US 20140291632A1

12 Patent Application Publication (o) Pub. No.: US 2014/0291632 A1

a9y United States

PRUSHINSKIY et al.

(43) Pub. Date: Oct. 2,2014

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

(71) Applicant: Samsung Display Co., Ltd.,
Yongin-City (KR)

(72) Inventors: VALERIY PRUSHINSKIY,
Yongin-City (KR); Min-Soo KIM,
Yongin-City (KR); Won-Sik HYUN,
Yongin-City (KR); Heung-Yeol NA,
Yongin-City (KR); Jin-Won SUN,
Yongin-City (KR)

(21)  Appl. No.: 14/057,326

(22) Filed:  Oct.18, 2013
(30) Foreign Application Priority Data
Mar. 27,2013 (KR) .covvvvrerererecnne 10-2013-0033064

Publication Classification

(51) Int.CL

HOIL 51/56 (2006.01)
HOIL 51/52 (2006.01)
(52) US.CL
CPC oo HO1L 51/56 (2013.01); HOIL 51/5203
(2013.01)
USPC oo 257/40; 438/42
(7) ABSTRACT

A method of manufacturing an organic light emitting diode
display according to an exemplary embodiment ofthe present
invention includes: forming a first electrode on a substrate;
forming an insulation layer on the first electrode; etching the
insulation layer to expose the first electrode so as to form a
pixel defining layer having the same height as the first elec-
trode; forming an organic layer including one or more emis-
sion layers on the first electrode of a sub-pixel region defined
by the pixel defining layer by applying a laser-induced ther-
mal imaging (LITT) method; and forming a second electrode
on the organic layer.

Form first electrode

- 5161

il = )

Form insulation layer

5102

~$103

1)
13
1y

{

Form pixel defining layer

5104

y

Form organic layer

Form second electrods

- 5105




Patent Application Publication Oct. 2,2014 Sheet 1 of 14 US 2014/0291632 A1

F1G. 1

Form first electrode 5161
1

Form insulation layer |- S102

Form pivel defining layer |- $103

Form organic layer --$104

Formsecond electrode 15105




Patent Application Publication Oct. 2,2014 Sheet 2 of 14 US 2014/0291632 A1

FIG. 2B
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FIG. 4B
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FIG. 5B
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FIG. 5C
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FIG. 6C
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FIG. 7A
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CLAIM OF PRIORITY

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0033064 filed in the
Korean Intellectual Property Office on Mar. 27, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode (OLED) display and a method of manufactur-
ing the same, and more particularly, to an organic light emit-
ting diode display and a method of manufacturing the same,
which include an organic layer imaging process by a laser-
induced thermal imaging (LITT) method.

[0004] 2. Description of the Related Art

[0005] A full-color organic light emitting diode display
includes a first electrode pattern formed on a substrate. In a
lower light emitting type organic light emitting diode display,
the first electrode is a transparent electrode. In an upper light
emitting type organic light emitting diode display, the first
electrode is formed of a transparent conductive material and
includes a reflection layer.

[0006] A pixel defining layer (PDL) is made of an insula-
tion material formed on the first electrode and insulates a
pixel region and an organic layer from each other to separate
the pixel region and the organic layer. In the pixel region
defined by the pixel defining layer, an organic layer including
organic emission layers (R, G, B) is formed. Furthermore, the
organic layer may include a hole injection layer (HIL), a hole
transfer layer (HTL), a hole blocking layer (HBL), an elec-
tron transfer layer (ETL), an electron injection layer (EIL),
and the like. The organic emission layer may be formed of a
polymer or a fine molecule material.

[0007] A second electrode is formed on the organic layer. If
the first electrode is the transparent electrode, the second
electrode is formed of a conductive metal layer used as the
reflection electrode, and if the first electrode is the transparent
electrode including the reflection layer, the second electrode
is formed of the transparent electrode. In addition, the organic
light emitting diode display is sealed and accomplished.
[0008] Inorderto form the organic emission layer, a donor
film used in a laser-induced thermal imaging (LITT) method
includes a base film, a light-to-heat conversion layer, and an
imaging layer.

[0009] If the light-to-heat conversion layer is expanded by
applying laser energy thereto, the imaging layer is expanded
s0 as to be separated from the donor film, thus being imaged
on the first electrode of the organic light emitting diode dis-
play.

