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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Republic
of Korea Patent Application No. 10-2017-0162314 filed on
Nov. 29, 2017, which is incorporated by reference in its
entirety.

BACKGROUND

Field of Technology

[0002] The present disclosure relates to a display device,
and more particularly, to a display device capable of pre-
venting a decline in reliability caused by moisture.

Related Art

[0003] With the development of the information society,
various demands for display devices for displaying images
are on the rise. In the field of display devices, flat panel
display devices (FPDs), which are thin and light and can
cover a large area, have been rapidly replacing cathode ray
tubes (CRTs), which are bulky. The flat panel display
devices include liquid crystal displays (LCDs), plasma dis-
play panels (PDPs), organic light-emitting displays
(OLED:s), electrophoretic displays (EDs), etc.

[0004] Among these types of displays, the organic light-
emitting displays are self-luminous devices, and have fast
response time, high light emission efficiency, great bright-
ness, and wide viewing angles. Notably, the organic light-
emitting displays can be fabricated on a flexible plastic
substrate, and have advantages over plasma display panels
or inorganic light emitting displays in that they can operate
at alow voltage, have lower power consumption, and deliver
vivid color reproduction, as compared to plasma display
panels or inorganic electroluminescence (EL) displays.
[0005] An organic light-emitting display comprises an
emission layer situated between a first electrode as an anode
and a second electrode as a cathode. A hole from the first
electrode and an electron from the second electrode recom-
bine within the emission layer, forming an exciton, i.e., a
hole-electron pair. Then, energy is created as the exciton
returns to the ground state, thereby causing the organic
light-emitting display to emit light. The emission layer is
made of an organic material that is susceptible to moisture,
and easily degrades when exposed to moisture. In order to
protect the emission layer from moisture, the organic light-
emitting display comprises a getter for absorbing moisture in
it. However, if the getter is opaque, it cannot be formed on
a path through which light is sent out, and therefore used
only on the bezel around the outer edge of the organic
light-emitting display. Accordingly, the moisture produced
in the organic light-emitting display cannot be removed, thus
causing the emission layer to easily degrade.

SUMMARY

[0006] The present disclosure describes a display device
that can prevent degradation of an emission layer and
improve reliability by removing moisture produced in an
organic light-emitting display.

[0007] According to an exemplary embodiment of the
present disclosure, a display device comprises: a thin-film
transistor (TFT) array substrate where organic light-emitting
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diodes are formed; a color filter array substrate that faces the
TFT array substrate and comprises a black matrix; and a
getter layer that is situated between the TFT array substrate
and the color filter array substrate and comprises a getter
pattern overlapping the black matrix.

[0008] In some embodiments, the getter layer comprises a
base film, and the getter pattern disposes on the base film.
[0009] Insome embodiments, the getter layer comprises a
resin layer that disposes on the base film and has holes or
grooves.

[0010] In some embodiments, the getter layer comprises a
resin layer that disposes on the color filter array substrate
and has holes or grooves.

[0011] In some embodiments, the getter pattern fills the
holes or grooves.

[0012] In some embodiments, the display device further
comprises an adhesive layer disposed between the getter
layer and the color filter array substrate.

[0013] In some embodiments, the getter pattern is in the
shape of meshes.

[0014] In some embodiments, the getter pattern is in the
shape of stripes.

[0015] In some embodiments, the getter pattern has the
same shape as the black matrix.

[0016] In some embodiments, the thickness of the getter
layer is 1 to 100 pm.

[0017] In some embodiments, the display device further
comprises a sealant for holding the color filter array sub-
strate and the TFT array substrate together, wherein the
sealant comprises a getter.

[0018] According to another exemplary embodiment of
the present disclosure, a display device comprises: a TFT
array substrate where organic light-emitting diodes are
formed, a color filter array substrate that faces the TFT array
substrate and comprises a black matrix; and a getter pattern
that is disposed between the TFT array substrate and the
color filter array substrate and overlaps the black matrix.
[0019] In some embodiments, the thickness of the getter
layer is 1 to 100 pm.

BRIEF DESCRIPTION OF DRAWINGS

[0020] The accompany drawings, which are included to
provide a further understanding of the disclosure and are
incorporated on and constitute a part of this specification,
illustrate embodiments of the disclosure and together with
the description serve to explain the principles of the disclo-
sure. In the drawings:

[0021] FIG. 1 is a schematic block diagram of an organic
light-emitting display, according to an embodiment.

[0022] FIG. 2 is a schematic circuit diagram of a subpixel,
according to an embodiment.

[0023] FIG. 3 is an illustration of a detailed circuit dia-
gram of a subpixel, according to an embodiment.

[0024] FIG. 4 is a top plan view of an organic light-
emitting display, according to an embodiment.

