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(57) ABSTRACT

A flexible organic light emitting display and a method of
fabricating the same are disclosed in which flexible organic
light emitting display may be realized without a plastic
based substrate, and at the same time an ideal WVTR
characteristic level for stably driving an organic light emit-
ting element without deterioration may be realized. The
flexible organic light emitting display comprises a first
ultra-thin film glass substrate that includes aluminum sili-
cide; a thin film transistor (TFT) device arranged on the first
ultra-thin film glass substrate; and an organic light emitting
element arranged on the TFT element.
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FIG. 4

step of preparing first ultra-thin film glass substrate and carrier glass

; . —~— Sl
substrate thicker than the first ultra-thin film glass substrate
step of forming an aluminum (Al) based inorganic layer on surface L _ o
of carrier glass substrate or first ultra-thin film glass substrate
step of bonding carrier glass substrate and first ultra-thin L
film glass substrate to each other by overlapping
step of heating bonded carrier glass substrate and first ultra-thin film glass Y
substrate at high temperature
step of forming TFT element and organic light emitting element Y
on first ulfra-thin film glass substrate

step of forming third adhesive layer and third ultra-thin film glass
substratc to arrange third adhcsive layer between organic light emitting clement f~— S6
and the third ultra-thin film glass substrate

step of detaching carrier glass substrate from first ultra-thin film glass
substrate by cutting carrier glass substrate, the first ultra-thin film glass |~ S7
substrate and Al based inorganic layer

step of forming first adhesive layer and plastic protective film
to arrange first adhesive layer between first ultra-thin film glass —— 38
substrate and plastic protective film

step of forming UV hardening sealing on corner
of plastic protective film
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1
FLEXIBLE ORGANIC LIGHT EMITTING
DISPLAY

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of the Korean Patent
Application No. 10-2014-0168244 filed on Nov. 28, 2014,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a flexible organic light
emitting display. More particularly, the present invention
relates to a flexible organic light emitting display that
includes a thin film transistor (TFT) driving device formed
on an ultra-thin film glass substrate and an organic light
emitting element, and a method of fabricating the same.

Discussion of the Related Art

An organic light emitting display (OLED) is a self-light
emitting display device, and may be fabricated to have a
lightweight and slim size because it does not need a separate
light source, as in a liquid crystal display (LCD). Also, the
organic light emitting display is favorable with respect to
power consumption due to low driving voltage and also is
excellent for color realization, response speed, viewing
angle, and contrast ratio (CR). As a result, the organic light
emitting display has been studied as a next-generation
display.

Particularly, studies of a flexible organic light emitting
display (flexible OLED), which may be bent or unbent, or
may be folded or unfolded, so as to be used for various
applications, have been actively made. In case of such a
flexible organic light emitting display, a plastic based sub-
strate such as polyimide (PI) may be used to realize a
flexible substrate.

Since the organic light emitting display uses an organic
material which is a compound of a conjugated molecular
structure as a light emitting layer, a serious problem occurs
in that the organic light emitting layer is highly sensitive to
oxygen and water. Thus, deteriorating the device. Deterio-
ration of the organic light emitting layer due to oxygen and
water could lead to deterioration of lifetime of the organic
light emitting display. For this reason, the organic light
emitting display should encapsulate the organic light emit-
ting element that includes the organic light emitting layer. At
this time, in order that deterioration caused by oxygen and
water of the organic light emitting layer does not cause a
defect of the organic light emitting display, it is known that
a water vapor transmission rate (WVTR) value of an encap-
sulation member should be 10-6 g/m2-day or less. That s, it
is known that a barrier characteristic level required by the
organic light emitting display has a WVTR value of 10-6
g/m2-day or less. To this end, the organic light emitting
element is protected by a substrate having a low WVTR
value or an encapsulation member of various materials.

However, the plastic based substrate used to realize the
flexible organic light emitting display has a WVTR value
that is relatively higher than that of a glass substrate having
aperfect WVTR characteristic. That is, oxygen and water do
not pass through the glass substrate, whereas oxygen and
water could pass through the plastic based substrate rela-
tively easily. Therefore, if the organic light emitting display
is fabricated using the plastic based substrate, oxygen and
water are easily permeated into the organic light emitting
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element. This becomes the most important defect factor in
the organic light emitting display that uses a plastic based
substrate.

Therefore, efforts for solving water permeation in a plastic
substrate based flexible organic light emitting display have
been made in such a manner that barrier layers, which are
bendable while preventing oxygen and water from being
permeated between organic light emitting element including
an organic light emitting layer and an upper substrate and
between the organic light emitting element and a lower
substrate, are formed. One of the efforts is a thin film
encapsulation technique that alternately deposits an inor-
ganic film and an organic film on the organic light emitting
element that includes the organic light emitting layer. For
example, a technique of the Korean Patent Application No.
10-2011-0101016 has been provided, in which a multi-
buffer layer is provided between an organic light emitting
layer and a plastic based substrate and has a structure that an
inorganic layer of SiOx and an inorganic layer of SiNx are
deposited alternately.

PRIOR ART REFERENCE

1. Flexible OLED device (Korean Patent Application No.
10-2011-0101016)

According to the related art including the disclosure
disclosed in Korean Patent Application No. 10-2011-
0101016, the following problems occur.

The thinner the organic light emitting display 1s, the more
improved flexibility the flexible organic light emitting dis-
play has. Therefore, if a thickness of a thin film encapsula-
tion is thin, flexibility of the flexible organic light emitting
display is improved. However, if a plastic based substrate is
used, the multi-buffer layer should be formed at a thickness
of at least 0.7 um or more to reach a barrier characteristic
level required by the flexible organic light emitting display.
However, to improve flexibility of the flexible organic light
emitting display, it is preferable that the thickness of the
multi-buffer layer is thin. That is, as far as the plastic based
substrate is used in the flexible organic light emitting dis-
play, flexibility and barrier characteristic have a trade-off
relationship.

In other words, as far as the plastic based substrate is used
in the flexible organic light emitting display, barrier layers
should be provided at a thickness of several micrometers to
several tens of micrometers to ideally prevent water perme-
ation from occurring. This may result in a structure that goes
against a desired slim size of the organic light emitting
display. In addition, as barrier layers of different refractive
indexes are deposited, a new problem occurs in that optical
conditions should be considered. In this respect, the design
and manufacturing of the barrier layers becomes very com-
plicated.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a flexible
organic light emitting display and a method of fabricating
the same, which substantially obviates one or more prob-
lems due to limitations and disadvantages of the related art.

An advantage of the present invention is to provide a
flexible organic light emitting display, which includes a thin
film transistor (TFT) driving device formed on an ultra-thin
film glass substrate, or of other material excluding plastic,
and an organic light emitting element, and a method of
fabricating the same.
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Additional advantages and features of the invention will
be set forth in part in the description which follows and in
part will become apparent to those having ordinary skill in
the art upon examination of the following or may be learned
from practice of the invention. The objectives and other
advantages of the invention may be realized and attained by
the structure particularly pointed out in the written descrip-
tion and claims hereof as well as the appended drawings.

