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(57) ABSTRACT

An organic light emitting display and a method of fabricat-
ing the same are provided. The organic light emitting display
includes a pixel electrode, an organic layer including at least
an emission layer, and an opposite electrode. An electron
injection layer interposed between the emission layer and
the opposite layer may be formed of an optimal thickness of
NaF layer to reduce the thickness of the electron injection
layer.
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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 2004-90054, filed Nov. 5,
2004, which is incorporated herein by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display and a method of fabricating the same, and
more particularly, to an organic light emitting display and a
method of fabricating the same that are capable of reducing
the total thickness of an organic layer by forming an optimal
thickness of NaF layer between an emission layer and an
opposite electrode of an organic light emitting display.

[0004] 2. Description of the Related Art

[0005] In general, an organic light emitting display
(OLED) is a self emissive display which electrically excites
an organic compound to emit light. The OLED is classified
into a passive matrix OLED and an active matrix OLED
depending on a method of driving NxM pixels disposed in
a matrix manner. The active matrix OLED has an advantage
capable of easily realizing a high resolution and large-sized
display, since the active matrix OLED has low power
consumption in comparison with the passive matrix OLED.
In addition, the OLED is classified into a top emission
OLED, a bottom emission OLED, and a both-sides emission
OLED having top and bottom emission directions, depend-
ing on an emission direction of light emitted from the
organic compound. The top emission OLED has an advan-
tage of a large aperture ratio, since the top emission OLED
emits light in a reverse direction of a substrate, differently
from the bottom emission OLED.

[0006] As the display device has been miniaturized and
therefore low power consumption is required, an OLED
including a main display window of a top emission OLED
formed at one surface and a sub-display window of a bottom
emission OLED formed at the other surface is widely used.
The above-mentioned OLED is mainly used in a mobile
phone, which includes a sub-display window formed at an
exterior part and a main display window formed at an
interior part. In case of a call waiting state of the mobile
phone, a user can observe receiving sensitivity, battery
residual capacity, time, and so on, through the auxiliary
display window that consumes relatively low power.

[0007] FIG. 1 is a cross-sectional view of a conventional
organic light emitting display.

[0008] First, a predetermined thickness of buffer layer 110
is formed on a transparent insulating substrate 100, and a
thin film transistor including a polysilicon pattern 122, a gate
electrode 132, and source and drain electrodes 150 and 152
is formed on the buffer layer 110. In this process, source and
drain regions 120, into which impurities are injected, are
disposed at both sides of the polysilicon pattern 122, and a
gate insulating layer 130 is disposed on an entire surface
including the polysilicon pattern 122.
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[0009] Next, a predetermined thickness of passivation
layer 160 is formed on the entire surface of the resultant
structure, and the passivation layer 160 is etched by photo-
lithography and etching processes to form a first via contact
hole (not shown) for exposing one of the source and drain
electrodes 150 and 152, for example, the drain electrode
152. The passivation layer 160 may be formed of a silicon
oxide layer, a silicon nitride layer, or a stacked layer thereof.

[0010] A first insulating layer 170 is formed on the entire
surface of the resultant structure. The first insulating layer
170 may be formed of one selected from a group consisting
of polyimide, benzocyclobutene series resin, spin on glass
(SOG), and acrylate, and functions to planarize an emission
region.

[0011] Then, the first insulating layer 170 is etched by the
photolithography and etching processes to form a second via
contact hole (not shown) for exposing the first via contact
hole.

[0012] Next, a pixel electrode 180 is formed through the
second via contact hole to be connected to one of the source
and drain electrodes 150 and 152, for example, the drain
electrode 152. In this process, when the OLED is a top
emission OLED, the pixel electrode 180 is formed of a
reflective electrode, and when a bottom emission OLED, the
pixel electrode 180 is formed of a transparent electrode.
When the pixel electrode is the reflective electrode, the pixel
electrode is formed in a stacked structure of the reflective
electrode and the transparent electrode.

[0013] Next, a second insulating layer (not shown) is
formed on the entire surface of the resultant structure. The
second insulating layer may be formed of one selected from
a group consisting of polyimide, benzocyclobutene series
resin, phenol resin, and acrylate. Then, a second insulating
layer pattern 190 for defining an emission region is formed
by a photolithography process.

[0014] Then, an organic layer 182 including at least an
emission layer is formed at the region defined by the second
insulating layer pattern 190 through a small molecule depo-
sition method or a laser induced thermal imaging method.
The organic layer 182 may further include at least one layer
selected from a group consisting of an electron injection
layer, an electron transport layer, a hole blocking layer, a
hole injection layer, and a hole transport layer.

[0015] Next, a predetermined thickness of LiF layer 184 is
formed on the organic layer 182. At this time, the LiF layer
184 is an interface layer between the organic layer 182 and
an opposite electrode 186, and has a thickness of about 3~10
A. The LiF layer 184 improves electron injection charac-
teristics to decrease a work function of the opposite elec-
trode 186, increase luminous efliciency, and lower a driving
voltage.

