIG. 6a - FIG. 6d are plan diagrams of the shape
of various kinds of supports formed on a substrate of an
organic light emitting display according to an embodi-
ment of the present invention.
[0029] Hereinafter, embodiments of the present inven-
tion are explained in detail below with reference to the
attached drawings so that and understanding of the
present invention can be derived by a person having or-
dinary skill in the field to which the present invention be-
longs.
[0030] FIG. 2a illustrates an organic light emitting dis-
play 110 not in accordance with the present invention.
As illustrated in FIG. 2a, the organic light emitting display
101 includes a substrate 110, a semiconductor layer 130
formed on the substrate 110, a driving circuit 139 formed
on one side of the semiconductor layer 130, an organic
light emitting diode 190 formed on the semiconductor
layer 130, an encapsulant 240 formed on an upper pe-
riphery of the substrate 110 which is the outer perimeter
of the organic light emitting diode 190, the semiconductor
layer 130 and the driving circuit 139, and an encapsula-
tion substrate 250 attached to the encapsulant 240.
[0031] A support 112 having a constant thickness is
further formed on the substrate 110 for preventing bend-
ing of the substrate 110 during or after a fabrication proc-
ess. Since bending of the substrate 110 is prevented dur-
ing the fabrication process, the driving circuit 139, the
semiconductor layer 130, and the organic light emitting
diode 190 are formed precisely without inferior quality.
The support 112 remains on the substrate 110 even after
completion of the fabrication process, thus improving the
rigidity of the product. This support 112 is formed on the
outer perimeter of the driving circuit 139, the semicon-
ductor layer 130, and the encapsulant 240, and the sup-
port is formed in the vicinity of at least one side of the
substrate 110. If the plan shape of the substrate 110 is
a quadrangle, the support 112 is provided in the vicinity
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of one side, two sides, three sides or four sides of the
substrate 110. The thickness of the support 112 is less
than that of the encapsulant 240, or the entire thickness
of the encapsulant and the encapsulation substrate to
provide a thin organic light emitting display. The support
112 is an insulating material, a conductive material, or
the equivalents thereof. However, the material is not lim-
ited thereto. For example, the support 112 can be formed
of a reinforced plastic or stainless steel. The support 112
is attached to the substrate 110 by a bonding agent which
is not illustrated. The support 112 is formed of the same
material as that of the substrate 110 and the support 112
is formed simultaneously with the fabrication of the sub-
strate 110.
[0032] The driving circuit 139 is formed on the surface
of the substrate 110 between the semiconductor layer
130 and the encapsulant 240. This driving circuit 139, for
example is a scan driver, a data driver, an emission driv-
er, or a power control driver. However, the kind of driver
is not limited thereto. The driving circuit 139 is formed
simultaneously with the fabrication of the semiconductor
layer 130.
[0033] The encapsulant 240 is an epoxy adhesive, a
UV-ray setting adhesive, a frit or the equivalents thereof.
However, the material is not limited thereto. If a frit is
used as the encapsulant 240, since it is necessary to
heat the frit to a predetermined temperature, an encap-
sulation process is executed using a laser beam. That
is, if the laser beam is illuminated on the frit from one
side after positioning the frit between the substrate 110
and the encapsulant 240, the frit starts to melt, and then
the substrate 110 becomes strongly attached to the en-
capsulation substrate 250.
[0034] The encapsulation substrate 250 is formed of
a transparent glass, a transparent plastic, a transparent
polymer or the equivalents thereof. However, the material
is not limited thereto.
[0035] In the substrate 110, a bonding agent 260 hav-
ing a constant thickness is formed on the side opposite
to the side on which the support 112 is formed. The draw-
ing shows that the bonding agent 260 is formed facing
the support 112 centering on the substrate 110. However,
the present invention is not limited to this position. That
is, the support 112 and the bonding agent 260 can also
be respectively formed on positions in which they do not
face each other. The bonding agent 260 is formed during
the fabrication process of an organic light emitting display
according to an embodiment of the present invention, but
it also performs a function for reinforcing the rigidity of
the substrate after completion of the product. The bond-
ing agent 260 can be formed in the vicinity of at least one
side of the under surface of the substrate 110. The bond-
ing agent 260 is formed in the vicinity of all sides of the
under surface of the substrate 110. The bonding agent
260 can also be formed on the under surface of the sub-
strate 110 corresponding to the outer periphery of the
organic light emitting diode 190 and the semiconductor
layer 130. The bonding agent 260 can also be formed on

the under surface of the substrate 110 corresponding to
the outer periphery of the encapsulant 240 and the en-
capsulation substrate 250. The bonding agent 260 is an
epoxy adhesive, a UV-ray setting adhesive, or the equiv-
alents thereof. However, the bonding agent 260 material
is not limited thereto. The bonding agent 260 having a
thickness of about 10~100Pm is formed. If the thickness
of the bonding agent 260 is less than 10Pm, two sub-
strates 110 are in contact during a fabrication process
and the rigidity is feeble, and if the thickness of the bond-
ing agent 260 is more than 100Pm, the two substrates
110 become excessively thick. The range of the substrate
110 must be greater than that of the encapsulant so that
the bonding agent 260 is positioned on the outer periph-
ery of the organic light emitting diode 190, the semicon-
ductor layer 130, the encapsulant 240 and the encapsu-
lation substrate 250.
[0036] On the contrary, the non-transmissive layer 130
is further formed on the top surface of the substrate 110
for preventing UV-radiation from being transmitted to the
semiconductor layer 130 or an organic light emitting dis-
play element 190 during the fabrication process or after
the fabrication process.
[0037] As illustrated in FIG. 2b, in an organic light emit-
ting display 102 according to an embodiment of the
present invention, the non-transmissive layer 210 and an
anti-friction layer 230 are formed in sequence on the un-
der surface of the substrate 110.
[0038] It is not described in the drawings, but a trans-
parent moisture absorption layer is further formed on the
under surface of the encapsulation substrate 250. Since
an organic light emitting diode 190 is vulnerable to mois-
ture, it is possible to form the transparent moisture ab-
sorption layer on the under surface of the encapsulation
substrate 250 which can absorb moisture without hinder-
ing the progress of the light. If the transparent moisture
absorption layer is getting thicker when the transparency
of the encapsulation substrate 250 is secured, it is very
useful, and it is preferable that the film having a thickness
of 0.1~300Pm is formed If the thickness of the transpar-
ent moisture absorption layer is below 0.1Pm, the trans-
parent moisture absorption layer does not have a suffi-
cient moisture absorption characteristic, and if the thick-
ness of the transparent moisture absorption layer is
above 300Pm, the transparent moisture absorption layer
is in a danger of contacting with the organic light emitting
diode 190. The transparent moisture absorption layer is
formed of at least one material selected from, but not
limited to; an alkali metal oxide, an alkaline-earth metal
oxide, a metal halide, a metal sulfate and a metal per-
chlorate, a phosphorus pentoxide (P2O5) and their equiv-
alents the average particle diameter of which is below
100 nm and, in particular, is from 20nm to 100nm.
[0039] According to an embodiment of the present in-
vention, any one selected from a layered inorganic sub-
stance, a high-polymer, a hardening agent and the equiv-
alents thereof is filled between the substrate 110 and the
encapsulant substrate 250 so that moisture is absorbed

5 6 



EP 1 933 401 B1

5

5

10

15

20

25

30

35

40

45

50

55

instead of forming the transparent moisture absorption
layer on the encapsulant substrate 250. Afer the filling,
a heat treatment process is executed to harden the ma-
terial.
[0040] The present invention can also prevent the re-
flection of external light by attaching a polarizer film on
the surface of each encapsulant substrate 250.
[0041] Referring to FIG. 3a and FIG. 3b, an organic
light emitting display according to an embodiment of the
present invention before sealing an encapsulation sub-
strate is described.
[0042] FIG. 3a shows an organic light emitting display
101 not in accordance with the present invention. As il-
lustrated in FIG. 3a, the organic light emitting display 101
can include a substrate 110, a buffer layer 120 formed
on the substrate 110, a semiconductor layer 130 formed
on the buffer layer 120, a gate insulating layer 140 formed
on the semiconductor layer 130, a gate electrode 150
formed on the gate insulating layer 140, an inter-layer
dielectric layer 160 formed on the gate electrode 150, a
source/drain electrode 170 formed on the inter-layer di-
electric layer 160, an insulating film 180 formed on the
source/drain electrode 170, an organic light emitting di-
ode 190 formed on the insulating film 180, and a pixel
defining film 200 formed on the insulating film 180, which
is the outer periphery of the organic light emitting diode
190.
[0043] The top surface and the under surface of the
substrate 110 are approximately flat, and the substrate
has a thickness of about 0.05-1mm. If the thickness of
the substrate 110 is less than about 0.05mm, it can be
damaged easily due to washing, etching, and a heating
process during the fabrication processes, and can be de-
stroyed easily by external forces. If the thickness of the
substrate 110 is more than about 1mm, it is difficult to
apply it to various kinds of thin display devices. The sub-
strate 110 is formed of a glass, a plastic, a polymer, a
stainless steel or the equivalents thereof. However, the
present invention is not limited to these materials.
[0044] The buffer layer 120 having a constant thick-
ness is formed on the top surface of the substrate 110.
The buffer layer 120 prevents moisture (H2O), hydrogen
(H2), or oxygen (O2) and etc. from penetrating and per-
meating into the semiconductor layer 140 or the organic
light emitting diode 190, which are described later, via
the substrate 110. The buffer layer 120 is formed using
a silicon dioxide film(SiO2), a silicon nitrate film(Si3N4),
or the equivalents thereof which is easily fabricated dur-
ing a semiconductor process. However, the present in-
vention is not limited to these materials. This buffer layer
120 can also be omitted if necessary.
[0045] The semiconductor layer 130 is formed on the
top surface of the buffer layer 120. Such a semiconductor
layer 130 can include a source/drain region 132 formed
on two opposing sides, and a channel region 134 formed
between the source/drain regions 132. As an example,
the semiconductor layer 130 is a thin-film transistor. Such
a thin-film transistor can be an amorphous silicon thin-

