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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND MANUFACTURING METHOD
THEREOF

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from two applications earlier filed in the Korean
Intellectual Property Office on the 18 of Nov. 2011 and the 10
of Jan. 2012, respectively, and there duly assigned Serial Nos.
10-2011-0120908 and 10-2012-0003035, respectively.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to an organic
light emitting diode (OLED) display and a manufacturing
method thereof. More particularly, the present invention
relates to an organic light emitting diode (OLED) display
including a sealing substrate for sealing a display unit, and a
manufacturing method thereof.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display is a
self-emissive display that displays an image with a self-emis-
sive organic light emitting element. If a thin film transistor
substrate including a plurality of organic light emitting ele-
ments is exposed to moisture or oxygen, a function thereof'is
deteriorated. Therefore, the thin film transistor substrate is
sealed by using a sealing substrate, thereby suppressing pen-
etration of the external moisture and oxygen.

[0006] As the sealing substrate, a glass sealing substrate
and a metal sheet sealing substrate are used. The glass sealing
substrate seals the thin film transistor substrate by using glass,
and the metal sheet sealing substrate seals the thin film tran-
sistor substrate by combining a metal sheet, instead of the
glass, with an entire surface of the thin film transistor sub-
strate.

[0007] However, when using a separate glass sealing sub-
strate, in addition to the glass substrate, as a supporting sub-
strate of the thin film transistor substrate, it is disadvanta-
geous from the standpoint of cost. Also, the metal sheet
sealing substrate is combined with the entire surface of the
thin film transistor substrate so that the organic light emitting
diode (OLED) display may be bent due to a thermal expan-
sion coefficient difference between the metal sheet sealing
substrate and the glass substrate of the thin film transistor
substrate.

[0008] When the organic light emitting diode (OLED) dis-
play is bent, amisalignment or a reliability of the organic light
emitting diode (OLED) display may be generated ina TAB IC
bonding process and a silicon dispenser.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of an understanding
of the background of the described technology, and therefore
it may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY OF THE INVENTION

[0010] The present invention provides an organic light
emitting diode (OLED) display preventing deformation
thereof, and a manufacturing method thereof.

[0011] An organic light emitting diode (OLED) display
according to an exemplary embodiment includes: a thin film
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transistor substrate including an organic light emitting ele-
ment; and a sealing substrate attached to the thin film transis-
tor substrate, thereby sealing the thin film transistor substrate.
The sealing substrate has a folding portion enclosing a side
surface and a bottom surface of an edge portion of the thin
film transistor substrate.

[0012] The folding portion may include a short edge fold-
ing portion enclosing a pair of short edge portions of the thin
film transistor substrate.

[0013] The short edge folding portion may include a short
edge side surface folding portion contacting a side surface of
a short edge portion of the thin film transistor substrate, and a
short edge bottom surface folding portion contacting a neigh-
boring bottom surface adjacent to a side surface of a short
edge portion of the thin film transistor substrate.

[0014] A sealant may be interposed between the folding
portion and the thin film transistor substrate.

[0015] A filler may be formed between the sealing substrate
and the thin film transistor substrate.

[0016] A moisture absorbing member may be formed
between the sealant and the filler.

[0017] The folding portion may include a long edge folding
portion enclosing a long edge portion of the thin film transis-
tor substrate.

[0018] The long edge folding portion may include a long
edge side surface folding portion contacting a side surface of
a long edge portion of the thin film transistor substrate, and a
long edge bottom surface folding portion contacting a neigh-
boring bottom surface adjacent to a side surface of along edge
portion of the thin film transistor substrate.

[0019] The bottom surface of the thin film transistor sub-
strate may include a bottom surface groove, a portion of
which is adjacent to the side surface of the edge portion of the
thin film transistor substrate and is etched, and the folding
portion may enclose the bottom surface groove.

[0020] The folding portion may include a side surface fold-
ing portion enclosing the side surface of the edge portion of
the thin film transistor substrate, and a bottom surface folding
portion inserted into a bottom surface groove of an edge
portion of the thin film transistor substrate. A sealant may be
interposed between the bottom surface groove and the bottom
surface folding portion.

[0021] Heights of the outside surface of the bottom surface
folding portion and the bottom surface of the thin film tran-
sistor substrate may correspond to each other.

[0022] A polarizing plate may simultaneously cover an out-
side surface of the bottom surface folding portion and a bot-
tom surface of the thin film transistor substrate.

[0023] The folding portion may include a long edge folding
portion enclosing a long edge portion of the thin film transis-
tor substrate and a short edge folding portion enclosing a short
edge portion of the thin film transistor substrate.

[0024] The sealing substrate may include a metal sheet.
[0025] A manufacturing method of an organic light emit-
ting diode (OLED) display according to an exemplary
embodiment includes: coating a sealant on a side surface ofan
edge portion of a thin film transistor substrate including an
organic light emitting element and a neighboring bottom
surface neighboring the side surface; adhering a sealing sub-
strate to to the surface of the thin film transistor substrate; and
folding the edge portion of the sealing substrate to form a
folding portion of the sealing substrate enclosing the side
surface and the bottom surface of the edge portion of the thin
film transistor substrate.
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[0026] In the forming of the folding portion of the sealing
substrate, a short edge folding portion enclosing a pair of
short edge portions of the thin film transistor substrate may be
formed.

[0027] The method may further include hardening the seal-
ant interposed between the short edge folding portion and the
side surface and the neighboring bottom surface of the edge
portion of the thin film transistor.

[0028] In the forming of the folding portion of the sealing
substrate, a long edge folding portion enclosing a pair of long
edge portions of the thin film transistor substrate may be
formed.

[0029] The method may further include hardening the seal-
ant interposed between the long edge folding portion and the
side surface and the neighboring bottom surface of the edge
portion of the thin film transistor.

