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LIGHT EMITTING DIODE DISPLAY

RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0139429 filed in the
Korean Intellectual Property Office on Dec. 30, 2010, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] Embodiments relate to an organic light emitting
diode (OLED) display. An organic light emitting diode
(OLED) display may include electrodes and an organic light
emitting member disposed between the electrodes. Holes
injected from one electrode and electrons injected from the
other electrode may be combined in the organic layer to form
excitons. The excitons may generate energy such that light is
emitted.

[0003] The above information disclosed in this Back-
ground section is only for enhancement of 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

[0004] Embodiments may be realized by providing a sub-
strate; a pixel electrode formed on the substrate; an organic
light emitting member formed on the pixel electrode; a com-
mon electrode formed on the organic light emitting member;
a thin film encapsulation member covering the common elec-
trode; a thin film encapsulation member covering the com-
mon electrode; a black matrix disposed on the thin film encap-
sulation member, and having a color filter disposed at a
location corresponding to the organic light emitting member;
and an upper protection film formed on the black matrix. The
sum of the thickness of the color filter and a distance between
the color filter and the organic light emitting member may be
smaller than the width of the organic light emitting member
[0005] The OLED display may further include a barrier rib
formed on the substrate and having an opening exposing the
pixel electrode.

[0006] The width ofthe organic light emitting member may
be the same as the width of the opening of the battier rib, filled
with the organic light emitting member.

[0007] Thethickness ofthe thin film encapsulation member
may be about 1 to about 10 pm.

[0008] The OLED display may further include a first adhe-
sive layer formed between the thin film encapsulation mem-
ber and the black matrix.

[0009] The thickness of the first adhesive layer may be
about 5 to about 50 pm.

[0010] The first adhesive layer may be formed with a trans-
parent material.

[0011] The thickness of the color filter may be about 1 to
about 5 pm.

[0012] The thickness of the black matrix may be about 1 to
about 5 pm.

[0013] The width of the color filter may be wider than the
width of the organic light emitting member.

[0014] An error width that is a distance between an end
portion of the color filter and an end portion of an adjacent
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organic light emitting member may be about 0.5 to about 2
times of a distance between the organic light emitting mem-
ber and the color filter.

[0015] The error width may be less than about 20% of the
width of the organic light emitting member, and the error
width may be about 2 to about 100 um.

[0016] The common electrode may be a transparent elec-
trode.
[0017] Embodiments may also be realized by providing a

substrate; a pixel electrode formed on the substrate; an
organic light emitting member formed on the pixel electrode;
a common electrode formed on the organic light emitting
member; a thin film encapsulation member covering the com-
mon electrode; a black matrix disposed under the substrate
and having a color filter disposed at a location corresponding
to the organic light emitting member; and a lower protection
film formed under the black matrix. The sum of the thickness
of the color filter and a distance between the color filter and
the organic light emitting member may be smaller than the
width of the organic light emitting member.

[0018] The OLED display may further include a barrier rib
formed on the substrate and having an opening exposing the
pixel electrode, and the width of the organic light emitting
member may be the same as the width of the barrier rib, filled
with the organic light emitting member.

[0019] The OLED display may further include a first adhe-
sive layer formed between the substrate and the organic light
emitting member.

[0020] The thickness of the first adhesive layer may be
about 5 to about 50 pum, and the first adhesive layer may be
formed with a transparent material.

[0021] The OLED display may further include an upper
protection film formed on the thin film encapsulation member
and a second adhesive layer formed between the thin film
encapsulation member and the upper protection film.

[0022] The thickness of the color filter may be about 1 to
about 5 pm, and the thickness of the black matrix may be
about 1 to about 5 pm.

[0023] The width of the color filter may be wider than the
width of the organic light emitting member.

[0024] An error width that is a distance between an end
portion of the color filter and an end portion of an adjacent
organic light emitting member may be about 0.5 to about 2
times of a distance between the organic light emitting mem-
ber and the color filter.

[0025] The error width may be less than about 20% of the
width of the organic light emitting member, and the error
width may be about 2 to about 100 pum.

[0026] The substrate may be a flexible substrate, and the
common electrode may be a reflective electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Features will become apparent to those of ordinary
skill in the art by describing in detail exemplary embodiments
with reference to the attached drawings in which:

[0028] FIG. 1 illustrates an equivalent circuit view of an
organic light emitting diode (OLED) display, according to an
exemplary embodiment.

[0029] FIG. 2 illustrates a cross-sectional view of the
OLED display, according to an exemplary embodiment.
[0030] FIG. 3 illustrates a top plan view of the OLED
display, according to an exemplary embodiment.

