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7) ABSTRACT

Disclosed is an organic light emitting display device includ-
ing: an organic light emitting diode disposed in a first area
of a substrate; and a reflective layer disposed in a second
area adjacent to the first area. The reflective layer electrically
contacts a cathode of the organic light emitting diode.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] This application claims the benefit of Korea Patent
Application No. 10-2017-0174848 filed on Dec. 19, 2017,
the entire contents of which is incorporated herein by
reference for all purposes as if fully set forth herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an organic light
emitting display device.

Discussion of the Related Art

[0003] An organic light emitting device among flat panel
display devices is a self-luminescent display device that
emits light by electrically exciting an organic compound.
Because an LCD using an organic light emitting device does
not require a backlight, a decrease in weight and thickness
of the LCD is possible and manufacturing processes can be
simplified. Further, the organic light emitting device can be
manufactured in a low temperature, has a high response
speed of 1 ms or less, and has characteristics such as low
power consumption, a wide viewing angle, and a high
contrast.

[0004] The display device is used in an increasingly wider
range of fields, and accordingly more diverse technologies
are required for the display device.

SUMMARY

[0005] Accordingly, embodiments of the present disclo-
sure are directed to an organic light emitting display device
that substantially obviates one or more of the problems due
to limitations and disadvantages of the related art.

[0006] Additional features and aspects will be set forth in
the description that follows, and in part will be apparent
from the description, or may be learned by practice of the
inventive concepts provided herein. Other features and
aspects of the inventive concepts may be realized and
attained by the structure particularly pointed out in the
written description, or derivable therefrom, and the claims
hereof as well as the appended drawings.

[0007] To achieve these and other aspects of the inventive
concepts, as embodied and broadly described, an organic
light emitting display device comprises an organic light
emitting diode disposed in a first area of a substrate; and a
reflective layer disposed in a second area adjacent to the first
area. The reflective layer electrically contacts a cathode of
the organic light emitting diode.

[0008] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the inventive concepts as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application,
illustrate embodiments of the disclosure and together with
the description serve to explain various principles. In the
drawings:
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[0010] FIG. 1 is a block diagram schematically illustrating
an organic light emitting display device;

[0011] FIG. 2 is a diagram schematically illustrating con-
figuration of a pixel shown in FIG. 1;

[0012] FIG. 3 is a diagram illustrating an example of a
pixel disposed in a light emitting area;

[0013] FIG. 4 is a diagram illustrating an organic light
emitting display device according to a first embodiment;
[0014] FIGS. 5to 7 are diagrams illustrating a method of
forming the organic light emitting display device according
to the first embodiment;

[0015] FIG. 8 is a diagram illustrating an organic light
emitting display device according to a second embodiment;
and

[0016] FIGS. 9 to 12 are diagrams illustrating a method of
forming the organic light emitting display device according
to the second embodiment.

DETAILED DESCRIPTION

[0017] Hereinafter, exemplary embodiments of this inven-
tion will be described in detail with reference to the accom-
panying drawings, wherein same reference numerals may be
used to denote the same or substantially the same elements
throughout the specification and the drawings. In the fol-
lowing description, well-known functions or constructions
related to this disclosure are not omitted if they would
obscure gist of this disclosure in unnecessary. In describing
various exemplary embodiments, descriptions of the same or
like components will be given in the beginning but omitted
in other exemplary embodiments.

[0018] It will be understood that although the terms first,
second, etc. may be used herein to describe various ele-
ments, these elements should not be limited by these terms.
These terms are generally only used to distinguish one
element from another.

[0019] FIG. 11is a block diagram schematically illustrating
an organic light emitting display device. FIG. 2 is a diagram
schematically illustrating configuration of a pixel shown in
FIG. 1.

[0020] Referring to FIG. 1, an organic light emitting
display device 10 according to the present disclosure
includes a driving circuit and a display panel DIS. The
driving circuit includes a data driver 12, a gate driver 14, and
a timing controller 16.

[0021] The data driver 12 generates an analog data voltage
based on digital video data RGB received from the timing
controller 16. A data voltage output from the data driver 12
is supplied to data lines D1 to Dm.