film transistor, a poly-silicon thin-film transistor, an or-
ganic thin layer transistor, a micro silicon thin-film tran-
sistor or the equivalents thereof. However, the present
invention is not limited to these kinds of thin-film transis-
tors. If the thin-film transistor is a poly-silicon thin-film
transistor, it is crystallized by a crystallization method us-
ing a laser at a low temperature, a crystallization method
using a metal, a crystallization method using a high pres-
sure, or equivalent methods. However, the present in-
vention is not limited to these crystallization methods.
Excimer Laser Annealing (ELA), Sequential Lateral So-
lidification (SLS), and Thin Beam Direction Crystalliza-
tion (TDX) are examples of crystallizing methods using
the laser. However, the present invention is not limited
to these methods. Solid Phase Crystallization (SPC),
Metal Induced Crystallization (MIC), Metal Induced Lat-
eral Crystallization (MILC), and Super Grained Silicon
(SGS) are examples of crystallization methods using a
metal. However, the present invention is not limited to
these crystallization methods. The thin-film transistor is
a PMOS or NMOS transistor or the equivalents. Howev-
er, the present invention is not limited to these types of
thin-film transistors.
[0046] The gate insulating layer 140 is formed on the
top surface of the semiconductor layer 130 and the buffer
layer 120 at the outer periphery of the semiconductor
layer 130. The gate insulating layer 140 is formed using
a silicon dioxide film, a silicon nitrate film, or the equiva-
lents thereof which are easily obtained during a semicon-
ductor process. However, the present invention is not
limited to these materials.
[0047] The gate electrode 150 is formed on the top
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. This gate electrode 150 ena-
bles a channel of a hole or an electron to be formed on
the channel region 134 by supplying an electric field to
a channel region of the under surface of the gate insu-
lating layer 140. The gate electrode 150 is formed of a
common metal (Mo, MoW, Ti, Cu, Al, AlNd, Cr, Mo alloy,
Cu alloy, A1 alloy, etc.), or a doped poly-silicon or equiv-
alents thereof. However, the present invention is not lim-
ited to these materials.
[0048] The inter-layer dielectric layer 160 is formed on
the top surface of the gate electrode 150. The inter-layer
dielectric layer 160 can also be formed on the gate insu-
lating layer 140 at the outer periphery of the gate elec-
trode 150. The inter-layer dielectric layer 160 is formed
by a polymer system, a plastic system, a glass system,
or the equivalent systems. However, the present inven-
tion is not limited to these materials.
[0049] The source/drain electrode 170 is formed on
the top surface of the inter-layer dielectric layer 160. An
electrically conductive contact 176 penetrating through
the interlayer dielectric layer 170 is formed between the
source/drain electrode 170 and the semiconductor layer
130. The source/drain electrode 170 and the semicon-
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ductor layer 130 are electrically connected together by
the electrically conductive contact 176. The source/drain
electrode 170 is formed of the same material used to
form the gate electrode 150. However, the present in-
vention is not limited to this material. The semiconductor
layer 130 (that is, a thin-film transistor) is generally de-
fined as a coplanar structure. However, the semiconduc-
tor layer 130 of the present invention is not limited to the
coplanar structure, and it is formed as at least one struc-
ture selected from the structures of all kinds of known
thin-film transistors, for example, an inverted coplanar
structure, a staggered structure, an inverted staggered
structure or the equivalent structures. However, the
present invention is not limited to these structures.
[0050] The insulating film 180 is formed on the top sur-
face of the source/drain electrode 170. The insulating
film 180 can include a protection layer 182 and a planari-
zation layer 184 formed on the top surface of the protec-
tion layer 182. The protection layer 182 covers the
source/drain electrode 170 and the inter-layer dielectric
layer 160, and protects the source/drain electrode 170
and the inter-layer dielectric layer 160. The protection
layer 182 is formed of an inorganic film or equivalents
thereof. However, the present invention is not limited to
this material. Moreover, the planarization layer 184 cov-
ers the protection layer 182. The planarization layer 184
flattens the entire surface of an element, and is formed
by coating or depositing Benzo Cyclo Butene (BCB), acr-
yl, or the equivalents thereof. However, the present in-
vention is not limited to these materials or formation meth-
ods of the planarization layer 184.
[0051] The organic light emitting diode 190 is formed
on the top surface of the insulating film 180. The organic
light emitting diode 190 includes an anode 192, an or-
ganic thin layer 194 formed on the top surface of the
anode 192, and a cathode 196 on the top surface of the
organic thin layer 194. The anode 192 is formed of Indium
Tin Oxide (ITO), Indium Tin Oxide (ITO)/Ag, Indium Tin
Oxide (ITO)/Ag/ITO(IZO: Indium Zinc Oxide) or the
equivalents thereof. However, the present invention is
not limited to these materials or formation methods of the
anode 192. The ITO is a transparent conductive layer in
which a work function is uniform and a hole injecting bar-
rier to the organic light emitting thin layer 194 is small,
and the Ag is a layer that reflects the light emitted from
the organic light emitting thin layer 194 to the top surface
in a top emission system. The organic light emitting thin
layer 194 includes an EML that emits light by joining the
electrons with the holes and forming excitons, an ETL
that adjusts the moving velocity of the electron, and an
HTL that adjusts the moving velocity of the hole. More-
over, an EIL for improving the injection efficiency of the
electrons is formed on the ETL, and an HIL for improving
the injection efficiency of the holes is further formed on
the HTL. Furthermore, the cathode 196 is formed of Al,
MgAg alloy, MgCa alloy or their equivalents. However,
the present invention is not limited thereto. If the top emis-
sion system is employed in the present invention, then

the thickness of the Al must be very thin. However, in
such a case, the resistance becomes high, and thus the
electron injecting barrier becomes large. The MgAg alloy
has an electron injecting barrier that is smaller than that
of the Al, and the MgCa alloy has an electron injecting
barrier that is smaller than that of the MgAg Alloy. How-
ever, the MgAg alloy and the MgCa alloy must be com-
pletely protected from the outside because they are sen-
sitive to the surrounding environment and can oxidize
and form an insulating layer. Moreover, the anode 192
of the organic light emitting diode 190 and the source/
drain electrode 170 are electrically interconnected by an
electrically conductive via 198 penetrating through the
insulating layer 180 (the protective layer 182 and the
planarization layer 184). Although the present invention
has been described based on a top emission system in
which the light is emitted in the direction of the upper part
of the substrate 110, the present invention can also be
applied to a bottom emission system in which the light is
emitted in the direction of the lower part of the substrate
110 or a dual emission system in which the light is simul-
taneously emitted in the directions of the upper and lower
parts of the substrate 110.
[0052] In a case of phosphorescent organic light emit-
ting diode, a Hole Blocking Layer (HBL) is selectively
formed between the EML and the ETL, and the EBL is
selectively formed between the EML and the HTL.
[0053] The organic thin layer 194 can also be a thin
OLED which further reduces the thickness by mixing two
kinds of layers. For example, a Hole Injection Transport
Layer (HITL) structure which forms the HIL and the HTL
at the same time, and an Electron Injection Transport
Layer (EITL) structure which forms the EIL and the ETL
at the same time are selectively formed. The thin OLED
is used for increasing the light-emitting efficiency.
[0054] A buffer layer as a selection layer is formed be-
tween the anode and the emitting layer. The buffer layer
is classified into an electron buffer layer for buffering the
electrons, and a hole buffer layer for buffering the holes.
The electron buffer layer is selectively formed between
the cathode and the EIL, and is formed instead of the
functions of the EIL. The stack structure of the organic
thin layer 194 can include the EML/ETL/electron buffer
layer/cathode. Furthermore, the hole buffer layer is se-
lectively formed between the anode and the HIL, and is
formed instead of the functions of the HIL. The stack
structure of the organic thin layer 194 can include the
anode/ hole buffer layer/hole transport layer /ETL/EML.
[0055] In connection with above structure, the stacked
structures obtained are as follows.

a) Normal Stack Structure

[0056] 1) an anode/a hole injection layer/a hole trans-
port layer/a light emitting layer/an electron transport lay-
er/an electron injection layer/a cathode.
[0057] 2) an anode/a hole buffer layer/a hole injection
layer/a hole transport layer/a light emitting layer/an elec-
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tron transport layer/an electron injection layer/a cathode.
[0058] 3) an anode/a hole injection layer/a hole trans-
port layer/a light emitting layer/an electron transport lay-
er/an electron injection layer/an electron buffer layer/a
cathode.
[0059] 4) an anode/a hole buffer layer/a hole injection
layer/a hole transport layer/a light emitting layer/an elec-
tron transport layer/an electron injection layer/an electron
buffer layer/a cathode.
[0060] 5) an anode/a hole injection layer/a hole buffer
layer/a hole transport layer/a light emitting layer/an elec-
tron transport layer/an electron injection layer/a cathode.
[0061] 6) an anode/a hole injection layer/a hole trans-
port layer/a light emitting layer/an electron transport lay-
er/an electron buffer layer/an electron injection layer/a
cathode.