[0031] FIG. 4illustrates a cross-sectional view of an OLED
display, according to an exemplary embodiment.
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[0032] FIG. 5 illustrates a top plan view of the OLED
display, according to the second exemplary embodiment.
[0033] FIG. 6 illustrates a cross-sectional view of an OLED
display, according to an exemplary embodiment.

DETAILED DESCRIPTION

[0034] 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. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art. As
those skilled in the art would realize, the described embodi-
ments may be modified in various different ways, all without
departing from the spirit or scope of the present invention.
[0035] Inorderto elucidate the present invention, parts that
are not related to the description will be omitted. Like refer-
ence numerals designate like elements throughout the speci-
fication.

[0036] 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 embodiments are not
limited thereto.

[0037] In the drawings, the thickness of layers, films, pan-
els, regions, etc., may be exaggerated for clarity. In addition,
in the drawings, for understanding and ease of description, the
thicknesses of some layers and areas may be 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.

[0038] An organic light emitting diode (OLED) display
will now be described in further detail with reference to FIG.
1 and FIG. 2.

[0039] FIG. 1 illustrates an equivalent circuit view of an
organic light emitting diode (OLED) display according to a
first exemplary embodiment, FIG. 2 illustrates a cross-sec-
tional view of the OLED display according to the first exem-
plary embodiment, and FIG. 3 illustrates a top plan view of
the OLED display according to the first exemplary embodi-
ment.

[0040] As shown in FIG. 1, an OLED display according to
an exemplary embodiment may include a plurality of signal
lines 121, 171, and 172, and a plurality of pixels PX con-
nected to the plurality of signal lines. The plurality of pixels
PX may be arranged in substantially a matrix format.

[0041] The signal lines 121, 171, and 172 may include a
plurality of gate lines 121 that transmitting a gate signal (or, a
scan signal), a plurality of data lines 171 that transmit a data
signal, and a plurality of driving voltage lines 172 that trans-
mit a driving voltage. The gate lines 121 may substantially
extend almost in parallel with each other in a row direction.
The data lines 171 and the driving voltage lines 172 may
substantially extend almost in parallel with each other in a
column direction.

[0042] Each pixel PX may include a switching thin film
transistor Qs, a driving thin film transistor Qd, a storage
capacitor Cst, and an organic light emitting diode (OLED)
LD.

[0043] The switching thin film transistor Qs may include a
control terminal, an input terminal, and an output terminal.
The control terminal of the switching thin film transistor Qs
may be connected to the gate line 121, the input terminal may
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be connected to the data line 171, and the output terminal may
be connected to the driving thin film transistor Qd. The
switching thin film transistor Qs may transmit a data signal
applied to the data line 171 to the driving thin film transistor
Qd in response to a scan signal applied to the gate line 121.
[0044] The driving thin film transistor Qd may also include
a control terminal, an input terminal, and an output terminal.
The control terminal of the driving thin film transistor Qd may
be connected to the switching thin film transistor Qs, the input
terminal may be connected to the driving voltage line 172,
and the output terminal may be connected to the organic light
emitting diode LD. The driving thin film transistor Qd may
flow an output current ILD changed in intensity according to
a voltage between the control terminal and the output termi-
nal.

[0045] The capacitor Cst may be connected between the
control terminal and the input terminal of the driving thin film
transistor Qd. The capacitor Cst may charge the data signal
applied to the control terminal of the driving thin film tran-
sistor Qd and may maintain the charging of the data signal
when the switching thin film transistor Qs is in the turn-off
state.

[0046] The organic light emitting diode LD may include an
anode connected to the output terminal of the driving thin film
transistor Qd and a cathode connected to a common voltage
Vss. The organic light emitting diode LD may emit light with
different intensities according to the output current ILD ofthe
driving thin film transistor Qd to display an image.

[0047] At least one of the switching thin film transistor Qs
and the driving thin film transistor Qd may be, e.g., a n-chan-
nel field effect transistor (FET). One of the switching thin film
transistor Qs and the driving thin film transistor Qd may be a
p-channel field effect transistor. Further, connection relation
between the thin film transistors Qs and Qd, the capacitor Cst,
and the organic light emitting diode LD may be changed.
[0048] A detailed structure of the OLED display of FIG. 1
will be described in further detail with reference FIG. 1, FIG.
2, and FIG. 3.

[0049] Referring to FIG. 2 and FIG. 3, a thin film transistor
layer 120 may be formed on a substrate 110 where thin film
transistors including the switching thin film transistor Qs and
the driving thin film transistor Qd may be formed.

