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ORGANIC LIGHT-EMITTING DIODE
DISPLAY AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0076032 filed in the
Korean Intellectual Property Office on Jul. 29, 2011, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology relates generally to an
organic light emitting diode (OLED) display, and to a manu-
facturing method thereof.

[0004] 2. Description of Related Art

[0005] An organic light emitting diode (OLED) display
includes a hole injection electrode, an electron injection elec-
trode, and an organic emission layer formed therebetween
that emits light as holes injected from an anode and electrons
injected from a cathode are recombined to become extinct at
the organic light emission layer. The organic light emitting
diode (OLED) display device, which has high quality prop-
erties such as low power consumption, high luminance, a high
reaction speed, and the like, is receiving much attention as a
next-generation display device for mobile electronic devices.
[0006] The organic light emitting diode (OLED) display
includes an organic light emitting display panel including a
display substrate on which thin film transistors and organic
light emitting diodes (OLEDs) are formed. The organic light
emitting diode includes an anode, a cathode, and an organic
emission layer. Holes and electrons are injected from the
anode and the cathode, respectively, to form excitons, which
make a transition to a ground state, thereby causing the
organic light emitting diode to emit light.

[0007] The organic light emitting diode formed with an
organic material may have deteriorated performance when
exposed to moisture or oxygen, and therefore, an encapsula-
tion technique is used in the organic light emitting display
panel to reduce or prevent deterioration due to moisture and
oxygen.

[0008] With the thin film encapsulation technique, one or
more of inorganic and organic layers are alternately deposited
on the organic light emitting diodes formed at the display area
of the substrate, thereby covering the display area with a thin
film encapsulation layer. With the OLED display having such
a thin film encapsulation layer, if the substrate is formed with
aflexible film, it can be more easily bent, and is advantageous
in forming a slim structure.

[0009] However, when depositing an organic film on the
substrate on which the organic light emitting diodes are
formed, a liquid monomer can be deposited on the substrate,
and can be hardened by using electron beams or ultraviolet
(UV) rays. In this instance, the organic film is deposited in a
liquid state so spreading over the deposition area set by a
mask may occur at an end of the organic film. that is, an edge
area of the organic film. When inorganic film is formed with-
out considering the part that is generated due to the spreading
phenomenon, the end part of the organic film is not com-
pletely sealed by the inorganic film, but is instead exposed. In
this case, the organic film allows for a moisture permeation
path of external moisture and oxygen to deteriorate perfor-
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mance of the organic light emitting diode (OLED) display,
and a non-display defect, which is referred to as “dark spots,”
can occur. When the deposition area of the inorganic film is
extended more than needed to prevent the above-noted prob-
lem, a “dead space” of the display device is increased.
[0010] 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

[0011] Embodiments of the present invention provide an
organic light emitting diode (OLED) display for preventing
permeation of outer moisture and oxygen by applying a thin
film encapsulation layer in which an organic film and an
inorganic film are stacked, and a manufacturing method
thereof.

[0012] Embodiments of the present invention provide an
organic light emitting diode (OLED) display for reducing or
minimizing a dead space of a display device by checking a
deposition area of an inorganic film caused by an organic film
thickness and avoiding excess deposition of an inorganic film,
and a manufacturing method thereof.

[0013] Embodiments of the present invention provide an
organic light emitting diode (OLED) display for reducing or
minimizing dark spots and improving an encapsulation life-
span, and a manufacturing method thereof.

[0014] An exemplary embodiment of the present invention
provides an organic light emitting diode (OLED) display
including a substrate, an organic light emitting diode on the
substrate, an organic film configured to cover the organic light
emitting diode on the substrate in an organic film deposition
area having a first diameter, and an inorganic film configured
to cover the organic film on the substrate in an inorganic film
deposition area having a second diameter, wherein 1.1 is the
first diameter of the organic film deposition area in pm,
wherein [.2 is the second diameter of the inorganic film depo-
sition area in pm, wherein D is a thickness of the organic film
in um, and wherein 1.2-1.1Z2 (171D+150 pum).

[0015] (L2-L1) may be between 200 pm and 6000 pm,
inclusive.
[0016] Another embodiment of the present invention pro-

vides a method for manufacturing an organic light emitting
diode (OLED) display, the method including

[0017] forming an organic light emitting diode on a side of
a substrate, forming an organic film for covering the organic
light emitting diode on the side of the substrate and in an
organic film deposition area, and forming an inorganic film
for covering the organic film on the substrate and in an inor-
ganic film deposition area, wherein L1 is a diameter of the
organic film deposition area in um, 1.2 is a diameter of the
inorganic film deposition area in um, D is a thickness of the
organic film in pm, and L2-L1=2 (171D+150 um).

