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(57) ABSTRACT

An OLED display may include: a substrate; an organic light
emitting diode on the substrate; a thin film encapsulation
layer encapsulates the organic light emitting diode with the
substrate; an optical film on the thin film encapsulation layer
and including an adhesive layer opposite to the thin film
encapsulation layer; and a contamination preventing layer
between the thin film encapsulation layer and the optical film,
the contamination preventing layer contacting the adhesive
layer.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0026576 filed in the
Korean Intellectual Property Office on Mar. 24, 2011, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments relate generally to an organic light
emitting diode (OLED) display. More particularly, embodi-
ments relate to an OLED display using a thin film encapsu-
lation layer as an encapsulation member.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode display, which is a
device displaying an image, has recently attracted attention.
[0006] The organic light emitting diode display has a self-
emitting characteristic and does not need a separate light
source. Thus, the thickness and weight of an organic light
emitting diode display are lower than a liquid crystal display.
In addition, the organic light emitting diode display has high-
grade characteristics, i.e., low power consumption, high
luminance, high reaction speed, etc.

[0007] In general, the organic light emitting diode display
includes a substrate, an organic light emitting diode disposed
on the substrate and displaying an image, and an encapsula-
tion member arranged opposite to the substrate, interposing
the organic light emitting diode therebetween, and encapsu-
lating the organic light emitting diode.

[0008] Theaboveinformationinthe Background is only for
enhancing an understanding of the described technology.
Therefore, it may contain information that does not form the
prior art known to a person of ordinary skill in the art in this
country.

SUMMARY

[0009] Embodiments are directed to an organic light emit-
ting diode (OLED) display.

[0010] An embodiment may be directed to an OLED dis-
play including: a substrate; an organic light emitting diode on
the substrate; a thin film encapsulation layer encapsulating
the organic light emitting diode with the substrate; an optical
film on the thin film encapsulation layer and including an
adhesive layer arranged opposite to the thin film encapsula-
tion layer; and a contamination preventing layer between the
thin film encapsulation layer and the optical film, the con-
tamination preventing layer contacting the adhesive layer.
[0011] A surface of the contamination preventing layer
contacting the adhesive layer may be more hydrophobic than
the thin film encapsulation layer.

[0012] The surface of the contamination preventing layer
may have a contact angle of about 100 to 200 degrees with
respect to water.

[0013] The contamination preventing layer may include
fluorine (F).
[0014] The contamination preventing layer may have

weaker adherence compared to the adhesive layer.
[0015] The optical film may include a polarization film.
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[0016] The thin film encapsulation layer may include an
inorganic layer contacting the contamination preventing
layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 shows an organic light emitting diode display
according to a first exemplary embodiment.

[0018] FIG. 2 is a layout view of a pixel structure of the
organic light emitting diode display according to the first
exemplary embodiment.

[0019] FIG. 3 is a cross-sectional view of FIG. 2, taken
along the line III-I11.

[0020] FIG. 4 shows an organic light emitting diode display
according to a second exemplary embodiment.

DETAILED DESCRIPTION

[0021] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein.

[0022] In order to elucidate present embodiments, parts
that are not related to the description will be omitted. Like
reference numerals designate like elements throughout the
specification.

[0023] 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 present embodiments
are not limited thereto.

[0024] Inthe drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In addition, in
the drawings, for understanding and ease of description, the
thicknesses of some layers and areas are exaggerated. It will
be understood that when an element such as a layer, film,
region, or substrate is referred to as being “on” another ele-
ment, it can be directly on the other element or intervening
elements may also be present.

[0025] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising” will be understood to imply the inclu-
sion of stated elements but not the exclusion of any other
elements. Further, throughout the specification, “on” implies
being positioned above or below a target element and does not
imply being necessarily positioned on the top on the basis of
a gravity direction.

[0026] Hereinafter, anorganic light emitting diode (OLED)
display according to a first exemplary embodiment will be
described with reference to FIG. 1 to FIG. 3.

[0027] FIG.1 showsan OLED display according to the first
exemplary embodiment.

[0028] AsshowninFIG.1, an OLED display 1001 accord-
ing to the first exemplary embodiment includes a substrate
100, a wiring portion 200, an organic light emitting diode 300,
a thin film encapsulation layer 400, a contamination prevent-
ing layer 500, and an optical film 600.