b) Normal Thin Structure

[0062] 1) an anode/a hole injection and transport lay-
er/a light emitting layer/an electron transport layer/an
electron injection layer/a cathode.
[0063] 2) an anode/a hole buffer layer/a hole injection
and transport layer/a light emitting layer/an electron
transport layer/an electron injection layer/a cathode.
[0064] 3) an anode/a hole injection layer/a hole trans-
port layer/a light emitting layer/an electron injection lay-
er/an electron buffer layer/a cathode.
[0065] 4) an anode/a hole buffer layer/a hole transport
layer/a light emitting layer/an electron injection and trans-
port layer/an electron buffer layer/a cathode.
[0066] 5) an anode/a hole injection and transport lay-
er/a hole buffer layer/a light emitting layer/an electron
transport layer/an electron injection layer/a cathode.
[0067] 6) an anode/a hole injection layer/a hole trans-
port layer/a light emitting layer/an electron buffer layer/an
electron injection and transport layer/a cathode.

c) Inverted Stack Structure

[0068] 1) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole transport
layer/a hole injection layer/an anode.
[0069] 2) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole transport
layer/a hole injection layer/a hole buffer layer/an anode.
[0070] 3) a cathode/an electron buffer layer/an elec-
tron injection layer/an electron transport layer/a light
emitting layer/a hole transport layer/a hole injection lay-
er/an anode.
[0071] 4) a cathode/an electron buffer layer/an elec-
tron injection layer/an electron transport layer/a light
emitting layer/a hole transport layer/a hole buffer layer/an
anode.
[0072] 5) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole transport
layer/a hole buffer layer/a hole injection layer/an anode.
[0073] 6) a cathode/an electron injection layer/an elec-

tron buffer layer/ an electron transport layer/a light emit-
ting layer/a hole transport layer/a hole injection layer/an
anode.

d) Inverted Thin Structure

[0074] 1) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole injection
and transport layer/an anode.
[0075] 2) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole injection
and transport layer/a hole buffer layer/an anode.
[0076] 3) a cathode/an electron buffer layer/an elec-
tron injection and transport layer/a light emitting layer/a
hole transport layer/a hole injection layer/an anode.
[0077] 4) a cathode/an electron buffer layer/an elec-
tron injection and transport layer/a light emitting layer/a
hole transport layer/a hole buffer layer/an anode.
[0078] 5) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole buffer lay-
er/a hole injection and transport layer/an anode.
[0079] 6) a cathode/an electron injection and transport
layer/an electron buffer layer/a light emitting layer/a hole
transport layer/a hole injection layer/an anode.
[0080] The pixel defining layer 200 is an outer periph-
ery of the organic light emitting diode 190, and is formed
on the top surface of the insulating layer 180. Such a
pixel defining layer 200 clearly defines the boundaries
among a red organic light emitting diode, a green organic
light emitting diode, and a blue organic light emitting di-
ode. Such a pixel defining layer 200 is formed of a poly-
imide or equivalents thereof. However, the materials of
the pixel defining layer 200 are not limited.
[0081] The non-transmissive layer 210 is further
formed on the under surface of the substrate 110. Such
a non-transmissive layer 210 prevents the UV-rays from
impinging on the other opposing substrate during a fab-
rication process of the semiconductor layer 130 or an
organic light emitting display element 190 by attaching
two substrates. After the substrate 110 is separated in-
dividually, the non-transmissive layer 210 also prevents
the external UV-rays from impinging upon the semicon-
ductor layer 130 or an organic light emitting display ele-
ment 190. The non-transmissive layer 210 is formed in
sequence of a UV-ray protective agent or equivalents
thereof. The non-transmissive layer 210 is formed of a
metal into which a UV-rays can not penetrate, a trans-
parent UV-ray protective agent, an opaque UV-ray pro-
tective agent, or the equivalents thereof. If the non-trans-
missive layer 210 is a metal, it is formed of Cr, Cr2O3, Al,
Au, Ag, MgO, silver alloy, or the equivalents thereof, How-
ever, the present invention is not limited to these mate-
rials. It is preferable that the non-transmissive layer 210
having a thickness of about 500Å to 3.000Å (50 to 300nm)
is formed. If the thickness of the non-transmissive layer
210 is less than 500Å (50nm), the blocking rate of the
UV-rays is low, it can affect the semiconductor layer 130
or an organic light emitting display element 190 during a
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fabrication process or after a fabrication process, and if
the thickness of the non-transmissive layer 210 is more
than 3000Å (300nm), even though sufficient blocking ef-
ficiency in blocking the UV-rays is obtained, it becomes
excessively thick.
[0082] As illustrated in FIG. 3b, an organic light emit-
ting display 102 according to an embodiment of the
present invention can further include an anti-friction layer
230 on the under surface of the non-transmissive layer
210. Such an anti-friction layer 230 prevents two sub-
strates from being contacted during the process of form-
ing the semiconductor layer 130, the organic light emit-
ting diodes 190, and etc. by bonding two substrates 110.
Such an anti-friction layer 230 is formed from an organic
material, inorganic material or the equivalents thereof.
However, the materials of the anti-friction layer 220 are
not limited thereto. It is preferable that the anti-friction
layer 230 have a thickness of 10-100Pm. If the thickness
of the anti-friction layer 230 is less than 10Pm, it can
contact the non-transmissive layer 210 formed on the
other substrate 110 during the fabrication processes, and
if the thickness of the anti-friction layer 230 is more than
100Pm, the substrate 110 becomes excessively thick.
[0083] FIG. 4 is a flowchart of a method of fabricating
an organic light emitting display according to an embod-
iment of the present invention.
[0084] As illustrated in FIG. 4, a method of fabricating
an organic light emitting display according to an embod-
iment of the present invention includes a step S1 of pre-
paring a substrate, a step S2 of forming a non-transmis-
sive layer, a step of S3 of bonding two prepared sub-
strates, a step S4 of forming a semiconductor layer, a
step S5 of forming an organic light emitting diode, an
encapsulation step S6, and a sawing step S7 and a step
S8 of separating the substrates. In an embodiment of the
present invention, a step S9 of removing the non-trans-
missive layer is further included.
[0085] Referring to FIG. 5a-FIG. 5i, a method of fabri-
cating the organic light emitting display according to an
embodiment of the present invention is illustrated in
cross-sectional views.
[0086] As illustrated in FIG. 5a, in step S 1 of preparing
a substrate, a substrate 110 having a substantially flat
top surface and a substantially flat under surface, and
having a constant thickness is provided.
[0087] It is preferable that the substrate 110 has a
thickness of approximately 0.05-1mm. If the thickness of
the substrate 110 is less than about 0.05mm, it is easily
damaged due to washing, etching, and heat processes
during the fabrication processes, it becomes difficult to
handle, and is easily destroyed due to external forces. If
the thickness of the substrate 110 is more than about
1mm, it is difficult to apply it to various kinds of display
devices which are becoming thinner. The substrate 110
is formed of a glass, a plastic, a polymer or equivalents
thereof. However, the present invention is not limited to
these materials and kinds of substrates 110.
[0088] A support 112 having a constant thickness is