[0030] The method may further include coating the sealant
on the side surface of the edge portion of the thin film tran-
sistor substrate and the neighboring bottom surface adjacent
to the side surface, etching the bottom surface adjacent to the
side surface of the edge portion of the thin film transistor
substrate to form the bottom surface groove, and coating the
sealant on the side surface and the bottom surface groove of
the edge portion of the thin film transistor substrate.

[0031] The folding portion may include a side surface fold-
ing portion enclosing the side surface of the edge portion of
the thin film transistor substrate and a bottom surface folding
portion inserted into the bottom surface groove of the edge
portion of the thin film transistor substrate, and the method
may further include hardening the sealant interposed between
the side surface folding portion and the side surface of the
edge portion of the thin film transistor substrate, and inter-
posed between the bottom surface folding portion and the
bottom surface groove.

[0032] The heights of the outside surface of the bottom
surface folding portion and the bottom surface of the thin film
transistor substrate may correspond to each other.

[0033] The method may further include attaching a polar-
izing plate on the outside surface of the bottom surface fold-
ing portion and the bottom surface of the thin film transistor
substrate.

[0034] Thesealing substrate may include a metal sheet. The
length of the long edge portion of the sealing substrate may be
longer than the length of the long edge portion of the thin film
transistor substrate.

[0035] The length of the short edge portion of the sealing
substrate may be longer than the length of the short edge
portion of the thin film transistor substrate.

[0036] A portion where the long edge folding portion and
the short edge folding portion overlap each other may be
removed.

[0037] The corners of the long edge folding portion and the
short edge folding portion may be chamfered.

[0038] The sealing substrate of the organic light emitting
diode (OLED) display according to an exemplary embodi-
ment includes the folding portion enclosing the side surface
and the neighboring bottom surface of the edge of the thin
film transistor substrate so that the bending, due to the differ-
ence of the thermal expansion coefficient between the sealing
substrate made of the metal sheet and the supporting substrate
of'the thin film transistor substrate made of the glass, may be
minimized.

[0039] Also, the bottom surface groove is formed at the
edge portion of the thin film transistor substrate, and the
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sealing substrate has the folding portion inserted into the side
surface and the bottom surface groove of the edge portion of
the thin film transistor substrate so that the polarizing plate
may be flatly attached to the bottom surface of the thin film
transistor substrate and the outside surface of the short edge
bottom surface folding portion without the step. As a result,
the light leakage is not generated and deterioration of the
display quality may be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0041] FIG.1isatop plan view of an organic light emitting
diode (OLED) display according to a first exemplary embodi-
ment of the invention.

[0042] FIG. 2 is a rear view of an organic light emitting
diode (OLED) display according to the first exemplary
embodiment.

[0043] FIG. 3 is a perspective view of an organic light
emitting diode (OLED) display according to the first exem-
plary embodiment.

[0044] FIG. 4 is a photo showing a degree of bending of an
organic light emitting diode (OLED) display according to the
first exemplary embodiment and a comparative example.
[0045] FIG.5isaview of a state of a sealing substrate of an
organic light emitting diode (OLED) display according to the
first exemplary embodiment before folding.

[0046] FIG. 6 is a view of a state in which a folding portion
of a sealing substrate of an organic light emitting diode
(OLED) display according to the first exemplary embodiment
is folded and then attached to a thin film transistor substrate.
[0047] FIG. 7isatop plan view of an organic light emitting
diode (OLED) display according to a second exemplary
embodiment of the invention.

[0048] FIG. 8 is a rear view of an organic light emitting
diode (OLED) display according to the second exemplary
embodiment.

[0049] FIG. 9is a view of a state of a sealing substrate of an
organic light emitting diode (OLED) display according to the
second exemplary embodiment before folding.

[0050] FIG.10is aview ofa statein which a folding portion
of a sealing substrate of an organic light emitting diode
(OLED) display according to the first exemplary embodiment
is folded and then attached to a thin film transistor substrate.
[0051] FIG. 11 is a top plan view of an organic light emit-
ting diode (OLED) display according to a third exemplary
embodiment of the invention.

[0052] FIG. 12 is a rear view of an organic light emitting
diode (OLED) display according to the third exemplary
embodiment.

[0053] FIG. 13 is a view of a state of a sealing substrate of
an organic light emitting diode (OLED) display according to
the third exemplary embodiment before folding.

[0054] FIG. 14 is a view of another exemplary embodiment
for a state of a sealing substrate of an organic light emitting
diode (OLED) display according to the third exemplary
embodiment before folding.
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[0055] FIG. 15 is a perspective view of an organic light
emitting diode (OLED) display according to a fourth exem-
plary embodiment of the invention.

[0056] FIG. 16 is a cross-sectional view of an organic light
emitting diode (OLED) display according to the fourth exem-
plary embodiment.

[0057] FIG.17isaview ofa statein which a folding portion
of a sealing substrate of an organic light emitting diode
(OLED) display according to the fourth exemplary embodi-
ment is folded, and then attached to a thin film transistor
substrate.

[0058] FIG.18isaview ofa statein which a folding portion
of a sealing substrate of an organic light emitting diode
(OLED) display according to the first exemplary embodiment
is folded, and then attached to a thin film transistor substrate.

DETAILED DESCRIPTION OF THE INVENTION

[0059] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art will realize, the described embodi-
ments may be modified in various different ways, all without
departing from the spirit or scope of the present invention.
[0060] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion. The size and thickness of the components shown the
drawings are optionally determined for better understanding
and ease of description, and the present invention is not lim-
ited to the examples shown in the drawings.

[0061] It will be understood that, when an element such as
a layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present.

[0062] FIG.1isatopplan view of an organic light emitting
diode (OLED) display according to a first exemplary embodi-
ment of the invention, FIG. 2 is a rear view of an organic light
emitting diode (OLED) display according to the first exem-
plary embodiment, FIG. 3 is a perspective view of an organic
light emitting diode (OLED) display according to the first
exemplary embodiment, and FIG. 6 is a view of a state in
which a folding portion of a sealing substrate of an organic
light emitting diode (OLED) display according to the first
exemplary embodiment is folded and then attached to a thin
film transistor substrate.