[0025] FIG. 5 is a cross-sectional view of an organic
light-emitting display according to a first exemplary
embodiment.

[0026] FIGS. 6 and 7 are cross-sectional views of a
subpixel in the organic light-emitting display according to
the first exemplary embodiment.

[0027] FIGS. 8 and 9 are top plan views of a part of the
organic light-emitting display according to the first exem-
plary embodiment.
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[0028] FIGS. 10 and 11 are cross-sectional views of an
organic light-emitting display according to a second exem-
plary embodiment.
[0029] FIGS. 12 and 13 are cross-sectional views of an
organic light-emitting display according to a third exem-
plary embodiment.

DETAILED DESCRIPTION

[0030] Hereinafter, exemplary embodiments of'the present
disclosure will be described in detail with reference to the
attached drawings. Throughout the specification, like refer-
ence numerals denote substantially like components. In
describing the present disclosure, a detailed description of
known functions or configurations related to the present
disclosure will be omitted when it is deemed that they may
unnecessarily obscure the subject matter of the present
disclosure. The terms and names of elements used herein are
chosen for ease of description and may be different from the
names of parts used in actual products. When the position
relation between two parts is described using the terms “on,”
“over,” “under,” “next to” and the like, one or more parts
may be positioned between the two parts as long as the term
“immediately” or “directly” is not used.

[0031] A display device according to the present disclo-
sure is a display device in which display elements are
formed on a glass substrate or flexible substrate. Although
examples of the display device comprise an organic light-
emitting display, a liquid-crystal display, and an electropho-
retic display, etc., the present disclosure will be described
with respect to an organic light-emitting display. The organic
light-emitting display comprises an organic layer composed
of organic materials situated between a first electrode as an
anode and a second electrode as a cathode. A hole from the
first electrode and an electron from the second electrode
recombine within the organic layer, forming an exciton, i.e.,
a hole-electron pair. Then, energy is created as the exciton
returns to the ground state, thereby causing the self-lumi-
nous display to emit light.

[0032] FIG. 1 is a schematic block diagram of an organic
light-emitting display, according to an embodiment. FIG. 2
is a schematic circuit diagram of a subpixel, according to an
embodiment. FIG. 3 is an illustration of a detailed circuit
diagram of a subpixel, according to an embodiment. FIG. 4
is a top plan view of an organic light-emitting display,
according to an embodiment. FIG. 5 is a cross-sectional
view of an organic light-emitting display according to a first
exemplary embodiment. FIGS. 6 and 7 are cross-sectional
views of a subpixel in the organic light-emitting display
according to the first exemplary embodiment.

[0033] Referring to FIG. 1, an organic light-emitting dis-
play comprises an image processor 110, a timing controller
120, a data driver 130, a scan driver 140, and a display panel
150.

[0034] The image processor 110 outputs a data enable
signal DE, etc., along with an externally supplied data signal
DATA. The image processor 110 may output one or more
among a vertical synchronization signal, horizontal synchro-
nization signal, and clock signal, in addition to the data
enable signal DE, but these signals are not shown in the
drawings for convenience of explanation.

[0035] The timing controller 120 receives the data signal
DATA from the image processor 110, along with the data
enable signal DE or driving signals including the vertical
synchronization signal, horizontal synchronization signal,
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and clock signal. Based on the driving signals, the timing
controller 120 outputs a gate timing control signal GDC for
controlling the operation timing of the scan driver 140 and
a timing control signal DDC for controlling the operation
timing of the data driver 130.

[0036] In response to the data timing control signal DDC
supplied from the timing controller 120, the data driver 130
samples and latches the data signal DATA supplied form the
timing controller 120, converts it to a gamma reference
voltage, and outputs the gamma reference voltage. The data
driver 130 outputs the data signal DATA through data lines
DL1 to DLn. The data driver 130 may be formed in the form
of an IC (integrated circuit).

[0037] In response to the gate timing control signal GDC
supplied from the timing controller 120, the scan driver 140
outputs a scan signal. The scan driver 140 outputs the scan
signal through gate lines GL1 to GLm. The scan driver 140
is formed in the form of an IC (integrated circuit), or is
formed on the display panel 150 by a gate-in-panel (GIP)
technology.

[0038] The display panel 150 displays an image, corre-
sponding to the data signal DATA and scan signal respec-
tively supplied from the data driver 130 and scan driver 140.
The display panel 150 includes subpixels SP that display an
image.

[0039] The subpixels SP comprise red subpixels, green
subpixels, and blue subpixels or comprise white subpixels,
red subpixels, green subpixels, and blue subpixels. The
subpixels SP may have one or more emission areas depend-
ing on their emission characteristics.

