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(57) ABSTRACT

An organic light-emitting display apparatus includes a first
substrate including a display unit having a light-emitting
region and a non-light-emitting region, a second substrate
parallel to the first substrate, and a reflective member on a
surface of the second substrate that faces the first substrate,
the reflective member corresponding to the non-light-emit-
ting region of the display unit and being configured to sense

(22) Filed: Apr. 11,2014
touch, and the reflective member including a plurality of first
(30) Foreign Application Priority Data pattern parts electrically connected along a first direction and
a plurality of second pattern parts electrically connected
Aug.2,2013  (KR) cooevveererrecncnee 10-2013-0092243 along a second direction.
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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2013-0092243,
filed on Aug. 2, 2013, in the Korean Intellectual Property
Office, and entitled: “ORGANIC LIGHT-EMITTING DIS-
PLAY APPARATUS AND METHOD OF MANUFACTUR-
ING THE SAME,” is incorporated by reference herein in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] Oneor more embodiments relate to an organic light-
emitting display apparatus and a method of manufacturing
the same.

[0004] 2. Description of the Related Art

[0005] Recently, there is a trend to replace display appara-
tuses with portable, thin flat display apparatuses. Methods of
realizing a mirror function by using external light reflection,
as well as a display function, have recently been proposed.

SUMMARY

[0006] Oneormore embodiments are directed to an organic
light-emitting display apparatus that may realize a mirror
function and a touch sensing function while not deteriorating
display quality and efficiency.

[0007] According to one or more embodiments, an organic
light-emitting display apparatus includes a first substrate
including a display unit having a light-emitting region and a
non-light-emitting region, a second substrate parallel to the
first substrate, and a reflective member on a surface of the
second substrate that faces the first substrate, the reflective
member corresponding to the non-light-emitting region of the
display unit and being configured to sense touch, and the
reflective member including a plurality of first pattern parts
electrically connected along a first direction and a plurality of
second pattern parts electrically connected along a second
direction.

[0008] At least one of the first pattern part and the second
pattern part may include a region corresponding to the light-
emitting region.

[0009] The first direction and the second direction may be
perpendicular to each other.

[0010] The second substrate may further include first con-
nection parts connecting the first pattern parts; second con-
nection parts crossing the first connection parts and connect-
ing the second pattern parts; and an insulating layer formed on
the first pattern parts and the second pattern parts to cover
boundaries between the first pattern parts and the second
pattern parts.

[0011] The first connection part may be formed of the same
material as the first pattern part.

[0012] The second connection part may be insulated from
the first connection part by the insulating layer and may be in
contact with each of a pair of the adjacent second pattern
parts.

[0013] The insulating layer may include body parts in a
form of a line overlapping the first pattern parts along the
second direction, and third connection parts overlapping the
first connection parts and connecting the adjacent body parts.
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[0014] Thethird connection part in a form of an island may
be connected to the body parts.

[0015] Theinsulating layer may cover a region correspond-
ing to the light-emitting region.

[0016] The insulating layer may be a dielectric mirror.
[0017] The insulating layer may include at least one layer
having a low refractive index and at least one layer having a
high refractive index.

[0018] The insulating layer may include at least one of
silicon oxide (SiO,) and silicon nitride (SiN,).

[0019] A refractive index of the insulating layer may be
higher than a refractive index of the second substrate.
[0020] According to one or more embodiments, a method
of manufacturing an organic light-emitting display apparatus
includes providing a first substrate including a display unit,
the display unit having a light-emitting region and a non-
light-emitting region, providing a second substrate parallel to
the first substrate, forming a reflective member on a surface of
the second substrate, such that the reflective member corre-
sponds to the non-light-emitting region and faces the first
substrate, patterning the reflective member to form a plurality
of first pattern parts disposed along a first direction and con-
nected to one another, and a plurality of second pattern parts
disposed along a second direction; and connecting the plural-
ity of second pattern parts to one another, and aligning and
bonding the first substrate and the second substrate parallel to
the first substrate.