[0018] (L2-L1) may be between 200 pm and 6000 pm,
inclusive.
[0019] The forming the organic film may include position-

ing a first mask having a first opening corresponding to the
organic light emitting diode, and depositing a material of the
organic film through the first opening, wherein forming the
inorganic film includes positioning a second mask having a
second opening corresponding to the organic film deposition
area where the organic film is formed on the substrate, and
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depositing a material of the inorganic film through the second
opening, wherein the first opening has a step in which a
diameter on a rear side of the first mask facing the substrate is
greater than a diameter on a surface side of the first mask
opposite the rear side, wherein L1' is the diameter of the first
opening on the surface side of the first mask in pm, wherein
[.2'is a diameter of the second opening in um, wherein A is a
height of the step in pm, and wherein L2'-L1'=2 (1.5214%
102 A+210 um).

[0020] (L.2'-1.1') may be between 200 um and 6000 pm,
inclusive.
[0021] According to exemplary embodiments of the

present invention, the inorganic film stacked on the organic
film seals the organic film to efficiently control permeation of
outer moisture and oxygen and to reduce or prevent resultant
damage to the organic light emitting diode (OLED) display,
and improves the encapsulation life-span of the organic light
emitting diode.

[0022] Further, according to exemplary embodiments, the
deposition area of the inorganic film caused by a thickness of
the organic film is checked to prevent undesired deposition of
an inorganic film, thereby increasing production efficiency
and reducing or minimizing the dead space of the display
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 and FIG. 2 show cross-sectional views cor-
responding to a method for manufacturing an organic light
emitting diode (OLED) display according to an exemplary
embodiment of the present invention.

[0024] FIG. 3 shows a graph corresponding to a thickness
(or height) of an organic film at a region including an edge of
the organic film.

[0025] FIG. 4 shows a graph indicating a correlation
between a length of an organic film tail and a thickness of an
organic film.

[0026] FIG. 5 shows a graph indicating a correlation
between a length of an organic film tail and a height ofa step
of an organic film mask.

[0027] FIG. 6 shows a photograph of a turned-on organic
light emitting diode (OLED) display that was manufactured
according to a comparative example in a high temperature
and high humidity condition.

[0028] FIG. 7 shows a photograph of a turned-on organic
light emitting diode (OLED) display manufactured according
to an exemplary embodiment of the present invention in a
high temperature and high humidity condition.

DETAILED DESCRIPTION

[0029] An organic light emitting diode (OLED) display
according to an embodiment of the present invention and a
manufacturing method thereof will be described with refer-
ence to the accompanying drawings. However, the present
invention is not limited to the exemplary embodiments dis-
closed hereinafter, but may be implemented in various differ-
ent forms. The exemplary embodiments herein merely com-
plete the disclosure and fully provide explanation of
embodiments of the invention to the ordinarily skilled person
in the art. Like reference numerals refer to like elements.

[0030] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
for understanding and ease of description, the thicknesses of
some layers and areas are exaggerated. It will be understood
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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 one or more intervening elements
may be present.

[0031] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations thereof, such as
“comprises” or “comprising,” will be understood to imply the
inclusion 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 necessarily imply being positioned on top with
respect to the direction of gravity.

[0032] FIG. 1 and FIG. 2 show cross-sectional views cor-
responding to a method for manufacturing an organic light
emitting diode (OLED) display according to an exemplary
embodiment of the present invention, and FIG. 3 shows a
graph generated by measuring a thickness (or height) of an
organic film at an end, or edge region, of the organic film.
[0033] Referring to FIG. 1 and FIG. 2, the organic light
emitting diode (OLED) display includes a substrate 10, and
includes an organic film 30 and an inorganic film 40 for
encapsulating an organic light emitting diode 20 formed on
the substrate 10.

[0034] According to the present embodiment, the substrate
10 includes at least one of glass, polymer, and metal, and is
made of a light transmissive, light reflective, or light absorp-
tive material. The substrate 10 is flexible. A wire (not shown)
and the organic light emitting diode 20 are provided on the
substrate 10. The wire transmits a signal to the organic light
emitting diode 20 to drive the organic light emitting diode 20.
The organic light emitting diode 20 emits light according to
the signal transmitted by the wire.