[0040] As shown in FIG. 2, each subpixel SP comprises a
switching transistor SW, a driving transistor DR, a capacitor
Cst, a compensation circuit CC, and an organic light emit-
ting diode OLED.

[0041] In response to a scan signal supplied through the
first gate line GL1, the switching transistor SW is switched
on 5o that a data signal supplied through the first data line
DL1 is stored as a data voltage in a capacitor Cst. The
driving transistor DR operates so that a driving current flows
between a power supply line EVDD (high-level voltage) and
a cathode power supply line EVSS (low-level voltage) in
response to the data voltage stored in the capacitor Cst. The
organic light-emitting diode OLED operates to emit light by
the driving current formed by the driving transistor DR.
[0042] The compensation circuit CC is a circuit that is
added into the subpixel to compensate for the threshold
voltage, etc. of the driving transistor DR. The compensation
circuit CC comprises one or more transistors. The compen-
sation circuit CC has a wide variety of configurations
depending on the compensation method, so a detailed illus-
tration and description of this will be omitted.

[0043] As shown in FIG. 3, the compensation circuit CC
comprises a sensing transistor ST and a sensing line VREF
(or a reference line). The sensing transistor ST is connected
between a source electrode of the driving transistor DR and
the anode (hereinafter, sensing node) of the organic light-
emitting diode OLED. The sensing transistor ST operates to
supply a reset voltage (or sensing voltage) delivered through
the sensing line VREF to the sensing node of the driving
transistor DR or to sense a voltage or current at the source
node of the driving transistor DR or at the sensing line
VREF.

[0044] A first electrode of the switching transistor SW is
connected to the first data line DL1, and a second electrode
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of the switching transistor SW is connected to a gate
electrode of the driving transistor DR. A first electrode of the
driving transistor DR is connected to the power supply line
EVDD, and a second electrode of the driving transistor DR
is connected to the anode of the organic light-emitting diode
OLED. A first electrode of the capacitor Cst is connected to
the gate electrode of the driving transistor DR, and a second
electrode of the capacitor Cst is connected to the anode of
the organic light-emitting diode OLED. The anode of the
organic light-emitting diode OLED is connected to the
second electrode of the driving transistor DR, and the
cathode of the organic light-emitting diode OLED is con-
nected to the second power supply line EVSS. A first
electrode of the sensing transistor ST is connected to the
sensing line VREF, and a second first electrode of the
sensing transistor ST is connected to the anode of the
organic light-emitting diode OLED and the second electrode
of the driving transistor DR.

[0045] The operating time of the sensing transistor ST
may be similar/identical to the operating time of the switch-
ing transistor SW according to an external compensation
algorithm (or the configuration of the compensation circuit).
For example, the gate electrode of the switching transistor
SW may be connected to the first gate line GL1, and the gate
electrode of the sensing transistor ST may be connected to
the second gate line GL2. In this case, a scan signal Scan is
transmitted to the first gate line GL1, and a sensing signal
Sense is transmitted to the second gate line GL2. In another
example, the first gate line GL1 connected to the gate
electrode of the switching transistor SW and the second gate
line GL2 connected to the gate electrode of the sensing
transistor ST may be connected to be shared.

[0046] The sensing line VREF may be connected to the
data driver. In this case, the data driver may sense the
sensing node of the subpixel in real time, for an image
non-display period or for a period of N frames (N being an
integer equal to or greater than 1) and generate a sensing
result. The switching transistor SW and the sensing transis-
tor ST may be turned on at the same time. In this case, a
sensing operation through the sensing line VREF and a data
output operation for outputting a data signal are distin-
guished from each other on the basis of a time division
method of the data driver.

[0047] A digital data signal, an analog data signal, or a
gamma voltage may be compensated according to a sensing
result. Also, a compensation circuit that generates a com-
pensation signal (or compensation voltage) based on the
sensing result may be implemented within the data driver,
within the timing controller, or as a separate circuit.
[0048] A light shielding layer LS may be formed only
under the channel region of the driving transistor DR, or
may be formed under the channel regions of the switching
transistor SW and sensing transistor ST, as well as under the
channel region of the driving transistor DR. The light
shielding layer LS may be used to simply block external
light or may be used as an electrode that facilitates a
connection to other electrodes or lines and constitutes a
capacitor, etc. Therefore, the light shielding layer LS may be
composed of multiple layers of metals (multiple layers of
different metals) so as to have light shielding properties.
[0049] Besides, although FIG. 3 illustrates an example in
which each subpixel has a 3T(transistor)1 C(capacitor) struc-
ture comprising a switching transistor SW, a driving tran-
sistor DR, a capacitor Cst, an organic light-emitting diode
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OLED, and a sensing transistor ST, each pixel may have
various alternative structures like 3T2C, 4T2C, 5T1C,
6T2C, etc., for example, if the compensation circuit CC is
added to the subpixel.