[0050] A pixel electrode 710 corresponding to, e.g., the
anode, may be formed on the thin film transistor layer 120.
The output terminal of the driving thin film transistor Qd may
be connected to the pixel electrode 710. The pixel electrode
710 may be formed with a reflective electrode having high
reflectivity. Alternatively, the pixel electrode 710 may be
formed of a transparent material such as indium tin oxide
(ITO) or indium zinc oxide (IZO) and an additional reflective
electrode may be formed thereon. The reflective electrode
may be formed with at least one reflective material such as
lithium (L), calcium (Ca), lithium fluoride/calcium (LiF/Ca),
lithium fluoride/aluminum (LiF/Al), aluminum (Al), silver
(Ag), magnesium (Mg), or gold (Au).

[0051] A barrier rib 350 may be formed on the pixel elec-
trode 710. The barrier rib 350 may define at least one opening
350aq that surrounds the periphery of the edge of the corre-
sponding pixel electrode 710 to expose the pixel electrode
710. A width W1 of the opening 350a may correspond to the
width of a short side of each pixel. For example, width W1
may be the greatest width of the opening 350a and the width
W1 may be substantially equal to the width of the short side
of each pixel.
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[0052] An organic light emitting member 720 may be
formed on the opening 350a of the barrier rib 350 and the
pixel electrode 710. The organic light emitting member 720
may include an auxiliary layer (not shown) for, e.g., improv-
ing light emission efficiency of an emission layer, in addition
to an organic emission layer emitting light. The auxiliary
layer may be at least one selected from an electron transport
layer (ETL), a hole transport layer (HTL), an electron injec-
tion layer (FIL), and a hole injection layer (HIL).

[0053] A common electrode 730 corresponding to, e.g., a
cathode, may be formed on the organic light emitting member
720. The common electrode 730 may be formed of a trans-
parent material such as ITO or IZO. The common electrode
730 may be formed at a front side of the substrate 110 and may
flow a current to the organic light emitting member 720 as a
pair with the pixel electrode 710.

[0054] A thin film encapsulation member 400 may be
formed on the common electrode 730 to encapsulate the
common electrode 730 by covering the common electrode
730. A thickness d1 of the thin film encapsulation member
400 may be about 1 to about 10 um. The thickness d1 may be
within other ranges that include, but are not limited to, about
3 to about 7 um, and about 5 to about 8 pm. Without intending
to be bound by this theory, when the thickness d1 of the thin
film encapsulation member 400 is smaller than about 1 pm,
external moisture may be easily penetrated into the organic
light emitting member 720. When the thickness d1 of the thin
film encapsulation member 400 is larger than about 10 pm,
light emitted from the organic light emitting member 720 may
spread, passing through the color filter 620 with a small angle
so that the viewing angle may be decreased, thereby deterio-
rating luminance efficiency.

[0055] A black matrix 610 may be disposed on the thin film
encapsulation member 400. The black matrix 610 may
include a color filter 620 at a location corresponding to the
organic light emitting member 720. A thickness d2 of the
black matrix 610 may be about 1 to about 5 pm. The thickness
d2 may be within other ranges that include, but are not limited
to, about 2 to about 4 um, and about 3 to about 5 pm. Without
intending to be bound by this theory, the black matrix 610
may not be able to effectively block light when the thickness
is less than about 1 um so that light leakage may be generated.
When the thickness of the black matrix 610 is larger than
about 5 um, the light emitted from the organic light emitting
member 720 may spread, passing through the color filter 620
with a small angle so that a viewing angle may be decreased.
[0056] A thickness d3 of the color filter 620 may be about 1
to about 5 wum. The thickness d3 may be within other ranges
that include, but are not limited to, about 2 to about 4 pm, and
about 3 to about 5 pm. Without intending to be bound by this
theory, when the thickness of the color filter 620 is smaller
than about 1 pum, color purity may be deteriorated so that it
may be difficult to express an accurate color. When the thick-
ness of the color filter 620 is larger than about 5 pm, luminous
efficiency may be deteriorated so that the viewing angle may
be decreased. The thickness d3 of the color filter 620 may be
the same as the thickness d2 of the black matrix 610.