[0022] The gate driver 14 supplies a gate signal in sync
with the data voltage to gate lines G1 to Gn, sequentially,
and selects pixels of the display panel DIS into which the
data voltage is written.

[0023] The timing controller 16 receives a timing signal,
such as a vertical synchronization signal Vsync, a horizontal
synchronization signal Hsync, a data enable signal DE, and
a main clock MCLK, from a host system 19 to synchronize
an operation timing of the data driver 12 and an operation
timing of the gate driver 14 with each other. A data timing
control signal for controlling the data driver 12 includes a
source sampling clock (SSC), a source output enable signal
SOE, etc. A gate timing control signal for controlling the
gate driver 14 includes a gate start pulse GSP, a gate shirt
clock GSC, a gate output enable signal GOE, etc.



US 2019/0189710 A1

[0024] The host system 19 may be implemented as any
one of a television system, a set top box, a navigation
system, a DVD player, a Blu-ray player, a personal computer
(PC), a home theater system, and a phone system. The host
system 19 includes a System on Chip (SoC) embedded with
a scaler and converts digital video data RGB of a received
image to a format suitable to display the received image on
the display panel DIS. The host system 19 transmits timing
signals Vsync, Hsync, DE, and MCLK in addition to the
digital video data to the timing controller 16.

[0025] In addition, the timing controller 16 includes a
mode controller 100 for controlling mode setting of the
display device.

[0026] A power unit 200 generates a voltage to be applied
to the display panel DIS. The power unit 200 generates a
high-potential driving voltage EVDD and a low-potential
voltage EVSS to drive pixels. In addition, the power unit 200
generates a second voltage VLC2 to be applied to a second
electrode E2 of a reflection area RA.

[0027] The display panel DIS includes a pixel array. The
pixel array includes pixels which are defined by the data
lines D1 to Dm (m is a positive integer) and the gate lines
G1 to Gn (n is a positive integer). Each of the pixels includes
an organic light emitting diode which is a self-emitting
element.

[0028] FIG. 2 is a schematic diagram illustrating a flat
array of a display panel.

[0029] Referring to FIGS. 1 and 2, the display panel DIS
includes the reflection area RA for reflecting light, and a
light emitting area EA for displaying an image.

[0030] The reflection area RA may reflect external light so
as to allow the display panel DIS to perform a mirror
function. The light emitting area EA may be separated by a
bank layer BN, and each separated light emitting area EA
includes one or more pixels P. For example, three-color
pixels R, G, B, or pixels P of R, G, B W may be arranged
in the light emitting area EA.

[0031] FIG. 3 is a diagram illustrating an example of a
pixel disposed in a light emitting area.

[0032] Referring to FIG. 3, a pixel P is connected to a data
line D and a gate line G. The pixel P includes an organic light
emitting diode OLED, a driving transistor DT for controlling
an amount of current flowing through the organic light
emitting diode OLED, and a programming unit SC for
controlling operation of the driving transistor DT. The
programming unit SC is composed of one or more transis-
tors and one or more capacitors, and controls voltages of
major nodes such as a gate electrode and a source electrode
of the driving transistor DT. For example, in response to a
gate pulse applied from the gate line G, the programming
unit SC writes a data voltage, received from the data line D,
into the programming unit SC. The driving transistor DT
supplies a driving current, which is proportional to a size of
the data voltage written into the programming unit SC, to the
organic light emitting diode OLED. The organic light emit-
ting diode OLED emits light in proportion to a size of the
driving current supplied from the driving transistor DT. The
organic light emitting diode OLED includes an anode ANO,
a cathode CAT, and an organic compound layer interposed
between the anode ANO and the cathode CAT. The anode
ANO is connected to the driving transistor DT.

[0033] FIG. 4 is a diagram illustrating an organic light
emitting display device according to a first embodiment.
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[0034] Referring to FIG. 4, the organic light emitting
display device according to a first embodiment includes a
transistor T, a first substrate SUB1 on which an organic light
emitting diode OLED 1is formed, and a second substrate
SUB2 on which a color filter CF is formed. The transistor T
and the organic light emitting diode OLED are disposed in
a light emitting area EA, and display an image.