[0050] Referring to FIG. 4, the display panel of the organic
light-emitting display comprises a thin-film transistor (TFT)
array substrate TSUB, a color filter array substrate CSUB, a
display area A/A, and a driving circuit substrate PCB.

[0051] The TFT array substrate TSUB comprises a plu-
rality of thin-film transistors and a plurality of organic
light-emitting diodes. The color filter array substrate CSUB
can comprise red, green, blue, and white color filters and a
black matrix defining these color filters. The TFT array
substrate TSUB and the color filter array substrate CSUB are
held together to form the display panel.

[0052] The display area A/A is an image display area,
which comprises a plurality of subpixels SP. As described
above, the plurality of subpixels SP each comprises thin-film
transistors and an organic light-emitting diode to emit light.
In some embodiments, the area other than the display area
A/A is defined as a bezel area BZ. Gate chip-on films GCOF
with a gate driver mounted in them and data chip-on films
DCOF with a data driver mounted in them are arranged in
the bezel area BZ. In an example, the data chip-on films
DCOF are connected to the driving circuit substrate PCB.
Thus, signals are applied from the driving circuit substrate
PCB to the data and gate chip-on films GCOF and DCOF
and transmitted to the subpixels SP in the display area A/A.
[0053] Referring to FIG. 5, the organic light-emitting
display according to the first exemplary embodiment of the
present disclosure is composed of a structure in which the
TFT array substrate TSUB and the color filter array substrate
CSUB are held together by a sealant SEL.

[0054] The TFT array substrate TSUB comprises a plu-
rality of thin-film transistors TFT and organic light-emitting
diodes OLED. The subpixels SP each comprise a plurality of
thin-film transistors TFT and an organic light-emitting diode
OLED. The color filter array substrate CSUB comprises a
black matrix BM, a plurality of color filters CF, and an
overcoat layer OCL covering the black matrix BM and the
color filters CF.

[0055] A getter layer GL is situated between the TFT array
substrate TSUB and the color filter array substrate CSUB.
The getter layer GL comprises a resin layer RL situated
between each getter pattern GT. The getter patterns GT are
disposed to overlap the aforementioned black matrix BM.
An adhesive laver ADL is situated between the getter layer
GL and the TFT array substrate TSUB. A more detailed
description of the getter layer GL will be described later.

[0056] Each element will be described with reference to a
cross-sectional structure of the area of the subpixels SP.
[0057] Referring to FIG. 6 the organic light-emitting dis-
play according to the first exemplary embodiment is com-
posed of a structure in which the TFT array substrate TSUB
and the color filter array substrate CSUB are held together.
In the TFT array substrate TSUB, a buffer layer BUF lies on
a first substrate SUB1. The first substrate SUB1 is made of
glass, plastic, or metal. The buffer layer BUF serves to
protect thin-film transistors formed in a subsequent process
from impurities such as alkali ions leaking out of the first
substrate SUB1. The buffer layer BUF may be a silicon
oxide (SiOx), a silicon nitride (SiNx), or multiple layers of
these compounds.
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[0058] A semiconductor layer ACT lies on the buffer layer
BUF. The semiconductor layer ACT may be made of silicon
semiconductor or oxide semiconductor. The silicon semi-
conductor may comprise amorphous silicon or crystallized
polycrystalline polysilicon. The polycrystalline silicon has a
high mobility (for example, more than 100 cm*/Vs), low
power consumption, and excellent reliability. Thus, the
polycrystalline silicon can be applied to a gate driver for a
driving element and/or a multiplexer (MUX) or applied to a
driving TFT in a pixel. Because the oxide semiconductor has
a low OFF-current, the oxide semiconductor is suitable for
a switching TFT which has a short ON-time and a long
OFF-time. Further, because the oxide semiconductor can
increase a voltage hold time of the pixel due to the low
OFF-current, the oxide semiconductor is suitable for a
display device requiring low-speed operation and/or low
power consumption. In addition, the semiconductor layer
ACT comprises a drain region and a source region each
including p-type or n-type impurities, and also comprises a
channel between the drain region and the source region. The
semiconductor layer ACT may further comprise a low-
doped region between the drain and source regions adjacent
to the channel.