[0021] The method may further include forming an insu-
lating layer on the first pattern parts and the second pattern
parts to cover boundaries between the first pattern parts and
the second pattern parts.

[0022] The forming of the insulating layer may include
forming a first insulating layer in a form of a line overlapping
the first pattern parts along the second direction and a second
insulating layer overlapping a region connecting the first con-
nection parts and connecting the adjacent first insulating lay-
ers.

[0023] The connecting of the second pattern parts may
include forming a first connection part that connects the first
pattern parts, and a second connection part that is insulated by
the insulating layer, crosses the first connection part, and is in
contact with each of a pair of the adjacent second pattern
parts.

[0024] The forming of the insulating layer may include
alternatingly stacking at least one layer having a low refrac-
tiveindex and at least one layer having a high refractive index.
[0025] The insulating layer may include at least one of
silicon oxide (S10,) and silicon nitride (SiN)).

[0026] A refractive index of the insulating layer may be
higher than a refractive index of the second substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Features will become apparent to those of ordinary
skill in the art by describing in detail exemplary embodiments
with reference to the attached drawings, in which:

[0028] FIG. 1 illustrates a schematic cross-sectional view
of a display apparatus according to an embodiment;

[0029] FIG. 2 illustrates a plan view of a part of a display
unit on a first substrate in FIG. 1;

[0030] FIG. 3 illustrates a plan view of a part of a reflective
member on a second substrate illustrated in FIG. 1;

[0031] FIG. 4 illustrates a cross-sectional view of a part of
apixel in FIG. 2;



US 2015/0034918 A1

[0032] FIGS. 5 to 9 illustrate partial plan views of stages in
a process of forming an organic light-emitting display appa-
ratus including the reflective member in FIG. 3; and

[0033] FIG. 10 illustrates a plan view of a reflective mem-
ber according to another embodiment.

DETAILED DESCRIPTION

[0034] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like
elements throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the present descrip-
tion.

[0035] It will be understood that although the terms “first”,
“second”, etc. may be used herein to describe various com-
ponents, these components should not be limited by these
terms. These components are only used to distinguish one
component from another.

[0036] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting. As used herein, the singular forms
“a”, “an”, and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “comprises” and/or “com-
prising” used herein specify the presence of stated features or
components, but do not preclude the presence or addition of
one or more other features or components.

[0037] The dimensions of layers and regions in the draw-
ings may be exaggerated for clarity of illustration. It will be
understood that when a layer, region, or component is
referred to as being “on” another layer, region, or component,
it can be directly or indirectly on the other layer, region, or
component. That is, for example, intervening layers, regions,
or components may be present.

[0038] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list.

[0039] FIG.1isa cross-sectional view schematically illus-
trating an organic light-emitting display apparatus 100
according to an embodiment. FIG. 2 is a plan view illustrating
a part of a display unit 300 on a first substrate illustrated in
FIG. 1. FIG. 3 is a plan view illustrating a part of a reflective
member 700 on a second substrate illustrated in FIG. 1.
[0040] Referring to FIG. 1, the display apparatus 100
according to embodiments may include a first substrate 200,
the display unit 300 included on the first substrate 200, and a
second substrate 400. The first substrate 200 and the second
substrate 400 are bonded by a sealing member 500. An absor-
bent or a filler may be disposed in a space that is formed
between the first substrate 200 and the second substrate 400
by the sealing member 500.

[0041] The first substrate 200 and the second substrate 400
may be formed of a transparent glass material including SiO,
as amain component. However, the first substrate 200 and the
second substrate 400 are not necessarily limited thereto, and
the first substrate 200 and the second substrate 400 may be
formed of a transparent plastic material.

[0042] The display unit 300 on the first substrate 200
includes a plurality of pixels PX. A single pixel PX may emit
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a single color, e.g., any one of red, blue, green, and white
colors. However, embodiments are not limited thereto, e.g., a
single pixel PX may emit another color in addition to the red,
blue, green, and white colors.

