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ORGANIC LIGHT-EMITTING DIODE (OLED)
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2012-0133144, filed on Nov. 22,2012, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology generally relates to an
organic light-emitting diode (OLED) display and a method of
manufacturing the same.

[0004] 2. Description of the Related Technology

[0005] Flat panel displays such as OLEDs may be made
thin and flexible due to their operating characteristics and thus
have been actively studied.

[0006] An OLED display is generally manufactured by
forming a large mother panel and then cutting the mother
panel in units of cell panels. In general, each of the cell panels
on the mother panel is formed by forming a thin film transistor
(TFT) including an active layer and a source/drain electrode
on a base substrate, applying a planarization film to the TFT,
and sequentially forming a pixel electrode, a light-emitting
layer, a counter electrode, and an encapsulation layer, and
then is cut from the mother panel.

SUMMARY

[0007] Oneinventive aspectis an OLED display which may
prevent cracks from occurring at a cut portion when a mother
panel is cut in units of cell panels and a method of manufac-
turing the display.

[0008] Another aspect is a method of manufacturing an
OLED display, the method including: forming a barrier layer
on a base substrate of a mother panel; forming a plurality of
display units in units of cell panels on the barrier layer;
forming an encapsulation layer on each of the plurality of
display units of the cell panels; applying an organic film to an
interface portion between the cell panels; and cutting along
the interface portion applied with the organic film.

[0009] Each of the plurality of display units may include a
thin film transistor (TFT) layer, a planarization film formed
on the TFT layer, and a light-emitting unit formed on the
planarization film, wherein the organic film applied to the
interface portion is formed of a same material as a material of
the planarization film and is formed at a same time as the
planarization film is formed.

[0010] Each of the organic film and the planarization film
may include any one of polyimide and acryl. The barrier layer
may be an inorganic film. The base substrate may be formed
of polyimide. The method may further include, before the
forming of the barrier layer on one surface of the base sub-
strate formed of polyimide, attaching a carrier substrate
formed of a glass material to another surface of the base
substrate, and before the cutting along the interface portion,
separating the carrier substrate from the base substrate.
[0011] Theencapsulation layer may have a thin film encap-
sulation structure in which a plurality of thin films are
stacked. The organic film applied to the interface portion may
be spaced apart from each of the plurality of display units. The
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organic film may be formed such that a portion of the organic
film directly contacts the base substrate and a remaining
portion of the organic film contacts the barrier layer while
surrounding an edge portion of the barrier layer.

[0012] Another aspect is an OLED display including: a
barrier layer that is formed on a base substrate; a display unit
that is formed on the barrier layer; an encapsulation layer that
is formed on the display unit; and an organic film that is
applied to an edge portion of the barrier layer.

[0013] The organic film may include any one of polyimide
and acryl. The barrier layer may be an inorganic film. The
base substrate may be formed of polyimide. The organic film
applied at an interface portion may be spaced apart from the
display unit.

[0014] Theorganic film may be formed on the edge portion
of the barrier layer such that a portion of the organic film
directly contacts the base substrate and a remaining portion of
the organic film contacts the barrier layer while surrounding
the edge portion of the barrier layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a cross-sectional view illustrating an
OLED display according to an embodiment.

[0016] FIGS. 2A through 2D are cross-sectional views for
sequentially explaining a method of manufacturing the
OLED display of FIG. 1, according to an embodiment.

DETAILED DESCRIPTION

[0017] When each of the OLED cell panels is cut from the
mother panel, cracks often occur at a cut portion. That is, a
barrier layer formed on the base substrate is exposed at an
interface portion between the cell panels. Since the barrier
layer is a hard inorganic layer, cracks easily occur during the
cutting. Once cracks occur, the cracks may become more
numerous, wider, and deeper as time elapses, thereby degrad-
ing properties of the OLED display. Accordingly, there is a
demand for preventing cracks from occurring when a mother
panel is cut in units of cell panels.

[0018] Embodiments will now be described more fully
with reference to the accompanying drawings.

[0019] FIG. 1 is a cross-sectional view illustrating an
OLED display according to an embodiment. In FIG. 1, each
of cell panels 110 cut from a mother panel is illustrated. That
is, in order to manufacture the organic light-emitting display
apparatus, a plurality of the cell panels 110 are formed on a
plane of the mother panel and the mother panel is cut in units
of the cell panels 110. FIG. 1 illustrates a structure of each of
the cell panels 110. A method of manufacturing each of the
cell panels 110 from the mother panel will be explained
below.