[0059] A gate insulating film GI lies on the semiconductor
layer ACT. The gate insulating film GI may be silicon oxide
SiOx, silicon nitride SiNx, or multiple layers of these
compounds. A gate electrode GAT lies on the gate insulating
film GI, corresponding to a channel of the semiconductor
layer ACT for injecting an impurity. The gate electrode GAT
acts as a gate electrode of the driving transistor. The gate
electrode GAT may be made up of any one selected from the
group consisting of molybdenum (Mo), aluminum (Al),
chrome (Cr), gold (Au), titanium (Ti), nickel (Ni), neo-
dymium (Nd), and copper (Cu) or multiple layers of alloys
of these elements. Further, the gate electrode GAT may be a
multilayer formed of one of molybdenum (Mo), aluminum
(Al), chrome (Cr), gold (Au), titanium (Ti), nickel (Ni),
neodymium (Nd), copper (Cu), or alloys of these elements.
For example, the gate electrode GAT may consist of dual
layers of molybdenum/aluminum-neodymium or molybde-
num/aluminum.

[0060] An interlayer insulating film ILD for insulating the
gate electrode GAT lies on the gate electrode GAT. The
interlayer insulating film ILD may be a silicon oxide film
(810x), a silicon nitride film (SiNx), or multiple layers of
these compounds. Contact holes CH exposing part of the
semiconductor layer ACT are located in some regions of the
interlayer insulating film ILD. A drain electrode DE and a
source electrode SE lie on the interlayer insulating film ILD.
The source electrode SE and the drain electrode DE are
connected to the semiconductor layer ACT via the contact
holes CH.

[0061] The source electrode SE and the drain electrode DE
may consist of a single layer or multiple layers. If the source
electrode SE and the drain electrode DE consist of a single
layer, they may be made up of any one selected from the
group consisting of molybdenum (Mo), aluminum (Al),
chrome (Cr), gold (Au), titanium (Ti), nickel (Ni), neo-
dymium (Nd), and copper (Cu), or an alloy of these ele-
ments. On the other hand, if the source electrode SE and the
drain electrode DE consist of multiple layers, they may be
made up of two layers of molybdenum/aluminum-neo-
dymium or three layers of titanium/aluminum/titanium,
molybdenum/aluminum/molybdenum, or molybdenum/alu-
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minum-neodymium/molybdenum. As such, a thin film tran-
sistor TFT comprising the semiconductor layer ACT, the
gate electrode GA, the drain electrode DE, and the source
electrode SE is formed.

[0062] A planarization layer OC lies on the first substrate
SUB1 comprising the thin-film transistor TFT. The pla-
narization layer OC is used for smoothing out irregularities
on the underlying structure, and is made of an organic
material such as polyimide, benzocyclobutene-based resin,
acrylate, etc.

[0063] A viahole VIA exposing the source electrode SE is
located in some region of the planarization layer OC. A first
electrode ANO lies on the planarization layer OC. The first
electrode ANO may act as a pixel electrode and is connected
to the source electrode SE of the thin-film transistor TFT via
the via hole VIA. The first electrode ANO is an anode, and
may be made of a transparent conductive material, for
example, ITO (indium tin oxide), IZ0O (indium zinc oxide),
or ZnO (zinc oxide). If the first electrode ANO is a reflective
electrode, the first electrode ANO may further comprise a
reflective layer. The reflective layer may be made of alumi-
num (Al), copper (Cu), silver (Ag), nickel (Ni), or an alloy
of these elements, for example, APC (silver/palladium/
copper alloy).

[0064] In some embodiments, a bank layer BNK for
defining a pixel lies on the first substrate SUB1 comprising
the first electrode ANO. The bank layer BNK is made of an
organic material such as polyimide, benzocyclobutene-
based resin, acrylate, etc. The bank layer BNK has an open
portion OP exposing the first electrode ANO. An emission
layer EML making contact with the first electrode ANO is
located in the open portion OP. The emission layer EML is
a layer that emits light by the recombination of electrons and
holes. A hole injection layer or hole transport layer may be
formed between the emission layer EML and the first
electrode ANO, and an electron transport layer or electron
injection layer may be formed on the emission layer EML.
[0065] A second electrode CAT lies on the emission layer
EML. The second electrode CAT is located on the entire
surface of the display area A/A and is a cathode, which may
be made of magnesium (Mg), calcium (Ca), aluminum (Al),
silver (Ag), or an alloy thereof that has a low work function.
If the second electrode CAT is a transmissive electrode, it
may be made thin enough to pass light through. If the second
electrode CAT is a reflective electrode, it may be made thick
enough to reflect light. Although not shown, a passivation
film may lie on the second electrode CAT. Thus, the TFT
array substrate TSUB is configured.