To achieve these and other advantages and in accordance
with the purpose of the invention, as embodied and broadly
described herein, a flexible organic light emitting display
according to the embodiment of the present invention com-
prises a first ultra-thin film glass substrate including alumi-
num silicide; a thin film transistor (TFT) device arranged on
the first ultra-thin film glass substrate; and an organic light
emitting element arranged on the TFT element.

In another aspect of the present invention, a method of
fabricating a flexible organic light emitting display com-
prises the steps of bonding a carrier glass substrate and a first
ultra-thin film glass substrate to each other by overlapping
so that a boundary surface where a corner of the carrier glass
substrate and a corner of the first ultra-thin film glass
substrate are directly in contact with each other exists and at
the same time an aluminum based inorganic layer is
arranged between the carrier glass substrate and the first
ultra-thin film glass substrate; heating the bonded carrier
glass substrate and first ultra-thin film glass substrate at a
high temperature; forming a TFT element and an organic
light emitting element on the first ultra-thin film glass
substrate; and detaching the carrier glass substrate and the
first ultra-thin film glass substrate from each other by cutting
the carrier glass substrate, the first ultra-thin film glass
substrate and the aluminum based inorganic layer.

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

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

FIGS. 1 to 3 are cross-sectional views briefly illustrating
a flexible organic light emitting display according to an
embodiment of the present invention;

FIG. 4 is a flow chart illustrating a method of fabricating
a flexible organic light emitting display according to an
embodiment of the present invention;

FIGS. 5(a) to 5(f) are cross-sectional views illustrating a
method of fabricating a flexible organic light emitting dis-
play according to an embodiment of the present invention;
and

FIGS. 6(a) and 6(b) are mimetic views of a boundary
surface A and an area A', which are displayed in a cross-
sectional view for illustrating a method of fabricating a
flexible organic light emitting display according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Reference will now be made in detail to the exemplary
embodiments of the present invention, examples of which
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are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used through-
out the drawings to refer to the same or like parts.

Advantages and features of the present invention, and
implementation methods thereof will be clarified through
following embodiments described with reference to the
accompanying drawings. The present invention may, how-
ever, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the scope of the present invention to those skilled in the art.
Further, the present invention is only defined by scopes of
claims.

A shape, a size, a ratio, an angle, and a number disclosed
in the drawings for describing embodiments of the present
invention are merely an example, and thus, the present
invention is not limited to the illustrated details.

Like reference numerals refer to like elements throughout
the specification.

In the following description, when the detailed descrip-
tion of the relevant known function or configuration is
determined to unnecessarily obscure the important point of
the present invention, the detailed description will be omit-
ted.

In a case where ‘comprise’, ‘have’, and ‘include’
described in the present specification are used, another part
may be added unless ‘only~’ is used.

The terms of a singular form may include plural forms
unless referred to the contrary.

In construing an element, the element is construed as
including an error range although there is no explicit
description.

In description of embodiments of the present invention,
when a structure (for example, an electrode, a line, a wiring,
alayer, or a contact) is described as being formed at an upper
portion/lower portion of another structure or on/under the
other structure, this description should be construed as
including a case where the structures contact each other and
moreover, a case where a third structure is disposed ther-
ebetween.

In describing a time relationship, for example, when the
temporal order is described as ‘after~’, ‘subsequent~’,
‘next~’, and ‘before~’, a case which is not continuous may
be included unless ‘just’ or “direct’ is used.

If an element (first element) is ‘connected’, ‘combined’ or
‘accessed” to another element (second element) in this
specification, it is to be understood that the first element may
directly be connected to the second element but a third
element may be interposed between the first element and the
second element and the first and second element may be
connected to each other through the third element.

It will be understood that, although the terms “first”,
“second”, “A”, “B”, “(a)”, “(b)”, etc. may be used herein to
describe various elements, these elements should not be
limited by these terms. These terms are only used to distin-
guish one element from another. For example, a first element
could be termed a second element, and, similarly, a second
element could be termed a first element, without departing
from the scope of the present invention.

Features of various embodiments of the present invention
may be partially or overall coupled to or combined with each
other, and may be variously inter-operated with each other
and driven technically as those skilled in the art can suffi-
ciently understand. The embodiments of the present inven-
tion may be carried out independently from each other, or
may be carried out together in co-dependent relationship.
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The flexible organic light emitting display according to
the various embodiments of the present invention will be
described with reference to the accompanying drawings. In
the drawings, various layers which are elements of the
flexible organic light emitting display according to the
present invention are expressed in a shape of rectangle for
convenience. Although front sides and lateral sides of the
various layers are seen to be clearly identified from one
another, the front sides and the lateral sides may actually
have a slow curved type without being clearly identified
from one another.

Hereinafter, the organic light emitting display and the
method of fabricating the same according to the embodiment
of the present invention will be described in detail with
reference to the accompanying drawings.

FIG. 1 is a cross-sectional view briefly illustrating a
flexible organic light emitting display 100 according to an
embodiment of the present invention.

As shown in FIG. 1, the flexible organic light emitting
display 100 according to the embodiment of the present
invention includes a first ultra-thin film glass substrate 110
corresponding to a lower substrate of the flexible organic
light emitting display, a TFT element 120 arranged on the
first ultra-thin film glass substrate 110, and an organic light
emitting element 130 arranged on the TFT element 120.

The first ultra-thin film glass substrate 110 is a glass
substrate having a very thin thickness of 10 pm to 100 pm.
Since the glass substrate has low elasticity and is likely to be
broken or damaged, implementations of using a glass sub-
strate as a substrate of a flexible organic light emitting
display has been excluded in the art. It is known that a glass
substrate having a thickness of 50 pm generally has a
maximum curvature radius of 50 mm. In this case, the
maximum curvature radius of the glass substrate denotes a
curvature radius when the glass substrate is bent physically
to the maximum range without being broken if bending
stress 1s given to the glass substrate at gradually high
strength. Although the maximum curvature radius of the
glass substrate becomes smaller as the thickness of the glass
substrate becomes thinner, if bending stress at a strength of
a certain level or more is given to the glass substrate, the
glass substrate is broken unconditionally. Therefore, even
though the glass substrate is fabricated at a thin thickness, it
is known that the thin glass substrate has no great effect on
increasing the flexibility of the substrate.