further formed on the substrate 110 in order to prevent
bending of the substrate 112 during or after a fabrication
process. In particular, since bending of the substrate 110
is prevented during a fabrication process by the support
110, the driving circuit 139, the semiconductor layer 130,
and the organic light emitting diode 190 can be formed
precisely without inferior quality. The support 112 re-
mains on the substrate 110 even after completion of a
fabrication process, and thus the rigidity of a product is
improved. This support 112 is formed on the outer pe-
riphery of the driving circuit 139, the semiconductor layer
130, and the encapsulant 240, and the support is formed
in the vicinity of at least one side of the substrate 110. If
the plane shape of the substrate 110 is a quadrangle,
the support 112 is in the vicinity of one side, two sides,
three sides or four sides of the substrate 110. The support
112 is thinner than the encapsulant 240, or the entire
thickness of the encapsulant 240 and the encapsulation
substrate 250 to provide a thin organic light emitting dis-
play. Moreover, the support 112 can be formed of an
insulating material, a conductive material, or the equiv-
alents thereof. However, the present invention is not lim-
ited to these materials. For example, the support 112 can
be formed of a reinforced plastic or a stainless steel. Such
a support 112 is attached to the substrate 110 by a bond-
ing agent which is not illustrated. The support 112 can
formed of the same material as that of the substrate 110,
thereby making it possible to form the support 112 simul-
taneously with the substrate 110.
[0089] As illustrated in FIG. 5b, in step S2 for forming
a non-transmissive layer, a non-transmissive layer 210
having a predetermined thickness is formed on the under
surface of the substrate 110.
[0090] Such a non-transmissive layer 210 prevents the
UV-rays from impinging upon another opposing sub-
strate during a fabrication process of the semiconductor
layer or an organic light emitting display element by bond-
ing two substrates. After the substrate 110 is separated
individually, the non-transmissive layer.210 also pre-
vents the external UV-rays from impinging upon the sem-
iconductor layer or an organic light emitting display ele-
ment. The non-transmissive layer 210 is formed in se-
quence by coating the surface of the substrate with a UV-
ray protective agent or an equivalent thereof. The non-
transmissive layer 210 is formed by coating the surface
of the substrate with a metal into which a UV-rays can
not penetrate, a transparent UV-ray protective agent, an
opaque UV-ray protective agent, or the equivalents
thereof, or by depositing them on the surface of the sub-
strate. If the non-transmissive layer 210 is a metal, it is
formed by coating the surface of the substrate with Cr,
Cr2O3, Al, Au, Ag, MgO, silver alloy, or the equivalents
thereof, or by depositing them on the surface of the sub-
strate. It is preferable that the non-transmissive layer 210
has a thickness of about 500Å to 3,000Å (50nm to
300nm). If the thickness of the non-transmissive layer
210 is less than 500Å (50nm), the blocking of UV-rays is
low, so that it affects the semiconductor layer 130 or an
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organic light emitting display element 190 during a fab-
rication process or after a fabrication process. If the thick-
ness of the non-transmissive layer 210 is greater than
3000Å (300nm), even though sufficient blocking of the
UV-rays is obtained, it becomes excessively thick.
[0091] In step S2 of forming a non-transmissive layer,
an anti-friction layer 230 is further formed on the under
surface of the non-transmissive layer 210. The anti-fric-
tion layer 230 prevents two substrates from being con-
tacted during the process for forming the semiconductor
layer, the organic light emitting diodes, etc. by bonding
two substrates 110. Damage of the substrate 110 is pre-
vented by allowing the non-transmissive layers 210
formed on both substrates. 110 not to be in contact with
each other. Such an anti-friction layer 230 is formed of
an organic material, an inorganic material or the equiv-
alents thereof. However, the materials of the anti-friction
layer 220 are not limited thereto. It is preferable that the
anti-friction layer 230 has a thickness of 10-100Pm. If the
thickness of the anti-friction layer 230 is less than 10Pm,
it is highly probable that it will contact the non-transmis-
sive layer 210 formed on the other substrate 110 during
the fabrication processes and if the thickness of the anti-
friction layer 230 is greater than 100Pm, the substrate
110 becomes excessively thick.
[0092] As illustrated in FIG. 5c, in step S3 of bonding
two substrates, two same substrates 110 in which the
non-transmissive layer 210, or the non-transmissive lay-
er 210/the anti-friction layer 220 are prepared and are
bonded together. In FIG. 5c, the sequential flow for form-
ing the non-transmissive layer 210/the anti-friction layer
220 is illustrated.
[0093] A bonding agent 260 is inserted between two
substrates so that the two substrates can not be sepa-
rated. An epoxy adhesive, a UV-ray setting adhesive, or
the equivalents thereof are employed as the bonding
agent 260. However, the present invention is not limited
to these materials of the bonding agent 260. The bonding
agent 260 is formed on the periphery of the substrate
110, or is formed on the inner periphery of both substrates
110 as a plurality of lines for more stable adhesion of the
substrate 110. In FIG. 5c, a structure is illustrated in which
a plurality of bonding agents 260 is formed between two
substrates 110.
[0094] The bonding agent 260 is formed to face the
support 112 on the substrate 110 in the drawings. How-
ever, the present invention is not limited to such an op-
posing position. The support 112 and the bonding agent
260 can also be respectively formed in positions in which
they do not face each other.
[0095] The anti-friction layer 230 can also be formed
in step S3 of bonding two substrates 110 as well as the
step S2 of forming the non-transmissive layer 210. If an
anti-friction layer 220 of a liquid type is injected into the
substrates after bonding two substrates 110 by inserting
an bonding agent 260, all of it seeps into a gap between
formed between two substrates 110 due to a capillary
phenomenon. It is preferable that the anti-friction layer

230 is hardened by applying a heat treatment to the sub-
strate 110 at a predetermined temperature after the anti-
friction layer 230 of a liquid type is formed. It is preferable
that the anti-friction layers 230 formed on two substrates
110 are in tight contact with each other to prevent bending
and friction of the substrate 110.
[0096] As illustrated in FIG. 5d, in step S4 of forming
the semiconductor layer, a semiconductor layer is formed
on a respective surface of each of the bonded substrates
110. A driving circuit 139 can also be formed on one side
of the semiconductor layer 130. To be more specific, a
semiconductor layer 130 is formed on the surface of each
of the two bonded substrates 110 which is an opposite
surface to the surface on which the anti-friction layers
230 is formed for driving the organic light emitting display.
A driving circuit 139 can also be formed on one side of
the semiconductor layer 130. It is possible to form a buffer
layer (not illustrated) on the surface of the substrate 110
in advance before forming the driving circuit 139 or the
semiconductor layer 130. After forming the semiconduc-
tor layer 130, a gate insulating layer, a gate electrode,
an interlayer insulating layer, a source/drain electrode,
an insulating layer(not illustrated) and so on are formed.
Explanations related to these elements have been de-
scribed sufficiently in the preceding sections, and thus
explanations about them have been omitted. It is possible
to form a pixel defining layer after forming the insulating
layer.
[0097] After the driving circuit 139 and the semicon-
ductor layer 130 are formed on one substrate, they are
formed on the other substrate. After the driving circuit
139 and the semiconductor layer 130 are formed on one
substrate, it is possible to form the driving circuit 139 and
the semiconductor layer 130 on the other substrate once
again. The semiconductor layer 130 and the driving cir-
cuit 139 is formed by turning over one substrate and the
other substrate according to the sequence of the proc-
esses. If the process equipment is available, the semi-
conductor layer 130 and the driving circuit 139 can be
simultaneously formed on both substrates.
[0098] As illustrated in FIG. 5e, in step S5 of forming
an organic light emitting diode, the organic light emitting
diode 190 is formed on the top surface of the semicon-
ductor layer 130. To be more specific, as noted above,
the anode and the organic thin layer, and the cathode
are formed on the insulating layer (not illustrated). The
structure of the organic light emitting diode 190 and the
method for forming it have already been explained, and
an explanation related to it has been omitted.
[0099] Likewise, after the organic light emitting diode
190 is formed on one substrate, it is possible to form the
organic light emitting diode 190 on the other substrate.
It is possible to form the organic light emitting diode 190
on one substrate, and then to form the organic light emit-
ting diode 190 on the other substrate. The organic light
emitting diode 190 is formed by flipping over the sub-
strates according to the sequence of the processes. If
the process equipment is available, the organic light emit-
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ting diode 190 is simultaneously formed on both sub-
strates.
[0100] As illustrated in FIG. 5f, in step S6 of bonding
the encapsulation substrate, the encapsulation substrate
240 is attached to the side on which the organic light
emitting diode 190 and the semiconductor layer 130 are
formed using the encapsulant 230. The encapsulation
substrate 240 is formed of a transparent glass, a trans-
parent plastic, a transparent polymer or the equivalents
thereof. However, the present invention is not limited to
these materials of the encapsulation substrate 240. It is
preferable that an encapsulation substrate 240 having
an area smaller than the area formed by the bonding
agent 260 is used. To be more specific, it is possible to
perform sawing of the edge of the substrate 110 easily
by forming the edge of the encapsulation substrate 240
smaller by about 3-8mm in the inside direction from the
bonding agent 260. However, the distance of the encap-
sulation substrate 240 to the bonding agent 260 is not
limited thereto. The encapsulant 230 is an epoxy adhe-
sive, a UV-ray setting adhesive, a frit or the equivalents
thereof. However, the materials thereof are not limited
thereto. If a frit is used as the encapsulant 230, since it
is necessary to heat the frit at a predetermined temper-
ature, an encapsulation process can be executed by us-
ing a laser beam.
[0101] In the drawings, although the encapsulation
process is executed using a respective encapsulation
substrate 240 for each region where the driving circuit
139, the organic light emitting diode 190 and each sem-
iconductor layer 130 are formed, it is possible to reduce
the complexity of the processes by performing the above
processes using an integral-type encapsulation sub-
strate.
[0102] Alhough not illustrated, in an embodiment of the
present invention a transparent moisture absorption lay-
er can be formed on the under surface of the encapsu-
lation substrate 240. Since an organic light emitting diode
190 is vulnerable to moisture, it is possible to form the
transparent moisture absorption layer on the under sur-
face of the encapsulation substrate 250 to absorb mois-
ture without hindering the progress of the light. Such a
transparent moisture absorption layer is more advanta-
geous as it becomes thicker as long as the transparency
of the encapsulation substrate 240 is obtained. It is pref-
erable that a film having a thickness of 0.1~300Pm is
formed. If the thickness of the transparent moisture ab-
sorption layer is less than 0.1Pm, the transparent mois-
ture absorption layer does not have a sufficient moisture
absorption characteristic, and if the thickness of the
transparent moisture absorption layer is greater than
300Pm, the transparent moisture absorption layer is in a
danger of contacting with the organic light emitting diode
190. The transparent moisture absorption layer is formed
of an alkali metal oxide, an alkaline earth metal oxide, a
metal halide, a metal sulfate, and a metal perchlorate, a
phosphorus (P2O5) or the equivalents thereof having an
average particle diameter of 100nm or less, in particular,