[0066] The TFT array substrate TSUB is bonded to the
color filter array substrate CSUB through the adhesive layer
ADL. In the color filter array substrate CSUB, a black matrix
BM is located on one surface of a second substrate SUB2.
The second substrate SUB2 is made of glass, plastic, or
metal, and the second substrate SUB2 may be made of
transparent glass or plastic through which light can pass. The
black matrix BM is used for shielding the light emitted from
other regions than the subpixels SP. The black matrix BM
contains a light-absorbing material—for example, carbon
black. Color filters can be arranged in the regions defined by
the black matrix BM. The color filters CF convert white light
emitted from the emission layer EML into red, green, and
blue light, and comprise red color filters R, green color filters
G, and blue color filters (not shown). The white light emitted
from the emission layer EML passes through the regions
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where there are no color filters CF, thereby producing white
light. Therefore, the organic light-emitting display may have
a total of four subpixels of red, green, blue, and white.
However, the present disclosure is not limited to this, and the
subpixels may be provided in three colors but not in white.
An overcoat layer OCL for protecting the color filters CF
and the black matrix BM lies on one surface of the color
filters CF and black matrix BM to configure the color filter
array substrate CSUB. The TFT array substrate TSUB and
the color filter array substrate CSUB are held together
through the adhesive layer ADL.

[0067] A getter layer GL is situated between the TFT array
substrate TSBU and the color filter array substrate CSUB.
The getter layer GL is used for absorbing moisture produced
in the display device, and comprises a getter patter GT
comprising a getter.

[0068] More specifically, the getter layer GL according to
an exemplary embodiment of the present disclosure may
comprise a getter pattern GT and a resin layer RL surround-
ing the getter pattern GT.

[0069] The getter pattern GT is formed of a getter com-
position containing a getter, a binder, and a solvent. The
getter is a material that can absorb moisture—for example,
one selected from the group consisting of calcium oxide,
magnesium oxide, strontium oxide, aluminum oxide, barium
oxide, calcium chloride, potassium carbonate, potassium
hydroxide, sodium hydroxide, lithium hydroxide, lithium
sulfate, sodium sulfate, calcium sulfate, magnesium sulfate,
cobalt sulfate, gallium sulfate, titanium sulfate, nickel sul-
fate, phosphorus pentoxide, and mixtures thereof.

[0070] The binder is used for fixing the getter and adjust-
ing the viscosity of the composition, and may be one
selected from the group consisting of acrylic resin, polyim-
ide resin, phenol resin, cardo resin, and ethylcellulose resin.
Additionally, these resins may be compounds containing an
acid group or epoxy group.

[0071] The solvent may be used for dispersing the above-
mentioned getter and binder and adjusting the viscosity of
the composition. The solvent may be one selected from the
group consisting of: water; alcohols such as ethanol, metha-
nol, isopropyl alcohol, butanol, 2-ethylhexyl alcohol,
methoxy pentanol, butoxy ethanol, ethoxyethoxy ethanol,
butoxyethoxy ethanol, methoxypropoxy propanocl, texanol,
and terpineol (e.g., c-terpineol); tetrahydrofuran (THF),
glycerol; alkylene glycol such as ethylene glycol, triethylene
glycol, polyethylene glycol, propylene glycol, dipropylene
glycol, dihexylene glycol, or alkyl ethers thereof (e.g.,
propylene glycol methyl ether (PGME), diethylene glycol
butyl ether, diethylene glycol ethyl ether, and dipropylene
glycol methyl ether, dihexylene glycol ethyl ether); glycerin,
N-methyl-2-pyrrolidinone (NMP), 2-pyrrolidone, acetylac-
etone, 1,3-dimethylimidazolinone, thiodiglycol, dimethyl
sulfoxide (DMSO), N,N-dimethy! acetamide (DMAc), dim-
ethylformamide (DMF)), sulfolane, diethanolamine, and tri-
ethanolamine, and ketones such as methy! ethyl ketone and
cyclopentanone; aromatic compounds such as xylene, tolu-
ene, and benzene; ethers such as dipropylene methyl ether;
and aliphatic hydrocarbons such as methylene chloride and
chloroform, or at least two thereof may be used in combi-
nation.

[0072] The resin layer RL surrounding the getter pattern
GT may be made of a photoresist which becomes insoluble
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or soluble to a specific solution when exposed to light. The
getter pattern GT appears to fill holes RCH formed in the
resin layer RL.

[0073] The getter layer GL comprising the aforementioned
getter pattern GT and resin layer RL may be formed as
follows. A photoresist is applied onto the color filter array
substrate CSUB where the color filters CF, black matrix BM,
and overcoat layer OCL are formed, and holes RCH are
formed in regions overlapping the black matrix BM to form
the resin layer RL. For example, if the photoresist is negative
type, the holes RCH may be formed by exposing the
photoresist to light in the regions that overlap the black
matrix BM and developing it. Contrariwise, if the photore-
sist is positive type, the holes RCH may be formed by
exposing the photoresist to light in the regions other than the
regions overlapping the black matrix BM and developing it.
The getter pattern GT is formed in the holes RCH of the
resin layer RL by applying the getter composition onto the
resin layer RL by squeezing. Accordingly, the getter layer
GL may be formed on the color filter array substrate CSUB.
On the contrary, as shown in FIG. 7, the getter pattern GT
may be formed by forming grooves RGR, instead of the
holes, in the resin layer RL and filling the getter composition
in the grooves RGR.