[0016] Next, the opposite electrode 186 is formed on the
LiF layer 184. The opposite electrode 186 is formed of a
transparent metal electrode such as an Mg—Ag or Ca layer.

[0017] Then, a passivation layer (not shown) is formed on
the opposite electrode 186. The passivation layer is formed
of an inorganic insulating layer such as a silicon nitride
layer.

[0018] However, in the conventional OLED, it is difficult
to adapt an optimal thickness of organic layer between the
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pixel electrode and the opposite electrode in order to
increase the luminous efficiency and decrease the driving
voltage.

SUMMARY OF THE INVENTION

[0019] The present invention, therefore, provides an
organic light emitting display and a method of fabricating
the same that are capable of improving luminous efficiency
by interposing an optimal thickness of NaF layer between an
emission layer and an opposite electrode.

[0020] In an exemplary embodiment of the present inven-
tion, an organic light emitting display includes: a pixel
electrode disposed on a substrate; an organic layer disposed
on the pixel electrode and including at least an emission
layer; an NaF layer disposed on the organic layer and having
a thickness of 3~5 A; and an opposite electrode disposed on
the NaF layer, wherein preferably, the NaF layer has a
thickness of 4 A.

[0021] Inanother exemplary embodiment according to the
present invention, a method of fabricating an organic light
emitting display includes: forming a pixel electrode on a
substrate; forming an organic layer including at least an
emission layer on the pixel electrode; forming an NaF layer
having a thickness of 3-5 A on the organic layer; and
forming an opposite electrode on the NaF layer, wherein
preferably, the NaF layer is formed to a thickness of 4 A.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other features of the present inven-
tion will be described in reference to certain exemplary
embodiments thereof with reference to the attached draw-
ings in which:

[0023] FIG. 1 is a cross-sectional view of a conventional
organic light emitting display;

[0024] FIG. 2 is a cross-sectional view of an organic light
emitting display in accordance with the present invention;

[0025] FIG. 3 is a graph showing brightness and efficiency
of each of R, G and B pixels, when an LiF layer and an NaF
layer are used in an organic light emitting display in accor-
dance with the present invention; and

[0026] FIG. 4 is a graph showing brightness and efficiency
versus each thickness of the NaF layer in accordance with an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0027] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings. in which preferred embodiments of the invention are
shown. This invention may, however, be embodied in dif-
ferent forms and should not be construed as limited to the
embodiments set forth herein.

[0028] FIG. 2 is a cross-sectional view of an organic light
emitting display in accordance with the present invention.

[0029] A predetermined thickness of buffer layer 210 is
formed on a transparent substrate 200, and a thin film
transistor including a polysilicon pattern 222, a gate elec-
trode 232, and source and drain electrodes 250 and 252 is
formed on the buffer layer 210. In this process, source and
drain regions 220, into which impurities are injected, are
disposed at both sides of the polysilicon pattern 222, and a
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gate insulating layer 230 is disposed on an entire surface
including the polysilicon pattern 222.

[0030] Next, a predetermined thickness of passivation
layer 260 is formed on the entire surface of the resultant
structure, and the passivation layer 260 is etched by photo-
lithography and etching processes to form a first via contact
hole (not shown) for exposing one of the source and drain
electrodes 250 and 252, for example, the drain electrode
252. The passivation layer 260 may be formed of a silicon
oxide layer, a silicon nitride layer, or a stacked layer thereof.

[0031] A first insulating layer 270 is formed on the entire
surface of the resultant structure. The first insulating layer
270 may be formed of one selected from a group consisting
of polyimide, benzocyclobutene series resin, spin on glass
(SOQ), and acrylate, and functions to planarizes an emission
region.

[0032] Then, the first insulating layer 270 is etched by the
photolithography and etching processes to form a second via
contact hole (not shown) for exposing the first via contact
hole.

[0033] Next, a reflective layer (not shown) is formed on
the entire surface of the resultant structure. In this process,
the reflective layer is formed of one metal, having high
reflectivity, selected from a group consisting of Al, Al alloy,
Mo, Ti, Au, Ag and Pd.

[0034] Next, the reflective layer is subjected to a photo-
lithography process to form a reflective layer pattern (not
shown) in an emission region.

[0035] Next, a thin layer for a pixel electrode (not shown)
is formed on the entire surface of the resultant structure. The
thin layer for a pixel electrode is formed of a transparent
metal material such as indium tin oxide (ITO).

[0036] Then, the thin layer for a pixel electrode is etched
by photolithography and etching processes to form a pixel
electrode 280. The pixel electrode 280 is connected to one
of the source and drain electrodes 250 and 252 exposed
through the second via contact hole, for example, the drain
electrode 252. In this process, the pixel electrode 280 is a
reflective electrode including a reflective layer pattern dis-
posed thereunder.