[0063] As shown in FIG. 1 to FIG. 3, an organic light
emitting diode (OLED) display according to the first exem-
plary embodiment includes a thin film transistor substrate 100
formed with an organic light emitting element and a sealing
substrate 200 attached to the thin film transistor substrate 100
so as to seal the thin film transistor substrate 100.

[0064] As shown in FIG. 6, the thin film transistor substrate
100 includes a display area A10 for displaying images and a
non-display area surrounding the display area A10. The non-
display area may be divided into a wire and sealing region
A20 and a pad region A30. The sealing substrate 200 has a
size that covers the display area A10 and the sealing region
A20 of the thin film transistor substrate 100. Accordingly, the
pad region A30 of the thin film transistor substrate 100 does
not overlap the sealing substrate 200, and is exposed to the
outside by a predetermined width w1 (see FIGS. 1 and 2).
[0065] The display area A10 of FIG. 6 includes an organic
light emitting element and a driving circuit unit for each pixel.
The organic light emitting element includes a pixel electrode,
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an organic emission layer, and a common electrode. The
driving circuit unit includes at least two thin film transistors
including a switching thin film transistor and a driving thin
film transistor, and at least one capacitor. The organic emis-
sion layer includes a hole injection layer (HIL), a hole trans-
port layer (HTL), an emission layer, an electron transport
layer (ETL), and an electron injection layer (EIL) sequen-
tially deposited from the pixel electrode. Holes and electrons
are injected into the organic emission layer from the pixel
electrode and the common cathode, and emission of light
from the organic emission layer occurs when the excitons,
being combinations of the injected holes and electrodes, drop
from an excited state to a ground state.

[0066] Also, a gate line, a data line, and a common power
source line are positioned for each pixel. The gate line trans-
mits a scan signal and the data line transmits a data signal. The
common power source line applies a common voltage to the
driving thin film transistor.

[0067] The sealing region A20 is positioned with the seal-
ant 10 enclosing the display area A10, and the sealant 10 does
not include a conducting material but may include a thermal
hardening resin, for example, an epoxy resin. A moisture
absorbing member 30 and a filler 20 are sequentially posi-
tioned between the thin film transistor substrate 100 and the
sealing substrate 200 inside the sealant 10.

[0068] The moisture absorbing member 30 is disposed to
absorb moisture flowing in from the outside, and the filler 20
covers the display area A10 to protect the display area A10
from an external impact.

[0069] The pad region A30 is formed at any one long edge
portion of the thin film transistor substrate 100, and the pad
region A30 is attached to a flexible printing circuit 300 of
FIGS. 1 and 2, such as a plurality of TAB ICs. The flexible
printing circuit 300 applies a corresponding electrical signal
to the common power source line, the common electrode, etc.
[0070] Referringto FIG. 3, the sealing substrate 200 is fixed
to the thin film transistor substrate 100 by the sealant 10. The
sealing substrate 200 may be made of a metal sheet having
low resistance and an excellent prevention effect against the
moisture and oxygen such as an aluminum sheet, an alumi-
num alloy sheet, a copper sheet, or a copper alloy sheet. The
sealing substrate 200 completely covers and protects the dis-
play area A10 of the thin film transistor substrate 100 and
prevents the penetration of the moisture and oxygen from the
outside.

[0071] Thesealing substrate 200 includes a connection por-
tion 210 attached to the display area of the thin film transistor
substrate 100 and a folding portion enclosing a side surface
and a bottom surface of an edge portion of the thin film
transistor substrate 100.

[0072] The folding portion includes a short edge folding
portion 220 enclosing a pair of short edge portions of the thin
film transistor substrate 100. The short edge folding portion
220 includes a short edge side surface folding portion 221
contacting the side surface of the short edge portion of the thin
film transistor substrate 100, and a short edge bottom surface
folding portion 222 contacting the neighboring bottom sur-
face adjacent to the side surface of the short edge portion of
the thin film transistor substrate 100.

[0073] The sealant 10 is interposed between the short edge
folding portion 220 and the thin film transistor substrate 100.
Accordingly, the short edge side surface folding portion 221
and the short edge bottom surface folding portion 222 contact
the side surface and the neighboring bottom surface, respec-
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tively, of the short edge portion of the thin film transistor
substrate 100 by hardening of the sealant 10.

[0074] The supporting substrate of the thin film transistor
substrate 100 may be made of transparent glass or a transpar-
ent polymer resin. The supporting substrate of the transparent
polymer resin material may include one of polyether sul-
phone (PES), polyacrylate (PAR), polyetherimide (PEI),
polyethylene naphthalate (PEN), polyethylene terephthalate
(PET), polyphenylene sulfide (PPS), polyallylate, polyimide,
polycarbonate (PC), cellulose triacetate (TAC), and cellulose
acetate propionate (CAP).

[0075] A plurality of processes for forming a plurality of
pixels on the thin film transistor substrate 100 proceed and
heat is applied during the processes so that the thin film
transistor substrate 100 is expanded by the heat. For example,
the sealant 10 is hardened at a high temperature so that the
thin film transistor substrate 100 is expanded by a thermal
expansion coefficient difference between the two substrates
100 and 200 when combining the thin film transistor substrate
100 and the sealing substrate 200, and at this time, the short
edge portion of the thin film transistor substrate 100 is bent in
an upper direction pl. Accordingly, the expansion of the thin
film transistor substrate 100 decreases the durability of the
organic light emitting diode (OLED) display and the accuracy
of the display area A10.

[0076] However, in the first exemplary embodiment, the
short edge folding portion 220 encloses a pair of short edge
portions of the thin film transistor substrate 100 so that the
short edge folding portion 220 pulls the short edge portion of
the thin film transistor in the lower direction p2.

[0077] That is, the force pulling the thin film transistor
substrate 100 by the connection portion 210 of the sealing
substrate 200 in the upper direction p1 is negated by the force
of the opposite direction by the short edge bottom surface
folding portion 222 of the sealing substrate 200 so that bend-
ing of the organic light emitting diode (OLED) display is
prevented.