[0029] Thesubstrate 100 is formed with a material that may
be light-transmissive, light-absorptive, or light-transflective.
For example, the material may be glass, resin, or metal. The
wiring portion 200 and the organic light emitting diode 300
are disposed on the substrate 100. The substrate 100 encap-
sulates the organic light emitting diode 300 with the thin film
encapsulation layer 400 interposing the wiring portion 200
and the organic light emitting diode 300 therebetween. The
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substrate 100 and the thin film encapsulation layer 400 pro-
tect the wiring portion 200 and the organic light emitting
diode 300 from external interference. The substrate 100 may
have flexibility, and the thin film encapsulation layer 400 is
formed in a thin film such that the OLED display 1001 has
flexibility.

[0030] The wiring portion 200 includes first and second
thin film transistors 10 and 20 (shown in FIG. 2), and drives
the organic light emitting diode 300 by transmitting a signal
to the organic light emitting diode 300. The organic light
emitting diode 300 emits light according to the signal trans-
mitted from the wiring portion 200 to display an image.
[0031] The organic light emitting diode 300 is disposed on
the wiring portion 200.

[0032] The organic light emitting diode 300 is disposed on
the substrate 100, and displays an image by emitting light by
the signal transmitted from the wiring portion 200.

[0033] An internal structure of the OLED display 1001
according to the first exemplary embodiment will now be
described in further detail with reference to FIG. 2 and FIG. 3.
[0034] FIG. 2 is a layout view of a pixel structure of the
OLED display according to the first exemplary embodiment.
FIG. 3 is a cross-sectional view of FIG. 2, taken along the line
TII-111.

[0035] The entire structure of the wiring portion 200 and
the organic light emitting diode 300 are shown in FIG. 2 and
FIG. 3, but the present exemplary embodiment is not limited
to the structure shown in FIG. 2 and FIG. 3. The structure of
the wiring portion 200 and the organic light emitting diode
300 may be variously modified by a person skilled in the art.
For example, in the accompanying drawing, an active matrix
(AM) organic light emitting diode display having a 2Tr-1Cap
structure that includes two thin film transistors (TFTs) 10 and
20 and one capacitor 80 in one pixel is shown as an OLED
display, but present embodiments are not limited thereto.
Thus, the number of thin film transistors, the number of
capacitors, and the number of wires of the OLED display is
not restrictive. The pixel represents a minimum unit display-
ing an image, and the OLED displays an image using a
plurality of pixels.

[0036] As shown in FIG. 2 and FIG. 3, the OLED display
1001 includes a switching thin film transistor 10, a driving
thin film transistor 20, a capacitor 80, and an organic light
emitting diode 300 formed in each pixel. Here, a configura-
tion including the switching thin film transistor 10, the driv-
ing thin film transistor 20, and the capacitor 80 forms the
wiring portion 200. In addition, the wiring portion 200 further
includes gate lines 151 arranged along one direction of the
substrate 100, data lines 171, and common power lines 172.
The data lines 171 and the common power lines 172 cross the
gate lines 151 in an insulated manner. Here, one pixel may be
defined by the boundary of the gate line 151, the dataline 171,
and the common power line 172, but present embodiments are
not limited thereto.

[0037] The organic light emitting diode 300 includes a first
electrode 710, an organic emission layer 720 formed on the
first electrode 710, and a second electrode 730 formed on the
organic emission layer 720. The first electrode 710, organic
emission layer 720, and the second electrode 730 form the
organic light emitting diode 300. Here, the first electrode 710
becomes an anode, i.e., a hole injection electrode and the
second electrode 730 becomes a cathode, i.e., an electron
injection electrode. However, the exemplary embodiment is
not limited thereto, and the first electrode 710 may become a
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cathode and the second electrode 730 may become an anode
according to a driving method of the OLED display. Holes
and electrodes are injected into the organic emission layer
720 respectively from the anode 710 and the cathode 730.
When an exciton, in which the hole and the electron injected
into the organic emission layer 720 are coupled to each other,
falls from an excited state to a ground state, light emission
occurs. In addition, at least one of the first and second elec-
trodes 710 and 730, for example the second electrode 730,
may be formed in a light transmissive structure, and accord-
ingly, the organic light emitting diode 300 emits light in a
direction of the thin film encapsulation layer 400 to display an
image.

[0038] The capacitor 80 includes a pair of capacitor plates
158 and 178 arranged interposing an interlayer insulating
layer 161 therebetween. Here, the interlayer insulating layer
161 becomes a dielectric material, and capacitance of the
capacitor 80 is determined by charges charged in the capaci-
tor 80 and a voltage between the two capacitor plates 158 and
178.