[0035] The organic light emitting diode 20 includes,
although not shown in FIGS. 1 and 2, an anode electrode, an
organic emission layer, and a cathode electrode, while the
organic emission layer further includes organic layers for
transmitting carriers of holes or electrons to an emission
layer, as well as the emission layer for emitting light. The
organic layers, for example, can be a hole injection layer
(HIL) and a hole transport layer (HTL) provided between the
anode and the emission layer, and can be an electron injection
layer (EIL) and an electron transport layer (ETL) provided
between the cathode and the emission layer.

[0036] When a voltage (e.g., a predetermined voltage) is
applied to the anode and cathode, the holes injected by the
anode are moved to the emission layer by passing through the
hole transport layer (HTL) configuring the emission layer,
and the electrons injected by the cathode electrode are
injected to the emission layer by passing through the electron
transport layer (ETL). In this instance, the electrons and the
holes are recombined in the emission layer to generate exci-
tons, and the excitons are changed to the ground state from the
excited state so that fluorescent molecules of the emission
layer emit light to form an image. The organic light emitting
diode 20 is provided on the substrate 10, and receives the
signal from the wire, and displays the image according to the
signal. A pixel represents the minimum unit for displaying an
image, and the organic light emitting diode (OLED) display
displays images by using a plurality of pixels.

[0037] Performance of the organic light emitting diode 20
is deteriorated when reacted with moisture or oxygen. So, to
reduce or prevent deterioration, the organic film 30 and the
inorganic film 40, which are for shielding and protecting the
organic light emitting diode 20 from external factors as a thin
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film encapsulation layer, are sequentially stacked on the
organic light emitting diode 20.

[0038] The organic film 30 represents a thin film for pre-
venting permeation of moisture and oxygen by shielding or
protecting the organic light emitting diode 20 from the out-
side (e.g., from external conditions), and for example, the
organic film 30 can be made of an organic material, such as
epoxy resin or acryl resin, and the organic material may have
a thermal hardening or UV hardening property. The organic
film 30 is deposited as a liquid on the organic light emitting
diode 20 so as to be substantially flattened or smoothed
thereon, thereby enabling a spreading phenomenon for flow-
ing over a predetermined deposition area set by the mask at
the end of the organic film 30, that is, the edge area of the
organic film 30 (refer to FIGS. 1-3). That is, as shown in FIG.
3, when a deposition height of the organic film 30 in the width
direction (i.e., the x-axis direction of FIG. 3) is considered at
the end, or edge area, of the organic film 30, the height is
discontinuously changed at a part where the deposition area is
stopped, and a part, or area, where the height of the organic
film 30 is abruptly reduced is generated, this part or areabeing
called a tail 31 (see FIGS. 1 and 2). According to the present
embodiment, the tail 31 is defined to be an edge part, where
the height h2 is substantially below 5% of the average height
h1 of the deposition area of the organic film 30. A length M of
the tail 31 may vary corresponding to the deposition thickness
D of'the organic film 30, and the tail 31 length M caused by the
thickness D of the organic film 30 checked by experimental
results is expressed in Table 1.

TABLE 1
Organic film thickness (A) Tail length (um)
1000 150
5000 230
10000 310
20000 479

[0039] The organic film thickness (D) and the tail length
(M) have a relation satisfying Equation 1 (below), which
approximates the experimental results of Table 1, and which
is depicted in FIG. 4. Here, the unit of M and D is pm.

M=171D+138.14 pm

[0040] (M: length oftail, D: thickness of organic film, refer
to FIGS. 1 and 2)

[0041] The organic film 30 is efficient in relaxing the stress
of the organic light emitting diode (OWED) display. How-
ever, the organic film might be a moisture permeation path of
outer moisture and oxygen. Accordingly, the organic film 30
is covered with the inorganic film 40. The inorganic film 40 is
coated on the organic film 30 to shield the organic film 30
from the outside, and the inorganic film 40 can be used by
selecting from a material or metal having refined glass par-
ticulates, and inorganic materials, such as, for example, an
oxide, nitride, or ceramic.