[0078] Accordingly, bending due to the difference between
the thermal expansion coefficients of the sealing substrate
200 made of the metal sheet and the supporting substrate of
the thin film transistor substrate 100 made of the glass may be
minimized.

[0079] Referringto FIG. 6, the filler 20 formed between the
connection portion 210 of the sealing substrate 200 and the
thin film transistor substrate 100 protects the thin film tran-
sistor substrate 100 from an external impact, and the moisture
absorbing member 30 formed between the filler 20 and the
sealant 10 prevents the external moisture and oxygen from
flowing into the pixel.

[0080] FIG. 4 is a photo showing a degree of bending of an
organic light emitting diode (OLED) display according to the
first exemplary embodiment and a comparative example.
[0081] FIG. 4 shows the degree of bending of the exem-
plary embodiment (A) while attaching and hardening the
sealing substrate 200 of FIG. 6 having a longer length than the
supporting substrate of the thin film transistor display panel
100 by 20 mm in up/down and right/left directions, and a
comparative example (B) while attaching and hardening the
sealing substrate 200 having the same size as the supporting
substrate of the thin film transistor display panel 100.

[0082] As shown in FIG. 4, in the case of the comparative
example (B), a bend of about 3 mm is generated. However, in
the case of the exemplary embodiment (A), a bend of about 1
mm is generated, and accordingly the organic light emitting

May 23, 2013

diode (OLED) display according to the first exemplary
embodiment may minimize the bending.

[0083] A manufacturing method of an organic light emit-
ting diode (OLED) display according to the first exemplary
embodiment will be described with reference to FIG. 5 and
FIG. 6.

[0084] FIG.5isa view ofa state of a sealing substrate of an
organic light emitting diode (OLED) display according to the
first exemplary embodiment before folding, and FIG. 6 is a
view of a state that a folding portion of a sealing substrate of
an organic light emitting diode (OLED) display according to
the first exemplary embodiment is folded and then attached to
a thin film transistor substrate.

[0085] As shown in FIG. 5, a sealing substrate 200 having
a long edge portion that is longer than a length [.1 of a long
edge portion of the thin film transistor substrate 100 of FIG. 6
is prepared.

[0086] Also,afoldinglineF is formed according to a pair of
short edge portions of the sealing substrate 200. That is, the
folding line F allows the short edge side surface folding
portion 221 contacting the side surface of the short edge
portion of the thin film transistor substrate 100 and the short
edge bottom surface folding portion 222 contacting the
neighboring bottom surface of the short edge portion of the
thin film transistor substrate 100 to easily contact. This fold-
ing line may be formed as a groove through an etching or
pressing process.

[0087] Next, as shown in FIG. 6, the sealant 10 is coated on
the side surface of the short edge portion of the thin film
transistor substrate 100 formed with the organic light emit-
ting element and the neighboring bottom surface adjacent to
the side surface.

[0088] Also, the sealing substrate 200 is attached to the
surface of the thin film transistor substrate 100. Also, the short
edge folding portion 220 of the sealing substrate 200 is folded
to enclose the side surface and the bottom surface of the short
edge portion of the thin film transistor substrate 100.

[0089] Next, as shown in FIG. 3, the sealant 10 is hardened
so as to adhere the short edge side surface folding portion 221
and the short edge bottom surface folding portion 222 to the
side surface and the neighboring bottom surface of the short
edge portion of the thin film transistor substrate 100. Accord-
ingly, the short edge folding portion 220 pulls the short edge
portion of the thin film transistor in the lower direction p2 so
that the force with which the connection portion 210 of the
sealing substrate 200 acts against the force that the short edge
bottom surface folding portion 222 of the sealing substrate
200 pulls the thin film transistor substrate 100 in the opposite
direction, thereby preventing the bending of the organic light
emitting diode (OLED) display.

[0090] Meanwhile, in the first exemplary embodiment, the
short edge folding portion is formed at the sealing substrate,
but a second exemplary embodiment of forming the long edge
folding portion at the sealing substrate is possible.

[0091] Next, the second exemplary embodiment will be
described with reference to FIG. 7 to FIG. 10.

[0092] FIG. 7isatop plan view of an organic light emitting
diode (OLED) display according to a second exemplary
embodiment of the invention, FIG. 8 is a rear view of an
organic light emitting diode (OLED) display according to the
second exemplary embodiment, FIG. 9 is a view of a state of
a sealing substrate of an organic light emitting diode (OLED)
display according to the second exemplary embodiment
before folding, and FIG. 10 is a view of a state in which a
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folding portion of a sealing substrate of an organic light
emitting diode (OLED) display according to the first exem-
plary embodiment is folded and then attached to a thin film
transistor substrate.

[0093] Thesecond exemplary embodiment showninFIG. 7
to FIG. 10 is substantially equivalent to the first exemplary
embodiment shown in FIG. 1 to FIG. 3 except that the long
edge folding portion is formed in the sealing substrate so that
no repeated description will be provided

[0094] As shown in FIG. 7 to FIG. 10, the sealing substrate
200 of the organic light emitting diode (OLED) display
according to the second exemplary embodiment includes a
connection portion 210 attached to the display area of the thin
film transistor substrate 100 and the folding portion enclosing
the side surface and the bottom surface of the edge portion of
the thin film transistor substrate 100. Referring to FIGS. 9 and
10, the folding portion includes a long edge folding portion
230 enclosing a pair of long edge portions of the thin film
transistor substrate 100. The long edge folding portion 230
includes a long edge side surface folding portion 231 contact-
ing the side surface of the long edge portion of the thin film
transistor substrate 100 and a long edge bottom surface fold-
ing portion 232 contacting the neighboring bottom surface
adjacent to the side surface ofthe long edge portion of the thin
film transistor substrate 100.

[0095] A sealant 10 (FIG. 10) is interposed between the
long edge folding portion 230 and the thin film transistor
substrate 100. Accordingly, by the hardening of the sealant
10, the long edge side surface folding portion 231 and the long
edge bottom surface folding portion 232 are adhered to the
side surface and the neighboring bottom surface, respectively,
of the long edge portion of the thin film transistor substrate
100.

