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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0056286 filed in the
Korean Intellectual Property Office on Jun. 10, 2011, the
entire contents of which are incorporated herein by reference.

BACKGROUND
[0002] 1.Field

[0003] The present disclosure relates generally to an
organic light emitting diode (OLED) display and a manufac-
turing method thereof. More particularly, the described tech-
nology relates generally to an organic light emitting diode
(OLED) display and a manufacturing method thereof in
which an impact resistance property is improved.

[0004] 2. Description of the Related Technology

[0005] Anorganic light emitting diode (OLED) display has
a self-emissive characteristic, and thus, unlike a liquid crystal
display, does not need a separate light source to illuminate the
display. In addition, since the OLED display has high-quality
characteristics such as low power consumption, high lumi-
nance, fast reaction time, and the like, the OLED display is
finding utility as a display device for portable electronic
devices.

[0006] An organic light emitting diode (OLED) display
includes a plurality of organic light emitting elements (or-
ganic light emitting diodes) having a hole injection electrode,
anorganic emission layer, and an electron injection electrode.
Light emission occurs by energy that is generated when exci-
tons that are generated by coupling of electrons and holes
within an organic emission layer drop from an exited state to
a ground state, whereby the OLED display displays an image.
[0007] However, the organic emission layer can be sensi-
tive to an external environment such as moisture or oxygen.
Accordingly, if the organic emission layer can be exposed to
moisture and oxygen, the quality of the organic light emitting
diode (OLED) display can be deteriorated. Therefore, to pro-
tect the organic light emitting element and to prevent the
moisture or oxygen from penetrating into the organic emis-
sion layer, an encapsulation substrate can be sealed and com-
bined with the substrate formed with the organic light emit-
ting element through a sealing process, or a thin film
encapsulation layer can be formed on the organic light emit-
ting element.

[0008] Particularly, if a thin film encapsulation layer is
used, there is a benefit of reducing an entire thickness of the
organic light emitting diode (OLED) display compared with
using an encapsulation substrate.

[0009] However, the organic light emitting diode (OLED)
display including the thin film encapsulation layer can be
weak with regard to an external impact.

[0010] The above information disclosed in the Background
section is only for enhancement of understanding of the
described technology. This information is not an admission of
what is know in the prior art.

SUMMARY

[0011] An exemplary embodiment provides an organic
light emitting diode (OLED) display and a manufacturing
method thereof that improves mechanical strength.
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[0012] According to an exemplary embodiment, an organic
light emitting diode (OLED) display includes: a substrate; an
organic light emitting element on the substrate; a thin film
encapsulation layer on the substrate and covering the organic
light emitting element; a polymer carpet layer directly on the
thin film encapsulation layer, wherein the polymer carpet
layer is formed by a polymerization reaction of a cross-linked
biphenyl self-assembled mono-layer (SAM) and silicon (Si);
and a cover film directly on the polymer carpet layer.

[0013] In some embodiments, the polymer carpet layer
may comprise a plurality of substantially irregularly shaped
strands. For example, the polymer carpet layer may have a
tangled hair shape.

[0014] In some embodiments, one surface of the thin film
encapsulation layer contacting the polymer carpet layer may
include silicon (Si).

[0015] Insome embodiments, one surface of the cover film
contacting the polymer carpet layer may have adherence.
[0016] Insomeembodiments, the cover film may be made
of an epoxy-based material.

[0017] Some embodiments provide a manufacturing
method of an organic light emitting diode (OLED) display. In
some embodiments, the manufacturing method includes:
forming an organic light emitting element and a thin film
encapsulation layer covering the organic light emitting ele-
ment and including silicon (Si) on a substrate; coating a
monomer on a gold substrate and irradiating electrons to form
a cross-linked biphenyl self-assembled mono-layer (SAM);
detecting the cross-linked biphenyl self-assembled mono-
layerin a state of being adhered to the cover film from the gold
substrate by using a cover film having one surface having
adherence; disposing the cross-linked biphenyl self-as-
sembled mono-layer adhered to the cover film to contact the
thin film encapsulation layer; and irradiating ultraviolet (UV)
to the cross-linked biphenyl self-assembled mono-layer in a
state of contacting the thin film encapsulation layer to poly-
merize the cross-linked biphenyl self-assembled mono-layer
and silicon included in the thin film encapsulation layer,
thereby forming a polymer carpet layer.