an average particle diameter of 20-100nm. However, the
present invention is not limited to these materials.
[0103] Further, as noted above, according to embod-
iments of the present invention, an encapsulation proc-
ess is completed by allowing a layered inorganic sub-
stance, a high-polymer, a hardening agent or the equiv-
alents thereof to fill the space between the substrate 110
and the encapsulant 240 instead of forming the transpar-
ent moisture absorption layer on the encapsulation sub-
strate 240. Of course, after such a filling, a heat treatment
process is executed, and thus the above-mentioned ma-
terials are cured.
[0104] According to embodiments of the present in-
vention, it is natural that the reflection phenomenon of
the external light is improved by attaching a polarizing
film on the surface of every encapsulation substrate 240.
[0105] As illustrated in FIG. 5g, at the sawing step S7,
a sawing process is applied to the substrate 110 so that
it is separated into unit organic light emitting displays. It
is possible to apply a sawing process to the substrate
110 arranged on the outer periphery of the semiconduc-
tor layer 130, the driving circuit 139, and the organic light
emitting diode 190. The sawing process is executed by
a diamond wheel, a laser beam, or the equivalent meth-
ods. However, the present invention is not limited to these
sawing methods. In the drawings, the symbol 270 which
is not explained is a laser beam emitting device.
[0106] The sawing process is executed so that the sup-
port 112 and the bonding agent 260 can remain on at
least one side of the substrate 110 during the sawing
process. In FIG. 5g, the sawing process is executed so
that both the support 112 and the bonding agent 260
remain on the right end of the substrate 110. In this way,
the support 112 and the bonding agent 260 remaining in
the substrate 110 perform a function to secure the rigidity
of the substrate 110 during many processes.
[0107] As illustrated in FIG. 5h, in step S8 of separating
two substrates, two substrates 110 to which a sawing
process is applied are separated individually. The non-
transmissive layer 219 and the non-transmissive layer
219/the anti-friction layer 230 as well as the support 112
and the bonding agent 260 remain on the separated sub-
strate 110. In the drawings, the non-transmissive layer
219/the anti-friction layer 230 remains on the under sur-
face of the substrate 110.
[0108] If the anti-friction layer 230 is formed on each
substrate 110 individually before the step of bonding two
substrates, separation of the substrates 110 is easily ex-
ecuted. However, if an anti-friction layer 230 of a liquid
type is injected after bonding two substrates, the sepa-
ration of each substrate 110 is not be easily executed.
The anti-friction layer 230 is eliminated by using a chem-
ical solution which can dissolve the anti-friction layer 230.
It is preferable that the anti-friction layer 230 is formed
by an organic material which is dissolved in the chemical
solution for this purpose.
[0109] According to embodiments of the present in-
vention, the process is terminated by designating the step
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of separating two substrates 110 as the final step. After
the step of separating two substrates 110, the display
device is marketed as a product after passing through a
cell test, Flexible Printed Circuit (FPC) bonding, a module
test, and a reliability test. The cell test is executed before
the sawing step by creating an additional region on the
substrate.
[0110] If the step of separating two substrates 110 is
employed as a final process as described above, the non-
transmissive layer 219 and the non-transmissive layer
219/the anti-friction layer 230, as well as the support 112
and the bonding agent 260 can remain on the organic
light emitting display.
[0111] As illustrated in FIG. 5i, in step S9 of removing
the non-transmissive layer 219, the non-transmissive
layer 219 is removed by an etching or a grinding process.
To be more specific, if only the non-transmissive layer
219 remains on the under surface of the substrate 110,
the non-transmissive layer 219 is removed. If the non-
transmissive layer 219/the anti-friction layer 230 remain
on the under surface of the substrate 110, only the anti-
friction layer 230 is removed or both of the non-transmis-
sive layer 219/the anti-friction layer is removed. Even af-
ter the non-transmissive layer 219 and so on are re-
moved, since the support 112 and the bonding agent 260
remain one side of the substrate 110, the rigidity of the
substrate 110 is improved.
[0112] FIG. 6a - FIG. 6d illustrate a planar diagram of
the shape of various kinds of supports formed on a sub-
strate of an organic light emitting display according to
embodiments of the present invention.
[0113] As illustrated in the drawings, the organic light
emitting diode 190 and the driving circuit 139 are ar-
ranged in a matrix on the substrate 110. Both the organic
light emitting diode 190 and the driving circuit 139 are
defined as a unit. 33 units are arranged in the drawings.
However, the present invention is not limited to 33 units.
The support 112 is formed on the top surface of the sub-
strate 110 in order to prevent bending during a fabrication
process or after a fabrication process.
[0114] As illustrated in FIG. 6a, the support 112 is
formed as lines in a horizontal direction. As illustrated in
FIG. 6b, the support 112 is formed as the lines in a vertical
direction. As illustrated in FIG. 6c, the support 112 is
formed as a combination (that is, a checkerboard shape)
of lines in a vertical direction and lines in a horizontal
direction. As illustrated in FIG. 6d, the support 112 is
formed as a quadrangle line shape along four sides of
the substrate 110.
[0115] A two-dot chain line in the drawings indicates a
sawing line. As illustrated in the drawings, the sawing
lines form a checkerboard line shape. The support 112
is formed in the vertical direction, the horizontal direction,
or is formed in the vertical direction and the horizontal
direction simultaneously along one side of the sawing
line.
[0116] Therefore, as described above, if a sawing
process is executed along the sawing line, the support

112 having a predetermined thickness remains on the
end portion of one side of the substrate 110. According
to the formation position of the substrate 110, the position
of the support 112 remaining on the substrate 110 will
vary. While the width of the support 112 is formed as
being somewhat larger than that of the sawing diversely,
if the support 112 is formed along the entire sawing line,
the support 112 can remain on all peripheries (a quad-
rangle periphery) of the substrate 110 to which a sawing
process is applied.
[0117] As described above, the support 112 prevents
the organic light emitting display from being damaged or
destroyed by reinforcing the rigidity during the remaining
processes of the organic light emitting display or while
the device is being used.
[0118] Since the organic light emitting display accord-
ing to embodiments of the present invention described
above is formed on a substrate having a thickness of
0.05-1mm, it can be applied to cellular telephones, PDAs,
notebooks, computer monitors, and televisions and so
on which are becoming thinner.
[0119] As noted above, in an organic light emitting dis-
play according to embodiments of the present invention,
since the non-transmissive layer is formed on the sub-
strate, UV-rays do not affect a semiconductor layer or an
organic light emitting display element while the products
are being used.
[0120] As noted above, in an organic light emitting dis-
play according to embodiments of the present invention,
since the support or an bonding agent remains on one
side of the substrate, the rigidity of a product is enhanced
and thus the device can not be easily damaged by ex-
ternal forces.
[0121] As noted above, in an organic light emitting dis-
play according to embodiments of the present invention,
since the semiconductor processes and the organic thin
layer processes (washing, etching, exposure, and a heat
process are included in every fabricating process) are
performed simultaneously after attaching two thin-type
substrates having a thickness of 0.05-1mm, the entire
process time is shortened by 50%, and the substrate is
protected from bending or damage during a transfer proc-
ess of the substrate by reinforcing the rigidity.
[0122] As noted above, in the method for fabricating
an organic light emitting display according to embodi-
ments of the present invention, since a support is formed
on one side of a substrate in advance, substrate bending
and damage is prevented during a fabrication process.
The processes related to a semiconductor layer and an
organic thin layer are executed excellently without any
inferior quality during a fabricating process.
[0123] As noted above, in the method for fabricating
an organic light emitting display according to embodi-
ments of the present invention, since a non-transmissive
layer is formed on the under surface of the substrate, the
UV-rays generated due to the exposure process does
not affect another opposing substrate during a fabrication
process.
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[0124] As noted above, in the method for fabricating
an organic light emitting display according to embodi-
ments of the present invention, since a friction layer is
formed on a substrate, when bonding two substrates,
damage of the substrate is prevented by blocking a con-
tact with a metal formed on the substrate or the surface
of the substrate.
[0125] The embodiments explained above are only ex-
emplary embodiments for realizing an organic light emit-
ting display according to the present invention, and the
method thereof, and it is to be noted that the present
invention is not limited thereto, and various modifications
can be realized by a person skilled in the art to which the
present invention belongs without deviating from the
scope of the present invention, which is defined in the
claims below.

Claims

1. An organic light emitting display (101; 102), compris-
ing:

a substrate (110) having a support (112) ar-
ranged thereon;
a semiconductor layer (130) arranged over the
substrate (110);
an organic light emitting diode (190) arranged
over the semiconductor layer (130);
an encapsulant (240) arranged on a region of
the substrate (110) corresponding to an outer
periphery of the organic light emitting diode
(190) and the semiconductor layer (130);
an encapsulation substrate (250) connected to
the encapsulant (240); CHARACTERISED BY:

a non-transmissive layer (210) arranged on
a side of the substrate (110) opposite to the
side thereof having the semiconductor layer
(130) arranged thereon; and
an anti-friction layer (230) arranged in se-
quence with the non-transmissive layer
(210) on a side of the substrate (110) oppo-
site to the side thereof having the semicon-
ductor layer (130) arranged thereon.

2. An organic light emitting display as claimed in claim
1, wherein the support (112) and the semiconductor
layer (130) are arranged on a same side of the sub-
strate (110).

3. An organic light emitting display as claimed in claim
1 or 2, wherein the support (112) is arranged on at
least one end region of the substrate (110).

4. An organic light emitting display as claimed in any
one of claims 1 to 3, wherein the support (112) is
arranged on the outer periphery of the organic light

emitting diode (190) and the semiconductor layer
(130).

5. An organic light emitting display as claimed in any
preceding claim, wherein the support (112) compris-
es at least one of either an insulating material or a
conductive material.

6. An organic light emitting display as claimed in any
preceding claim, wherein the support (112) is thinner
than the encapsulant (240).

7. An organic light emitting display as claimed in any
preceding claim, wherein the support (112) is thinner
than the encapsulant (240) and the encapsulation
substrate (250) together.

8. An organic light emitting display as claimed in any
preceding claim, further comprising a bonding agent
formed on a side of the substrate (110) opposite to
the side thereof having the support (112) arranged
thereon.