[0039] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate elec-
trode 152, a switching source electrode 173, and a switching
drain electrode 174. The driving thin film transistor 20
includes a driving semiconductor layer 132, a driving gate
electrode 1585, a driving source electrode 176, and a driving
drain electrode 177.

[0040] The switching thin film transistor 10 is used as a
switch to select a pixel for light emission. The switching gate
electrode 152 is connected to the gate line 151. The switching
source electrode 173 is connected to the data line 171. The
switching drain electrode 174 is distanced from the switching
source electrode 173 and is connected with the capacitor plate
158 of the two capacitor plates 158 and 178.

[0041] The driving thin film transistor 20 applies driving
power to the second electrode 730 for light emission of an
organic emission layer 720 of an organic light emitting diode
300 of the selected pixel. The driving gate electrode 155 is
connected with the capacitor plate 158 that is connected with
the switching drain electrode 174. The driving source elec-
trode 176 and the other capacitor plate 178 are respectively
connected with the common power line 172. The driving
drain electrode 177 is disposed at the same layer where the
first electrode 710 is disposed, and is connected with the first
electrode 710.

[0042] In the OLED display according to the first exem-
plary embodiment, the driving drain electrode 177 and the
first electrode 710 are disposed on the same layer, but a
driving drain electrode of an OLED display according to
another exemplary embodiment and a first electrode are dis-
posed in different layers and may access the first electrode
through an opening formed in an insulating layer.

[0043] With such a structure, the switching thin film tran-
sistor 10 is driven by a gate voltage applied to the gate line 151
to transmit a data voltage applied to the data line 171 to the
driving thin film transistor 20. A voltage corresponding to a
difference between a common voltage applied to the driving
thin film transistor 20 from the common power line 172 and
the data voltage transmitted from the switching thin film
transistor 10 is stored in the capacitor 80, and a current cor-
responding to the voltage stored in the capacitor 80 flows to
the organic light emitting diode 30 through the driving thin
film transistor 20 such that the organic light emitting diode
300 emits light.
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[0044] Referring to FIG. 1 and FIG. 3, the thin film encap-
sulation layer 400 encapsulates the organic light emitting
diode 30 with the substrate 100, and includes a plurality of
organic layers 410 and a plurality of inorganic layers 420
alternately arranged with each other.

[0045] The organic layer 410 is arranged opposite to the
substrate 10, interposing the organic light emitting diode 300
therebetween, and seals the organic light emitting diode 300
by covering the same. The organic layer 410 has a weaker
waterproofing property than the inorganic layer 420 but has
flexibility so that the organic layer 410 reinforces weakness of
the inorganic layer 420 having stronger rigidity than the
organic layer 410, and may have a single-layered structure or
a multi-layered structure including a resin such as polyethyl-
ene terephthalate (PET), polyimide (PI), and polycarbonate
(PC).

[0046] In the OLED display 1001 according to the first
exemplary embodiment, the organic layer 410 includes a
resin including at least one of polyethylene terephthalate
(PET), polyimide (PI), and polycarbonate (PC), but a resin
layer of an OLED display according to another exemplary
embodiment may be a single or multiple layer including an
engineering plastic including at least one of glass fiber rein-
forced plastic (FRP), polyethylene terephthalate (PET), and
polymethylmethacrylate (PMMA).

[0047] The inorganic layer 420 is disposed at the upper-
most layer between neighboring organic layers 410 among
the plurality of organic layers 410 and the thin film encapsu-
lation layer 400 on the organic light emitting diode 300, and
contacts the contamination preventing layer 500. The inor-
ganic layer 420 seals the organic light emitting diode 300 and
the organic layer 410 by covering the organic light emitting
diode 300 and the organic layer 410. The inorganic layer 420
has an excellent waterproofing property compared to the
organic layer 410. The inorganic layer 420 may be a single or
multiple layer including at least one of silicon oxide (SiOx),
silicon nitride (SiNx), titanium oxide (TiOx), an aluminum
oxide such as alumina (Al,O;), and silicon oxide nitride.
[0048] In the OLED display 1001 according to the first
exemplary embodiment, the thin film encapsulation layer 400
includes a plurality of organic layers 410 and a plurality of
inorganic layers 420 that are alternately arranged with each
other, but a thin film encapsulation layer of an OLED display
according to another exemplary embodiment may include
one organic layer 410 and one inorganic layer 420 sequen-
tially layered on the organic light emitting diode or may
include only an inorganic layer 420.

[0049] The contamination preventing layer 500 is disposed
on the thin film encapsulation layer 400.