[0037] Next, a second insulating layer (not shown) is
formed on the entire surface of the resultant structure. The
second insulating layer may be formed of one selected from
a group consisting of polyimide, benzocyclobutene series
resin, phenol resin, and acrylate. Then, a second insulating
layer pattern 290 for defining an emission region of the pixel
electrode 280 is formed by a photolithography process.
Next, an organic layer 282 including at least an emission
layer is formed in an emission region of the pixel electrode
280. The organic layer 282 is formed by a small molecule
deposition method or a laser induced thermal imaging
method. The organic layer 282 may further include at least
one layer selected from a group consisting of an electron
injection layer, an electron transport layer, a hole injection
layer, a hole transport layer, and a hole blocking layer.

[0038] Then, a NaF layer 284 is formed on the entire
surface of the resultant structure. The NaF layer 284 is
formed to improve electron injection characteristics to
decrease a work function of an opposite electrode 286,
increase emission efficiency, and lower a driving voltage.
The NaF layer 284 is formed to a thickness of 3~5 A, the
most preferably, 4 A.
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[0039] Next, the opposite electrode 286 is formed on the
NaF layer 284. The opposite electrode 286 is formed of a
light transmissive metal layer such as an MgAg layer, a
CaAg layer, a Ca layer, a BaAg layer, and so on.

[0040] Next, a passivation layer (not shown) is formed on
the opposite electrode 286. The passivation layer may be
formed of an inorganic insulating layer such as a silicon
nitride layer.

[0041] Then, a transparent encapsulating substrate is
sealed on the opposite electrode to complete the OLED.

[0042] FIG. 3 is a graph showing brightness and efficiency
of each of R, G and B pixels, when a LiF layer and a NaF
layer are used in an organic light emitting display in accor-
dance with the present invention. As shown in FIG. 3, it is
appreciated that efficiency of each pixel is not degraded
although the NaF layer is interposed between the emission
layer and the opposite electrode. Especially, when the
brightness is larger than 200 cd/m? red light has more
excellent efficiency.

[0043] FIG. 4 is a graph showing brightness and efficiency
versus each thickness of the NaF layer in accordance with an
embodiment of the present invention. Comparing each emis-
sion efficiency when a 3 A of LiF layer, 3 A, 5 A and 7 A
of NaF layers are used in the OLED, it is appreciated that the
3 A and 5 A of NaF layers have an efficiency better than that
of the LiF layer. Meanwhile, when the 7 A of NaF layer is
used, device characteristics do not exist.

[0044] As can be seen from the foregoing, it is possible to
replace the conventional LiF layer without variation of
optical characteristics of the OLED by forming the NaF
layer having a thickness of about 3~5 A between the
emission layer and the opposite electrode.

[0045] Therefore, it is advantageous to reduce a thickness
of the organic layer between the emission layer and the
opposite electrode, while maintaining device characteristics.

[0046] Although the present invention has been described
with reference to certain exemplary embodiments thereof,
changes may be made to the described embodiments without
departing from the scope of the present invention.

What is claimed is:
1. An organic light emitting display comprising;

a pixel electrode disposed on a substrate;

an organic layer disposed on the pixel electrode and
including at least an emission layer;
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an NaF layer disposed on the organic layer and having a
thickness of 3~5 A; and

an opposite electrode disposed on the NaF layer.

2. The organic light emitting display according to claim 1,
further comprising at least one thin film transistor between
the substrate and the pixel electrode.

3. The organic light emitting display according to claim 1,
wherein the pixel electrode is a reflective electrode.

4. The organic light emitting display according to claim 1,
wherein the organic layer comprises at least one thin layer
selected from a group consisting of a hole injection layer, a
hole transport layer, a hole blocking layer, an electron
transport layer, and an electron injection layer.

5. The organic light emitting display according to claim 1,
wherein the NaF layer has a thickness of 4 A.

6. The organic light emitting display according to claim 1,
wherein the opposite electrode is a transmissive metal
electrode.

7. The organic light emitting display according to claim 1,
further comprising a passivation layer formed on the oppo-
site electrode.

8. A method of fabricating an organic light emitting
display, comprising:

forming a pixel electrode on a substrate;

forming an organic layer including at least an emission
layer on the pixel electrode;

forming an NaF layer having a thickness of 3~5 A on the
organic layer; and

forming an opposite electrode on the NaF layer.

9. The method according to claim 8, further comprising
forming at least one thin film transistor between the sub-
strate and the pixel electrode.

10. The method according to claim 8, wherein the pixel
electrode is a reflective electrode.

11. The method according to claim 8, wherein the organic
layer comprises at least one thin layer selected from a group
consisting of a hole injection layer, a hole transport layer, a
hole blocking layer, an electron transport layer, and an
electron injection layer.

12. The method according to claim 8, wherein the NaF
layer is formed to a thickness of 4 A.

13. The method according to claim 8, wherein the oppo-
site electrode is a transmissive metal electrode.

14. The method according to claim 8, further comprising
forming a passivation layer on the opposite electrode.
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