[0010] However, in the laser-induced thermal imaging pro-
cess, when the donor film is laminated on the organic light
emitting diode display, there is concern that micropores may
be formed in an imaging material of the pixel region which
reduces performance of a display device and significantly
reduces a life-span.

[0011] The above information disclosed in this Back-
ground section is only for enhancement of an understanding
of the background of the invention, and therefore it may
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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 OF THE INVENTION

[0012] The present invention has been developed in an
effort to provide an organic light emitting diode display struc-
ture and a method of manufacturing the same, in which gas
generated during an organic layer imaging process by a laset-
induced thermal imaging (LITI) method can be exhausted,
and thus pores can be prevented from being generated in a
pixel region on which an organic layer is imaged and an
imaging film can be stably disposed.

[0013] An exemplary embodiment of the present invention
provides a method of manufacturing an organic light emitting
diode display, including: forming a first electrode on a sub-
strate; forming an insulation layer on the first electrode; etch-
ing the insulation layer to expose the first electrode so as to
form a pixel defining layer having the same height as the first
electrode; forming an organic layer including one or more
emission layers on the first electrode of a sub-pixel region
defined by the pixel defining layer by applying a laser-in-
duced thermal imaging (LITT) method; and forming a second
electrode on the organic layer.

[0014] The pixel defining layer may have the same height
as the first electrode in the sub-pixel region, and may be
formed so as to gradually become tall in a region between the
sub-pixel regions.

[0015] The pixel defining layer may be formed only around
the first electrode, and may not be formed in a region between
the sub-pixel regions.

[0016] The pixel defining layer may be formed only around
the first electrode and in a region between the sub-pixel
regions, and may have the same height as the first electrode in
a region around the first electrode and may be lower than the
first electrode in the region between the sub-pixel regions.

[0017] The pixel defining layer may have grooves formed
around the first electrode and in a region between the sub-
pixel regions, and the pixel defining layer may be formed so
as to have the same height as the first electrode in a region
around the first electrode and be higher than the first electrode
in the region between the sub-pixel regions.

[0018] The pixel defining layer may have the same height
as the first electrode in a region around the first electrode and
may have a plurality of grooves having the same height as the
first electrode for preventing attachment of an imaging layer
in a region between the sub-pixel regions.

[0019] The pixel defining layer may have the same height
as the first electrode and may have a plurality of grooves
havingae height that is smaller than the height of the first
electrode for preventing attachment of an imaging layer in a
region between the sub-pixel regions.

[0020] Another exemplary embodiment of the present
invention provides an organic light emitting diode display
including; first electrodes formed on a substrate; a pixel defin-
ing layer formed between the first electrodes on the substrate,
having the same height as the first electrodes, and defining a
sub-pixel region; an organic layer disposed on the first elec-
trodes and including one or more emission layers; and a
second electrode formed on the organic layer.

[0021] The second electrode may be formed of a transpar-
ent or semi-transparent electrode including any one material
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of calcium (Ca), magnesium (Mg), a magnesium-silver
(MgAg) alloy, silver (Ag), a silver alloy, aluminum (Al), and
an aluminum alloy.

[0022] Yet another exemplary embodiment of the present
invention provides a method of manufacturing an organic
light emitting diode display, including: forming a first elec-
trode on a substrate; forming an organic layer including one
or more emission layers on the first electrode by applying a
laser-induced thermal imaging method without forming a
pixel defining layer on the substrate; and forming a second
electrode on the organic layer.

[0023] According to the exemplary embodiments of the
present invention, it is possible to exhaust gas generated in a
pixel region during an imaging process by laser-induced ther-
mal imaging during a process of manufacturing an organic
light emitting diode display, to prevent pores from being
generated, and to stably dispose a donor film on a substrate to
improve imaging quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0025] FIG.11is a flowchart illustrating a method of manu-
facturing an organic light emitting diode display according to
a first exemplary embodiment of the present invention.
[0026] FIG. 2A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of the organic light emitting diode
display according to the first exemplary embodiment of the
present invention.

[0027] FIG. 2B is a perspective view schematically illus-
trating a figure where an organic layer is imaged in the organic
light emitting diode display according to the first exemplary
embodiment of the present invention.

[0028] FIG. 2C is a cross-sectional view schematically
illustrating the figure where the organic layer is imaged in the
organic light emitting diode display according to the first
exemplary embodiment of the present invention.