[0074] The getter layer GL may be 1 to 100 pm thick. If
the getter layer GL is 1 um thick or greater, the quantity of
the getter may be increased and absorb moisture produced in
the display device. If the getter layer GL is 100 um or less,
holes or grooves may be formed easily in the resin layer RL
even though the width of the getter pattern GT is limited.
[0075] If the getter of the aforementioned getter layer GL
is opaque, it cannot be formed on a path through which light
is sent out, and, even if it is transparent, decreases trans-
mission. Thus, the getter pattern GT of the present disclosure
is disposed to overlap the black matrix BM.

[0076] FIGS. 8 and 9 are top plan views of a part of the
organic light-emitting display according to the first exem-
plary embodiment. The organic light-emitting display of
FIG. 5 may be depicted as in FIGS. 8 and 9 when viewed
from above.

[0077] The black matrix BM can be defined by R, G, B,
and W subpixels, and light from each subpixel is not emitted
but absorbed by the black matrix BM in the region where the
black matrix BM is placed. For example, the black matrix
BM has the shape of meshes that define the subpixels. The
getter pattern GT of the present disclosure has the same
shape as the black matrix BM while overlapping it. That is,
the getter pattern GT has such a shape in which R, G, B, and
W subpixels can be defined. For example, the getter pattern
GT may be in the shape of meshes. Accordingly, the getter
pattern GT is not located on the path of light emitted from
the subpixels, whereby the aperture ratio is not affected.
[0078] As shown in FIG. 9, the black matrix BM is in the
shape of meshes that can define the subpixels, while the
getter pattern GT may be in the shape of stripes. The getter
pattern GT of the present disclosure may have any shape as
long as the aperture ratio is not decreased when it overlaps
the black matrix BM.

[0079] Inthe organic light-emitting display device accord-
ing to the present disclosure, the adhesive layer ADL is
formed between the color filter array substrate CSUB and
TFT array substrate TSUB where the getter layer GL is
formed, thereby joining these substrates together. As shown
in FIG. 5, a sealant SEL is formed on the edges of the color
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filter array substrates CSUB and TFT array substrate TSUB,
thereby joining these substrates together. In particular, the
aforementioned getter is contained in the sealant SEL so that
it can absorb moisture permeating from the outside.

[0080] As described above, the organic light-emitting dis-
play device according to an exemplary embodiment of the
present disclosure may absorb moisture produced in i,
without affecting the aperture ration, by forming a getter
pattern in it in such a manner as to overlap the black matrix.
Accordingly, the reliability of the organic light-emitting
display may be improved.

[0081] The organic light-emitting display of the present
disclosure may have various structures depending on the
manufacturing method of the getter layer.

[0082] FIGS. 10 and 11 are cross-sectional views of an
organic light-emitting display according to a second exem-
plary embodiment. FIGS. 12 and 13 are cross-sectional
views of an organic light-emitting display according to a
third exemplary embodiment. In what follows, the same
components as the above-described exemplary embodiment
will be denoted by the same reference numerals, and a
description of them will be omitted.

[0083] Referring to FIG. 10, in the organic light-emitting
display according to the second exemplary embodiment, a
getter layer GL is situated between the TFT array substrate
TSBU and the color filter array substrate CSUB. The getter
layer GL is used for absorbing moisture produced in the
display device, and comprises a getter patter GT comprising
a getter.

[0084] More specifically, the getter layer GL according to
the present disclosure may be a type of film that comprises
a base film BF and a getter pattern GT and resin layer RL
that lie over the base film BF.

[0085] The getter pattern GT and the resin layer RL lie
over the base film BF. The base film BF is a transparent
support film that may be made of a well-known material
such as polycarbonate (PC), polyethylene terephthalate
(PET), polypropylene (PP), and polyethylene (PE). The
resin layer RL overlying the base film BF has holes RCH
formed in the resin layer RL, and a getter composition fills
the holes RCH to form the getter pattern GT.