[0035] The first substrate SUB1 may be formed of a glass
or plastic material. To have a flexible characteristic, the first
substrate SUB1 may be formed of PI(Polyimide), PET
(polyethylene terephthalate), PEN(polyethylene naphtha-
late), PC(polycarbonate), etc.

[0036] A light shielding layer LS and a low-potential
voltage line VSSL are disposed on the first substrate SUBI.
The light shielding layer LS is disposed to overlap a semi-
conductor layer of the transistor T, especially a channel, on
a plane so as to protect an oxide semiconductor element
from external light.

[0037] Abuffer layer BUF is disposed on the first substrate
SUBL1 to cover the light shielding layer LS and the low-
potential voltage line VSSL. The buffer layer BUF prevents
ions or impurities from spreading on the first substrate
SUBI, and prevents external moisture from permeating into
the first substrate SUB1.

[0038] A semiconductor layer ACT is disposed on the
buffer layer BUF. By patterning an insulating layer on the
buffer layer BUF to cover the semiconductor layer ACT, a
gate insulating layer GI is disposed at a position where a gate
electrode GE is to be formed.

[0039] The gate insulating layer GI insulates the gate
electrode GE and may be composed of a silicon oxygen
layer (SiOx).

[0040] The gate clectrode GE is disposed on the gate
insulating layer GI.

[0041] The gate electrode GE is disposed to face the
semiconductor layer ACT with the gate insulating layer GI
therebetween. The gate electrode GE may be composed of a
single layer or multiple layers formed of one of copper (Cu),
molybdenum (Mo), aluminum (Al), chrome (Cr), gold (Au),
titanium (Ti), nickel (Ni), neodymium (Nd), tantalum (Ta),
tungsten (W), or alloys thereof.

[0042] An interlayer insulating layer IN is disposed on the
buffer layer BUF to cover the gate electrode GE. The
interlayer insulating layer IN insulates the gate electrode GE
and a source/drain electrode SE or DE from each other, and
may be formed of a silicon oxide layer (SiOx), a silicon
nitride layer (SiNx), or multiple layers thereof.

[0043] The source/drain electrode SE or DE is disposed on
the interlayer insulating layer IN.

[0044] The source electrode SE and the drain electrode DE
are spaced a predetermined distance apart from each other.
The source electrode SE comes into contact with one side of
the semiconductor layer ACT through a source contact hole
which penetrates the interlayer insulating layer IN. The drain
electrode DE comes into contact the other side of the
semiconductor layer ACT through a drain contact hole
which penetrates the interlayer insulating layer IN. The
source electrode SE and the drain electrode DE may be
composed of a single layer or multiple layers. The source
electrode SE and the drain electrode DE, if composed of a
single layer, may be composed of molybdenum (Mo), alu-
minum (Al), chrome (Cr), gold (Au), titanium (T1), nickel
(Ni), neodymium (Nd), copper (Cu), or alloys thereof. The
source electrode SE and the drain electrode DE, if composed
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of multiple layers, may be composed of two layers of
molybdenum/aluminum-neodymium, molybdenum/alumi-
num, or titanium/aluminum, or three layers of molybdenum/
aluminum-neodymium/molybdenum, molybdenuny/alumi-
num/molybdenum, titanium/aluminum/titanium, or
molybdenum titanium/copper/molybdenum titanium.
[0045] The semiconductor layer ACT, the gate electrode
GE, and the source/drain electrode SE or DE forms the
transistor T.

[0046] A first passivation layer PASI is positioned on the
transistor T. The first passivation layer PAS1 protects the
transistor T, and may be formed of silicon oxide (SiOx),
silicon nitride (SiNx), or multiple layers thereof.

[0047] A planarization layer OC is positioned on the first
passivation layer PAS1. The planarization layer OC makes
irregularities thereunder flat, and may be formed of an
organic material such as photo acryl, polyimide, benzocy-
clobutene resin, acrylate resin, etc. Thus, if necessary, any
one of the first passivation layer PASI and the planarization
layer OC may be omitted.