[0029] FIG. 2D is a cross-sectional view of a donor film
structure used in a laser-induced thermal imaging method
according to the first exemplary embodiment of the present
invention.

[0030] FIG. 3A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a second exemplary embodiment of the
present invention.

[0031] FIG. 3B is a perspective view schematically illus-
trating a figure where an organic layer is imaged in the organic
light emitting diode display according to the second exem-
plary embodiment of the present invention.

[0032] FIG. 3C is a cross-sectional view schematically
illustrating the figure where the organic layer is imaged in the
organic light emitting diode display according to the second
exemplary embodiment of the present invention.

[0033] FIG. 4A is a perspective view schematically illus-
trating a state where a first electrode is formed on a substrate
of an organic light emitting diode display according to a third
exemplary embodiment of the present invention.

Oct. 2,2014

[0034] FIG. 4B is a perspective view schematically illus-
trating a figure where an organic layer is imaged in the organic
light emitting diode display according to the third exemplary
embodiment of the present invention.

[0035] FIG. 4C is a cross-sectional view schematically
illustrating the figure where the organic layer is imaged in the
organic light emitting diode display according to the third
exemplary embodiment of the present invention.

[0036] FIG. 5A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a fourth exemplary embodiment of the
present invention.

[0037] FIG. 5B is a perspective view schematically illus-
trating a figure where an organic layer is imaged in the organic
light emitting diode display according to the fourth exem-
plary embodiment of the present invention.

[0038] FIG. 5C is a cross-sectional view schematically
illustrating the figure where the organic layeris imaged in the
organic light emitting diode display according to the fourth
exemplary embodiment of the present invention.

[0039] FIG. 6A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a fifth exemplary embodiment of the
present invention.

[0040] FIG. 6B is a perspective view schematically illus-
trating a figure where an organic layer is imaged in the organic
light emitting diode display according to the fifth exemplary
embodiment of the present invention.

[0041] FIG. 6C is a cross-sectional view schematically
illustrating the figure where the organic layer is imaged in the
organic light emitting diode display according to the fifth
exemplary embodiment of the present invention.

[0042] FIG. 7A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a sixth exemplary embodiment of the
present invention.

[0043] FIG. 7B is a perspective view schematically illus-
trating a figure where an organic layer is imaged in the organic
light emitting diode display according to the sixth exemplary
embodiment of the present invention.

[0044] FIG. 7C is a cross-sectional view schematically
illustrating the figure where the organic layer is imaged in the
organic light emitting diode display according to the sixth
exemplary embodiment of the present invention.

[0045] FIG. 8A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a seventh exemplary embodiment of the
present invention.

[0046] FIG. 8B is a cross-sectional view schematically
illustrating a figure where an organic layer is imaged in the
organic light emitting diode display according to the seventh
exemplary embodiment of the present invention.

[0047] FIG. 9A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of the organic light emitting diode
display according to an eighth exemplary embodiment of the
present invention.

[0048] FIG. 9B is a cross-sectional view schematically
illustrating a figure where an organic layer is imaged in the
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organic light emitting diode display according to the eighth
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0049] Hereinafter, exemplary embodiments of the present
invention will be described more fully with reference to the
accompanying drawings, in which exemplary embodiments
of the invention are shown. As those skilled in the art will
realize, the described embodiments may be modified in vari-
ous different ways, all without departing from the spirit or
scope of the present invention.

[0050] Inaddition, in various exemplary embodiments, the
same reference numerals are used with respect to the constitu-
ent elements having the same constitution, and the constituent
elements are representatively described in the first exemplary
embodiment, and in the other exemplary embodiments, only
constitution that is different from the first exemplary embodi-
ment is described.

[0051] It is noted that the drawings are schematic and are
not dimensionally illustrated. Relative dimensions and ratios
of portions of the drawings are exaggerated or reduced in size
for clarity and convenience in the drawings, and a predeter-
mined dimension is only illustrative but not limiting. In addi-
tion, the same reference numerals designate the same struc-
tures, elements, orparts illustrated in two or more drawings in
order to exhibit similar characteristics. It will be understood
that, when an element is referred to as being “on” or “over”
another element, it can be directly on the other element or
intervening elements may also be present.