[0042] The deposition area of the inorganic film 40 is
formed to be greater than the deposition area of the organic
film 30, and a the inorganic film 40 surrounds the edge (e.g.,
periphery) of the organic film 30 to seal the organic film 30.
The inorganic film 40 is desirably formed to have a size in
consideration of the tail 31 to exceed the deposition area of
the organic film 30. Therefore, in consideration that the inor-
ganic film 40 covers the formation area of the tail 31, accord-

Equation 1
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ing to the present embodiment, a diameter [.2 of the deposi-
tion area of the inorganic film 40 is longer by an amount
corresponding to the length (M) of the tail 31 and the thick-
ness (D) of the inorganic film 40 from the diameter L1 of the
deposition area of the organic film 30, which can be written as
Equation 2, referring to FIG. 2. Here, N represents a length of
the inorganic film 40 that covers the tail 31 of the organic film
30.

L2ZL1+2N,N=171D+150 pm Equation 2

L2-L122(171D+150 pm)

[0043] When the inorganic film 40 is formed with the rela-
tion corresponding to Equation 2, it can cover the organic film
30 when the tail 31 occurs because of deposition of the liquid
organic film 30. That is, when the thickness of the deposited
organic film 30 is checked, a range of the deposition area of
the corresponding inorganic film 40 is set to allow the inor-
ganic film 40 to cover the organic film 30 and block, or shield,
the organic film 30 from the outside. Therefore, the organic
light emitting diode (OLED) display can efficiently reduce or
control permeation of the external moisture and oxygen.
[0044] Further, according to results achieved through
experiments, it is desirable for the difference (L.2-L1)
between the diameter 1.2 of the inorganic film deposition area
and the diameter L1 of the organic film deposition area to be
between 200 um and 6000 um. When the diameter difference
(L2-11) of the deposition area is less than 200 um, the effect
of sealing the organic film 30 by the inorganic film 40 is
reduced, and when the diameter difference (1.2-1.1) is greater
than 6000 pum, more of the inorganic film 40 is deposited than
needed, thereby reducing production efficiency.

[0045] The above-described stacking configuration of the
organic film 30 and the inorganic film 40 is applicable to
embodiments in which the organic film 30 and the inorganic
film 40 are repeatedly stacked multiple times in a like manner.
[0046] Referring to FIG. 1 and FIG. 2, a method for manu-
facturing an organic light emitting diode (OLED) display
according to an exemplary embodiment of the present inven-
tion will now be described.

[0047] The method for manufacturing an organic light
emitting diode (OLED) display includes: forming an organic
light emitting diode 20 on a side of the substrate 10; forming
an organic film 30 on the substrate 10 on which the organic
light emitting diode 20 is formed to cover the organic light
emitting diode 20; and forming an inorganic film 40 on the
substrate 10 to cover the organic film 30.

[0048] Theorganic light emitting diode 20 is formed on one
side of the substrate 10, which corresponds to the above
description, and will not be described again.

[0049] An organic film 30 is formed on the substrate 10 to
cover the organic light emitting diode 20. When the organic
film 30 is formed, a mask (e.g., a predetermined mask) in
which a deposition area is set can be used, a first mask 50
including a first opening 51 corresponding to the size and the
form of the organic light emitting diode 20 is located on or
near the substrate 10 to cover the organic light emitting diode
20, and an organic film material 30 to be deposited from a
deposition source (not shown) is deposited on the organic
light emitting diode 20 through the first opening 51. The
material of the organic film 30 is deposited on the organic
light emitting diode 20 with a thickness (e.g., a predetermined
thickness) D to form the organic film 30 covering the edge of
the organic light emitting diode 20. The thickness D of the

Equation 2
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organic film 30 corresponds to the material of the organic
light emitting diode 20, the material of the organic film 30,
and relevant processes.

[0050] The organic film 30 is deposited as a liquid on the
organic light emitting diode 20 so as to be fluently flattened
and smoothed, and a tail 31 is generated by the spreading
phenomenon at the edge of the organic film 30, as shown in
FIG. 1. The tail 31 (e.g., the length M of the tail 31) has the
relation of above-described Equation 1 in connection with the
thickness D of the organic film 30. The deposited organic film
30 is made of a thermal hardening resin that is hardened by
application of heat or ultraviolet light (e.g., light with a wave-
length 0f200-400 nm ), and the hardening resin is hardened by
the UV rays, so it causes a chemical reaction when heat is
applied during the process, and a crosslink occurs as a result
ofthe chemical reaction to make it substantially insoluble and
hardened.