[0018] In some embodiments, the polymer carpet layer
may comprise a plurality of substantially irregularly shaped
strands. For example, the polymer carpet layer may have a
tangled hair shape.

[0019] Insome embodiments, the monomer may include a
para-nitrobiphenyl.

[0020] In some embodiments, the thin film encapsulation
layer may include a silicon oxide layer or a silicon nitride
layer.

[0021] Insome embodiments, the cover film may be made
of an epoxy-based material.

[0022] In some embodiments, the cross-linked biphenyl
self-assembled mono-layer detached from the gold substrate
may have a thickness in the range of 0.5 nm to 2 nm.

[0023] In some embodiments, the organic light emitting
diode display may have improved mechanical strength.
[0024] In some embodiments, an organic light emitting
diode (OLED) display as described herein may be effectively
manufactured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is a cross-sectional view of an organic light
emitting diode (OLED) display according to one embodi-
ment.
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[0026] FIG.2is anenlarged perspective view of a portion of
the polymer carpet layer shown in FIG. 1.
[0027] FIG. 3 to FIG. 5 are cross-sectional views sequen-
tially showing a manufacturing method of the organic light
emitting diode (OLED) display of FIG. 1.

DETAILED DESCRIPTION

[0028] The present disclosure will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of this disclosure are shown.
This disclosure may, however, be embodied in many different
forms and is not construed as limited to the exemplary
embodiments set forth herein.

[0029] Inthe drawings, the parts may be omitted for clarity
Like reference numerals designate like elements throughout
the specification.

[0030] In addition, the size and thickness of each compo-
nent shown in the drawings are arbitrarily shown for under-
standing and ease of description, but the present embodi-
ments are not limited thereto. Therefore, an exemplary
embodiment is not restrictive to the illustration. 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.

[0031] An organic light emitting diode (OLED) display
101 according to an exemplary embodiment will be described
with reference to FIG. 1.

[0032] As shown in FIG. 1, an organic light emitting diode
(OLED) display 101 according to an exemplary embodiment
includes a substrate 111, a driving circuit unit 120, an organic
light emitting element 150, a thin film encapsulation layer
210, a polymer carpet layer 350, and a cover film 310.
[0033] In some embodiments, the substrate 111 can be
formed with a transparent insulating substrate made of glass,
quartz, or ceramic.

[0034] In some embodiments, the driving circuit unit 120
can be formed on the display substrate 111. In some embodi-
ments, the driving circuit unit 120 can include circuit ele-
ments including a plurality of thin film transistors and capaci-
tors, and drives the organic light emitting element 150.
[0035] In some embodiments, the organic light emitting
element 150 can be formed on the display substrate 111, and
can be electrically connected to the driving circuit unit 120. In
some embodiments, the organic light emitting element 150
emits light according to a driving signal transmitted from the
driving circuit unit 120. Here, the organic light emitting ele-
ment 120 may be divided into a light emitting region actually
emitting light and a non-light emitting region near the light
emitting region.

[0036] In some embodiments, the driving circuit unit 120
and the organic light emitting element 150 may be formed
with various structures known by those of skill in the art.
[0037] In some embodiments, the thin film encapsulation
layer 210 can cover the organic light emitting element 150 to
be protected. In some embodiments, the thin film encapsula-
tion layer 210 includes at least one of an organic layer and an
inorganic layer. If at least one of the organic layer at least one
of the inorganic layer are alternately deposited to form the
thin film encapsulation layer 210, merits and drawbacks of
the organic layer and the inorganic layer may be compen-
sated. In detail, the inorganic layer has an excellent moister
penetration suppression force compared with the organic
layer, and the organic layer has an excellent flatness charac-
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teristic and reduces stress between layers. For example, the
entire thickness of the thin film encapsulation layer 210 may
be in the range of 1 nm to 1000 nm.