However, in the flexible organic light emitting display
100 according to the embodiment of the present invention,
the first ultra-thin film glass substrate 110 which is a very
thin glass substrate of 40 pm (or other material substrate
having appropriate characteristics) has been used. When a
first adhesive layer 140 of 25 pm (or other functional film or
layer having appropriate characteristics) and a plastic pro-
tective film 150 of 38 um (or other functional film or layer
having appropriate characteristics), which will be described
later, are bonded (or otherwise attached) with the first
ultra-thin film glass substrate 110 of 40 pm, a maximum
curvature radius value of 3 mm is obtained. That is, the first
ultra-thin film glass substrate 110 bonded with the first
adhesive layer 140 and the plastic protective film 150 may
be bent freely within the maximum curvature radius range of
3 mm, whereby the first ultra-thin film glass substrate 110
may be used as the substrate in the flexible organic light
emitting display. As a result, the flexible organic light
emitting display 100 according to the embodiment of the
present invention may optimize WVTR characteristics by
using the specially structured glass substrate and at the same
time may be bent effectively.
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Also, aluminum silicide 111 (Al Si) exists in the first
ultra-thin film glass substrate 110. That is, the first ultra-thin
film glass substrate 110 includes aluminum silicide 111.
Here, a concentration of the aluminum silicide 111 of the
first ultra-thin film glass substrate 110 is higher in an area of
this first ultra-thin film glass substrate located farther away
from the TFT element 120.

In the flexible organic light emitting display 100 accord-
ing to the embodiment of the present invention, at least one
second adhesive layer (or other functional film or layer
having appropriate characteristics) and at least one second
ultra-thin film glass substrate (or other material substrate
having appropriate characteristics) may be additionally
arranged between the first ultra-thin film glass substrate 110
and the TFT element 120. That is, a lower substrate of the
flexible organic light emitting display 100 may be config-
ured by a plurality of ultra-thin film glass substrates.

If the lower substrate of the flexible organic light emitting
display 100 is configured by a plurality of ultra-thin film
glass substrates, the second adhesive layer is arranged
appropriately between the plurality of ultra-thin film glass
substrates. The first ultra-thin film glass substrate 110 of the
plurality of ultra-thin film glass substrates is arranged at the
outmost area. That is, the first ultra-thin film glass substrate
110 of the plurality of ultra-thin film glass substrates is
arranged to be farthest away from the TFT element 120.
Here, the second ultra-thin film glass substrate may not
include aluminum silicide 111, which is unlike the first
ultra-thin film glass substrate 110. Alternatively, if the
second ultra-thin film glass substrate may include aluminum
silicide 111 like the first ultra-thin film glass substrate 110,
the second ultra-thin film glass substrate may include alu-
minum silicide 111 of a concentration lower than that of the
aluminum silicide 111 included in the first ultra-thin film
glass substrate 110. That is, the concentration of the alumi-
num silicide 111 of the second ultra-thin film glass substrate
is equal to O, or greater than 0 and lower than the concen-
tration of the aluminum silicide 111 included in the first
ultra-thin film glass substrate 110.

The TFT element 120 includes a driving TFT for driving
the organic light emitting element 130, a switching TFT,
various capacitors, and a conductive line connected to the
driving TFT and the switching TFT to apply a signal. The
switching TFT charges a data voltage in the capacitor in
response to a scan pulse. The driving TFT controls the
amount of luminescence of the organic light emitting ele-
ment 130 by controlling the amount of current supplied to
the organic light emitting element 130 in accordance with
the data voltage charged in the capacitor.

Each of the driving TFT and the switching TFT may be
any one of, but not limited to, a-Si TFT, oxide TFT, and
LTPS. Also, each of the driving TFT and the switching TFT
may be any one of, but not limited to, NMOS, PMOS, and
CMOS.

The conductive line may be made of a metal material
having low resistance.

Also, an inorganic insulating layer surrounding the con-
ductive line to insulate the conductive line may be arranged
in the flexible organic light emitting display 100 according
to the embodiment of the present invention. For example,
when the flexible organic light emitting display 100 accord-
ing to the embodiment of the present invention is bent and
unbent, an area of the inorganic insulating layer may be
minimized so as not to cause any cracks in the inorganic
insulating layer and the conductive line. In order to mini-
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mize the area of the inorganic insulating layer, the inorganic
insulating layer may be patterned at the same pattern as that
of the conductive line.

The organic light emitting element 130 includes a first
electrode, an organic light emitting layer, and a second
electrode.

When a potential of a certain level is applied to the
organic light emitting element 130, holes and electrons are
injected into the organic light emitting layer by the first
electrode and the second electrode. Excitons having a high
energy state are generated in the organic light emitting layer
by the injected holes and electrons, and light energy is
generated as the excitons are transited to a stable energy
state.

The first electrode or the second electrode may be a
transparent or semi-transparent conductive layer depending
on an emission direction of the light energy generated in the
organic light emitting element 130.

The flexible organic light emitting display 100 according
to the embodiment of the present invention may further
include a first adhesive layer 140 arranged below the first
ultra-thin film glass substrate 110 and a plastic protective
film 150 arranged below the first adhesive layer 140.

The first adhesive layer 140 may be comprised of pressure
sensitive adhesive (PSA), for example.

The plastic protective film 150 has flexibility or elasticity,
and thus includes a material that may support the first
ultra-thin film glass substrate 110 so as not to be damaged
when the first ultra-thin film glass substrate 110 is bent. The
plastic protective film 150 may be comprised of Polyethyl-
eneterephthalate (PET) or Polyethylenenaphthalate (PEN),
for example.

The plastic protective film 150 has an area wider than that
of the first ultra-thin film glass substrate 110 which is in
contact with the plastic protective film 150 by the first
adhesive layer 140. The entire area of the first ultra-thin film
glass substrate 110 is fully overlapped (i.e. covered) with the
area of the plastic protective film 150 that is wider than the
first ultra-thin film glass substrate 110. That is, at least a
corner of the plastic protective film 150 which is not
overlapped with the first ultra-thin film glass substrate 110
exists. As a result, the first ultra-thin film glass substrate 110
which is vulnerable to external impact and is bent can be
effectively and physically protected by the plastic protective
film 150. Also, when the first ultra-thin film glass substrate
110 is bent, the plastic protective film 150 provides elasticity
to the first ultra-thin film glass substrate 110, whereby the
first ultra-thin film glass substrate 110 may be prevented
from damage. In order to effectively perform this function,
the sum of the thickness of the first adhesive layer 140 and
the thickness of the plastic protective film 150 should be
greater than the thickness of the first ultra-thin film glass
substrate 110.

Also, the flexible organic light emitting display 100
according to the embodiment of the present invention may
further include a UV hardening sealant 160 (or other mate-
rial having appropriate characteristics) arranged on the cor-
ner of the plastic protective film 150. The UV hardening
sealant 160 may be comprised of resin of which hardening
is performed if light energy of UV wavelength area is given
thereto.

The UV hardening sealant 160 is arranged on the corner
of the plastic protective film 150 to surround the first
ultra-thin film glass substrate 110 when viewed on a plane.

Next, a case where an aluminum (Al) based inorganic
layer 170 is added to the flexible organic light emitting
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display 100 according to the embodiment of the present
invention shown in FIG. 1 will be described with reference
to FIG. 2.