[0051] When the organic film 30 is formed, an inorganic
film 40 for covering the organic film 30 is formed on the
organic film 30. When the inorganic film 40 is formed, a mask
in which the depositionarea is set can be used in a like manner
of forming the organic film 30, a second mask 60 including a
second opening 61 corresponding to the form and the size of
the organic film 30 is located on or near the substrate 10 so as
to cover the organic film 30, and an inorganic film material 40
to be deposited from the deposition source is deposited on the
organic film 30 through the second opening 61. The inorganic
film material 40 is deposited on the organic film 30 with a
predetermined thickness to form the inorganic film 40 cover-
ing the edge of the organic film 30.

[0052] Particularly, the inorganic film 40 is deposited with
a diameter that satisfies Equation 2 so as to cover the tail 31,
as described above. When the inorganic film 40 is formed
with the relation following Equation 2, the organic film 30 can
be covered when the tail 31 is generated due to the deposition
of the liquid organic film 30. That is, when the thickness D of
the deposited organic film 30 is checked, the organic film 30
can be covered from the outside by setting the range of the
deposition area of the inorganic film 40. Therefore, the
organic light emitting diode (OLED) display can efficiently
reduce permeation of the external moisture and oxygen. Fur-
ther, as described, according to the present embodiment, it is
desirable for the difference (L2-1.1) between the diameter [.2
of the inorganic film deposition area and the diameter L1 of
the organic film deposition area to be between 200 pm and
6000 pm.

[0053] Inaddition, regarding the first mask 50 used to form
the organic film 30, the first opening 51 can be formed with
two stages, and in this instance, the first opening 51 has a two
step configuration including a step 53 in which the diameter
of arearside (i.e., the side that faces the substrate) of the first
mask 50 facing the substrate 10 is greater than the diameter on
the surface side (i.e., the side opposite to the rear side and
facing away from the substrate). When the first mask 50 is
configured with two stages, a problem of protrusions and
depressions at the end of the tail 31, or attachment of particles
thereto, can be reduced or prevented when the organic mate-
rial 30 is deposited as a liquid, and a tail 31 is generated
because of the spreading phenomenon.

[0054] According to the present embodiment, the length of
the organic film tail 31 is variable corresponding to the height
A of the step 53 in the two-stage configuration, and FIG. 5
shows a graph depicting a correlation of the length M of the
organic film tail 31 and the height A of the step 53 of the
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organic film mask 50 when the organic film 30 is deposited
with the thickness (ot height) D of 5000 A. An approximate
relationship between the height (A) of the step 53 of the
organic film mask 50 and the length (M) of the organic film
tail 31, as found through experiments, is expressed in Equa-
tion 3 (the unit of variables A and M being um).

M=1.5214x10"24+171.79 pm

[0055] When the inorganic film 40 is formed by consider-
ing the length M of the tail 31, the diameter L.2 of the depo-
sition area of the inorganic film 40 must be formed to be
longer than the diameter L1 of the deposition area of the
organic film 30 by at least the length (M) of the tail 31. The
second opening 61 of the second mask 60 is formed to have a
size for enabling covering of the organic film 30 and corre-
sponding to the deposition area of the organic film 30, so the
diameter (1.2") of the second opening 61 of the second mask
60 corresponds to the diameter 1.2 of the deposition area of
the inorganic film 40. In a like manner, the diameter (the
surface side L1') of the first opening 51 of the first mask 50
corresponds to the diameter L1 of the deposition area of the
organic film 30. This is expressed in Equation 4 with refer-
ence to FIG. 1 and FIG. 2.

L2'ZL1'4+2N.N=1.5214x1024+210 um

Equation 3

L2-L1'=2(1.5214x10734+210 pm) Equation 4

[0056] (L1" the diameter on the surface side of the first
opening, 12" the diameter of the second opening, A: the
height of the step, and N: the length of the inorganic film
covering the tail of the organic film, wherein the unit for
variables L1, 1.2', A, and N is um)

[0057] When the inorganic film 40 is formed following
Equation 4, the organic film 30 can be covered when the tail
31 occurs because of deposition of the liquid organic film 30.

BExperimental Example

[0058] An effect of an organic light emitting diode (OLED)
display according to an exemplary embodiment ofthe present
invention will be described by comparing an organic light
emitting diode (OLED) display according to a comparative
example and an organic light emitting diode (OLED) display
according to the exemplary embodiment of the present inven-
tion.

[0059] FIG. 6 shows a photograph of an organic light emit-
ting diode (OLED) display that is manufactured, according to
a comparative example, in a high temperature and high
humidity condition, the organic light emitting diode (OLED)
display being turned on, and FIG. 7 shows a photograph of an
organic light emitting diode (OLED) display that is manufac-
tured according to an exemplary embodiment of the present
embodiment in a high temperature and high humidity condi-
tion, the organic light emitting diode (OLED) display being
turned on.