[0096] Thelong edge folding portion 230 encloses a pair of
long edge portions of the thin film transistor substrate 100 so
that the long edge folding portion 230 pulls the long edge
portion of the thin film transistor substrate 100 in the lower
direction p2. As described above, the long edge bottom sur-
face folding portion 232 of the sealing substrate 200 pulls
against force that the connection portion 210 of the sealing
substrate 200 pulls the thin film transistor substrate 100 in the
upper direction p1 through the force of the opposite direction
such that the bending of the organic light emitting diode
(OLED) display is prevented.

[0097] A manufacturing method of an organic light emit-
ting diode (OLED) display according to the second exem-
plary embodiment will be described with reference to FIG. 9
and FIG. 10.

[0098] As shown in FIG. 9, a sealing substrate 200 having
a short edge portion that is longer than the length L.2 of the
short edge portion of the thin film transistor substrate 100 is
prepared.

[0099] Also, a folding line F is previously formed at a pair
oflong edge portions of the sealing substrate 200. That is, the
long edge side surface folding portion 231 contacting the side
surface of the long edge portion of the thin film transistor
substrate 100 and the long edge bottom surface folding por-
tion 232 contacting the neighboring bottom surface of the
long edge portion of the thin film transistor substrate 100 may
be easily folded by forming the folding line. This folding line
may be formed as a groove through an etching or pressing
process.

[0100] Next, as shown in FIG. 10, the sealant 10 is coated
on the side surface of the long edge portion of the thin film
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transistor substrate 100 formed with the organic light emit-
ting element and the neighboring bottom surface adjacent to
the side surface.

[0101] Also, the sealing substrate 200 is attached to the
surface of the thin film transistor substrate 100. Furthermore,
the long edge folding portion 230 of the sealing substrate 200
is folded thereby enclosing the side surface and the bottom
surface of the long edge portion of the thin film transistor
substrate 100.

[0102] Also, the sealant 10 is hardened so that the long edge
side surface folding portion 231 and the long edge bottom
surface folding portion 232 are adhered to the side surface and
the neighboring bottom surface, respectively, of the long edge
portion of the thin film transistor substrate 100. Accordingly,
the long edge folding portion 230 pulls the long edge portion
of'the thin film transistor substrate 100 in the lower direction
p2 such that the long edge bottom surface folding portion 232
of the sealing substrate 200 pulls against the force that the
connection portion 210 of the sealing substrate 200 pulls the
thin film transistor substrate 100 through the force of the
opposite direction, thereby preventing the bending of the
organic light emitting diode (OLED) display.

[0103] Meanwhile, in the first exemplary embodiment of
FIG. 3, the short edge folding portion 220 is only formed in
the sealing substrate 200. However, in the third exemplary
embodiment, forming of the short edge folding portion and
the long edge folding portion at the sealing substrate is pos-
sible.

[0104] Next, the third exemplary embodiment will be
described with reference to FIG. 11 to FIG. 13.

[0105] FIG. 11 is a top plan view of an organic light emit-
ting diode (OLED) display according to a third exemplary
embodiment of the invention, FIG. 12 is a rear view of an
organic light emitting diode (OLED) display according to the
third exemplary embodiment, FIG. 13 is a view of a state of a
sealing substrate of an organic light emitting diode (OLED)
display according to the third exemplary embodiment before
folding, and FIG. 14 is a view of another exemplary embodi-
ment for a state of a sealing substrate of an organic light
emitting diode (OLED) display according to the third exem-
plary embodiment before folding.

[0106] The third exemplary embodiment shown in FIG. 11
to FIG. 14 is substantially equivalent to the first exemplary
embodiment shown in FIG. 1 to FIG. 3 except for the long
edge folding portion further formed in the sealing substrate,
so that the overlapping description is omitted.

[0107] AsshowninFIG.11 to FIG. 13, thesealing substrate
200 of the organic light emitting diode (OLED) display
according to the third exemplary embodiment includes a con-
nection portion 210 attached to the display area of the thin
film transistor substrate 100 (see FIGS. 11 and 13), a short
edge folding portion 220 enclosing a pair of short edge por-
tion of the thin film transistor substrate 100 (see FIG. 13), and
a long edge folding portion 230 enclosing a pair of long edge
portions of'the thin film transistor substrate 100 (see FIG. 13).
[0108] As seen in FIG. 13, the short edge folding portion
220 includes a short edge side surface folding portion 221
contacting the side surface of the short edge portion of the thin
film transistor substrate 100 and a short edge bottom surface
folding portion 222 contacting the neighboring bottom sur-
face adjacent to the side surface of the short edge portion of
the thin film transistor substrate 100.

[0109] Also, the long edge folding portion 230 includes a
long edge side surface folding portion 231 contacting the side
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surface of the long edge portion of the thin film transistor
substrate 100 and a long edge bottom surface folding portion
232 contacting the neighboring bottom surface adjacent to the
side surface of the long edge portion of the thin film transistor
substrate 100.

[0110] The short edge folding portion 220 and the long
edge folding portion 230 simultaneously enclose a pair of
short edge portions and long edge portions of the thin film
transistor substrate 100 so that the bending of the organic light
emitting diode (OLED) display due to the difference of the
thermal expansion coefficient between the sealing substrate
200 made of the metal sheet and the supporting substrate of
the thin film transistor substrate 100 made of glass may be
further minimized. At this point, the short edge folding por-
tion 220 and the long edge folding portion 230 overlap each
other, thereby enclosing the corner of the thin film transistor
substrate 100 through the overlap.

[0111] Also, as shown in FIG. 14, the portion where the
short edge folding portion 220 and the long edge folding
portion 230 overlap each other is removed so that the corner
of the thin film transistor substrate 100 may be further
strongly enclosed, thereby further minimizing the bending of
the organic light emitting diode (OLED) display.