FIG. 2 is a cross-sectional view illustrating a flexible
organic light emitting display 100 according to the embodi-
ment of the present invention. In describing the flexible
organic light emitting display 100 according to the embodi-
ment of the present invention corresponding to FIG. 2, the
description of the same elements as those of the flexible
organic light emitting display 100 according to the embodi-
ment of the present invention corresponding to FIG. 1 will
be omitted, and elements added to or different from those of
the flexible organic light emitting display 100 according to
the embodiment of the present invention corresponding to
FIG. 1 will be described.

In more detail, as shown in FIG. 2, the flexible organic
light emitting display 100 according to the embodiment of
the present invention may include a first ultra-thin film glass
substrate 110 corresponding to a lower substrate of the
flexible organic light emitting display, a TFT element 120
arranged on the first ultra-thin film glass substrate 110, an
organic light emitting element 130 arranged on the TFT
element 120, and an aluminum (Al) based inorganic layer
170 arranged below the first ultra-thin film glass substrate
110 in direct contact with the first ultra-thin film glass
substrate 110.

In this case, the flexible organic light emitting display 100
according to the embodiment of the present invention may
be a flexible organic light emitting display in which light
energy generated in the organic light emitting element 130
is emitted to an opposite direction of a direction of the first
ultra-thin film glass substrate 110, that is, a display direction
of the organic light emitting display is towards an upper
substrate direction and not towards a lower substrate direc-
tion.

The aluminum (Al) based inorganic layer 170 may
include aluminum oxide (Al O,). The aluminum oxide may
be comprised of Al,O; only, which is ideally the most
stabilized state. However, aluminum oxide may actually
exist in the form of AlO, ALO, etc. as Al is not fully
oxidized. In addition to the aluminum oxide, minor
unwanted impurities may exist in the inorganic layer 170.

At this time, the flexible organic light emitting display
100 according to an embodiment of the present invention
may further include a first adhesive layer 140 arranged
below the aluminum (Al) based inorganic layer 170, and a
plastic protective film 150 arranged below the first adhesive
layer 140. That is, the aluminum (Al) based inorganic layer
170 may be arranged between the first ultra-thin film glass
substrate 110 and the first adhesive layer 140.

Next, a case where a third ultra-thin film glass substrate
190 is added to the flexible organic light emitting display
100 according to the embodiment of the present invention
shown in FIG. 1 as an upper substrate will be described with
reference to FIG. 3.

FIG. 3 is a cross-sectional view illustrating a flexible
organic light emitting display 100 according to an embodi-
ment of the present invention. In the description of the
flexible organic light emitting display 100 according to an
embodiment of the present invention corresponding to FIG.
3, description of the same elements as those of the flexible
organic light emitting display 100 according to the embodi-
ment of the present invention corresponding to FIG. 1 will
be omitted, and elements different from those of the flexible
organic light emitting display 100 according to the embodi-
ment of the present invention corresponding to FIG. 1 will
be additionally described.
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In more detail, as shown in FIG. 3, the flexible organic
light emitting display 100 according to the embodiment of
the present invention may include a first ultra-thin film glass
substrate 110 corresponding to a lower substrate of the
flexible organic light emitting display, a TFT element 120
arranged on the first ultra-thin film glass substrate 110, an
organic light emitting element 130 arranged on the TFT
element 120, a third adhesive layer 180 arranged on the
organic light emitting element 130, and a third ultra-thin film
glass substrate 190 arranged on the third adhesive layer 180.

The third ultra-thin film glass substrate 190 arranged on
the organic light emitting element 130 becomes an upper
substrate of the flexible organic light emitting display 100
according to the embodiment of the present invention.

The third ultra-thin film glass substrate 190 may include
aluminum silicide 111. That is, the third ultra-thin film glass
substrate 190 may not include aluminum silicide 111 unlike
the first ultra-thin film glass substrate 110, or may include
aluminum silicide 111 like the first ultra-thin film glass
substrate 110. If the third ultra-thin film glass substrate 190
includes aluminum silicide 111, the description that the first
ultra-thin film glass substrate 110 includes aluminum sili-
cide 111 is equally applied to the third ultra-thin film glass
substrate 190. For example, the third ultra-thin film glass
substrate 190 has higher concentration of the aluminum
silicide 111 in an area located to be far away from the TFT
element 120 as shown in FIG. 3.

In the flexible organic light emitting display 100 accord-
ing to an embodiment of the present invention, at least one
second adhesive layer and at least one second ultra-thin film
glass substrate may be additionally arranged between the
organic light emitting element 130 and the third ultra-thin
film glass substrate 190. That is, the upper substrate of the
flexible organic light emitting display 100 may be config-
ured by a plurality of ultra-thin film glass substrates.

In this case, the flexible organic light emitting display 100
according to the embodiment of the present invention may
be a flexible organic light emitting display in which light
energy generated in the organic light emitting element 130
is emitted towards an opposite direction of a direction of the
first ultra-thin film glass substrate 110, that is, a display
direction of the organic light emitting display is an upper
substrate direction not towards a lower substrate direction.
At this time, since the second adhesive layer arranged on the
upper substrate exists in the display direction of the flexible
organic light emitting display 100 according to the embodi-
ment of the present invention, the second adhesive layer may
be an Optical Clear Resin (OCR) or an Optical Clear
Adhesive (OCA).

If the upper substrate of the flexible organic light emitting
display 100 is configured by a plurality of ultra-thin film
glass substrates, the third ultra-thin film glass substrate 190
of the plurality of ultra-thin film glass substrates is arranged
at the outmost area. That is, the third ultra-thin film glass
substrate 190 of the plurality of ultra-thin film glass sub-
strates is arranged to be farthest away from the TFT element
120. The second ultra-thin film glass substrate may not
include aluminum silicide 111 unlike the third ultra-thin film
glass substrate 190. Alternatively, although the second ultra-
thin film glass substrate may include aluminum silicide 111
like the third ultra-thin film glass substrate 190, the second
ultra-thin film glass substrate may only include aluminum
silicide 111 of a concentration lower than that of the alumi-
num silicide 111 included in the third ultra-thin film glass
substrate 190. That is, the concentration of the aluminum
silicide 111 of the second ultra-thin film glass substrate is
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equal to 0, or greater than 0 and lower than the concentration
of the aluminum silicide 111 included in the third ultra-thin
film glass substrate 190.

Next, a method of fabricating a flexible organic light
emitting display according to the present invention will be
described with reference to FIG. 4.

First of all, a step S1 of preparing a first ultra-thin film
glass substrate 110 and a carrier glass substrate CG thicker
than the first ultra-thin film glass substrate 110 may be
performed.

In the step S1 of preparing a first ultra-thin film glass
substrate 110 and a carrier glass substrate CG thicker than
the first ultra-thin film glass substrate 110, the first ultra-thin
film glass substrate 110 is a very thin glass substrate having
a thickness of 10 um to 100 um. In contrast, the carrier glass
substrate CG is a glass substrate having a thickness of 500
um to 1000 pm, thicker than the first ultra-thin film glass
substrate 110 several times or more. The fabricating step
may be performed in a state that the first ultra-thin film glass
substrate 110 is not bent or damaged by being supported by
the carrier glass substrate CG.