[0052] An exemplary embodiment of the present invention
specifically illustrates one exemplary embodiment of the
present invention. As a result, various modifications of the
drawings are expected. Accordingly, the exemplary embodi-
ment is not limited to a specific form of the illustrated region,
and for example, includes a modification of a form by manu-
facturing.

[0053] Hereinafter, a method of manufacturing an organic
light emitting diode display according to a first exemplary
embodiment of the present invention will be described with
reference to FIGS. 1, and 2A to 2D.

[0054] FIG. 1 is a flowchart illustrating the method of
manufacturing the organic light emitting diode display
according to the first exemplary embodiment of the present
invention, FIG. 2A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of the organic light emitting diode
display according to the first exemplary embodiment of the
present invention, FIG. 2B is a perspective view schemati-
cally illustrating a figure where an organic layer is imaged in
the organic light emitting diode display according to the first
exemplary embodiment of the present invention, FIG. 2Cisa
cross-sectional view schematically illustrating the figure
where the organic layeris imaged in the organic light emitting
diode display according to the first exemplary embodiment of
the present invention, and FIG. 2D is a cross-sectional view of
adonor film structure used in a laser-induced thermal imaging
method according to the first exemplary embodiment of the
present invention.

[0055] Referring to FIGS. 1 and 2A to 2D, a first electrode
2201s formed on a substrate 200 (S101). The substrate may be
formed of glass, quartz, plastic, or metal. The first electrode
220 may have a double or triple laminate structure. The lami-
nate structure of the first electrode 220 may include an upper
pixel electrode or upper/lower pixel electrodes formed of a
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reflection layer and a transparent electrode including any one
material selected from the group consisting of ITO, IZO and
In. In a lower light emitting structure, the first electrode 220
may be the transparent electrode.

[0056] Thereafter, an insulation layer (not illustrated) is
formed on an entire surface of the first electrode 220 (S102).
The insulation layer may be formed of an organic or inorganic
material. In the case where the insulation layer is formed of
the organic material, the organic material may include any
one material selected from the group consisting of benzocy-
clobutene (BCB), an acrylic photoresist, a phenol photoresist,
and a polyimide photoresist, but is not limited thereto.
[0057] Thereafter, the insulation layer may be etched to
form a pixel defining layer 210 (S103). The pixel defining
layer 210 may be formed by etching the insulation layer using
awet etchingmethod or a dry etching method. In this case, the
insulation layer is etched so as to expose the first electrode
220. The height of the pixel defining layer 210 may be the
same as the height of the first electrode 220 for stable disposal
of an imaging layer on the electrodes, stable adhesion during
an imaging process, and for prevention of formation of voids
and cavities in the imaged material. In this case, the statement
that the height of the pixel defining layer 210 and the height of
the first electrode 220 are “the same as each other” means that
both heights are “substantially equivalent to each other”, and
for example, may mean that a difference between the heights
of the pixel defining layer 210 and the first electrode 220 is not
more than Yioo0 of the height of the pixel defining layer. Here-
inafter, the same meaning will be applied.

[0058] Thereafter, the laser-induced thermal imaging
(LITI) method is applied to form an organic layer 260 (S104).
The organic layer 260, including at least one emission layer,
may be formed on the first electrode 220 of a sub-pixel region
defined by the formed pixel defining layer 210. A donor film
250 used in the laser-induced thermal imaging method, as
illustrated in FIG. 2D, has a laminate structure of a base film
280, a light-heat conversion layer 270, and an imaging layer
(organic layer) 260. In the imaging process by the donor film
250, the imaging layer 260 may be imaged on the first elec-
trode 220 of the sub-pixel region by expanding the light-heat
conversion layer 270 and expanding the imaging layer 260 to
separate the layers from the base film 280 of the donor film
250 when laser energy is applied to the donor film 250.
[0059] In the present exemplary embodiment, since the
height of the pixel defining layer 210 is the same as the height
of the first electrode 220, when the organic layer 260 is
formed by the laser-induced thermal imaging method and the
donor film 250 is disposed at the uppermost layer of the pixel
defining layer 210, the donor film 250 may completely adhere
to the surface of the first electrode 220 because the donor film
250 is flat. Since the pixel defining layer 210 is flat and is
formed so as to have the same height as the first electrode 220,
a ventilation property may be improved and gas may not be
collected in the sub-pixel region during the imaging process
so as to improve imaging quality.