[0057] A first adhesive layer 510 may be formed to attach
the thin film encapsulation member 400 and the black matrix
610 to each other. The first adhesive layer 510 may be dis-
posed between the thin film encapsulation member 400 and
the black matrix 610. The first adhesive layer 510 may be
formed with a transparent material. A thickness d4 of the first
adhesive layer 510 may be about 5 to about 50 um. The
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thickness d4 may be within other ranges that include, but are
not limited to, about 10 to about 40 pm, about 20 to about 30
um, about 15 pm to about 25 pm. Without intending to be
bound by this theory, when the thickness d4 of the first adhe-
sive layer 510 is smaller than about 5 pum, the adherence
between the thin film encapsulation member 400 and the
black matrix 610 may be deteriorated. When the thickness d4
of'the first adhesive layer 510 is larger than about 50 um, light
emitted from the organic light emitting member 720 may be
passed through the color filter 620 and then spread with a
narrow angle so that the viewing angle may be decreased.
[0058] Theviewing angle may be increased as a distance d5
between the organic light emitting member 720 including the
common electrode 730, the thin film encapsulation member
400, and the first adhesive layer 510 and the color filter 620 is
decreased. According to an exemplary embodiment, the sum
D of'the thickness d3 of the color filter 620 and the distance d5
between the organic light emitting member 720 and the color
filter 620 may be smaller than a width W1 of the organic light
emitting member 720. In this case, the width W1 of the
organic light emitting member 720 may be the same as the
width of the opening 350a of the barrier rib 350, and the width
W1 of the organic light emitting member 720 may be the
same as a width W2 of the color filter 620.

[0059] Table 1 shows variation of a viewing angle accord-
ing to the thickness d3 of the color filter and the distance d5
between the organic light emitting member and the color
filter. In this case, the viewing angle implies an angle that
makes luminance about 50% of luminance of the front view,
and thus it is calculated to be an angle that shows about %2 of
the width W1 of the organic light emitting member 720. Here,
the viewing angle is an angle with reference to a vertical line
that is perpendicular to a horizontal plane of the organic light
emitting member 720, and therefore, the maximum viewing
angle may become about 90 degrees.

TABLE 1
D= Viewing Viewing
ds d3 d3+d5 anglewhen angle when
(um)  (um)  (pm) W1=40pm W1 =280pm
Experiment 1 50 20 70 28 degrees 58 degrees
Experiment 2 40 10 50 40 degrees 90 degrees
Experiment 3 30 5 35 58 degrees 90 degrees
Experiment 4 20 5 25 90 degrees 90 degrees
[0060] AsshowninTable 1,inthe Experiments 2 to 4, when

the sum D of the thickness d3 of the color filter 620 and the
distance d5 between the organic light emitting member 720
and the color filter 620 is smaller than the width W1 of the
organic light emitting member 720, the viewing angle may
become larger than 60 degrees.

[0061] An upper protection film 810 may be formed on the
black matrix 610. The upper protection film 810 may mini-
mize and/or prevent damage to the black matrix 610 from
scratching. The upper protection film 810 may be an acetate-
based resin film such as triacetylcellouse or a triacetylcel-
louse film whose surface is saponificated with alkali, etc.
[0062] When the black matrix 610 occupies about 10% of
the entire area of the OLED display and the color filter 620
occupies about 90% of'the entire area of the OLED display, an
external light shield rate of the black matrix 610 may be about
10% but an external light shield rate of the color filter 620 may
be about 45% to about 66%. Thus, an external light shield rate
of the black matrix 610 including the color filter 620 may be
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about 55% to about 76%. The external light shield rate may be
similar to an external light shield rate of a polarizing plate,
that is, about 56%. That is, the external light shield rate may
be improved.

[0063] The polarizing plate may decrease luminance effi-
ciency of the OLED display about 56% but the color filter 620
decreases the luminance efficiency about less than 30%.
Thus, the luminance efficiency in the first exemplary embodi-
ment including the black matrix 610 having the color filter
620 is increased more than about 60% compared to the case
that the polarizing plate is attached to the OLED display.
[0064] As described, the luminance efficiency may be
improved while improving the external light shield rate by
forming the black matrix 610 having the color filter 620 than
by forming the polarizing plate for shielding external light.
[0065] In addition, the external light shield rate and the
luminance efficiency of the OLED display may be improved
by simply attaching the upper protection film 810 where the
black matrix 610 having the color filter 620 is on an encap-
sulation substrate so that the process may be simplified,
thereby reducing cost.

[0066] Since the black matrix 610 having the color filter
620 may be formed on the thin film encapsulation member
400, damage to the organic light emitting member 720 due to,
e.g., a harmful material generated from the color filter 620
and the black matrix 610, may be minimized and/or pre-
vented. Further, since the black matrix 610 having the thin
film encapsulation member 400 and the color filter 620 may
be separately formed, operation difficulty may be decreased
so that the process inferiority rate may be reduced. Thereby, a
production yield ratio and the process time may be shortened.
[0067] The width of the color filter 620 may be the same as
the width of the organic light emitting member 720, but the
viewing angle may be improved by forming the width of the
color filter 620 larger than the width of the organic light
emitting member 720.