[0050] The contamination preventing layer S00 is disposed
between the thin film encapsulation layer 400 and the optical
film 600, and respectively contacts the thin film encapsulation
layer 400 and an adhesive layer 610 of the optical film 600.
The contamination preventing layer 500 is coated on the thin
film encapsulation layer 400. As described, being coated on
the thin film encapsulation layer 400, the contamination pre-
venting layer 500 can prevent the thin film encapsulation
layer 400 from being contaminated during a manufacturing
process of the OLED display 1001 and simultaneously pre-
vents the surface of the thin film encapsulation layer 400 from
being damaged due to adherence of the adhesive layer 610 of
the optical film 600 when a process is performed to detect the
optical film 600 from the thin film encapsulation layer 400 to
solve an adherence problem that may occur between the thin
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film encapsulation layer 400 and the optical film 400 during
the manufacturing process of the OLED display 1001.
[0051] Particularly, the inorganic layer 420 having the
excellent waterproofing property compared to the organic
layer 410 is disposed at the uppermost layer of the thin film
encapsulation layer 400 for waterproofing of the organic light
emitting diode 300. The inorganic layer 420 is made of a
fragile material, e.g., a ceramic. Therefore, the inorganic
layer 420 may be damaged due to adherence of the adhesive
layer 610 of the optical film 600 when a process for detaching
the optical film 600 from the thin film encapsulation layer 400
is performed. That is, the contamination preventing layer 500
is disposed between the thin film encapsulation layer 400 and
the adhesive layer 610 of the optical film 600 in consideration
of the fragility of the inorganic layer 420 disposed at the
uppermost layer of the thin film encapsulation layer 400.
Accordingly, the contamination preventing layer 500 can pre-
vent damage to the inorganic layer 420 exposed to the surface
of'the thin film encapsulation layer 400 due to the adherence
of the adhesive layer 610 of the optical film 600 during a
process for detaching the optical film 600 from the thin film
encapsulation layer 400.

[0052] Further, the surface of the contamination preventing
layer 500 contacting the adhesive layer 610 of the optical film
600 is more hydrophobic than the inorganic layer 420 of the
thin film encapsulation layer 400. More particularly, the sur-
face of the contamination preventing layer 500 has a contact
angle of about 100 to 200 degrees with respect to water. The
contamination preventing layer 500 may include fluorine (F).
For example, the contamination preventing layer 500 may
include silica and perfluorinated acid (PFA), may include a
siloxane group and a perfluoro group, or may include a fluo-
rine-containing graft copolymer.

[0053] Theoptical film 600 is attached to the contamination
preventing layer 500.

[0054] The optical film 600 is disposed on the thin film
encapsulation layer 400, interposing the contamination pre-
venting layer 500 therebetween, and includes an adhesive
layer 610 attached to the contamination preventing layer 500
while being in contact with the contamination preventing
layer 500. The optical film 600 suppresses reflection of exter-
nal light irradiated to the OLED display 1001 to improve
quality of an image displayed from the organic light emitting
diode 300. The optical film 600 further includes a phase
difference film 620 and a polarization film 630 sequentially
attached on the adhesive layer 610 contacting the contamina-
tion preventing layer 500. Here, the phase difference film 620
can change the phase of light 0of 214, and the polarization film
630 can linearly polarize light.

[0055] As described, in the OLED display 1001 according
to the first exemplary embodiment, the contamination pre-
venting layer 500 contacting the optical film 600 has a hydro-
phobic surface. Accordingly, contamination of the thin film
encapsulation layer 500 that may occur due to a liquid such as
awashing solution that may be used during the manufacturing
process of the OLED display 1001 can be prevented. Simul-
taneously, damage to the surface of the thin film encapsula-
tion layer 400 that may occur due to adherence of the adhesive
layer 610 of the optical film 600 when a process is performed
to detach the optical film 600 from the thin film encapsulation
layer 400 to solve an adherence problem that may occur
between the thin film encapsulation layer 400 and the optical
film 400 during the manufacturing process of the OLED
display 1001 can be prevented because the adhesive layer 610
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of the optical film 600 can be easily separated from the con-
tamination preventing layer 500. This can improve the prod-
uct yield of the OLED display 1001.

[0056] Hereinafter, an OLED display 1002 according to a
second exemplary embodiment will be described with refer-
ence to FIG. 4.