[0043] Referring to FIG. 2, each pixel PX includes a light-
emitting region 31 and a non-light-emitting region 32. As a
result, the display unit 300 includes a plurality of light-emit-
ting regions 31 and non-light-emitting regions 32 around the
light-emitting regions 31.

[0044] The light-emitting region 31 is a region in which a
light-emitting device of each pixel PX directly emits visible
light to form an image that is recognized by a user. The
light-emitting region 31 may be formed in various shapes. A
circuit for driving the light-emitting region 31 may be dis-
posed to overlap the light-emitting region 31 or may be dis-
posed in the non-light-emitting region 32. Although not illus-
trated in FIG. 2, each pixel PX may include a transmission
region in the non-light-emitting region 32 and the adjacent
pixels PX may also include a common transmission region.

[0045] The second substrate 400 is an encapsulation mem-
ber sealing the display unit 300. The reflective member 700 is
formed on a surface of the second substrate 400 facing the
first substrate 200. The reflective member 700 may be formed
of a reflector, i.e., a material that reflects light incident from
the outside, and may include a predetermined metal. For
example, the reflective member 700 may include aluminum
(Al), chromium (Cr), silver (Ag), iron (Fe), platinum (Pt),
mercury (Hg), nickel (Ni), tungsten (W), vanadium (V), and/
or molybdenum (Mo). Also, the reflective member 700 may
be formed of multiple layers that include a single layer
formed of the above metal between transparent conductive
metal oxides.

[0046] Thereflective member 700 may have an appropriate
reflectance. That is, the reflective member 700 may have a
reflectance that is substantially the same as a reflectance of
each pixel PX, e.g., the same as a reflectance of the light-
emitting region 31. For example, a difference between the
reflectance of the reflective member 700 and the average
reflectance of the light-emitting region 31 may be within
about 10%. As a result, the organic light-emitting display
apparatus 100, according to the present embodiment, may
simultaneously realize a mirror function as well as an image
display function. Also, the reflective member 700 may have
an appropriate thickness according to the reflectance.

[0047] Referring to FIG. 3, the reflective member 700 may
include first pattern parts 700a connected to one another
along an X-direction and second pattern parts 7005 connected
to one another along a Y-direction that is substantially pet-
pendicular to the X-direction. The first pattern parts 700a and
the second pattern parts 7005 may be alternately disposed.
For example, the first pattern parts 700a and the second pat-
tern parts 7005 may roughly have a diamond (rhombus)
shape.

[0048] The first pattern part 700a is formed to include a
predetermined number of first regions R1. The first regions
R1 are openings through a second region R2. The first regions
R1 correspond to, e.g., overlap, the light-emitting region 31 of
the pixel PX. The second pattern part 7005 includes only the
second region R2, i.e., regions without the first regions R1,
corresponding to, e.g., overlapping, the non-light-emitting
region 32. For example, the first pattern part 700a may be
arranged to have the first regions R1 above and aligned with
corresponding pixels PX in the light-emitting region 31,
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while the second pattern part 7005 may be arranged above the
non-light-emitting region 32, e.g., above regions having no
light emitting devices.

[0049] The first pattern parts 700a are electrically con-
nected to each other, and the second pattern parts 7005 are
electrically connected to each other. Thus, the first pattern
parts 7004 and the second pattern parts 7005 may respectively
act as a sensing electrode. A touch signal sensed by the first
pattern part 700a and the second pattern part 7005 is provided
to a driving circuit (not shown), and the driving circuit may
detect a touch position based on the touch signal. That is,
according to an embodiment, since the reflective member 700
is patterned to be formed as a grid, a mirror function as well
as atouch sensing function may be simultaneously realized. A
detailed configuration of the reflective member 700 will be
described later.

[0050] FIG.4isacross-sectional view of a part of the pixel
PX illustrated in FIG. 2. For example, the display unit 300
including the pixel PX may be an organic light-emitting dis-
play unit.