[0068] Referring to FIG. 4, an OLED display according to
a second exemplary embodiment will be described.

[0069] FIG. 4 illustrates a cross-sectional view of the
OLED display according to the second exemplary embodi-
ment, and FIG. 5 illustrates a top plan view of the OLED
display according to the second exemplary embodiment.
[0070] The second exemplary embodiment is substantially
the same as the first exemplary embodiment shown in FIG. 2
and FIG. 3. For example, excluding that in the exemplary
embodiment of FIG. 4, the width ofa color filter may be larger
than the width of an organic light emitting member. There-
fore, repeated description of like elements will be omitted.
[0071] AsshowninFIG.4 and F1G. 5, a width W2 ofacolor
filter 620 may be formed to be larger than a width W1 of an
organic light emitting member 720. As described, light emit-
ted from the organic light emitting member 720 may be
spread in an area that is wider than the width W1 by forming
the width W2 of the color filter 620 to be wider than the width
W1 of the organic light emitting member 720. Accordingly,
the viewing angle may be improved.

[0072] An error width dw between the width W2 of the
color filter 620 and the width W1 of the organic light emitting
member 720 may correspond to a distance between an end
portion 610a of the color filter 620 and an end portion of an
adjacent organic light emitting member 720. The error width
dw may be about 0.5 to about 2 times of a distance d5 between
the organic light emitting member 720 and the color filter 620.
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[0073] When the error width dw is about 0.5 times smaller
than the distance d5 between the organic light emitting mem-
ber 720 and the color filter 620, light emitted from the organic
light emitting member 720 may spread, passing through the
color filter 620 with a small angle so that the viewing angle
may be decreased. When the error width dw is about 2 times
larger than the distance d5 between the organic light emitting
member 720 and the color filter 620, external light incident on
the error width dw may be increased so that the external light
shield rate may be deteriorated.

[0074] The distance d5 between the organic light emitting
member 720 and the color filter 620 may be about 5 to about
50 pm, and the error width dw may be 2 to 100 um. The
distance d5 may be within other ranges that include, but are
not limited to, about 10 to about 40 pm, about 20 to about 30
pum, about 15 pm to about 25 pm. The error width dw may be
within other ranges that include, but are not limited to, about
5 to 20 um, about 10 to about 50 pn, about 20 to about 45 um,
about 30 to about 75 um.

[0075] Table 2 shows variation of the viewing angle accord-
ing to the error width dw in the case that the width of the
organic light emitting member 720 is 40 um. Here, D denotes
the sum of the thickness d3 of the color filter 620 and the
distance d5 between the organic light emitting member 720
and the color filter 620.

TABLE 2

Dw Viewing angle when Viewing angle when
(um) D=35nm D =50 nm
0 58 degrees 40 degrees
5 82 degrees 50 degrees
10 90 degrees 61 degrees
15 90 degrees 78 degrees
20 90 degrees 90 degrees

[0076] As shown in Table 2, the viewing angle may be
improved as the error width dw is increased.

[0077] Table 3 shows variation of the viewing angle accord-
ing to the error width dw in the case that the width of the
organic light emitting member is 80 um and D=70 pm so that
the viewing angle is not over than 60 degrees.

TABLE 3
Dw(um) Viewing angle when D = 70 um
0 58 degrees
5 67 degrees
10 82 degrees
15 90 degrees
20 90 degrees

[0078] As shown in Table 2 and Table 3, according to an
exemplary embodiment, the error width dw is less than 20%
of the width W1 of the organic light emitting member 720. In
this case, the viewing angle may be improved about 20
degrees. When the error width dw is larger than 20% of the
width W1 of the organic light emitting member 720, the
viewing angle may not be additionally improved, but the
external light incident on the error width dw may be increased
so that the external light shield rate may be deteriorated.
[0079] The OLED display according to the second exem-
plary embodiment is a front emission type, but a bottom
emission type OLED display may be applied to exemplary
embodiments.
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[0080] Hereinafter, an OLED display according to a third
exemplary embodiment will be described with reference to
FIG. 6.