[0086] The organic light-emitting display comprising the
aforementioned film-type getter layer GL may be manufac-
tured as follows. A photoresist is applied onto a base film BF
and exposed to light and developed to form holes RCH,
thereby forming a resin layer RL. A getter composition is
applied onto the resin layer RL by squeezing to form a getter
pattern GT. The film-type getter layer GL thus made is
bonded onto a TFT array substrate through an adhesive layer
ADL. Then, the color filter array substrate CSUB and the
TFT array substrate TSUB are held together through the
adhesive layer ADL, thereby manufacturing an organic
light-emitting display.

[0087] On the other hand, as shown in FIG. 11, an organic
light-emitting display may be manufactured by bonding the
film-type getter layer GL onto the color filter array substrate
CSUB through the adhesive layer ADL and then joining the
TFT array substrate TSUB and the color filter array substrate
CSUB. The aforementioned film-type getter layer GL shown
in FIGS. 10 and 11 may be made in any way as long as the
substrates are held together in such a manner that the getter
pattern Gt overlaps the black matrix BM.

[0088] As described above, the organic light-emitting dis-
play according to the second exemplary embodiment of the
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present disclosure may improve productivity by facilitating
the process since a getter layer is formed as a film type.
[0089] Referring to FIG. 12, an organic light-emitting
display according to the third exemplary embodiment of the
present disclosure has a getter pattern GT situated between
the TFT array substrate TSBU and the color filter array
substrate CSUB. The getter pattern GT is used for absorbing
moisture produced in the display device, and comprises a
getter for absorbing moisture.

[0090] Unlike the getter layers in the first and second
exemplary embodiments, the getter layer according to the
third exemplary embodiment of the present disclosure is
composed solely of a getter pattern GT. The getter pattern
GT lies on the overcoat layer OCL of the color filter array
substrate CSUB and overlaps the black matrix BM.

[0091] The aforementioned getter pattern GT may be
made as follows. A getter composition is printed onto the
color filter array substrate CSUB where the overcoat layer
OCL is formed, by using a nozzle printing machine. In this
case, the getter pattern GT is formed by printing the getter
composition in such a manner as to overlap the black matrix
BM. The color filter array substrate CSUB thus made is
bonded to the TFT array substrate TSUB through an adhe-
sive layer ADL, thereby manufacturing an organic light-
emitting display.

[0092] On the other hand, as shown in FIG. 13, an organic
light-emitting display may be manufactured by printing the
getter pattern GT onto the TFT array substrate TSUB where
an inorganic passivation film IPAS is formed and then
bonding it to the color filter array substrate CSUB through
the adhesive layer ADL. The aforementioned getter pattern
GT shown in FIGS. 12 and 13 may be made in any way as
long as the substrates are held together in such a manner that
the getter pattern GT overlaps the black matrix BM.
[0093] As described above, the organic light-emitting dis-
play according to the third exemplary embodiment of the
present disclosure may improve productivity by simplifying
the structure and facilitating the process since a getter
pattern is formed by a printing method.

[0094] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings, and the appended claims. In addi-
tion to variations and modifications in the component parts
and/or arrangements, alternative uses will also be apparent
to those skilled in the art.

What is claimed is:
1. A display device comprising:
a thin-film transistor (TFT) array substrate where organic
light-emitting diodes are formed;
a color filter array substrate that faces the TFT array
substrate and comprises a black matrix; and
a getter layer that is situated between the TFT array
substrate and the color filter array substrate and com-
prises a getter pattern overlapping the black matrix.
2. The display device of claim 1, wherein the getter layer
comprises a base film, and the getter pattern lies over the
base film.
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3. The display device of claim 2, wherein the getter layer
comptises a resin layer that is disposed on the base film and
has holes or grooves.

4. The display device of claim 1, wherein the getter layer
comprises a resin layer that disposed on the color filter array
substrate and has holes or grooves.

5. The display device of claim 3, wherein the getter
pattern fills the holes or grooves.

6. The display device of claim 1, further comprising an
adhesive layer disposed between the getter layer and the
color filter array substrate.

7. The display device of claim 1, wherein the getter
pattern is in a shape of meshes.

8. The display device of claim 1, wherein the getter
pattern is in a shape of stripes.

9. The display device of claim 1, wherein the getter
pattern has a same shape as the black matrix.
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10. The display device of claim 1, wherein a thickness of
the getter layer is 1 to 100 um.

11. The display device of claim 1, further comprising a
sealant for bonding the color filter array substrate and the
TFT array substrate together, wherein the sealant comprises
the getter.

12. A display device comprising:

a thin-film transistor (TFT) array substrate where organic

light-emitting diodes are formed;

a color filter array substrate that faces the TFT array

substrate and comprises a black matrix; and

a getter pattern that is disposed between the TFT array

substrate and the color filter array substrate and over-
laps the black matrix.

13. The display device of claim 12, wherein a thickness of
the getter layer is 1 to 100 um.
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