[0048] An anode ANO is disposed on the planarization
layer OC.
[0049] The anode ANO is connected with the drain elec-

trode DE of the transistor T through a contact hole which
penetrates the first passivation layer PAS1 and the planariza-
tion layer OC. The anode ANO may be in a three-layer
structure in which a reflective layer is interposed between
transparent electrodes. The transparent electrodes may be
composed of a transparent metal material of Indium Tin
Oxide(ITO) or the like, and the reflective layer may be
composed of aluminum (Al), copper (Cu), silver (Ag),
nickel (Ni), molybdenum (Mo), molybdenum titanium
(MoTi), etc.

[0050] A bank layer BN for separating the light emitting
area EA of the pixel P is positioned on the first substrate
SUB1 on which the anode ANO is formed. The bank layer
BN may be formed of an organic material such as polyimide,
benzocyclobutene resin, acrylate resin, etc.

[0051] The bank layer BN may be disposed to cover a side
end of the anode ANO while exposing the anode ANO. It is
desirable that the exposed area of the anode ANO is
designed at maximum to achieve a sufficient aperture ratio.
[0052] The planarization layer OC and the bank layer BN
may not be disposed on the reflection area RA in order to
prevent a Yellowish phenomenon in the reflection area RA.
The yellowish phenomenon refers to a phenomenon in
which faded yellow is displayed due to material properties
of the planarization layer OC and the bank layer BN.
[0053] The organic light emitting layer OL may be formed
widely on a front surface of the first substrate SUB1.
[0054] The cathode CAT is positioned on the organic light
emitting layer OL. The cathode CAT may be formed of a
transparent conductive material such as Indium Tin Oxide
(ITO) and Indium Zinc Oxide (IZO), and may be composed
of magnesium (Mg), calcium (Ca), aluminum (Al), silver
(Ag), or alloys thereof which have a thickness thin enough
to allow light to pass therethrough. The cathode CAT is
deposited on the organic light emitting layer OL of the light
emitting area EA, and may be arranged in even up to the
reflection area RA, as shown in the drawing. That is, after
the cathode CAT is formed, patterning is not performed, as
shown in the drawing, for a simple process.

[0055] In the reflection area RA, a reflective layer RL is
disposed on the cathode CAT. The reflective layer RL may
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be disposed in an area of the reflection area RA. The
reflective layer RL may be curved to face a side wall of the
bank layer BN so that a reflectance increases further.
[0056] Unlike the example shown in the drawing, the
reflective layer RL may extend up to a partial area of the
light emitting area EA so that a reflectance increases
although a luminance decreases. The reflective layer RL may
be formed using aluminum (Al), copper (Cu), silver (Ag),
nickel (Ni), molybdenum (Mo), molybdenum titanium
(MoTi), etc. The reflective layer RL electrically contacts the
cathode CAT.

[0057] An organic passivation layer PAS2 (hereinafter,
referred to as a second passivation layer) is disposed on the
reflective layer RL. The second passivation layer PAS2 may
be formed in a shape such that the second passivation layer
PAS2 buries the reflection area RA which is concave com-
pared to the light emitting area EA. The second passivation
layer PAS2 may be of an organic polymer. The second
passivation layer PAS2 delays permeated moisture from
spreading.

[0058] An inorganic passivation layer PAS3 (hereinafter,
referred to as a third passivation layer) is disposed on the
second passivation layer PAS2. The third passivation layer
PAS3 may be formed over the front surface of the first
substrate SUB1. Using an inorganic layer such as a silicon
nitride layer (SiNx), the third passivation layer PAS3 may
prevent external moisture from permeating.

[0059] In the organic light emitting display device accord-
ing to the first embodiment, the reflective layer RL electri-
cally contacts the cathode CAT. The reflective layer RL may
be applied with a low-potential voltage EVSS, and accord-
ingly, the reflective layer RL may function as an auxiliary
line of the cathode CAT. The low-potential voltage EVSS
applied to the cathode CAT affects luminance of light
emitted by the organic light emitting diode OLED. Even
though the same low-potential voltage EVSs is applied to
cathodes CAT of all pixels P, different voltage levels may be
applied to the cathodes according to positions of the pixels
P.