9. An organic light emitting display as claimed in the
claim 8, wherein the bonding agent is arranged on
at least one end region of the substrate (110).

10. An organic light emitting display as claimed in claim
8 or 9, wherein the bonding agent is arranged on the
outer periphery of the encapsulant (240) and the en-
capsulation substrate (250).

11. An organic light emitting display as claimed in the
claim 1, wherein the substrate (110) has a greater
surface area than the surface area of the encapsu-
lation substrate (250).

12. The organic light emitting display as claimed in any
preceding claim, wherein the substrate (110) has a
thickness in a range of from 0.05 to 1mm.

13. An organic light emitting display as claimed in any
preceding claim, wherein the substrate (110) com-
prises one of a glass, a plastic, a polymer or a steel.

14. An organic light emitting display as claimed in any
preceding claim, wherein the non-transmissive layer
(210) has a thickness in a range of 500Å (50nm) to
3,000Å (300nm).

15. An organic light emitting display as claimed in any
preceding claim, wherein the non-transmissive layer
(210) is one of a metal which blocks UV-rays, a trans-
parent UV-ray protective agent, or an opaque UV-
ray protective agent.

16. An organic light emitting display as claimed in any
preceding claim, wherein the non-transmissive layer
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(210) is one of Cr, Cr2O3, Al, Au, Ag, MgO or a silver
alloy.

17. An organic light emitting display as claimed in any
preceding claim, wherein the anti-friction layer (230)
has a thickness in a range of 10-100Pm.

18. An organic light emitting display as claimed in any
preceding claim, wherein the anti-friction layer (230)
comprises at least one of an organic material or an
inorganic material.

19. The organic light emitting display as claimed in any
preceding claim, further comprising:

a buffer layer (120) arranged under the semi-
conductor layer (130);
a gate insulation layer (140) arranged over the
semiconductor layer (130);
a gate electrode (150) arranged over the gate
insulation layer (140);
an inter-layer dielectric layer (160) arranged
over the gate electrode (150);
a source/drain electrode (170) arranged over
the inter-layer dielectric layer (160);
an insulation layer (180) arranged over the
source/drain electrode; and
an organic light emitting diode (190) arranged
over the insulation layer (180).

20. An organic light emitting display as claimed in any
preceding claim, further comprising a driving circuit
(139) further arranged over the substrate (110) be-
tween the outer periphery of the semiconductor layer
(130) and an inner periphery of the encapsulant
(240).

21. A method of fabricating organic light emitting dis-
plays (101; 102), the method comprising:

forming a support (112) on each of two sub-
strates (110) to prevent bending;
forming a non-transmissive layer (210) on a side
of each substrate (110) opposite to a side there-
of having the support (112) thereon;
bonding the two substrates (110) together using
a bonding agent such that the non-transmissive
layers (210) of each substrate (110) face each
other;
forming a semiconductor layer (130) on each of
the bonded substrates (110), each semiconduc-
tor layer (130) being formed on a respective side
of the bonded substrates (110) on which the sup-
port (112) is formed;
forming an organic light emitting diode (190) on
each semiconductor layer (130);
bonding an encapsulation substrate (250) to
each substrate (110) by injecting an encapsu-

lant (240) into an outer periphery of the organic
light emitting diode (190) on each substrate
(110);
sawing a region corresponding to an outer pe-
riphery of the encapsulant (240) of each of the
substrates (110) to form bonded unit organic
light emitting displays (101; 102) while leaving
the support (112) on each substrate (110); and
separating the two bonded substrates (110).

22. A method of fabricating an organic light emitting dis-
play as claimed in the claim 21, wherein each support
(112) is formed on an end region of each respective
substrate (110) in which sawing is performed.

23. A method of fabricating an organic light emitting dis-
play as claimed in the claim 21 or 22, wherein each
support (112) is formed on the outer periphery of
each respective organic light emitting diode (190)
and semiconductor layer (130).

24. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 23, wherein
each support (112) is formed of either an insulating
material or a conductive material.

25. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 24, wherein
each support (112) is formed to be thinner than the
encapsulant (240).

26. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 25, wherein
each support (112) is formed to be thinner than both
the encapsulant (240) and the encapsulation sub-
strate (250).

27. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 26, wherein
the bonding agent is applied to a region of each sub-
strate (110) corresponding to the outer periphery of
the organic light emitting diode (190) and semicon-
ductor layer (130).

28. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 27, wherein
the bonding agent is applied a region of each sub-
strate (110) corresponding to an outer periphery of
the encapsulant (240).

29. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 28, wherein
each substrate (110) is formed to have a thickness
in a range of from 0.05 to 1 mm.

30. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 29, wherein
each substrate (110) is formed of one of a glass, a
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plastic, a polymer or a steel.

31. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 30, wherein
each non-transmissive layer (210) is formed on the
under surface of the respective substrate (110) to
have a thickness in a range of 500Å (50nm) to 3,000Å
(300nm).

32. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 31, wherein
each non-transmissive layer (210) is formed by coat-
ing the under surface of each respective substrate
(110) with a UV-ray protective agent.

33. A method of fabricating an organic light emitting dis-
play as claimed in any one of claim 21 to 32, wherein
each non-transmissive layer (210) is formed of one
of a metal which blocks UV-rays, a transparent UV-
ray protective agent, or an opaque UV-ray protective
agent.

34. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 33, wherein
each non-transmissive layer (210) is formed on the
under surface of each respective substrate (110) of
one of Cr, Cr2O3, Al, Au, Ag, MgO or a silver alloy.

35. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 34, wherein
in forming each non-transmissive layer (210), an an-
ti-friction layer (230) is further formed on an under
surface of each respective substrate (110).

36. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 34, wherein
in forming each non-transmissive layer (210), an an-
ti-friction layer (230) having a thickness in a range
of from 10 to 100Pm is formed on an under surface
of each respective substrate (110).

37. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 36, wherein
in forming each non-transmissive layer (210), an an-
ti-friction layer (230)is further formed of either an or-
ganic material or an inorganic material on an under
surface of each respective non-transmissive layer
(210).

38. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 35 to 37, wherein
in bonding each substrate (110), an anti-friction layer
(230) is formed on each mutually contacted sub-
strate (110).

39. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 38, wherein
in bonding each encapsulation substrate (250), the

width of the encapsulation substrate (250) is formed
to be smaller than that of each respective substrate
(110).

40. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 39, wherein
the sawing is executed using a laser beam.

41. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 40, wherein
the sawing is executed such that the bonding agent
remains in each respective substrate (110).

42. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 41, wherein
after separating the substrates (110), each non-
transmissive layer (210) is removed.

43. A method of fabricating an organic light emitting dis-
play as claimed in any one of claims 21 to 42, wherein
forming each semiconductor layer (130) includes
forming a driving circuit (139) therein.

Patentansprüche

1. Organische Leuchtanzeige (101; 102), umfassend:

ein Substrat (110) mit einem darauf angeordne-
ten Träger (112);
eine über dem Substrat (110) angeordnete
Halbleiterschicht (130);
eine über der Halbleiterschicht (130) angeord-
nete organische Leuchtdiode (190);
ein Verkappungsmaterial (240), das auf einem
Bereich des Substrats (110) angeordnet ist, der
einem äußeren Umfang der organischen
Leuchtdiode (190) und der Halbleiterschicht
(130) entspricht;
ein Verkappungssubstrat (250), das mit dem
Verkappungsmaterial (240) verbunden ist;
gekennzeichnet durch:

eine lichtundurchlässige Schicht (210), die
auf einer Seite des Substrats (110) ange-
ordnet ist, die dessen Seite mit der darauf
angeordneten Halbleiterschicht (130) ge-
genüberliegt; und
eine Gleitschicht (230), die der Reihe nach
mit der lichtundurchlässigen Schicht (210)
auf einer Seite des Substrats (110) ange-
ordnet ist, die dessen Seite mit der darauf
angeordneten Halbleiterschicht (130) ge-
genüberliegt.

2. Organische Leuchtanzeige nach Anspruch 1, wobei
der Träger (112) und die Halbleiterschicht (130) auf
einer gleichen Seite des Substrats (110) angeordnet
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sind.

3. Organische Leuchtanzeige nach Anspruch 1 oder 2,
wobei der Träger (112) auf mindestens einem End-
bereich des Substrats (110) angeordnet ist.

4. Organische Leuchtanzeige nach einem der Ansprü-
che 1 bis 3, wobei der Träger (112) auf dem äußeren
Umfang der organischen Leuchtdiode (190) und der
Halbleiterschicht (130) angeordnet ist.

5. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei der Träger (112) min-
destens eines der folgenden umfasst, nämlich ent-
weder ein isolierendes Material oder ein leitfähiges
Material.

6. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei der Träger (112) dün-
ner als das Verkappungsmaterial (240) ist.

7. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei der Träger (112) dün-
ner als das Verkappungsmaterial (240) und das Ver-
kappungssubstrat (250) zusammen ist.

8. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, ferner umfassend einen Kleb-
stoff, der auf einer Seite des Substrats (110) ausge-
bildet ist, die dessen Seite mit dem darauf angeord-
neten Träger (112) gegenüberliegt.

9. Organische Leuchtanzeige nach Anspruch 8, wobei
der Klebstoff auf mindestens einem Endbereich des
Substrats (110) angeordnet ist.

10. Organische Leuchtanzeige nach Anspruch 8 oder 9,
wobei der Klebstoff auf dem äußeren Umfang des
Verkappungsmaterials (240) und des Verkappungs-
substrats (250) angeordnet ist.