[0038] In an exemplary embodiment, the highest layer of
the thin film encapsulation layer 210 can include silicon (Si).
In detail, the highest layer of the thin film encapsulation layer
210 may be a silicon oxide (SiO,) layer or a silicon nitride
(SiNx) layer.

[0039] Insome embodiments, the polymer carpet layer 350
can be formed directly on the thin film encapsulation layer
210. As shown in FIG. 2, the polymer carpet layer 350 can be
a structure formed with a plurality of substantially irregularly
shaped strands. In some embodiments, the plurality of sub-
stantially irregularly shaped strands can have a tangled hair
shape. That is, the polymer carpet layer 350 may effectively
execute a smoothing function while absorbing an impact such
as a cushion.

[0040] Insome embodiments, the polymer carpet layer 350
can be formed by a polymerization reaction of a biphenyl
self-assembled mono-layer (SAM) and silicon (Si) that are
cross-linked. In some embodiments, the polymerization reac-
tion can be generated through ultraviolet (UV) irradiation,
and the silicon included in the thin film encapsulation layer
210 can be involved in the polymerization reaction.

[0041] In some embodiments, the cover film 310 can be
formed on the polymer carpet layer 350. For example, the
cover film 310 may be made of an epoxy-based material.
Also, one surface of the cover film 310 contacting the poly-
mer carpet layer 350 may have adherence.

[0042] The cover film 310 not only protects the polymer
carpet layer 350, but also helps the polymer carpet layer 350
to be effectively formed.

[0043] By this configuration, the organic light emitting
diode (OLED) display 101 according to an exemplary
embodiment may have an excellent impact resistance prop-
erty by simultaneously improving the mechanical strength
while having a relatively thin thickness through the thin film
encapsulation layer 210.

[0044] A manufacturing method of an organic light emit-
ting diode (OLED) display according to an exemplary
embodiment will be described with reference to FIG. 3 to
FIG. 5.

[0045] Insome embodiments, a monomer (not shown) can
be coated on a substrate 900 made of gold, as shown in FIG.
3. For example, the monomer may include para-nitrobiphe-
nyl. Also, electrons can be irradiated to the monomer to form
a cross-linked biphenyl self-assembled mono-layer (SAM)
355.

[0046] In some embodiments, the cross-linked biphenyl
selfassembled mono-layer 355 can be detached from the gold
substrate 900 by using the cover film 310, as shown in FIG. 4.
One surface of the cover film 310 may have adherence. As
described above, one surface of the cover film 310 having
adherence can be attached to the cross-linked biphenyl self
assembled mono-layer 355 to be detached from the gold
substrate 900. Here, the cross-linked biphenyl self assembled
mono-layer 355 detached from the cover film 310 may have a
thickness in a range of 0.5 nm to 2 nm. In some embodiments,
the cross-linked biphenyl self assembled mono-layer 355
detached from the cover film 310 may have a thickness of
about 1 nm.
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[0047] In some embodiments, the cover film 310 can be
made of an epoxy-based material, thereby being a member
that protects the cross-linked bipheny! self-assembled mono-
layer 355.

[0048] In some embodiments, a thin film encapsulation
layer 150 covering the organic light emitting element 120 and
the organic light emitting element 120 and including silicon
(Si) can be formed on the substrate 111, as shown in FIG. 5.
In some embodiments, the biphenyl self-assembled mono-
layer 355 cross-linked with the cover film 310 in an adhesion
state can be disposed to contact the thin film encapsulation
layer 210. In some embodiments, the thin film encapsulation
layer 210 contacting the cross-linked biphenyl self-as-
sembled mono-layer 355 can include silicon such as silicon
oxide or silicon nitride.