[0060] There is a well-known technique of forming an
auxiliary line in the first substrate SUB1, forming a partition
in the planarization layer OC, and bringing the auxiliary line
and the cathode into contact with each other through a
contact hole in order to improve a voltage deviation of the
cathode CAT. To use this technique, a process of forming a
partition needs to be added.

[0061] On the contrary, the present disclosure may keep
the reflective layer RL, which functions as the reflection area
RA, into contact with an electrode of the cathode CAT, and
accordingly, it may improve a voltage deviation of the
cathode CAT of the organic light emitting diode OLED
without additionally forming a partition. In addition, the
present disclosure does not form a partition, so an creased
area of the light emitting area EA due to the presence of the
partition may be addressed and thus luminance may
increase.

[0062] On the second substrate SUB2, the color filter CF
is disposed in the area of the light emitting area EA. The first
substrate SUB1 and the second substrate SUB2 may be
attached while a spacer (not shown) is interposed between
the first substrate SUB1 and the second substrate SUB2 to
secure a space. A filler may be formed in an area of the light
emitting area EA between the first substrate SUB1 and the
second substrate SUB2.
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[0063] FIGS. 5 to 7 are diagrams illustrating a process of
forming the organic light emitting device, shown in FIG. 4,
according to the first embodiment.

[0064] Referring to FIG. 5, the organic light emitting layer
OL and the cathode CAT are sequentially formed on the first
passivation layer PAS1 on which the bank layer BN is
formed in the first substrate SUB1. Next, the reflective layer
RL is formed over the front surface of the first substrate
SUBI. In addition, the second passivation layer PAS2 is
formed over the front surface of the first substrate SUB1 to
cover the reflective layer RL. The second passivation layer
PAS2 may be formed by coating polymers or using a inkjet
printing method.

[0065] Referring to FIG. 6, part of the second passivation
layer PAS2 and part of the reflective layer RL are etched to
an extent where the reflective layer RL positioned in the area
of the light emitting area EA is removable. As a process of
removing the second passivation layer PAS2 and the reflec-
tive layer RL, a dry etching process may be used.

[0066] Referring to FIG. 7, the third passivation layer
PAS3 is formed over the front surface of the first substrate
SUBL.

[0067] FIG. 8 is a diagram illustrating an organic light
emitting display device according to a second embodiment.
Detailed description of components similar to or substan-
tially the same as the components of the above exemplary
embodiments will be omitted.

[0068] Referring to FIG. 8, a planarization layer OC is
formed on a first passivation layer PAS] in a first substrate
SUBI, and an anode ANO is disposed on the planarization
layer OC. A bank layer BN for separating a light emitting
area EA of a pixel P is positioned on the first substrate SUB1
in which the ANO is formed. An organic light emitting layer
OL is positioned on the front surface of the first substrate
SUBL to cover the bank layer BN, and a cathode CAT is
positioned on the organic light emitting layer OL.

[0069] In the light emitting area EA, a third passivation
layer PAS3 is disposed on the cathode CAT. In addition, a
second passivation layer PAS2 is disposed on the third
passivation layer PAS3.

[0070] In the reflection area RA, the reflective layer RL is
disposed on the cathode CAT. The reflective layer RL
electrically contacts the cathode CAT. The second passiva-
tion layer PAS2 is disposed on the reflective layer RL. The
second passivation layer PAS2 may be formed in a shape
such that the second passivation layer PAS2 buries the
reflection area RA which is concave compared to the light
emitting area EA.

[0071] The organic light emitting display device accord-
ing to the second embodiment may perform a reflecting
function using the reflective layer RL, while performing an
auxiliary electrode function of the cathode CAT using the
reflective layer RL. Thus, it is possible to simplify a process,
improve a luminance deviation of the light emitting area EA,
and perform a reflecting function at the same time.