[0060] Inthe comparative example of FIG. 6, the thickness
(D) of the organic film is set to be 5000 A for deposition, and
the organic light emitting diode (OLED) display, which is
manufactured by setting both lengths of the diameter [.2 of
the deposition area of the inorganic film 40 to be greater than
the diameter L1 of the deposition area of the organic film 30
by 200 pm, is exposed for 295 hours in a high-temperature
and high-humidity condition. When the organic film 1s set to
have the thickness (D) of 5000 A and is deposited in a like
manner as the comparative example, the tail is formed to have
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the length of 230 pm, and the inorganic film cannot fully
cover the tail because the diameter L.2 of the deposition area
of the inorganic film 40 is less than the sum of the diameter [.1
of the deposition area of the organic film 30 and the lengths of
the tails at both ends (i.e., it fails to satisfy Equation 2) in the
comparative example. In this case, moisture and oxygen are
permeated to the edge of the organic light emitting diode
(OLED)display so the pixels (P) on the edge fail to emit clear
light, differing from the pixels in the center part as shown in
FIG. 6.
[0061] In the exemplary embodiment of the present inven-
tion depicted in FI1G. 7, the organic film 30 is set to have the
thickness (D) of 5000 A, and is then deposited, and the
organic light emitting diode (OLED) display, which is manu-
factured by setting the length of the diameter L2 of the depo-
sition area of the inorganic film 40 to be greater than the
diameter L1 of the deposition area of the organic film 30 by
300 um, respectively, is exposed for 800 hours in a high-
temperature and high-humidity condition. In the present
exemplary embodiment, the diameter L2 of the deposition
area of the inorganic film 40 is greater than the sum of the
lengths (M) of the tails 31 at both ends and the diameter L1 of
the deposition area of the organic film 30 (i.e., it satisfies
Equation 2), so the inorganic film 40 can fully cover the tail 31
of the organic film 30. In this case, even though the organic
light emitting diode (OLED) display is exposed for a long
time (e.g., over 500 hours) in the high temperature and high
humidity condition, the pixels (P) on the edge emit clear light
in amanner similar to that of the pixels in the center, as shown
in FIG. 7.
[0062] 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, and their equivalents.

What is claimed is:

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

a substrate;

an organic light emitting diode on the substrate;

an organic film configured to cover the organic light emit-

ting diode on the substrate in an organic film deposition
area having a first diameter; and
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an inorganic film configured to cover the organic film on
the substrate in an inorganic film deposition area having
asecond diameter, wherein L1 is the first diameter of the
organic film deposition area in pm, wherein L2 is the
second diameter of the inorganic film deposition area in
pm, wherein D is a thickness of the organic film in pm,
and wherein [.2-1.1=2 (171D+150 pm).

2. The organic light emitting diode display of claim 1,
wherein 200 pm=(1.2-1.1)=6000 pm.

3. A method for manufacturing an organic light emitting
diode (OLED) display, the method comprising:

forming an organic light emitting diode on a side of a

substrate;

forming an organic film for covering the organic light

emitting diode on the side of the substrate and in an
organic film deposition area; and
forming an inorganic film for covering the organic film on
the substrate and in an inorganic film deposition area,

wherein[1is a diameter of the organic film deposition area
in um, [.2 is a diameter of the inorganic film deposition
area in pm, D1is a thickness of the organic film in pm, and
L2-L1=2 (171D+150 um).
4. The method of claim 3, wherein 200 pm=(L2-L1)
=6000 pm.
5. The method of claim 3, wherein forming the organic film
comprises: positioning a first mask having a first opening
corresponding to the organic light emitting diode; and depos-
iting a material of the organic film through the first opening,
wherein forming the inorganic film comprises: positioning
a second mask having a second opening corresponding
to the organic film deposition area where the organic
film is formed on the substrate; and depositing a material
of the inorganic film through the second opening,

wherein the first opening has a step in which a diameter on
arear side of the first mask facing the substrate is greater
than a diameter on a surface side of the first mask oppo-
site the rear side,

wherein L1' is the diameter of the first opening on the

surface side of the first mask in um,

wherein [.2' is a diameter of the second opening in pm,

wherein A is a height of the step in um, and

wherein L2'-L.1'22 (1.5214x10A4210 pm).

6. The method of claim 5, wherein 200 pm=(L.2'-1.1")
=6000 pm.
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