The first ultra-thin film glass substrate 110 may be a lower
substrate or upper substrate of the flexible organic light
emitting display according to the present invention in the
step S1 of preparing a first ultra-thin film glass substrate 110
and a carrier glass substrate CG thicker than the first
ultra-thin film glass substrate 110. The first ultra-thin film
glass substrate 110 which becomes the upper substrate will
be referred to as the third ultra-thin film glass substrate 190.

Next, a step S2 of forming an aluminum (Al) based
inorganic layer 170 on a surface of the carrier glass substrate
CG or the first ultra-thin film glass substrate 110 may be
performed.

The aluminum (Al) based inorganic layer 170 may be
formed to have an area smaller than that of the first ultra-thin
film glass substrate 110.

In the step S2 of forming an aluminum (Al) based
inorganic layer 170, the aluminum (Al) based inorganic
layer 170 may be formed by any one method of chemical
vapor deposition (CVD), Reactive Sputtering and Atomic
Layer Deposition (ALD). Particularly, if the aluminum
based inorganic layer is formed by ALD, the aluminum
based inorganic layer 170 having the lowest surface rough-
ness may be formed as compared with the other methods. In
other words, if the aluminum based inorganic layer is
formed by ALD, the aluminum based inorganic layer 170
having a smooth surface with little roughness may be
formed as compared with the other methods.

At this time, the aluminum based inorganic layer 170 may
include aluminum oxide (ALO,) in the step S2 of forming
an aluminum (Al) based inorganic layer 170.

In the step S2 of forming an aluminum (Al) based
inorganic layer 170, chemical vapor deposition (CVD),
Reactive Sputtering, or Atomic Layer Deposition (ALD) is
performed in such a manner that not precursor or target
materials are deposited on a deposited surface but a com-
pound newly generated by a chemical reaction of precursor
or target materials is deposited on the deposited surface. In
this way, if the precursor or target materials, which include
an aluminum (Al), are used, the aluminum (Al) based
inorganic layer 170 may be formed. However, as the alu-
minum (Al) is used as the precursor or target material, the
aluminum (Al) may be deposited on the deposited surface in
a state that the aluminum (Al) is not oxidized fully during
deposition. That is, since deposition is performed continu-
ously in a state that the aluminum (Al) which is not oxidized
exists on the deposited surface, the aluminum (Al) which is
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not oxidized is not likely to be oxidized by oxygen. If the
aluminum (Al) which is not oxidized is directly in contact
with the carrier glass substrate CG and the first ultra-thin
film glass substrate 110, the aluminum (Al) which is not
oxidized is diffused into the carrier glass substrate CG and
the first ultra-thin film glass substrate 110. The diffused
aluminum (Al) is oxidized in the carrier glass substrate CG
and the first ultra-thin film glass substrate 110. In this
process, the aluminum silicide 111 is generated in the carrier
glass substrate CG and the first ultra-thin film glass substrate
110.

Next, a step S3 of bonding the carrier glass substrate CG
and the first ultra-thin film glass substrate 110 to each other
by overlapping may be performed.

Hereinafter, the step S3 of bonding the carrier glass
substrate CG and the first ultra-thin film glass substrate 110
to each other by overlapping will be described with refer-
ence to (a) of FIG. 5.

In the step S3 of bonding the carrier glass substrate CG
and the first ultra-thin film glass substrate 110 to each other
by overlapping, the carrier glass substrate CG and the first
ultra-thin film glass substrate 110 are overlapped with each
other so that the aluminum (Al) based inorganic layer 170 is
arranged between the carrier glass substrate CG and the first
ultra-thin film glass substrate 110. Also, the carrier glass
substrate CG and the first ultra-thin film glass substrate 110
are overlapped with each other so that a corner of the carrier
glass substrate CG is directly in contact with that of the first
ultra-thin film glass substrate 110. That is, the carrier glass
substrate CG and the first ultra-thin film glass substrate 110
may be bonded to each other by overlapping so that a
boundary surface where the corner of the carrier glass
substrate CG is directly in contact with that of the first
ultra-thin film glass substrate 110 may exist and at the same
time the aluminum (Al) based inorganic layer 170 may be
arranged between the carrier glass substrate CG and the first
ultra-thin film glass substrate 110.

At this time, the step S3 of bonding the carrier glass
substrate CG and the first ultra-thin film glass substrate 110
to each other by overlapping is performed in a vacuum state.
In this case, the vacuum state includes an abnormal vacuum
state that there is no material molecule theoretically and an
extremely low pressure state, although not the abnormal
vacuum state, lower than an atmospheric pressure. There-
fore, the corner of the carrier glass substrate CG may
directly be in contact with that of the first ultra-thin film
glass substrate 110 without any gap.

Aboundary surface between the corner of the carrier glass
substrate CG and the corner of the first ultra-thin film glass
substrate 110, which are directly in contact with each other,
is briefly shown in an oval area of (a) of FIG. 5. The oval
area of (a) in FIG. 5 will be defined as a boundary surface
A. Hereinafter, the boundary surface A will be described
with reference to (a) of FIG. 6.

Generally, a glass substrate has a tetrahedral structure in
which four atoms O are covalent bonded to one atom Si, and
its surface exists as Si—OH (silanol) unlike its inside.
Therefore, the surface of the glass substrate has polarity and
hydrophilic property. Referring to (a) of FIG. 6, the carrier
glass substrate CG and the first ultra-thin film glass substrate
110 are subjected to a weak hydrogen bond on the boundary
surface A by hydroxyl group (—OH) of silanol existing on
the surface of each corner of the carrier glass substrate CG
and the first ultra-thin film glass substrate 110. It may not be
regarded that the carrier glass substrate CG and the first
ultra-thin film glass substrate 110 have been substantially
integrated with each other on the boundary surface A. It may
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be regarded that the first ultra-thin film glass substrate 110
is arranged on the carrier glass substrate CG depending on
weak gravitation between molecules.

The boundary surface A where such a weak hydrogen
bond exists is formed to surround the aluminum (Al) based
inorganic layer 170 when viewed on a plane.

In the step S3 of bonding the carrier glass substrate CG
and the first ultra-thin film glass substrate 110 to each other
by overlapping, as described above, if the aluminum (Al)
which is not oxidized is directly in contact with the carrier
glass substrate CG and the first ultra-thin film glass substrate
110, the aluminum (Al) which is not oxidized is diffused into
the carrier glass substrate CG and the first ultra-thin film
glass substrate 110. The diffused Al is oxidized in the carrier
glass substrate CG and the first ultra-thin film glass substrate
110. In this process, the aluminum silicide 111 is generated
in the carrier glass substrate CG and the first ultra-thin film
glass substrate 110.