[0072] FIGS. 9 to 12 are diagrams illustrating a method of
forming the organic light emitting display device according
to the second embodiment.

[0073] Referring to F1G. 9, the organic light emitting layer
OL and the cathode CAT are sequentially formed on the first
passivation layer PAS1 on which the bank layer BN is
formed in the first substrate SUB1. Next, the third passiva-
tion layer PAS3 is formed over the front surface of the first
substrate SUB1. In addition, only within the area of the light
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emitting area EA, the second passivation layer PAS2 is
formed on the third passivation layer PAS3. The second
passivation layer PAS2 shown in FIG. 9 may be formed in
amanner in which a second passivation layer is formed over
the front surface of the first substrate SUB1 and then the
second passivation layer positioned in the area of the reflec-
tion area RA is removed. The second passivation layer PAS2
may be formed by coating polymers or using an inkjet
printing method.
[0074] Referring to FIG. 10, the second passivation layer
PAS2 positioned in the area of the light emitting area EA is
removed. As a process of removing the second passivation
layer PAS2, a dry etching process may be used.
[0075] Referring to FIG. 11, the reflective layer RL is
formed over the front surface of the first substrate SUBI. In
addition, the second passivation layer PAS2 is formed in the
area of the reflection area RA. To this end, the second
passivation layer PAS2 may be formed over the front surface
of the first substrate SUBI, and the second passivation layer
PAS2 may be removed to expose the reflection area RA.
[0076] Referring to FIG. 12, the reflective layer RL may
be etched by a dry etching process or the like so as to expose
the light emitting area EA.
[0077] The present disclosure may separate a display
panel area into a light emitting area and a mirror area, and
display an image while performing a mirror function.
[0078] The present disclosure may improve an image
quality by improving a deviation of a positive voltage
applied to an organic light emitting diode of a light emitting
area. In particular, the present disclosure does not require an
additional configuration in the light emitting area in order to
form an auxiliary line for improving a deviation of a positive
voltage, and thus, it is possible to simplify a process and
increase an aperture ratio of the light emitting area.
[0079] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
display device of the present disclosure without departing
from the technical idea or scope of the disclosure. Thus, it
is intended that the present disclosure cover the modifica-
tions and variations of this disclosure provided they come
within the scope of the appended claims and their equiva-
lents.

What is claimed is:

1. An organic light emitting display device, comprising:

an organic light emitting diode disposed in a first area of

a substrate; and
a reflective layer disposed in a second area adjacent to the
first area on the substrate,

wherein the reflective layer electrically contacts a cathode

of the organic light emitting diode.

2. The organic light emitting display device of claim 1,
wherein the organic light emitting diode comprises:

an anode disposed in the first area;

an organic light emitting layer disposed on the anode; and

the cathode disposed on the organic light emitting layer

and positioned in the first area and the second area,
wherein the reflective layer is disposed on the cathode.

3. The organic light emitting display device of claim 2,
wherein the cathode is integrally formed to cover the first
area and the second area.

4. The organic light emitting display device of claim 2,
further comprising a bank layer which defines the first area
and the second area on the substrate,
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wherein the reflective layer has a curved shape to face a

side surface of the bank layer.

5. The organic light emitting display device of claim 1,
wherein the bank layer contacts part of the anode of the
organic light emitting diode.

6. The organic light emitting display device of claim 1,
wherein at least one of an organic passivation layer or an
inorganic passivation layer is disposed to cover the organic
light emitting diode.

7. The organic light emitting display device of claim 1,
wherein at least one of an organic passivation layer or an
inorganic passivation layer is disposed on the reflective
layer.

8. The organic light emitting display device of claim 7,
wherein further comprises a third passivation layer on the
organic light emitting diode and the second passivation
layer.

9. The organic light emitting display device of claim 6,
wherein further comprises a third passivation layer on the
organic light emitting diode and a second passivation layer
is disposed on the organic light emitting diode and the
reflective layer.

10. The organic light emitting display device of claim 3,
wherein the bank layer covers the edges of the anode and
exposes center portion of the anode.
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