[0112] At this point, the corner 2 of the short edge folding
portion 220 and the long edge folding portion 230 is cham-
fered so that the overlapping portion may be minimized when
the short edge folding portion 220 and the long edge folding
portion 230 contact each other.

[0113] Meanwhile, in the first to third exemplary embodi-
ments, the thin film transistor substrate 100 contacting the
folding portion of the sealing substrate is not separately pro-
cessed. However, in the fourth exemplary embodiment, etch-
ing of the bottom surface of the thin film transistor substrate
100 to insert the folding portion of the sealing substrate is
possible.

[0114] Next, the fourth exemplary embodiment will be
described with reference to FIG. 15 to FIG. 17.

[0115] FIG. 15 is a perspective view of an organic light
emitting diode (OLED) display according to a fourth exem-
plary embodiment of the invention, and FIG. 16 is a cross-
sectional view of an organic light emitting diode (OLED)
display according to the fourth exemplary embodiment.
[0116] The fourth exemplary embodiment shown in FIG.
15 and FIG. 16 is substantially equivalent to the first to third
exemplary embodiments shown in FIG. 1 to FIG. 14 except
for a bottom surface groove formed at a neighboring bottom
surface adjacent to the side surface of an edge portion of the
thin film transistor substrate, such that the overlapping
described previously is omitted.

[0117] As shown in FIG. 15 and FIG. 16, a thin film tran-
sistor substrate 100' of an organic light emitting diode
(OLED) display according to the fourth exemplary embodi-
ment has a bottom surface groove, of which a neighboring
bottom surface adjacent to the side surface of an edge portion
of the thin film transistor substrate 100' is etched, and the
bottom surface groove includes a short edge bottom surface
groove 100a formed at a short edge portion of the thin film
transistor substrate 100'.

[0118] AsseeninFIG.15and FIG. 16, the sealing substrate
200 includes a connection portion 210 attached to the display
area of the thin film transistor substrate 100" and the folding
portion enclosing the side surface and the bottom surface
groove of the edge portion of the thin film transistor substrate
100.
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[0119] The folding portion includes a short edge folding
portion 220 of a pair of short edge portions of the thin film
transistor substrate 100'. The short edge folding portion 220
includes a short edge side surface folding portion 221 enclos-
ing the side surface of the short edge portion of the thin film
transistor substrate 100" and a short edge bottom surface
folding portion 222 inserted into the short edge bottom sur-
face groove 100a adjacent to the side surface of the short edge
portion of the thin film transistor substrate 100'.

[0120] A depth t1 (see FIG. 16) of the short edge bottom
surface groove 100a may be 5 to 20 um, and a length t2 of the
short edge bottom surface groove 100a may correspond to the
length of the short edge bottom surface folding portion 222 of
the sealing substrate 200.

[0121] A sealant 10 is interposed between the short edge
folding portion 220 and the thin film transistor substrate 100'.
At this point, the sealant 10 is interposed between the short
edge bottom surface groove 100a and the short edge bottom
surface folding portion 222. Accordingly, by the hardening of
the sealant 10, the short edge side surface folding portion 221
and the short edge bottom surface folding portion 222 are
adhered to the side surface of the short edge portion of the thin
film transistor substrate 100' and the short edge bottom sur-
face groove 100aq, respectively.

[0122] As shown in FIG. 16, a polarizing plate 500 is
attached to the outside surface of the short edge bottom sur-
face folding portion 222 and the bottom surface of the thin
film transistor substrate 100'. At this point, the short edge
bottom surface folding portion 222 is inserted into the short
edge bottom surface groove 100a so that the heights of the
outside surface of the short edge bottom surface folding por-
tion 222 and the bottom surface of the thin film transistor
substrate 100' correspond to each other. Accordingly, the
polarizing plate 500 may be flatly adhered to the bottom
surface of the thin film transistor substrate 100 without a step
such that leakage is not generated, and thereby deterioration
of the display quality may be prevented.

[0123] A manufacturing method of an organic light emit-
ting diode (OLED) display according to the fourth exemplary
embodiment will be described with reference to FIGS. 15 to
17.

[0124] FIG.17is aview ofa state in which a folding portion
of a sealing substrate of an organic light emitting diode
(OLED) display according to the fourth exemplary embodi-
ment is folded, and then attached to a thin film transistor
substrate.

[0125] As shown in FIG. 17, a neighboring bottom surface
adjacent to the side surface of the short edge portion of the
thin film transistor substrate 100" including an organic light
emitting element is etched to form a short edge bottom sur-
face groove 100a.

[0126] Also, a sealant 10 is coated on the side surface and
the short edge bottom surface groove 100a of the short edge
portion of the thin film transistor substrate 100"

[0127] Furthermore, a sealing substrate 200 (see FIGS. 15
and 16) is attached to the surface of the thin film transistor
substrate 100". Also, the short edge folding portion 220 of the
sealing substrate 200 is folded so as to enclose the side surface
and the short edge bottom surface groove 100qa of the short
edge portion of the thin film transistor substrate 100. At this
point, the short edge bottom surface folding portion 222 is
inserted into the short edge bottom surface groove 100a so
that the heights of the outside surface of the short edge bottom
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surface folding portion 222 and the bottom surface of the thin
film transistor substrate 100' correspond so as to be flat.

[0128] Next, as shown in FIG. 15, by hardening the sealant
10, the short edge side surface folding portion 221 and the
short edge bottom surface folding portion 222 are respec-
tively adhered to the side surface and the short edge bottom
surface groove 100a of the short edge portion of the thin film
transistor substrate 100'. Accordingly, the short edge folding
portion 220 pulls the short edge portion of the thin film
transistor in the lower direction p2 so that the short edge
bottom surface folding portion 222 of the sealing substrate
200 pulls against the force with which the connection portion
210 of the sealing substrate 200 pulls the thin film transistor
substrate 100" through a force in the opposite direction,
thereby preventing the bending of the organic light emitting
diode (OLED) display.