Therefore, in the step S2 of forming an aluminum (Al)
based inorganic layer 170 on a surface of the carrier glass
substrate CG or the first ultra-thin film glass substrate 110,
the aluminum silicide 111 necessarily exists in first ultra-thin
film glass substrate 110 wherever the aluminum (Al) based
inorganic layer 170 is formed on the surface of the carrier
glass substrate CG or the surface of the first ultra-thin film
glass substrate 110. Also, in accordance with the principle of
diffusion, the first ultra-thin film glass substrate 110 has the
aluminum silicide 111 of which concentration is higher in an
area close to the aluminum (Al) based inorganic layer 170
than in any other area. That is, the first ultra-thin film glass
substrate 110 has the aluminum silicide 111 of which con-
centration is higher in an area far away from the TFT
element 120.

Next, a step S4 of heating the bonded carrier glass
substrate CG and first ultra-thin film glass substrate 110 at a
high temperature, for example, equal to or more than 500°
C., may be performed.

Hereinafter, the step S4 of heating the bonded carrier glass
substrate CG and first ultra-thin film glass substrate 110 at a
high temperature will be described with reference to (b) of
FIG. 5.

As shown in (b) of FIG. 5, an area where the corner of the
carrier glass substrate CG and the corner of the first ultra-
thin film glass substrate 110 are integrated with each other
by a chemical bond will be referred to as A'. Next, the area
A" will be described with reference to (b) of FIG. 6.

Referring to (b) of FIG. 6, Si—OH (silanol} of the
boundary surface A is subjected to a dehydration conden-
sation reaction by heat energy of a high temperature through
the step S4 of heating the bonded carrier glass substrate CG
and first ultra-thin film glass substrate 110 at a high tem-
perature. Therefore, the boundary surface A is changed to the
area A' having a covalent bond structure of —Si—O—Si—
where Si at the outmost area of the carrier glass substrate CG
is bonded to Si at the outmost area of the first ultra-thin film
glass substrate 110 by interposing oxygen (O) therebetween.
As a result, the corner of the carrier glass substrate CG and
the corner of the first ultra-thin film glass substrate 110 are
integrated with each other. That is, the step S4 of heating the
bonded carrier glass substrate CG and first ultra-thin film
glass substrate 110 at a high temperature is that the carrier
glass substrate CG and the first ultra-thin film glass substrate
110 are heated at a temperature for forming a covalent bond
through a silanol dehydration condensation reaction on the
boundary surface where the carrier glass substrate CG and
first ultra-thin film glass substrate 110 are in contact each
other. As the chemical bond occurs on the boundary surface
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A, the carrier glass substrate CG and the first ultra-thin film
glass substrate 110 are partially integrated with each other
on the area A'.

Therefore, the area A' is formed to surround the aluminum
(Al) based inorganic layer 170 when viewed on a plane. The
part surrounded by the area A' will be defined as an inner
part of the area A'.

At this time, in the step S4 of heating the bonded carrier
glass substrate CG and first ultra-thin film glass substrate
110 at a high temperature, for example, equal to or more than
500° C. The heated temperature of the bonded carrier glass
substrate CG and first ultra-thin film glass substrate 110
should be higher than a temperature that may generate a
silanol dehydration condensation reaction and lower than a
temperature that may melt the first ultra-thin film glass
substrate 110. Also, the heated temperature of the bonded
carrier glass substrate CG and first ultra-thin film glass
substrate 110 should be lower than a temperature that may
decompose the aluminum (Al) based inorganic layer and the
first ultra-thin film glass substrate 110. For example, the
bonded carrier glass substrate CG and first ultra-thin film
glass substrate 110 may be heated at a high temperature
equal to or more than 500° C.

Next, a step S5 of forming a TFT element 120 and an
organic light emitting element 130 on the first ultra-thin film
glass substrate 110 may be performed.

Hereinafter, the step S5 of forming a TFT element 120 and
an organic light emitting element 130 on the first ultra-thin
film glass substrate 110 will be described with reference to
(c) of FIG. 5.

In the step S5 of forming a TFT element 120 and an
organic light emitting element 130 on the first ultra-thin film
glass substrate 110, the TFT element 120 and the organic
light emitting element 130 are formed inside the area A" at
an area smaller than that of the aluminum (Al) based
inorganic layer 170 when viewed on a plane.

At this time, in the step S5 of forming a TFT element 120
and an organic light emitting element 130 on the first
ultra-thin film glass substrate 110, the first ultra-thin film
glass substrate 110 becomes the lower substrate of the
flexible organic light emitting display according to the
embodiment of the present invention.

Next, a step S6 of forming a third adhesive layer 180 and
a third ultra-thin film glass substrate 190 to arrange the third
adhesive layer 180 between the organic light emitting ele-
ment 130 and the third ultra-thin film glass substrate 190
may be performed.

In the step S6 of forming a third adhesive layer 180 and
a third ultra-thin film glass substrate 190 to arrange the third
adhesive layer 180 between the organic light emitting ele-
ment 130 and the third ultra-thin film glass substrate 190, the
third ultra-thin film glass substrate 190 and the third adhe-
sive layer 180 may be bonded to each other in a state that the
third adhesive layer 180 is deposited on the organic light
emitting element 130, whereas the organic light emitting
element 130 and the third adhesive layer 180 may be bonded
to each other in a state that the third adhesive layer 180 is
deposited below the third ultra-thin film glass substrate 190.

At this time, in the step S6 of forming a third adhesive
layer 180 and a third ultra-thin film glass substrate 190 to
arrange the third adhesive layer 180 between the organic
light emitting element 130 and the third ultra-thin film glass
substrate 190, the third ultra-thin film glass substrate 190
becomes the upper substrate of the flexible organic light
emitting display 100 according to the embodiment of the
present invention.
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At this time, in the step S6 of forming a third adhesive
layer 180 and a third ultra-thin film glass substrate 190 to
arrange the third adhesive layer 180 between the organic
light emitting element 130 and the third ultra-thin film glass
substrate 190, the third ultra-thin film glass substrate 190
may not be integrated with the carrier glass substrate CG, or
may be integrated with the carrier glass substrate CG by
interposing the aluminum (Al) based inorganic layer 170
therebetween. If the third ultra-thin film glass substrate 190
is integrated with the carrier glass substrate CG by inter-
posing the aluminum (Al) based inorganic layer 170 ther-
ebetween, the third ultra-thin film glass substrate 190 may
include aluminum silicide 111.

That is, in the step S6 of forming a third adhesive layer
180 and a third ultra-thin film glass substrate 190 to arrange
the third adhesive layer 180 between the organic light
emitting element 130 and the third ultra-thin film glass
substrate 190, the third ultra-thin film glass substrate 190
may not include the aluminum silicide 111, or may include
the aluminum silicide 111. If the third ultra-thin film glass
substrate 190 includes the aluminum silicide 111, in accor-
dance with the principle of diffusion, the third ultra-thin film
glass substrate 190 has the aluminum silicide 111 of which
concentration is higher in an area close to the aluminum (Al)
based inorganic layer 170 than in any other area. That is, the
third ultra-thin film glass substrate 190 has the aluminum
silicide 111 of which concentration is higher in an area far
away from the TFT element 120.