[0060] Thereafter, a second electrode (not illustrated) is
formed on the organic layer 260 (S105). If the first electrode
220 is the transparent electrode, the second electrode is
formed of a conductive metal layer used as the reflection
electrode, and if the first electrode 220 is the transparent
electrode including the reflection layer, the second electrode
is formed of the transparent electrode. In addition, the organic
light emitting diode display is sealed and accomplished. The
second electrode may be formed of a transparent or semi-
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transparent electrode including any one material of calcium
(Ca), magnesium (Mg), a magnesium-silver (MgAg) alloy,
silver (Ag), a silver alloy, aluminum (Al), and an aluminum
alloy.

[0061] FIG. 3A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a second exemplary embodiment of the
present invention, FIG. 3B is a perspective view schemati-
cally illustrating a figure where an organic layer is imaged in
the organic light emitting diode display according to the
second exemplary embodiment of the present invention, and
FIG. 3C is a cross-sectional view schematically illustrating
the figure where the organic layer is imaged in the organic
light emitting diode display according to the second exem-
plary embodiment of the present invention.

[0062] Referring to FIGS. 3A to 3C, a process of forming a
first electrode 320 on a substrate 300, forming an insulation
layer (not illustrated) on an entire surface of the first electrode
320, and thereafter, etching the insulation layer to form a pixel
defining layer 310, is the same as the method of manufactur-
ing the organic light emitting diode display according to the
first exemplary embodiment. Furthermore, a donor film used
when the laser-induced thermal imaging method is applied is
the same as that of the method of manufacturing the organic
light emitting diode display according to the first exemplary
embodiment.

[0063] In this case, the pixel defining layer 310 may have
the same height as the first electrode 320 in a sub-pixel region.
Furthermore, the pixel defining layer 310 may be formed so
as to gradually become tall in a region between the sub-pixel
regions. The pixel defining layer 310 may be formed to gradu-
ally become tall at a predetermined angle from the sub-pixel
region to the region between the sub-pixel regions, and then
become flat.

[0064] Thereafter, the laser-induced thermal imaging
method is applied to form an organic layer 360 on the first
electrode 320. An imaging layer 360 of the donor film is
expanded by applying laser energy so as to be separated from
a base film of the donor film to be imaged on flat portions of
the first electrode 320 of the sub-pixel region and the pixel
defining layer 310 in the sub-pixel region and an inclined
portion of the pixel defining layer 310, thus being laminated.
In the present exemplary embodiment, since the imaging
layer 360 is laminated so as to have a height that is lower than
the height of the pixel defining layer 310 in the region
between the sub-pixel regions, in an imaging process, a ven-
tilation property may be improved and gas may not be col-
lected in the sub-pixel region so as to improve imaging quality
in the imaging process. Furthermore, this form of the pixel
defining layer 310 prevents expansion of the imaging layer
360 during the imaging process.

[0065] Thereafter, a second electrode (not illustrated) is
formed on the organic layer 360 so as to seal the organic light
emitting diode display, thus accomplishing the organic light
emitting diode display.

[0066] FIG. 4A is a perspective view schematically illus-
trating a state where a first electrode is formed on a substrate
of an organic light emitting diode display according to a third
exemplary embodiment of the present invention, FIG. 4B is a
perspective view schematically illustrating a figure where an
organic layer is imaged in the organic light emitting diode
display according to the third exemplary embodiment of the
present invention, and FIG. 4C1is a cross-sectional view sche-
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matically illustrating the figure where the organic layer is
imaged in the organic light emitting diode display according
to the third exemplary embodiment of the present invention.
[0067] Referring to FIGS. 4A to 4C, after a first electrode
420 is formed on a substrate 400, a very thin insulation layer
(not illustrated) is formed on the first electrode 420 and the
substrate 400. Since the insulation layer is very thin, a pixel
defining layer is not formed. Since an imaging layer 460 is not
bent, the imaging layer 460 on the first electrode 420 is further
stably disposed and an attachment property is improved dur-
ing an imaging process.

[0068] Thereafter, a laser-induced thermal imaging method
is applied so as to form an organic layer 460 on the first
electrode 420. Since the pixel defining layer does not exist, in
the imaging process, a ventilation property is improved and
gas is not collected in the sub-pixel region so as to improve
imaging quality. However, since the pixel defining layer does
not exist, expansion of the imaging layer 460 is not prevented
during the imaging process.