[0081] FIG. 6 illustrates a cross-sectional view of the
OLED display according to the third exemplary embodiment.
[0082] The OLED display of the third exemplary embodi-
ment may be substantially the same as the OLED display the
second exemplary embodiment shown in FIG. 5 and FIG. 6.
Excluding that in the exemplary embodiment illustrated in
FIG. 6, the OLED display is a bottom emission type. There-
fore, the repeated description of like elements will be omitted.
[0083] As shown in FIG. 6, a thin film transistor layer 120,
e.g., where a thin film transistor including a switching thin
film transistor Qs, and a driving thin film transistor Qd may be
formed on a substrate 210.

[0084] The substrate 210 may be a flexible substrate
formed with plastic and the like. A pixel electrode 710 corre-
sponding to an anode may be formed on the thin film transis-
tor layer 120. An output terminal of the driving thin film
transistor Qd may be connected to the pixel electrode 710.
The pixel electrode 710 may be formed with a transparent
material such as ITO or I1ZO.

[0085] A barrier rib 350 may be formed on the pixel elec-
trode 710. A width W1 of an opening 350a may correspond to
a width of a short side of each pixel.

[0086] An organic light emitting member 720 may be
formed on an opening 350a of the barrier rib 350. A common
electrode corresponding to a cathode may be formed on the
organic light emitting member 720. The common electrode
730 may be formed with a reflective electrode having high
reflectivity. The reflective electrode may be formed with at
least one reflective material such as lithium (Li), calcium
(Ca), lithium fluoride/calcium (LiF/Ca), lithium fluoride/alu-
minum (LiF/Al), aluminum (Al), silver (Ag), magnesium
(Mg), or gold (Au).

[0087] Thecommon electrode 730 may be formed at a front
side of the substrate. The common electrode 730 may flow a
current to the organic light emitting member 720 as a pair
with the pixel electrode 710.

[0088] A thin film encapsulation member 400 that encap-
sulates the common electrode 730 by covering the same may
be formed on the common electrode 730.

[0089] A barrier layer 220 may be formed to, e.g., block
penetration of gas and moisture, may be formed under the
substrate 210, and a black matrix 610 is disposed under the
battier layer 220. The black matrix 610 has a color filter 620
ata location corresponding to the organic light emitting mem-
ber 720. A thickness d2 ofthe black matrix 610 may be about
1 to about 5 um. The thickness d2 may be within other ranges
that include, but are not limited to, about 2 to about 4 pm, and
about 3 to about 5 um. Without intending to be bound by this
theory, when the thickness d2 of the black matrix 610 is
smaller than 1 pm, the black matrix 610 may not efficiently
block light so that light leakage may occurs. When the thick-
ness d2 is larger than 5 pum, light emitted from the organic
light emitting member 720 may spread, passing through the
color filter 620 with a small angle so that the viewing angle
may be decreased.

[0090] Further, a thickness d3 of the color filter 620 may be
1 to 5 um. The thickness d3 may be within other ranges that
include, but are not limited to, about 2 to about 4 um, and
about 3 to about 5 pm. Without intending to be bound by this
theory, when the thickness d3 of the color filter 620 is smaller
than 1 pum, color purity may be deteriorated so that it may be

Jul. 5,2012

difficult to realize an accurate color. When the thickness d3 is
larger than 5 um, the luminous efficiency may be deteriorated
and the viewing angle may be decreased. According to an
exemplary embodiment, the thickness d3 of the color filter
620 is the same as the thickness d2 of the black matrix 610.
[0091] A first adhesive layer 510 may be formed to attach a
barrier layer 220 and the black matrix 610 to each other
between the barrier layer 220 and the black matrix 610. The
first adhesive layer 510 may be formed with a transparent
material. A thickness d4 of the first adhesive layer 510 may be
about 5 to about 50 um. The thickness d4 may be within other
ranges that include, but are not limited to, about 10 to about 40
um, about 20 to about 30 um, about 15 pm to about 25 pm.
Without intending to be bound by this theory, when the thick-
ness d4 of the first adhesive layer 510 is smaller than 5 pum,
adherence between the thin film encapsulation member 400
and the black matrix 610 may be deteriorated. When the
thickness d4 of the first adhesive layer 510 is larger than 50
um, light emitted from the organic light emitting member 720
may spread, passing through the color filter 620 with a small
angle so that the viewing angle may be decreased.

[0092] Theviewing angle may be improved as a distance d5
between the organic light emitting member 720 including the
common electrode 730, the thin film encapsulation member
400, and the first adhesive layer 510 and the color filter 620.
In further detail, the sum of the thickness d3 of the color filter
620 and the distance d5 between the organic light emitting
member 720 and the color filter 620 may be smaller than the
width W1 of the organic light emitting member 720. In this
case, the width W1 of the organic light emitting member 720
may be the same as the width of the opening 350a of the
barrier rib 350.