11. Organische Leuchtanzeige nach Anspruch 1, wobei
das Substrat (110) eine größere Oberflächenaus-
dehnung als die Oberflächenausdehnung des Ver-
kappungssubstrats (250) hat.

12. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei das Substrat (110) eine
Dikke in einem Bereich von 0,05 bis 1 mm hat.

13. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei das Substrat (110) ei-
nes der folgenden umfasst, nämlich ein Glas, ein
Plastikmaterial, ein Polymer oder einen Stahl.

14. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei die lichtundurchlässige
Schicht (210) eine Dicke in einem Bereich von 500

Å (50 nm) bis 3.000 Å (300 nm) hat.

15. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei die lichtundurchlässige
Schicht (210) eines der folgenden ist, nämlich ein
Metall, das UV-Strahlen sperrt, ein transparenter
UV-Schutzstoff oder ein opaker UV-Schutzstoff.

16. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei die lichtundurchlässige
Schicht (210) eines der folgenden ist, nämlich Cr,
Cr2O3, Al, Au, Ag, MgO oder eine Silberlegierung.

17. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei die Gleitschicht (230)
eine Dicke in einem Bereich von 10-100 Pm hat.

18. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, wobei die Gleitschicht (230)
mindestens eines der folgenden umfasst, nämlich
ein organisches Material oder ein anorganisches
Material.

19. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, ferner umfassend:

eine Pufferschicht (120), die unter der Halblei-
terschicht (130) angeordnet ist;
eine Gate-Isolationsschicht (140), die über der
Halbleiterschicht (130) angeordnet ist;
eine Gate-Elektrode (150), die über der Gate-
Isolationsschicht (140) angeordnet ist;
eine dielektrische Zwischenlagenschicht (160),
die über der Gate-Elektrode (150) angeordnet
ist;
eine Source-/Drainelektrode (170), die über der
dielektrischen Zwischentagenschicht (160) an-
geordnet ist;
eine Isolierschicht (180), die über der Source-/
Drainelektrode angeordnet ist; und
eine organische Leuchtdiode (190), die über der
Isolierschicht (180) angeordnet ist.

20. Organische Leuchtanzeige nach einem der vorher-
gehenden Ansprüche, ferner umfassend eine Trei-
berschaltung (139), die ebenfalls über dem Substrat
(110) zwischen dem äußeren Umfang der Halblei-
terschicht (130) und einem inneren Umfang des Ver-
kappungsmaterials (240) angeordnet ist.

21. Verfahren zur Herstellung organischer Leuchtanzei-
gen (101; 102), wobei das Verfahren umfasst:

Ausbilden eines Trägers (112) auf jedem von
zwei Substraten (110), um Biegen zu verhin-
dern;
Ausbilden einer lichtundurchlässigen Schicht
(210) auf einer Seite jedes Substrats (110), die
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einer Seite desselben mit dem Träger (112) dar-
auf gegenüberliegt;
Zusammenkleben der zwei Substrate (110) un-
ter Verwendung eines Klebestoffs, so dass die
lichtundurchlässigen Schichten (210) jedes
Substrats (110) einander gegenüberliegen;
Ausbilden einer Halbleiterschicht (130) auf je-
dem der geklebten Substrate (110), wobei jede
Halbleiterschicht (130) auf einer jeweiligen Seite
der geklebten Substrate (110) ausgebildet wird,
auf welcher der Träger (112) ausgebildet ist;
Ausbilden einer organischen Leuchtdiode (190)
auf jeder Halbleiterschicht (130);
Kleben eines Verkappungssubstrats (250) auf
jedes Substrat (110) durch Injizieren eines Ver-
kappungsmaterials (240) in einen äußeren Um-
fang der organischen Leuchtdiode (190) auf je-
dem Substrat (110);
Sägen eines Bereichs, der einem äußeren Um-
fang des Verkappungsmaterials (240) jedes der
Substrate (110) entspricht, um geklebte organi-
sche Leuchtanzeigeeinheiten (101; 102) auszu-
bilden, während der Träger (112) auf jedem
Substrat (110) belassen wird; und
Trennen der beiden geklebten Substrate (110).

22. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach Anspruch 21, wobei jeder Träger
(112) auf einem Endbereich jedes entsprechenden
Substrats (110) ausgebildet wird, in dem das Sägen
durchgeführt wird.

23. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach Anspruch 21 oder 22, wobei jeder Trä-
ger (112) auf dem äußeren Umfang jeder entspre-
chenden organischen Leuchtdiode (190) und Halb-
leiterschicht (130) ausgebildet wird.

24. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 23, wobei
jeder Träger (112) entweder aus einem isolierenden
Material oder aus einem leitfähigen Material ausge-
bildet wird.

25. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 24, wobei
jeder Träger (112) so ausgebildet wird, dass er dün-
ner als das Verkappungsmaterial (240) ist.

26. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 25, wobei
jeder Träger (112) so ausgebildet wird, dass er dün-
ner als das Verkappungsmaterial (240) und das Ver-
kappungssubstrat (250) zusammen ist.

27. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 26, wobei
der Klebstoff auf einen Bereich jedes Substrats (110)

aufgetragen wird, der dem äußeren Umfang der or-
ganischen Leuchtdiode (190) und der Halbleiter-
schicht (130) entspricht.

28. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 27, wobei
der Klebstoff auf einen Bereich jedes Substrats (110)
aufgetragen wird, der einem äußeren Umfang des
Verkappungsmaterials (240) entspricht.

29. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 28, wobei
das Substrat (110) so ausgebildet wird, dass es eine
Dicke in einem Bereich von 0,05 bis 1 mm hat.

30. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 29, wobei
jedes Substrat (110) aus einem der folgenden aus-
gebildet wird, nämlich einem Glas, einem Plastikma-
terial, einem Polymer oder einem Stahl.

31. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 30, wobei
jede lichtundurchlässige Schicht (210) auf der unte-
ren Oberfläche des jeweiligen Substrats (110) so
ausgebildet wird, dass sie eine Dicke in einem Be-
reich von 500 Å (50 nm) bis 3.000 Å (300 nm) hat.

32. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 31, wobei
jede lichtundurchlässige Schicht (210) durch Be-
schichten der unteren Oberfläche jedes entspre-
chenden Substrats (110) mit einem UV-Schutzstoff
ausgebildet wird.

33. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 32, wobei
jede lichtundurchlässige Schicht (210) aus einem
der folgenden ausgebildet wird, nämlich einem Me-
tall, das UV-Strahlen sperrt, einem transparenten
UV-Schutzstoff oder einem opaken UV-Schutzstoff.

34. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 33, wobei
jede lichtundurchlässige Schicht (210) auf der unte-
ren Oberfläche jedes entsprechenden Substrats
(110) aus einem der folgenden ausgebildet wird,
nämlich Cr, Cr2O3, Al, Au, Ag, MgO oder einer Sil-
berlegierung.

35. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 34, wobei
beim Ausbilden jeder lichtundurchlässigen Schicht
(210) ferner eine Gleitschicht (230) auf einer unteren
Oberfläche jedes entsprechenden Substrats (110)
ausgebildet wird.

36. Verfahren zur Herstellung einer organischen Leuch-
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tanzeige nach einem der Ansprüche 21 bis 34, wobei
beim Ausbilden jeder lichtundurchlässigen Schicht
(210) eine Gleitschicht (230) mit einer Dicke in einem
Bereich von 10 bis 100 Pm auf einer unteren Ober-
fläche jedes entsprechenden Substrats (110) aus-
gebildet wird.

37. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 36, wobei
beim Ausbilden jeder lichtundurchlässigen Schicht
(210) ferner eine Gleitschicht (230) entweder aus
einem organischen Material oder aus einem anor-
ganischen Material auf einer unteren Oberfläche je-
des entsprechenden Substrats (110) ausgebildet
wird.

38. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 35 bis 37, wobei
beim Kleben jedes Substrats (110) eine Gleitschicht
(230) auf jedem einander berührenden Substrat
(110) ausgebildet wird.

39. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 38, wobei
beim Klebenjedes Verkappungssubstrats (250) die
Breite des Verkappungssubstrats (250) so ausgebil-
det wird, dass sie kleiner als die jedes entsprechen-
den Substrats (110) ist.

40. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 39, wobei
das Sägen unter Verwendung eines Laserstrahls
ausgeführt wird.

41. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 40, wobei
das Sägen so ausgeführt wird, dass der Klebstoff
auf jedem entsprechenden Substrat (110) verbleibt.

42. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 41, wobei
nach dem Trennen der Substrate (110) jede lichtun-
durchlässige Schicht (210) entfernt wird.

43. Verfahren zur Herstellung einer organischen Leuch-
tanzeige nach einem der Ansprüche 21 bis 42, wobei
das Ausbilden jeder Halbleiterschicht (130) das Aus-
bilden einer Treiberschaltung (139) darin ein-
schließt.

Revendications

1. Affichage électroluminescent organique (101 ; 102)
comprenant :

un substrat (110) ayant un support (112) disposé
dessus ;

une couche de semi-conducteur (130) disposée
au-dessus du substrat (110) ;
une diode électroluminescente organique (190)
disposée au-dessus de la couche de semi-con-
ducteur (130) ;
un encapsulant (240) disposé sur une région du
substrat (110) correspondant à une périphérie
extérieure de la diode électroluminescente or-
ganique (190) et de la couche de semi-conduc-
teur (130) ;
un substrat d’encapsulation (250) connecté à
encapsulant (240) ;
caractérisé par :

une couche non-transmissive (210) dispo-
sée sur un côté du substrat (110) opposé
au côté de celui-ci ayant la couche de semi-
conducteur (130) disposée dessus ; et
une couche anti-frottement (230) disposée
en séquence avec la couche non-transmis-
sive (210) sur un côté du substrat (110) op-
posé au côté de celui-ci ayant la couche de
semi-conducteur (130) disposée dessus.