[0069] Thereafter, a second electrode (not illustrated) is
formed on the organic layer 460 so as to seal the organic light
emitting diode display, thus accomplishing the organic light
emitting diode display.

[0070] FIG. 5A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a fourth exemplary embodiment of the
present invention, FIG. 5B is a perspective view schemati-
cally illustrating a figure where an organic layer is imaged in
the organic light emitting diode display according to the
fourth exemplary embodiment of the present invention, and
FIG. 5C is a cross-sectional view schematically illustrating
the figure where the organic layer is imaged in the organic
light emitting diode display according to the fourth exem-
plary embodiment of the present invention.

[0071] Referring to FIGS. 5A to 5C, after a first electrode
520 is formed on a substrate 500, a very thin insulation layer
(not illustrated) is formed on the first electrode 520 and the
substrate 500. The insulation layer may be etched to form a
pixel defining layer 510 only around the first electrode 520.
Since an imaging layer 560 is not bent, the imaging layer 560
on the first electrode 520 is further stably disposed and an
attachment property is improved during an imaging process.
[0072] Thereafter, a laser-induced thermal imaging method
is applied to form an organic layer 560 on the first electrode
520. Since the pixel defining layer 510 is formed only around
the first electrode 520 and does not exist in the other region
between sub-pixel regions, in the imaging process, a ventila-
tion property is improved and gas is not collected in the
sub-pixel region so as to improve imaging quality. However,
since the pixel defining layer 510 is not higher than the first
electrode 520, expansion of the imaging layer 560 is not
prevented during the imaging process.

[0073] Thereafter, a second electrode (not illustrated) is
formed on the organic layer 560 to seal the organic light
emitting diode display, thus accomplishing the organic light
emitting diode display.

[0074] FIG. 6A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a fifth exemplary embodiment of the
present invention, FIG. 6B is a perspective view schemati-
cally illustrating a figure where an organic layer is imaged in
the organic light emitting diode display according to the fifth
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exemplary embodiment of the present invention, and FIG. 6C
is a cross-sectional view schematically illustrating the figure
where the organic layer is imaged in the organic light emitting
diode display according to the fifth exemplary embodiment of
the present invention.

[0075] Referring to FIGS. 6A to 6C, after a first electrode
620 is formed on a substrate 600, a thin insulation layer (not
illustrated) may be formed on the first electrode 620 and the
substrate 600. The insulation layer may be etched to form a
pixel defining layer 610 around the first electrode 620, and is
very thin and has a small height so as to act as only insulation/
protection layers in a region between sub-pixel regions. Since
an imaging layer 660 is not bent, the imaging layer 660 on the
first electrodes 620 is further stably disposed and an attach-
ment property is improved during an imaging process.
[0076] Thereafter, a laser-induced thermal imaging method
is applied to form an organic layer 660 on the first electrode
620. Since the pixel defining layer 610 is very thin and has a
small height in the region between the sub-pixel regions, in an
imaging process, a ventilation property is improved and gas is
not collected in the sub-pixel region so as to improve imaging
quality. However, since the pixel defining layer 610 is not
higher than the first electrode 620, expansion of the imaging
layer 620 is not prevented during the imaging process.
[0077] Thereafter, a second electrode (not illustrated) is
formed on the organic layer 660 to seal the organic light
emitting diode display, thus accomplishing the organic light
emitting diode display.

[0078] FIG. 7A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a sixth exemplary embodiment of the
present invention, FIG. 7B is a perspective view schemati-
cally illustrating a figure where an organic layer is imaged in
the organic light emitting diode display according to the sixth
exemplary embodiment of the present invention, and FIG. 7C
is a cross-sectional view schematically illustrating the figure
where the organic layeris imaged in the organic light emitting
diode display according to the sixth exemplary embodiment
of the present invention.

[0079] Referring to FIGS. 7A to 7C, after a first electrode
720 is formed on a substrate 700, an insulation layer (not
illustrated) is formed on the first electrode 720 and the sub-
strate 700. The insulation layer is etched to form a pixel
defining layer 710. The pixel defining layer 710 has grooves
715 formed in a region between a portion around the first
electrode 720 and the sub-pixel region. Furthermore, the pixel
defining layer 710 may be higher than the first electrode 720
in the region between the sub-pixel regions. That is, the pixel
defining layer 710 may be formed around the first electrode
720 so that the grooves 715 may be formed in a region around
the first electrode 720. A residual portion of the pixel defining
layer 710 has a large height. Since an imaging layer 760 is not
bent, the imaging layer 760 on the first electrode 720 is further
stably disposed and an attachment property is improved dur-
ing an imaging process.