[0093] Inaddition, awidth W2 ofthe color filter 620 may be
formed to be wider than the width W1 of the organic light
emitting member 720. As described, light emitted from the
organic light emitting member 720 may further widely spread
than through the color filter 620 by forming the width W2 of
the color filter 620 to be wider than the width W1 of the
organic light emitting member 720. Thus, the viewing angle
may be improved.

[0094] An error width dw between the width W2 of the
color filter 620 and the width W1 of the organic light emitting
member 720 may correspond to a distance between an end
portion of the color filter 620 and an end portion of an adja-
cent organic light emitting member 720. The error width dw
may be about 0.5 to about 2 times of the distance d5 between
the organic light emitting member 720 and the color filter 620.
[0095] Without intending to be bound by this theory, when
the error width dw is about 0.5 times smaller than the distance
d5 between the organic light emitting member 720 and the
color filter 620, the viewing angle is decreased. When the
error width dw is about 2 times larger than the distance d5
between the organic light emitting member 720 and the color
filter 620, external incident on the error width dw is increased
so that an external light shield rate is decreased.

[0096] The distance d5 between the organic light emitting
member 720 and the color filter 620 may be about 5 to about
50 um, and the error width dw may be about 2 to about 100
um. The distance d5 may be within other ranges that include,
but are not limited to, about 10 to about 40 um, about 20 to
about 30 um, about 15 um to about 25 um. The error width dw
may be within other ranges that include, but are not limited to,
about 5 to 20 um, about 10 to about 50 pm, about 20 to about
45 pm, about 30 to about 75 um.
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[0097] A lower protection film 820 may be formed under
the black matrix 610 and an upper protection film 810 may be
formed on the thin film encapsulation member 400. A second
adhesive layer 520 may be formed to attach the thin film
encapsulation member 400 and the upper protection film 810
to each other between the thin film encapsulation member
400 and the upper protection film 810.

[0098] As described, the bottom emission type OLED dis-
play may improve light efficiency while improving the exter-
nal light shield rate by forming the black matrix 610 having
the color filter 620 under the substrate 210.

[0099] By way of summation and review, an OLED display
may prevent external light from being incident on an organic
light emitting display panel that displays an image by attach-
ing a polarizing plate that absorbs external light on the
organic light emitting display panel. However, the polarizing
plate may deteriorate luminance efficiency of the OLED dis-
play even though it can efficiently block external light.

[0100] In order to improve deterioration of the luminance
efficiency due to the polarizing plate, a transparent filler is
formed on the organic light emitting display panel, a black
matrix having a color filter for blocking external light is
formed thereof, and a sealing glass substrate is attached
thereon. However, since the black matrix having the color
filter is disposed between the sealing glass substrate and the
organic light emitting display panel, a harmful material gen-
erated from the color filter and the black matrix may give an
influence on an organic light emitting member of the organic
light emitting display panel, thereby shortening the life-span
of the organic light emitting member.

[0101] Further, the width of the color filter formed in the
black matrix is the same as the width of the organic light
emitting member forming one pixel such that light emitted
from the organic light emitting member may spread, passing
through the color filter with a small angle. As such, a viewing
angle is decreased.

[0102] Embodiments, e.g., the exemplary embodiments
discussed above, relate to providing an organic light emitting
diode (OLED) display that may improve external light vis-
ibility, luminance efficiency, and a viewing angle.

[0103] According to the exemplary embodiments, lumi-
nance efficiency may be improved, while reducing external
light, by forming the black matrix having the color filter on
the thin film encapsulation member. Further, an external light
shield rate and luminance efficiency of the OLED display
may be improved by attaching a protection film, e.g., where
the black matrix having the color filter is formed on the thin
film encapsulation member, so that the manufacturing pro-
cess may be simplified and costs may be reduced.

[0104] Since the black matrix having the color filter may be
formed on the thin film encapsulation member, damage to the
organic light emitting member due to a harmful material
generated from the color filter and the black matrix may be
minimized and/or prevented. Further, since the thin film
encapsulation member and the black matrix having the color
filter may be separately formed, process difficulty may be
decreased so that the process inferiority rate may be reduced.
Therefore, production yield ratio and the processing time may
be decreased. In addition, the width of the color filter may be
formed to be wider than the width of the organic light emitting
member so that light emitted from the organic light emitting
member may spread widely and then pass through the color
filter. Accordingly, the viewing angle may be improved.
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[0105] 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. In some
instances, as would be apparent to one of ordinary skill in the
art as of the filing of the present application, features, char-
acteristics, and/or elements described in connection with a
particular embodiment may be used singly or in combination
with features, characteristics, and/or elements described in
connection with other embodiments unless otherwise specifi-
cally indicated. Accordingly, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made without departing from the spirit and
scope of the present invention as set forth in the following
claims.