[0020] Referringto FIG. 1, each of the cell panels 110 of the
OLED display includes a barrier layer 11 that is formed on a
base substrate 10, a thin film transistor (TFT) layer 20 that is
formed on the barrier layer 11, a light-emitting unit 30 that is
connected to the TFT layer 20 with a passivation layer 25 and
a planarization film 24 therebetween, and an encapsulation
layer 40 that covers and protects the light-emitting unit 30.
[0021] Inone embodiment, the OLED display of FIG. 1 is
a flexible display in which the base substrate 10 includes a
soft thin film layer formed of polyimide.

[0022] The barrier layer 11 is an inorganic film formed of,
for example, SiNx, and an edge portion of the barrier layer 11
is covered with an organic film 12 formed of polyimide or
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acryl. The organic film 12 helps the mother panel to be softly
cut in units of the cell panels 110. A process of forming the
organic film 12 will be explained below in detail when a
method of manufacturing the OLED display is explained with
reference to FIGS. 2A through 2D.

[0023] TheTFT layer 20 includes an active layer 21, a gate
electrode 22, and a source/drain electrode 23, like a general
TFT.

[0024] The passivation layer 25 is an organic film disposed
on the TFT layer 20 to cover the TFT layer 20, and the
planarization film 24 is an organic film formed on the passi-
vation layer 25. The planarization film 24 is formed of poly-
imide or acryl, like the organic film 12 formed on the edge
portion of the barrier layer 11. The planarization film 24 and
the organic film 12 are simultaneously formed when the
OLED display is manufactured.

[0025] The light-emitting layer 30 includes a pixel elec-
trode, a counter electrode 33, and an organic light-emitting
layer 32 disposed between the pixel electrode 31 and the
counter electrode 33. The pixel electrode 31 is connected to
the source/drain electrode 23 of the TFT layer 20.

[0026] When a voltage is applied to the pixel electrode 31
through the TFT layer 20, an appropriate voltage is formed
between the pixel electrode 31 and the counter electrode 33,
and thus the organic light-emitting layer 32 emits light,
thereby forming an image. Hereinafter, an image forming unit
including the TFT layer 20 and the light-emitting unit 30 is
referred to as a display unit.

[0027] The encapsulation layer 40 that covers the display
unit and prevents penetration of external moisture may be
formed to have a thin film encapsulation structure in which an
organic film 41 and an inorganic film 42 are alternately
stacked.

[0028] Each of the cell panels 110 of the OLED display
constructed as described above may be manufactured by
using a method described with reference to FIGS.

[0029] 2A through 2D.

[0030] In one embodiment, the OLED display is flexible
and uses the soft base substrate 10 formed of polyimide.
Accordingly, referring to FIG. 2A, in order to ensure smooth
handling during a manufacturing process, the base substrate
10 is formed on a carrier substrate 50 formed of a glass
material, and then the carrier substrate 50 is separated.
[0031] The barrier layer 11 is formed on a surface of the
base substrate 10 opposite to the carrier substrate 50. In one
embodiment, the barrier layer 11 is patterned according to a
size of each of the cell panels 110. For example, while the
base substrate 10 is formed over the entire surface of a mother
panel 100, the barrier layer 11 is formed according to a size of
each of the cell panels 110, and thus a groove 114 is formed at
an interface portion between the barrier layers 11 of the cell
panels 110. Each of the cell panels 11 is cut along the groove
11a.

[0032] Next, referring to FIG. 2B, the TFT layer 20 of each
of the cell panels 110 is formed, and the passivation layer 25
which is an inorganic film and the planarization film 24 which
is an organic film are disposed on the TFT layer 20 to cover
the TFT layer 20. At the same time as the planarization film 24
formed of, for example, polyimide or acryl is formed, the
groove 11aat the interface portion is covered with the organic
film 12 formed of, for example, polyimide or acryl. This is to
prevent cracks from occurring by allowing the organic film 12
to absorb an impact generated when each of the cell panels
110 is cut along the groove 11a at the interface portion. That
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is, if the entire barrier layer 11 is entirely exposed without the
organic film 12, an impact generated when each of the cell
panels 110 is cut along the groove 11a at the interface portion
is transferred to the barrier layer 11, thereby increasing the
risk of cracks. However, in one embodiment, since the groove
11a at the interface portion between the barrier layers 11 is
covered with the organic film 12 and the organic film 12
absorbs an impact that would otherwise be transferred to the
barrier layer 11, each of the cell panels 110 may be softly cut
and cracks may be prevented from occurring in the barrier
layer 11.In one embodiment, the organic film 12 covering the
groove 11a at the interface portion and the planarization film
24 are spaced apart from each other. For example, if the
organic film 12 and the planarization film 24 are connected to
each other as one layer, since external moisture may penetrate
into the display unit through the planarization film 24 and a
portion where the organic film 12 remains, the organic film 12
and the planarization film 24 are spaced apart from each other
such that the organic film 12 is spaced apart from the display
unit.