[0080] Thereafter, a laser-induced thermal imaging method
is applied to form an organic layer 760 on the first electrode
720. The organic layer 760 may be formed so as to have the
same height as the pixel defining layer 710 in the region
between the sub-pixel regions. Since the grooves 715 exist
around the first electrode 720, in an imaging process, a ven-
tilation property is improved and gas is not collected in the
sub-pixel region so as to improve imaging quality. However,
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expansion of the imaging layer 760 is not prevented during
the imaging process due to the form of the groove 715.
[0081] Thereafter, a second electrode (not illustrated) is
formed on the organic layer 760 to seal the organic light
emitting diode display, thus accomplishing the organic light
emitting diode display.

[0082] FIG. 8A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of an organic light emitting diode
display according to a seventh exemplary embodiment of the
present invention, and FIG. 8B is a cross-sectional view sche-
matically illustrating a figure where an organic layer is
imaged in the organic light emitting diode display according
to the seventh exemplary embodiment of the present inven-
tion.

[0083] Referring to FIGS. 8A to 8B, after a first electrode
820 is formed on a substrate 800, an insulation layer (not
illustrated) may be formed on the first electrode 820 and the
substrate 800. Thereafter, the insulation layer is etched to
form a pixel defining layer 810. The height of the pixel defin-
ing layer 810 around the sub-pixel region may be the same as
the height of the first electrode 820. Furthermore, a plurality
of grooves 815 that is higher than the first electrode 820 may
be formed in a region between the sub-pixel regions in order
to prevent attachment of a donor film to the pixel defining
layer 810 in the region between the sub-pixel regions. The
donor film is connected to only the pixel defining layer 810 in
the region between the sub-pixel regions and a very limited
region due to the aforementioned structure.

[0084] Thereafter, a laser-induced thermal imaging method
1s applied to form an organic layer 860 on the first electrode
820. Since the pixel defining layer 810 is flat in the sub-pixel
region and is formed so as to have the same height as the first
electrode 820 of the sub-pixel region, in an imaging process,
a ventilation property is improved and gas is not collected in
the sub-pixel region so as to improve imaging quality. Fur-
thermore, this form of the pixel defining layer 810 may pre-
vent expansion of the imaging layer 860 during the imaging
process. Moreover, the donor film and the pixel defining layer
810 are prevented from being connected and attached in the
region between the sub-pixel regions, which does not require
imaging.

[0085] Thereafter, a second electrode (not illustrated) is
formed on the organic layer 860 to seal the organic light
emitting diode display, thus accomplishing the organic light
emitting diode display.