[0129] Next, as shown in FIG. 16, a polarizing plate 500 is
attached to the outside surface of the short edge bottom sur-
face folding portion 222 and the bottom surface of the thin
film transistor substrate 100'. The outside surface of the short
edge bottom surface folding portion 222 and the bottom sur-
face of the thin film transistor substrate 100" are flat so as to
not generate a step to the polarizing plate 500 so that light
leakage is not generated, thereby preventing deterioration of
the display quality.

[0130] Meanwhile, in the fourth exemplary embodiment,
the short edge folding portion 220 is formed in the sealing
substrate 200. However, in the fifth exemplary embodiment,
forming of the long edge folding portion at the seal substrate
is possible, as was the case in the second exemplary embodi-
ment.

[0131] Next, the fifth exemplary embodiment will be
described with reference to FIG. 18.

[0132] FIG.18isaview ofa statein which a folding portion
of a sealing substrate of an organic light emitting diode
(OLED) display according to the first exemplary embodiment
is folded, and then attached to a thin film transistor substrate.

[0133] The fifth exemplary embodiment shown in FIG. 18
is substantially equivalent to the fourth exemplary embodi-
ment shown in FIG. 15 to FIG. 17 except for the long edge
folding portion formed in the sealing substrate so that the
overlapping description is omitted.

[0134] As shown in FIG. 18, a neighboring bottom surface
adjacent to the side surface of the edge portion of the transis-
tor substrate 100' of the organic light emitting diode (OLED)
display according to the fifth exemplary embodiment has an
etched bottom surface groove, and the bottom surface groove
includes a long edge bottom surface groove 1005 formed at
the long edge portion of the thin film transistor substrate 100'.

[0135] The sealing substrate 200 includes the connection
portion 210 attached to the display area of the thin film tran-
sistor substrate 100' and the folding portion enclosing the side
surface and the bottom surface of the edge portion of the thin
film transistor substrate 100'. The folding portion includes the
long edge folding portion 230 enclosing a pair of long edge
portions of the thin film transistor substrate 100'. The long
edge folding portion 230 includes the long edge side surface
folding portion 231 enclosing the side surface of the long
edge portion of the thin film transistor substrate 100' and the
long edge bottom surface folding portion 232 inserted into the
short edge bottom surface groove 1005 adjacent to the side
surface of the long edge portion of the thin film transistor
substrate 100'.
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[0136] The sealant 10 is inserted between the long edge
folding portion 230 and the thin film transistor substrate 100'.
At this point, the sealant 10 is also inserted between the long
edge bottom surface groove 1005 and the long edge bottom
surface folding portion 232. Accordingly, by the hardening of
the sealant 10, the long edge side surface folding portion 231
and the long edge bottom surface folding portion 232 are
respectively adhered to the side surface and the long edge
bottom surface groove 1005 of the long edge portion of the
thin film transistor substrate 100'.

[0137] The polarizing plate 500 (referring to FIG. 16) may
be attached to the outside surface of the long edge bottom
surface folding portion 232 and the bottom surface of the thin
film transistor substrate 100" of FIG. 18. At this point, the long
edge bottom surface folding portion 232 is inserted into the
long edge bottom surface groove 1005 so that the heights of
the outer surface of the long edge bottom surface folding
portion 232 and the bottom surface of the thin film transistor
substrate 100" correpsond. Accordingly, the polarizing plate
500 may be flatly attached to the bottom surface of the thin
film transistor substrate 100" without a step so that light leak-
age is not generated, thereby preventing deterioration of the
display quality.

[0138] The long edge folding portion 230 encloses a pair of
long edge portions of the thin film transistor substrate 100' so
that the long edge folding portion 230 pulls the long edge
portion of the thin film transistor substrate 100" in the lower
direction p2. As described above, the long edge bottom sur-
face folding portion 232 of the sealing substrate 200 pulls
against the force with which the connection portion 210 ofthe
sealing substrate 200 pulls the thin film transistor substrate
100" in the upper direction p1 through a force of the opposite
direction, thereby preventing the bending of the organic light
emitting diode (OLED) display.

[0139] Meanwhile, in the fourth and fifth exemplary
embodiments, only one of the short edge folding portion and
the long edge folding portion is formed in the sealing sub-
strate. However, as in the third exemplary embodiment, the
short edge folding portion and the long edge folding portion
may be formed in the sealing substrate. This is substantially
equivalent to the description of the first to fifth exemplary
embodiments so that repeated description is omitted.

[0140] While the invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. An organic light emitting diode (OLED) display, com-
prising:

a thin film transistor substrate including an organic light

emitting element; and
a sealing substrate attached to the thin film transistor sub-
strate so as to seal the thin film transistor substrate;

wherein the sealing substrate has a folding portion enclos-
ing a side surface and a bottom surface of an edge por-
tion of the thin film transistor substrate.

2. The organic light emitting diode (OLED) display of
claim 1, wherein the folding portion includes a short edge
folding portion enclosing a pair of short edge portions of the
thin film transistor substrate.
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3. The organic light emitting diode (OLED) display of
claim 2, wherein the short edge folding portion includes a
short edge side surface folding portion contacting a side sur-
face of a short edge portion of the thin film transistor substrate
and a short edge bottom surface folding portion contacting a
neighboring bottom surface adjacent to the side surface of the
short edge portion of the thin film transistor substrate.

4. The organic light emitting diode (OLED) display of
claim 1, wherein a sealant is interposed between the folding
portion and the thin film transistor substrate.

5. The organic light emitting diode (OLED) display of
claim 4, wherein a filler is formed between the sealing sub-
strate and the thin film transistor substrate.

6. The organic light emitting diode (OLED) display of
claim 5, wherein a moisture absorbing member is formed
between the sealant and the filler.

7. The organic light emitting diode (OLED) display of
claim 1, wherein the folding portion includes a long edge
folding portion enclosing a long edge portion of the thin film
transistor substrate.