[0057] Only characteristic parts of the OLED according to
the second embodiment other than those of the OLED display
according to the first embodiment are described, and unde-
scribed parts will be appreciated referring to the OLED dis-
play according to the first embodiment. In addition, in the
second exemplary embodiment, the same reference numerals
refer to the same components as those of the OLED display
according to the first embodiment, for better comprehension
and ease of description.

[0058] FIG. 4 shows an OLED display 1002 according to
the second exemplary embodiment.

[0059] AsshowninFIG. 4, the OLED display 1002 accord-
ing to the second exemplary embodiment includes the sub-
strate 100, the wiring portion 200, the organic light emitting
diode 300, the thin film encapsulation layer 400, the contami-
nation preventing layer 502, and the optical film 600.

[0060] The contamination preventing layer 502 is disposed
between the thin film encapsulation layer 400 and the optical
film 600, and contacts the thin film encapsulation layer 400
and the adhesive layer 610 of the optical film 600. The con-
tamination preventing layer 502 may be made of, for
example, an acryl-based adhesive. The contamination pre-
venting layer 502 is coated on the thin film encapsulation
layer 400. As described, by being coated on the thin film
encapsulation layer 400, the contamination preventing layer
502 can prevent the thin film encapsulation layer 400 from
being contaminated during a manufacturing process of the
OLED display 1002, and may simultaneously prevent the
surface of the thin film encapsulation layer 400 from being
damaged due to adherence of the adhesive layer 610 of the
optical film 600 when a process is performed to detach the
optical film 600 from the thin film encapsulation layer 400 to
solve an adherence problem that may occur between the thin
film encapsulation layer 400 and the optical film 400 during
the manufacturing process of the OLED display 1002. Par-
ticularly, since the contamination preventing layer 502 has
weaker adherence compared to the adhesive layer 610 of the
optical film 610, the adhesive layer 610 of the optical film 600
is easily detached from the contamination preventing layer
502 when a process for detaching the optical film 600 from
the thin film encapsulation layer 400 to solve an adherence
failure between the thin film encapsulation layer 400 and the
optical film 600 that may occur during a manufacturing pro-
cess of the OLED display 1002 such than the optical film 600
is easily separated from the thin film encapsulation layer 400,
thereby preventing damage to the surface of the thin film
encapsulation layer 400 due to adherence of the adhesive
layer 610 of the optical film 600. This can improve the prod-
uct yield of the OLED display 1002.
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[0061] By way of summation and review, an organic light
emitting diode display has been developed using a thin film
encapsulation layer as an encapsulation member.

[0062] However, the organic light emitting diode display
attaches an optical film, i.e., a polarization plate to the thin
film encapsulation layer to improve quality of an image dis-
played by the organic light emitting diode. When a process for
detaching the optical film from the thin film encapsulation
layer is performed to solve an adherence failure of the optical
film with respect to the organic light emitting diode display,
damage may occur to the surface of the thin film encapsula-
tion layer. The damage may occur because of adherence of the
optical film when the optical film is detached from the thin
film encapsulation layer.

[0063] Embodiments are directed to an organic light emit-
ting diode (OLED) display including a thin film encapsula-
tion layer that encapsulates an organic light emitting diode.
The OLED display may suppress damage to the surface of a
thin film encapsulation layer during re-processing of an opti-
cal film attached to the thin film encapsulation layer.

[0064] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they are
used and are to be interpreted in a generic and descriptive
sense only and not for purpose of limitation.

What is claimed is:

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

a substrate;

an organic light emitting diode on the substrate;

a thin film encapsulation layer encapsulating the organic

light emitting diode with the substrate;

an optical film on the thin film encapsulation layer and

including an adhesive layer opposite to the thin film
encapsulation layer; and

a contamination preventing layer between the thin film

encapsulation layer and the optical film, the contamina-
tion preventing layer contacting the adhesive layer.

2. The OLED display as claimed in claim 1, wherein a
surface of the contamination preventing layer contacting the
adhesive layer is more hydrophobic than the thin film encap-
sulation layer.

3. The OLED display as claimed in claim 2, wherein the
surface of the contamination preventing layer has a contact
angle of about 100 to 200 degrees with respect to water.

4. The OLED display as claimed in claim 2, wherein the
contamination preventing layer includes fluorine (F).

5. The OLED display as claimed in claim 1, wherein the
contamination preventing layer has weaker adherence com-
pared to the adhesive layer.

6. The OLED display as claimed in claim 1, wherein the
optical film includes a polarization film.

7. The OLED display as claimed in claim 1, wherein the
thin film encapsulation layer includes an inorganic layer con-
tacting the contamination preventing layer.
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