What is claimed is:

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

a substrate;

a pixel electrode on the substrate;

an organic light emitting member on the pixel electrode;

a common electrode on the organic light emitting member;

a thin film encapsulation member covering the common
electrode;

a black matrix on the thin film encapsulation member, the
black matrix having a color filter at a location corre-
sponding to the organic light emitting member; and

an upper protection film on the black matrix;

a sum of a thickness of the color filter and a distance
between the color filter and the organic light emitting
member being smaller than a width of the organic light
emitting member.

2. The OLED display of claim 1, further comprising a
barrier rib on the substrate, the barrier rib having an opening
exposing the pixel electrode,

wherein the width of the organic light emitting member is
the same as a width of the opening of the battier rib,
which opening is filled with the organic light emitting
member.

3. The OLED display of claim 1, wherein the thickness of

the thin film encapsulation member is about 1 to about 10 um.

4. The OLED display of claim 1, further comprising a first
adhesive layer between the thin film encapsulation member
and the black matrix.

5. The OLED display of claim 4, wherein the thickness of
the first adhesive layer is about 5 to about 50 pm.

6. The OLED display of claim 4, wherein the first adhesive
layer is formed with a transparent material.

7. The OLED display of claim 1, wherein the thickness of
the color filter is about 1 to about 5 um.

8. The OLED display of claim 1, wherein a thickness of the
black matrix is about 1 to about 5 pm.

9. The OLED display of claim 1, wherein a width of the
color filter is greater than the width of the organic light emit-
ting member.

10. The OLED display of claim 9, wherein an error width
that corresponds to a distance between an end portion of the
color filter and an end portion of an adjacent organic light
emitting member is about 0.5 to about 2 times of the distance
between the color filter and the organic light emitting mem-
ber.

11. The OLED display of claim 10, wherein the error width
is less than about 20% of the width of the organic light
emitting member.
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12. The OLED display of claim 10, wherein the error width
is about 2 to about 100 pm.

13. The OLED display of claim 1, wherein the common
electrode is a transparent electrode.

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

a substrate;

a pixel electrode on the substrate;

an organic light emitting member on the pixel electrode;

a common electrode on the organic light emitting member;

a thin film encapsulation member covering the common
electrode;

a black matrix under the substrate, the black matrix having
a color filter at a location corresponding to the organic
light emitting member; and

a lower protection film under the black matrix;

a sum of a thickness of the color filter and a distance
between the color filter and the organic light emitting
member being smaller than a width of the organic light
emitting member.

15. The OLED display of claim 14, further comprising a
barrier rib on the substrate, the barrier rib having an opening
exposing the pixel electrode,

wherein the width of the organic light emitting member is
the same as a width of the opening of the barrier rib,
which opening is filled with the organic light emitting
member.

16. The OLED display of claim 14, further comprising a

firstadhesive layer between the substrate and the organic light
emitting member.
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17. The OLED display of claim 16, wherein a thickness of
the first adhesive layer is about 5 to about 50 um.

18. The OLED display of claim 16, wherein the first adhe-
sive layer is formed with a transparent material.

19. The OLED display of claim 14, further comprising an
upper protection film on the thin film encapsulation member
and a second adhesive layer between the thin film encapsu-
lation member and the upper protection film.

20. The OLED display of claim 14, wherein the thickness
of the color filter is about 1 to about 5 pm.

21. The OLED display of claim 14, wherein a thickness of
the black matrix is about 1 to about 5 um.

22. The OLED display of claim 14, wherein a width of the
color filter is greater than the width of the organic light emit-
ting member.

23. The OLED display of claim 22, wherein an error width
that corresponds to a distance between an end portion of the
color filter and an end portion of an adjacent organic light
emitting member is about 0.5 to about 2 times of the distance
between the color filter and the organic light emitting mem-
ber.

24. The OLED display of claim 23, wherein the error width
is less than about 20% of the width of the organic light
emitting member.

25. The OLED display of claim 23, wherein the error width
is about 2 to about 100 pm.

26. The OLED display of claim 14, wherein the substrate is
a flexible substrate.

27. The OLED display of claim 14, wherein the common
electrode is a reflective electrode.
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