Next, a step S7 of detaching a carrier glass substrate CG
from a first ultra-thin film glass substrate 110 by cutting the
carrier glass substrate CG, the first ultra-thin film glass
substrate 110 and the aluminum (Al) based inorganic layer
170 may be performed.

Hereinafter, in the step S7 of detaching a carrier glass
substrate CG from a first ultra-thin film glass substrate 110
by cutting the carrier glass substrate CG, the first ultra-thin
film glass substrate 110 and the aluminum (Al) based
inorganic layer 170, the cutting step will be described with
reference to (d) of FIG. 5.

Referring to (d) of FIG. 5, in the step S7 of detaching a
carrier glass substrate CG from a first ultra-thin film glass
substrate 110 by cutting the carrier glass substrate CG, the
first ultra-thin film glass substrate 110 and the aluminum
(Al) based inorganic layer 170, the cutting process is per-
formed for the inside of the area A'. That is, cutting is
performed for a point where the carrier glass substrate CG,
the first ultra-thin film glass substrate 110 and the aluminum
(Al) based inorganic layer 170 are deposited in a shape of a
sandwich.

Also, in the step S7 of detaching a carrier glass substrate
CG from a first ultra-thin film glass substrate 110 by cutting
the carrier glass substrate CG, the first ultra-thin film glass
substrate 110 and the aluminum (Al) based inorganic layer
170 inside the area A', the detaching process will be
described with reference to (e) and (f) of FIG. 5.

It is supposed that the aluminum (Al) based inorganic
layer 170 is formed on the surface of the carrier glass
substrate CG in the step S2 of forming an aluminum (Al)
based inorganic layer 170 on a surface of the carrier glass
substrate CG or the first ultra-thin film glass substrate 110.
At this time, if the step S7 of detaching the carrier glass
substrate CG from the first ultra-thin film glass substrate 110
is performed, as shown in (¢) of FIG. 5, the aluminum (Al)
based inorganic layer 170 remains on the surface of the
carrier glass substrate CG. In other words, the aluminum
(Al) based inorganic layer 170 and the carrier glass substrate
CG are together detached from the first ultra-thin film glass
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substrate 110. This is equally applied to the upper substrate
even in the case that the upper substrate is the third ultra-thin
film glass substrate 190 integrated with the carrier glass
substrate CG by interposing the aluminum (Al) based inor-
ganic layer 170 therebetween.

In contrast, it is supposed that the aluminum (Al) based
inorganic layer 170 is formed on the surface of the first
ultra-thin film glass substrate 110 in the step S2 of forming
an aluminum (Al) based inorganic layer 170 on a surface of
the carrier glass substrate CG or the first ultra-thin film glass
substrate 110. At this time, if the step S7 of detaching the
carrier glass substrate CG from the first ultra-thin film glass
substrate 110 is performed, as shown in (f) of FIG. 5, the
aluminum (Al) based inorganic layer 170 remains on the
surface of the first ultra-thin film glass substrate 110. In other
words, the aluminum (Al) based inorganic layer 170 and the
first ultra-thin film glass substrate 110 are together detached
from the carrier glass substrate CG. This is equally applied
to the upper substrate even in the case that the upper
substrate is the third ultra-thin film glass substrate 190
integrated with the carrier glass substrate CG by interposing
the aluminum (Al) based inorganic layer 170 therebetween.

At this time, in the step S6 of forming a third adhesive
layer 180 and a third ultra-thin film glass substrate 190 to
arrange the third adhesive layer 180 between the organic
light emitting element 130 and the third ultra-thin film glass
substrate 190, if the third ultra-thin film glass substrate 190
is integrated with the carrier glass substrate CG by inter-
posing the aluminum (Al) based inorganic layer 170 ther-
ebetween, the step of cutting the carrier glass substrate CG
and the third ultra-thin film glass substrate 190 and detach-
ing them from each other, which is the same as the step S7
of detaching the carrier glass substrate CG from the first
ultra-thin film glass substrate 110, should be performed.
That is, the cutting and detaching process should be per-
formed for the third ultra-thin film glass substrate 190 as the
upper substrate as well as the first ultra-thin film glass
substrate 110 as the lower substrate.

Next, a step S8 of forming a first adhesive layer 140 and
a plastic protective film 150 to arrange the first adhesive
layer 140 between the first ultra-thin film glass substrate 110
and the plastic protective film 150 may be performed.

At this time, in the step S8 of forming a first adhesive
layer 140 and a plastic protective film 150 to arrange the first
adhesive layer 140 between the first ultra-thin film glass
substrate 110 and the plastic protective film 150, the first
adhesive layer 140 may be comprised of a pressure sensitive
adhesive (PSA), for example, and the plastic protective film
150 may be comprised of Polyethyleneterephthalate (PET),
Polyethylenenaphthalate (PEN), etc.

At this time, in the step S8 of forming a first adhesive
layer 140 and a plastic protective film 150 to arrange the first
adhesive layer 140 between the first ultra-thin film glass
substrate 110 and the plastic protective film 150, the first
ultra-thin film glass substrate 110 and the plastic protective
film 150 may be bonded to each other in a state that the first
adhesive layer 140 is deposited below the first ultra-thin film
glass substrate 110, whereas the first ultra-thin film glass
substrate 110 and the plastic protective film 150 may be
bonded to each other in a state that the first adhesive layer
140 is deposited on the plastic protective film 150.

At this time, in the step S8 of forming a first adhesive
layer 140 and a plastic protective film 150 to arrange the first
adhesive layer 140 between the first ultra-thin film glass
substrate 110 and the plastic protective film 150, the plastic
protective film 150 has an area wider than that of the first
ultra-thin film glass substrate 110, which is in contact with
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the plastic protective film 150 by the first adhesive layer 140.
Therefore, a corner of the plastic protective film 150, which
does not correspond to the first ultra-thin film glass substrate
110, exists.

At this time, in the step S8 of forming a first adhesive
layer 140 and a plastic protective film 150 to arrange the first
adhesive layer 140 between the first ultra-thin film glass
substrate 110 and the plastic protective film 150, sum of a
thickness of the first adhesive layer 140 and a thickness of
the plastic protective film 150 may be thicker than a thick-
ness of the first ultra-thin film glass substrate 110.

Next, a step S9 of forming a UV hardening sealant 160 on
a corner of a plastic protective film 150 may be performed.

At this time, in the step S9 of forming a UV hardening
sealant 160 on a corner of a plastic protective film 150, the
UV hardening sealant 160 may be comprised of resin which
is hardened if light energy of a UV wavelength area is given
thereto.