2. Affichage électroluminescent organique selon la re-
vendication 1, dans lequel le support (112) et la cou-
che de semi-conducteur (130) sont disposés sur un
même côté du substrat (110).

3. Affichage électroluminescent organique selon la re-
vendication 1 ou 2, dans lequel le support (112) est
disposé sur au moins une région d’extrémité du
substrat (110).

4. Affichage électroluminescent organique selon l’une
quelconque des revendications 1 à 3, dans lequel le
support (112) est disposé sur la périphérie extérieure
de la diode électroluminescente organique (190) et
de la couche de semi-conducteur (130).

5. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel le support (112) comprend au moins l’un soit
d’un matériau isolant soit d’un matériau conducteur.

6. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel le support (112) est plus mince que l’encap-
sulant (240).

7. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel le support (112) est plus mince que l’encap-
sulant (240) et le substrat d’encapsulation (250) pris
ensemble.

8. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, com-
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prenant en outre un agent collant formé sur un côté
du substrat (110) opposé au côté de celui-ci ayant
le support (112) disposé dessus.

9. Affichage électroluminescent organique selon la re-
vendication 8, dans lequel l’agent collant est disposé
sur au moins une région d’extrémité du substrat
(110).

10. Affichage électroluminescent organique selon la re-
vendication 8 ou 9, dans lequel l’agent collant est
disposé sur la périphérie extérieure de l’encapsulant
(240) et du substrat d’encapsulation (250).

11. Affichage électroluminescent organique selon la re-
vendication 1, dans lequel le substrat (110) a une
surface spécifique supérieure à la surface spécifique
du substrat d’encapsulation (250).

12. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel le substrat (110) a une épaisseur située dans
la plage allant de 0,05 à 1 mm.

13. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel le substrat (110) comprend l’un parmi un ver-
re, une matière plastique, un polymère et un acier.

14. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel la couche non-transmissive (210) a une épais-
seur située dans la plage allant de 500 Å (50 nm) à
3000 Å (300 nm).

15. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel la couche non transmissive (210) est l’un par-
mi un métal qui bloque les rayons UV, un agent pro-
tecteur contre les rayons UV transparent, et un agent
protecteur contre les rayons UV opaque.

16. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel la couche non-transmissive (210) est l’un par-
mi Cr, Cr2O3, Al, Au, Ag, MgO et un alliage d’argent.

17. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel la couche anti-frottement (230) a une épais-
seur située dans la plage allant de 10 à 100 Pm.

18. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, dans
lequel la couche anti-frottement (230) comprend au
moins l’un parmi un matériau organique et un maté-
riau inorganique.

19. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, com-
prenant en outre :

une couche de tampon (120) disposée sous la
couche de semi-conducteur (130) ;
une couche d’isolation de grille (140) disposée
au-dessus de la couche de semi-conducteur
(130) ;
une électrode de grille (150) disposée au-des-
sus de la couche d’isolation de grille (140) ;
une couche diélectrique inter-couche (160) dis-
posée au-dessus de l’électrode de grille (150) ;
une électrode de source/drain (170) disposée
au-dessus de la couche diélectrique inter-cou-
che (160) ;
une couche d’isolation (180) disposée au-des-
sus de l’électrode de source/drain ; et
une diode électroluminescente organique (190)
disposée au-dessus de la couche d’isolation
(180).

20. Affichage électroluminescent organique selon l’une
quelconque des revendications précédentes, com-
prenant en outre un circuit d’attaque (139) disposé
encore au-dessus du substrat (110) entre la périphé-
rie extérieure de la couche de semi-conducteur (130)
et une périphérie intérieure de l’encapsulant (240).

21. Procédé pour fabriquer des affichages électrolumi-
nescents organiques (101 ; 102), lequel procédé
comprenant :

la formation d’un support (112) sur chacun des
deux substrats (110) pour empêcher un
fléchissement ;
la formation d’une couche non-transmissive
(210) sur un côté de chaque substrat (110) op-
posé à un côté de celui-ci ayant le support (112)
disposé dessus ;
le collage des deux substrats (110) ensemble
au moyen d’un agent collant de façon que les
couches non-transmissives (210) de chaque
substrat (110) se fassent mutuellement face ;
la formation d’une couche de semi-conducteur
(130) sur chacun des substrats collés (110),
chaque couche de semi-conducteur (130) étant
formée sur un côté respectif des substrats collés
(110) sur lequel est formé le support (112) ;
la formation d’une diode électroluminescente or-
ganique (190) sur chaque couche de semi-con-
ducteur (130) ;
le collage d’un substrat d’encapsulation (250)
sur chaque substrat (110) par injection d’un en-
capsulant (240) dans une périphérie extérieure
de la diode électroluminescente organique
(190) sur chaque substrat (110) ;
le sciage d’une région correspondant à une pé-
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riphérie extérieure de l’encapsulant (240) de
chacun des substrat (110) pour former des affi-
chages électroluminescents organiques unitai-
res collés (101 ; 102) tout en laissant le support
(112) sur chaque substrat (110) ; et
la séparation des deux substrats collés (110).

22. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon la revendication 21, dans
lequel chaque support (112) est formé sur une région
d’extrémité de chaque substrat respectif (110) dans
lequel est effectué le sciage.

23. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon la revendication 21 ou 22,
dans lequel chaque support (112) est formé sur la
périphérie extérieure de chaque diode électrolumi-
nescente organique (190) et couche de semi-con-
ducteur (130) respective.

24. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 23, dans lequel chaque support
(112) est formé soit d’un matériau isolant soit d’un
matériau conducteur.

25. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 24, dans lequel chaque support
(112) est formé de façon à être plus fin que l’encap-
sulant (240).

26. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 25, dans lequel chaque support
(112) est formé de façon à être plus fin que tant l’en-
capsulant (240) que le substrat d’encapsulation
(250).

27. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 26, dans lequel l’agent collant est
appliqué à une région de chaque substrat (110) cor-
respondant à la périphérie extérieure de la diode
électroluminescente organique (190) et de la couche
de semi-conducteur (130).

28. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 27, dans lequel l’agent collant est
appliqué à une région de chaque substrat (110) cor-
respondant à une périphérie extérieure de l’encap-
sulant (240).

29. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 28, dans lequel chaque substrat
(110) est formé de façon à avoir une épaisseur située

dans la plage allant de 0,05 à 1 mm.

30. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 29, dans lequel chaque substrat
(110) est formé de l’un parmi un verre, une matière
plastique, un polymère et un acier.

31. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 30, dans lequel chaque couche
non-transmissive (210) est formée sur la surface in-
férieure du substrat respectif (110) de façon à avoir
une épaisseur située dans la plage allant de 500 Å
(50 nm) à 3000 Å (300 nm).

32. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 31, dans lequel chaque couche
non-transmissive (210) est formée par revêtement
de la surface inférieure de chaque substrat respectif
(110) avec un agent protecteur contre les rayons UV.

33. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 32, dans lequel chaque couche
non-transmissive (210) est formée de l’un parmi un
métal qui bloque les rayons UV, un agent protecteur
contre les rayons UV transparent, et un agent pro-
tecteur contre les rayons UV opaque.

34. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 33, dans lequel chaque couche
non-transmissive (210) est formée sur la surface in-
férieure de chaque substrat respectif (110) en l’un
parmi Cr, Cr2O3, Al, Au, Ag, MgO et un alliage d’ar-
gent.

35. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 34, dans lequel, dans la formation
de chaque couche non-transmissive (210), est en
outre formée une couche anti-frottement (230) sur
une surface inférieure de chaque substrat respectif
(110).

36. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 34, dans lequel, dans la formation
de chaque couche non-transmissive (210), est for-
mée une couche anti-frottement (230) ayant une
épaisseur située dans la plage allant de 10 à 100
Pm sur une surface inférieure de chaque substrat
respectif (110).

37. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
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vendications 21 à 36, dans lequel, dans la formation
de chaque couche non-transmissive (210), est en
outre formée une couche anti-frottement (230) soit
en un matériau organique soit en un matériau inor-
ganique sur une surface inférieure de chaque cou-
che non-transmissive respective (210).

38. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 35 à 37, dans lequel, dans le collage
de chaque substrat (110), est formée une couche
anti-frottement (230) sur chaque substrat mutuelle-
ment en contact (110).

39. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 38, dans lequel, dans le collage
de chaque substrat d’encapsulation (250), la largeur
du substrat d’encapsulation (250) est formée de fa-
çon à être inférieure à celle de chaque substrat res-
pectif (110).

40. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 39, dans lequel le sciage est exé-
cuté au moyen d’un faisceau laser.

41. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 40, dans lequel le sciage est exé-
cuté de façon que l’agent collant reste dans chaque
substrat respectif (110).

42. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 41, dans lequel, après séparation
des substrats (110), chaque couche non-transmis-
sive (210) est retirée.

43. Procédé pour fabriquer un affichage électro-lumi-
nescent organique selon l’une quelconque des re-
vendications 21 à 42, dans lequel la formation de
chaque couche de semi-conducteur (130) comprend
la formation d’un circuit d’attaque (139) dans celle-ci.
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