[0086] FIG. 9A is a perspective view schematically illus-
trating a state where a pixel defining layer and a first electrode
are formed on a substrate of the organic light emitting diode
display according to an eighth exemplary embodiment of the
present invention, and FIG. 9B is a cross-sectional view sche-
matically illustrating a figure where an organic layer is
imaged in the organic light emitting diode display according
to the eighth exemplary embodiment of the present invention.
[0087] Referring to FIGS. 9A and 9B, after a first electrode
920 is formed on a substrate 900, an insulation layer (not
illustrated) may be formed on the first electrode 920 and the
substrate 900. The insulation layer is etched to form a pixel
defining layer 910. The height of the pixel defining layer 910
is the same as the height of the first electrode 920. The pixel
defining layer 910 is formed so as to gradually become low as
compared to the heights of the first electrode 920 and the
consecutive grooves 915 in order to prevent attachment of the
donor film in a region between sub-pixel regions. The donor
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film is connected to only the pixel defining layer 910 in the
region between the sub-pixel regions and a very limited
region due to the aforementioned structure.
[0088] Thereafter, a laser-induced thermal imaging method
is applied to form an organic layer 960 on the first electrode
920. Since most pixel defining layers 910 have the same
height as the first electrode 920 and the grooves 915, in an
imaging process, a ventilation property is improved and gas is
not collected in the sub-pixel region so as to improve imaging
quality. However, this form of the pixel defining layer 910
does not prevent expansion of the imaging layer 960 during
the imaging process, but prevents the donor film and the pixel
defining layer 910 from being connected and attached in the
region between the sub-pixel regions, which does not require
imaging.
[0089] Thereafter, a second electrode (not illustrated) is
formed on the organic layer 960 to seal the organic light
emitting diode display, thus accomplishing the organic light
emitting diode display.
[0090] Meanwhile, in the organic light emitting diode dis-
play according to the exemplary embodiments of the present
invention, the second electrodes formed on the organic layers
260, 360, 460, 560, 660, 760, 860, and 960 may be formed of
a transparent or semi-transparent electrode including any one
material of calcium (Ca), magnesium (Mg), a magnesium-
silver (MgAg) alloy, silver (Ag), a silver alloy, aluminum
(Al), and an aluminum alloy.
[0091] As described above, according to the exemplary
embodiments ofthe present invention, it is possible to exhaust
gas generated in a pixel region during an imaging process by
laser-induced thermal imaging during a process of manufac-
turing an organic light emitting diode display, to prevent
pores frombeing generated, and to stably dispose a donor film
on a substrate to improve imaging quality.
[0092] While this invention 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.
What is claimed is:
1. A method of manufacturing an organic light emitting
diode display, comprising the steps of:
forming a first electrode on a substrate;
forming an insulation layer on the first electrode;
etching the insulation layer to expose the first electrode so
as to form a pixel defining layer having a same height as
a height of the first electrode;
forming an organic layer including at least one emission
layer on the first electrode of a sub-pixel region defined
by the pixel defining layer by applying a laser-induced
thermal imaging (LITT) method; and
forming a second electrode on the organic layer.
2. The method of manufacturing an organic light emitting
diode display of claim 1, wherein:
the pixel defining layer has the same height as the height of
the first electrode in the sub-pixel region, and is formed
to gradually become tall in a region between the sub-
pixel regions.
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3. The method of manufacturing an organic light emitting

diode display of claim 1, wherein:

the pixel defining layer is formed only around the first
electrode, and is not formed in a region between the
sub-pixel regions.

4. The method of manufacturing an organic light emitting

diode display of claim 1, wherein:

the pixel defining layer is formed only around the first
electrode and in a region between the sub-pixel regions,
and has the same height as the height of the first elec-
trode around the first electrode and is lower than the
height of the first electrode in the region between the
sub-pixel regions.

5. The method of manufacturing an organic light emitting

diode display of claim 1, wherein:

the pixel defining layer has grooves formed around the first
electrode and in a region between the sub-pixel regions,
and the pixel defining layer is formed so as to have the
same height as the height of the first electrode in a region
around the first electrode and to have a height which is
greater than the height of the first electrode in the region
between the sub-pixel regions.

6. The method of manufacturing an organic light emitting

diode display of claim 1, wherein:

the pixel defining layer has the same height as the first
electrode in a region around the first electrode and has a
plurality of grooves having a same height as the height of
the first electrode for preventing attachment of an imag-
ing layer in a region between the sub-pixel regions.

7. The method of manufacturing an organic light emitting

diode display of claim 1, wherein:

the pixel defining layer has the same height as the height of
the first electrode, and has a plurality of grooves having
a height that is smaller than the height of the first elec-
trode for preventing attachment of an imaging layer in a
region between the sub-pixel regions.

8. An organic light emitting diode display, comprising:

first electrodes formed on a substrate;

a pixel defining layer formed between the first electrodes
on the substrate, and having a same height as a height of
the first electrodes, and defining a sub-pixel region;

an organic layer disposed on the first electrodes and includ-
ing at least one emission layer; and

a second electrode formed on the organic layer.

9. The organic light emitting diode display of claim 8§,

wherein:

the second electrode is formed of one of a transparent
electrode and a semi-transparent electrode including any
one material of calcium (Ca), magnesium (Mg), a mag-
nesium-silver (MgAg) alloy, silver (Ag), a silver alloy,
aluminum (Al), and an aluminum alloy.

10. A method of manufacturing an organic light emitting

diode display, comprising the steps of:

forming a first electrode on a substrate;

forming an organic layer including at least one emission
layer on the first electrode by applying a laser-induced
thermal imaging method without forming a pixel defin-
ing layer on the substrate; and

forming a second electrode on the organic layer.
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