[0033] After the planarization film 24 and the organic film
12 are formed, referring to FIG. 2C, the display unit is formed
by forming the light-emitting unit 30, and the encapsulation
layer 40 is disposed on the display unit to cover the display
unit. As such, once the mother panel 100 is completely manu-
factured, the carrier substrate 50 that supports the base sub-
strate 10 is separated from the base substrate 10. In general,
when a laser beam is emitted toward the carrier substrate 50,
the carrier substrate 50 is separated from the base substrate 10
due to a difference in a thermal expansion coefficient between
the carrier substrate 50 and the base substrate 10.

[0034] Next, the mother panel 100 is cut in units of the cell
panels 110. Referring to F1G. 2D, the mother panel 100 is cut
along an interface portion between the cell panels 110 by
using a cutter 60. In this case, since the groove 11a at the
interface portion along which the mother panel 100 is cut is
covered with the organic film 12, the organic film 12 absorbs
an impact during the cutting. Accordingly, cracks may be
prevented from occurring in the barrier layer 11 during the
cutting.

[0035] Once the cutting is completed, the OLED display in
unites of the cell panels 110 of FIG. 1 is completely manu-
factured, and part of the organic film 12 remains on the edge
portion of the barrier layer 11.

[0036] That is, when each of the cell panels 110 is com-
pletely manufactured, since the organic film 12 remains on
the base substrate 10 while surrounding the edge portion of
the barrier layer 11, a portion of the organic film 12 directly
contacts the base substrate 10 and a remaining portion of the
organic film 12 contacts the barrier layer 11 while surround-
ing the edge portion of the barrier layer 11. Accordingly,
when each of the cell panels 110 is formed with the organic
film 12, cracks may be effectively prevented.

[0037] Hence, when the OLED display is manufactured by
using the method of FIGS. 2A through 2D, cracks may be
prevented from occurring in the barrier layer 11 when the
mother panel 100 is cut in units of the cell panels 110, thereby
reducing a defect rate of a product and stabilizing its quality.

[0038] According to at least one of the disclosed embodi-
ments, since cracks may be prevented from occurring at a cut
portion when a mother panel is cut in units of cell panels, a
defect rate of a product may be reduced and an overall OLED
display quality is enhanced.
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[0039] While the above embodiments have been described
with reference to the accompanying drawings, it will be
understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present invention as
defined by the following claims.

What is claimed is:

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

forming a barrier layer on a base substrate of a mother

panel;

forming a plurality of display units in units of cell panels on

the barrier layer;

forming an encapsulation layer on each of the display units

of the cell panels;

applying an organic film to an interface portion between

the cell panels; and

cutting along the interface portion.

2. The method of claim 1, wherein each of the display units
comprises a thin film transistor (TFT) layer, a planarization
film formed on the TFT layer, and a light-emitting unit
formed on the planarization film,

wherein the organic film is formed of the same material and

is substantially simultaneously formed as the planariza-
tion film.

3. The method of claim 2, wherein each of the organic film
and the planarization film comprises at least one of polyimide
and acryl.

4. The method of claim 1, wherein the barrier layer com-
prises an inorganic film.

5. The method of claim 1, wherein the base substrate is
formed of polyimide.

6. The method of claim 5, further comprising, before form-
ing the barrier layer, attaching a carrier substrate formed of a
glass material to another surface of the base substrate, and
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before the cutting along the interface portion, separating the
cartier substrate from the base substrate.

7. The method of claim 1, wherein the encapsulation layer
has a thin film encapsulation structure in which a plurality of
thin films are stacked.

8. The method of claim 1, wherein the organic film is
spaced apart from each of the display units.

9. The method of claim 1, wherein the organic film is
formed such that a portion of the organic film directly con-
tacts the base substrate and wherein the remaining portion of
the organic film contacts the barrier layer while surrounding
an edge portion of the barrier layer.

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

a barrier layer formed on a base substrate;

a display unit formed on the barrier layer;

an encapsulation layer formed on the display unit; and

an organic film formed at an edge portion of the barrier

layer.

11. The OLED display of claim 10, wherein the organic
film comprises at least one of polyimide and acryl.

12. The OLED display of claim 10, wherein the barrier
layer comprises an inorganic film.

13. The OLED display of claim 10, wherein the base sub-
strate is formed of polyimide.

14. The OLED display of claim 10, wherein the organic
film is spaced apart from the display unit.

15. The OLED display of claim 10, wherein the organic
film is formed on the edge portion of the barrier layer such
that a portion of the organic film directly contacts the base
substrate and wherein the remaining portion of the organic
film contacts the barrier layer while surrounding the edge
portion of the barrier layer.
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