At this time, in the step S9 of forming a UV hardening
sealant 160 on a cormer of a plastic protective film 150, the
UV hardening sealant 160 may be formed to surround the
corner of the plastic protective film 150 in a jetting manner.
As described above, the area of the plastic protective film
150 is wider than that of the first ultra-thin film glass
substrate 110 which is in contact with the plastic protective
film 150 by the first adhesive layer 140. Therefore, the
corner of the plastic protective film 150, which does not
correspond to the first ultra-thin film glass substrate 110,
exists. As the UV hardening sealant 160 is formed on the
corner of the plastic protective film 150, which does not
correspond to the first ultra-thin film glass substrate 110,
lateral step difference of the flexible organic light emitting
display 100 according to the embodiment of the present
invention is compensated. Particularly, since the flexible
organic light emitting display 100 according to the embodi-
ment of the present invention may be bent, physical coupling
of elements should be maintained as it is when the flexible
organic light emitting display 100 is bent and unbent.
Therefore, the UV hardening sealant 160 may be formed to
be directly in contact with all sides of the first ultra-thin film
glass substrate 110 to effectively support coupling of the
elements while compensating for step difference of the
flexible organic light emitting display 100 according to the
embodiment of the present invention. That is, the UV
hardening sealant 160 may be formed to surround all sides
of the first ultra-thin film glass substrate 110.

At this time, in the step S9 of forming a UV hardening
sealant 160 on a corner of a plastic protective film 150, the
UV hardening sealant 160 may be hardened by LED lamp
that irradiates UV having a wavelength in the range of 350
nm to 390 nm.

The aforementioned steps and their order, which are
suggested to describe the method of fabricating the flexible
organic light emitting display 100 according to the embodi-
ment of the present invention, are only exemplary, and the
steps may be performed simultaneously or their order may
be changed to fabricate the flexible organic light emitting
display 100 according to the embodiment of the present
invention.

According to the flexible organic light emitting display
100 according to the embodiment of the present invention
and the method of fabricating the same as described above,
the flexible organic light emitting display may be realized
without use of a plastic based substrate.

Also, as a plastic based substrate is not used for the
flexible organic light emitting display 100 according to an
embodiment of the present invention, various barriers for
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preventing oxygen and water, which are factors for deterio-
rating the organic light emitting element 130, from being
permeated into the organic light emitting element 130 may
not be used, whereby a slim sized display may be fabricated.

Also, as a glass substrate is used for the flexible organic
light emitting display 100 according to the embodiment of
the present invention, an ideal WVTR characteristic level for
stably driving the organic light emitting element 130 may be
realized.

As a result, in the flexible organic light emitting display
100 according to an embodiment of the present invention, a
defect ratio during the fabricating process may be lowered
and lifetime of the display may be improved as compared
with the related art.

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

What is claimed is:

1. A flexible organic light emitting display comprising:

a first ultra-thin film glass substrate including aluminum

silicide;

a thin film transistor (TFT) element on the first ultra-thin

film glass substrate; and

an organic light emitting element on the TFT element,

wherein the aluminum silicide of the first ultra-thin film

substrate has a higher concentration in an area of the
first ultra-thin film glass substrate farther away from the
TFT element than in any other area.

2. The flexible organic light emitting display of claim 1,
further comprising an aluminum based inorganic layer
below the first ultra-thin film glass substrate and directly in
contact with the first ultra-thin film glass substrate.

3. The flexible organic light emitting display of claim 2,
wherein the aluminum based inorganic layer includes alu-
minum oxide.

4. The flexible organic light emitting display of claim 2,
further comprising:

a first adhesive layer arranged below the first ultra-thin

film glass substrate; and

a plastic protective film below the first adhesive layer.

5. The flexible organic light emitting display of claim 4,
wherein a sum of a thickness of the first adhesive layer and
a thickness of the plastic protective film is greater than a
thickness of the first ultra-thin film glass substrate.

6. The flexible organic light emitting display of claim 5,
wherein the plastic protective film has an area wider than
that of the first ultra-thin film glass substrate.

7. The flexible organic light emitting display of claim 5,
further comprising a UV hardening sealant on a corner of the
plastic protective film, so as to be directly in contact with all
sides of the first ultra-thin film glass substrate.

8. The flexible organic light emitting display of claim 5,
wherein the first ultra-thin film glass substrate is capable of
being bent within a maximum curvature radius range of 3
mm with the first ultra-thin film glass substrate bonded to the
first adhesive layer and to the plastic protective film.
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9. The flexible organic light emitting display of claim 1,
further comprising:

at least one second adhesive layer on the first ultra-thin

film glass substrate; and

at least one second ultra-thin film glass substrate.

10. The flexible organic light emitting display of claim 9,
wherein the second ultra-thin film glass substrate includes
aluminum silicide of which concentration is equal to 0, or is
greater than 0 and lower than a concentration of aluminum
silicide included in the first ultra-thin film glass substrate.

11. The flexible organic light emitting display of claim 1,
further comprising:

a third adhesive layer on the organic light emitting ele-

ment; and

a third ultra-thin film glass substrate on the third adhesive

layer.

12. The flexible organic light emitting display of claim 11,
wherein the third ultra-thin film glass substrate includes
aluminum silicide of which concentration is higher in an
area relatively far away from the TFT element than in any
other area.

13. The flexible organic light emitting display of claim 12,
further comprising:

at least one second adhesive layer; and

at least one second ultra-thin film glass substrate between

the organic light emitting element and the third ultra-
thin film glass substrate.

14. The flexible organic light emitting display of claim 13,
wherein the second ultra-thin film glass substrate includes
aluminum silicide of which concentration is equal to 0, or is
greater than 0 and lower than a concentration of aluminum
silicide included in the third ultra-thin film glass substrate.

15. The flexible organic light emitting display of claim 1,
wherein the TFT element includes a driving TFT, a switch-
ing TFT, a capacitor, a conductive line patterned by being
connected to the driving TFT and the switching TFT, and an
inorganic insulating layer between the first ultra-thin film
glass substrate and the conductive line, and the inorganic
insulating layer is patterned at the same pattern as that of the
conductive line.

16. An apparatus comprising:

a substrate comprising at least one ultra-thin film glass

layer having a thickness of approximately 40 um; and

a protective film attached to said substrate via an adhesive

layer,

wherein said substrate, said adhesive layer and said pro-

tective film all attached together exhibit a maximum
curvature radius range of 3 mm and configured to
exhibit particular encapsulation characteristics based
on specific water vapor transmission rate (WVTR)
values without requiring any multi-buffer or barrier
layer attached to said substrate.

17. The apparatus of claim 16 wherein said ultra-thin film
glass layer includes aluminum silicide, whereby said alumi-
num silicide has increased concentration towards a lower
surface thereof.

18. The apparatus of claim 17, wherein said ultra-thin film
glass layer is part of a flexible organic light emitting display.
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