[0049] In some embodiments, the cross-linked biphenyl
self-assembled mono-layer 355 contacting the thin film
encapsulation layer 210 can be polymerized with ultraviolet
(UV) light. In some embodiments, the cross-linked biphenyl
self-assembled mono-layer 355 irradiated with ultraviolet
(UV) light can be polymerized with silicon included in the
thin film encapsulation layer 210, and as shown in FIG. 2,
forming a polymer carpet layer having a tangled hair shape.
As shown in FIG. 1, the organic light emitting diode (OLED)
display 101 can be completed by this process.

[0050] An organic light emitting diode (OLED) display
101 having excellent impact resistance property may be
manufactured by improving the mechanical strength through
the polymer carpet layer 350 simultaneously having the cush-
ion function while having the thin thickness by using the thin
film encapsulation layer 210 by the above manufacturing
method.

[0051] While this disclosure 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.

DESCRIPTION OF DRAWING SYMBOLS

[0052] 101: organic light emitting diode (OLED) display
[0053] 120: driving circuit unit
[0054] 150: organic light emitting element
[0055] 210: thin film encapsulation layer
[0056] 310: cover film
[0057] 350: polymer carpet layer
What is claimed is:
1. An organic light emitting diode (OLED) display com-
prising:
a substrate;
an organic light emitting element on the substrate;
a thin film encapsulation layer on the substrate and cover-
ing the organic light emitting element;
a polymer carpet layer directly on the thin film encapsula-
tion layer, wherein the polymer carpet layer is formed by
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a polymerization reaction of a cross-linked biphenyl
self-assembled mono-layer (SAM) and silicon (Si); and
a cover film directly on the polymer carpet layer.
2. The organic light emitting diode (OLED) display of
claim 1, wherein the polymer carpet layer comprises a plu-
rality of substantially irregularly shaped strands.
3. The organic light emitting diode (OLED) display of
claim 2, wherein the plurality of substantially irregularly
shaped strands has a tangled hair shape.
4. The organic light emitting diode (OLED) display of
claim 1, wherein one surface of the thin film encapsulation
layer contacting the polymer carpet layer includes silicon
(Si).
5. The organic light emitting diode (OLED) display of
claim 1, wherein one surface of the cover film contacting the
polymer carpet layer has adherence.
6. The organic light emitting diode (OLED) display of
claim 1, wherein the cover film is made of an epoxy-based
material.
7. A manufacturing method of an organic light emitting
diode (OLED) display, comprising:
forming an organic light emitting element and a thin film
encapsulation layer covering the organic light emitting
element and including silicon (Si) on a substrate;

coating a monomer on a gold substrate and irradiating
electrons to form a cross-linked biphenyl self-assembled
mono-layer (SAM);

detecting the cross-linked biphenyl self-assembled mono-

layer in a state of being adhered to the cover film from
the gold substrate by using a cover film having one
surface having adherence;

disposing the cross-linked biphenyl self-assembled mono-

layer adhered to the cover film to contact the thin film
encapsulation layer; and

irradiating the cross-linked biphenyl self-assembled

mono-layer contacting the thin film encapsulation layer
to polymerize the cross-linked biphenyl self-assembled
mono-layer and silicon included in the thin film encap-
sulation layer with ultraviolet (UV) light, thereby form-
ing a polymer carpet layer.

8. The manufacturing method of claim 7, wherein the poly-
mer carpet layer forms with a tangled hair shape.

9. The manufacturing method of claim 7, wherein the
monomer includes a para-nitrobiphenyl.

10. The manufacturing method of claim 7, wherein the thin
film encapsulation layer includes a silicon oxide layer or a
silicon nitride layer.

11. The manufacturing method of claim 7, wherein the
cover film is made of an epoxy-based material.

12. The manufacturing method of claim 7, wherein the
cross-linked biphenyl self-assembled mono-layer detached
from the gold substrate has a thickness in the range of 0.5 nm
to 2 nm.
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