8. The organic light emitting diode (OLED) display of
claim 7, wherein the long edge folding portion includes a long
edge side surface folding portion contacting a side surface of
the long edge portion of the thin film transistor substrate, and
a long edge bottom surface folding portion contacting a
neighboring bottom surface adjacent to the side surface of the
long edge portion of the thin film transistor substrate.

9. The organic light emitting diode (OLED) display of
claim 1, wherein the bottom surface of the edge portion of the
thin film transistor substrate includes a bottom surface groove
having a portion adjacent to the side surface of the edge
portion of the thin film transistor substrate which is etched,
and the folding portion encloses the bottom surface groove.

10. The organic light emitting diode (OLED) display of
claim 9, wherein the folding portion includes a side surface
folding portion enclosing the side surface of the edge portion
of the thin film transistor substrate and a bottom surface
folding portion inserted into a bottom surface groove of the
edge portion of the thin film transistor substrate; and

wherein a sealant is interposed between the bottom surface

groove and the bottom surface folding portion.

11. The organic light emitting diode (OLED) display of
claim 10, wherein heights of the outside surface of the bottom
surface folding portion and the bottom surface of the thin film
transistor substrate correspond to each other.

12. The organic light emitting diode (OLED) display of
claim 11, further comprising a polarizing plate simulta-
neously covering an outside surface of the bottom surface
folding portion and a bottom surface of the thin film transistor
substrate.

13. The organic light emitting diode (OLED) display of
claim 9, wherein the folding portion includes a long edge
folding portion enclosing a long edge portion of the thin film
transistor substrate and a short edge folding portion enclosing
a short edge portion of the thin film transistor substrate.

14. The organic light emitting diode (OLED) display of
claim 1, wherein the sealing substrate includes a metal sheet.

15. A method of manufacturing an organic light emitting
diode (OLED) display, comprising the steps of:

coating a sealant on a side surface of an edge portion of a

thin film transistor substrate including an organic light
emitting element and a neighboring bottom surface adja-
cent to the side surface;
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adhering a sealing substrate to a surface of the thin film
transistor substrate; and

folding the edge portion of the sealing substrate to form a
folding portion of the sealing substrate enclosing the
side surface of the edge portion of the thin film transistor
substrate and the neighboring bottom surface.

16. The method of claim 15, wherein in the step of forming
the folding portion of the sealing substrate, a short edge
folding portion enclosing a pair of short edge portions of the
thin film transistor substrate is formed.

17. The method of claim 16, further comprising the step of
hardening a sealant interposed between the short edge folding
portion and the side surface of the edge portion of the thin film
transistor and the neighboring bottom surface.

18. The method of claim 15, wherein in the step of forming
the folding portion of the sealing substrate, a long edge fold-
ing portion enclosing a pair of long edge portions of the thin
film transistor substrate is formed.

19. The method of claim 18, further comprising the step of
hardening a sealant interposed between the long edge folding
portion and the side surface of the edge portion of the thin film
transistor and the neighboring bottom surface.

20. The method of claim 15, further comprising the steps
of:

etching the neighboring bottom surface adjacent to the side
surface of the edge portion of the thin film transistor
substrate to form a bottom surface groove; and

coating the sealant on the side surface of the edge portion of
the thin film transistor substrate and on the bottom sur-
face groove.

21. The method of claim 20, wherein the folding portion
includes a side surface folding portion enclosing the side
surface of the edge portion of the thin film transistor substrate
and a bottom surface folding portion inserted into the bottom
surface groove; and

said method further comprising the step of hardening a
sealant interposed between the side surface folding por-
tion and the side surface of the edge portion of the thin
film transistor substrate, and interposed between the bot-
tom surface folding portion and the bottom surface
groove.

22. The method of claim 21, wherein heights of the outside
surface of the bottom surface folding portion and the bottom
surface of the thin film transistor substrate correspond to each
other.

23. The method of claim 22, further comprising the step of
attaching a polarizing plate to the outside surface of the bot-
tom surface folding portion and to the bottom surface of the
thin film transistor substrate.

24. The method of claim 15, wherein the sealing substrate
includes a metal sheet.

25. The method of claim 24, wherein a length of along edge
portion of the sealing substrate is longer than a length of a
long edge portion of the thin film transistor substrate.

26. The method of claim 25, wherein a length of a short
edge portion of the sealing substrate is longer than a length of
a short edge portion of the thin film transistor substrate.

27. The method of claim 26, further comprising the step of
removing a portion of the sealing substrate where a long edge
folding portion thereof and a short edge folding portion
thereof overlap each other.
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28. The method of claim 26, further comprising the step of
chamfering the corners of a long edge folding portion of the
sealing substrate and a short edge folding portion of the
sealing substrate.



THMBW(EF)

[ i (S RIR) A ()

RIB(ERR)AGE)

FRI& B A

RAAN

ShEREELE

BEG®F)

BHEKXZHE (OLED ) R R&EHE : BEAGKEER , IFEFNLK
T BHERMEESRAGERERL  NMEHSRBEEER, &
BHEREFRERY , ZITEN EESEKGEERNLEH2HN

RENERH,

BNRX-REE "B RAFESE

US20130126874A1

US13/612303

HAE JUNG GOO
ZIEHYUK
Lol

JUNG , HAE-GOO
FEiH

# , SEUNG-YO
JUNG HAE GOO

LEE JAE HYUK
YANG SEUNG YO

JUNG, HAE-GOO
LEE, JAE-HYUK
YANG, SEUNG-YO

HO1L51/52 HO1L51/56

HO1L51/524 HO1L51/5281 HO1L51/5259 H01L51/5243

1020110120908 2011-11-18 KR
1020120003035 2012-01-10 KR

US9219245

Espacenet USPTO

2013-05-23

2012-09-12

patsnap

N

1002



https://share-analytics.zhihuiya.com/view/75d58453-50c9-4dea-b39c-a3cea12cd32b
https://worldwide.espacenet.com/patent/search/family/048425942/publication/US2013126874A1?q=US2013126874A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220130126874%22.PGNR.&OS=DN/20130126874&RS=DN/20130126874