[0051] Referring to FIG. 4, the pixel PX may include a
light-emitting device, e.g., an organic light emitting device,
and a thin film transistor TR disposed in the light-emitting
region 31. The light-emitting device may include a first elec-
trode 221, a second electrode 223, and an intermediate layer
222. The light-emitting device may be electrically connected
to the TR thereunder. The TR may include an active layer 212,
a gate electrode 214, a source electrode 216, and a drain
electrode 217.

[0052] First, a buffer layer 211 is formed on the first sub-
strate 200, and the active layer 212 is formed on the buffer
layer 211. The buffer layer 211 may be omitted if necessary.
The active layer 212 may be formed of an inorganic semicon-
ductor, e.g., amorphous silicon or polysilicon, an oxide semi-
conductor, or an organic semiconductor. The active layer 212
includes a source region and a drain region, which are doped
with impurities, and a channel region therebetween.

[0053] A gate insulating layer 213 is formed on the active
layer 212, and the gate electrode 214 is formed on the gate
insulating layer 213. The gate insulating layer 213 insulates
the gate electrode 214 from the active layer 212. The gate
insulating layer 213 may be formed of an organic material or
an inorganic material, e.g., SiN, and Si0,.

[0054] The gate electrode 214 is formed to correspond to
the center of the active layer 212. The gate electrode 214 may
contain gold (Au), Ag, copper (Cu), Ni, Pt, palladium (Pd),
Al, or Mo, and may include one or more of Ag, magnesium
(Mg), Al, Pt, Pd, Au, Ni, neodymium (Nd), iridium (Ir), Cr,
lithium (L), calcium (Ca), Mo, titanium (Ti), W, MoW, and
Cu. However, embodiments are not limited thereto, and the
gate electrode 214 may be formed of various materials in
consideration of adhesion with adjacent layers, flatness, elec-
trical resistance, and processability. Also, the gate electrode
214 may be formed as a single layer or a multilayer.

[0055] An interlayer insulating layer 215 is formed on the
gate electrode 214. The interlayer insulating layer 215 may be
formed of an inorganic insulating material, or one or more
organic insulating materials, e.g., polyimide, polyamide, an
acryl resin, benzocyclobutene, and a phenol resin. The inter-
layer insulating layer 215 may also be formed by alternately
stacking an organic insulating material and an inorganic insu-
lating material.

[0056] The interlayer insulating layer 215 and the gate
insulating layer 213 are formed to expose the source region
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and the drain region of the active layer 212, and the source
electrode 216 and the drain electrode 217 are formed to be in
contact with the exposed source region and drain region ofthe
active layer 212. The source electrode 216 and the drain
electrode 217 may be formed of the same conductive material
as the gate electrode 214. However, the source electrode 216
and the drain electrode 217 are not limited thereto, and may be
formed of various conductive materials. The source electrode
216 and the drain electrode 217 may have a single layer
structure or a multilayer structure.

[0057] A passivation layer 218 as a kind of insulating layer
is formed to cover the TR. The passivation layer 218 may be
formed of an inorganic material and/or an organic material.

[0058] The first electrode 221 of the EL, which is electri-
cally connected to the TR, is formed on the passivation layer
218. The first electrode 221 is disposed to cover the TR by
overlapping the TR. A pixel-defining layer 219, which is
formed of an organic insulating material and/or an inorganic
insulating material and covers edges of the first electrode 221,
1s formed on the passivation layer 218.

[0059] Theintermediate layer 222 and the second electrode
223 are sequentially stacked on the first electrode 221. The
first electrode 221 may be formed in a stack structure of a
transparent conductor and a reflective layer. Herein, the trans-
parent conductor may include a high work function material,
e.g., indium tin oxide (ITO), indium zinc oxide (IZO), ZnO,
or In,0j;. The reflective layer may include at least one metal,
e.g., Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, Mo, and an
alloy thereof.

[0060] The second electrode 223 may be formed of, e.g.,
Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, Mo, or an alloy
thereof. Also, in some cases, the second electrode 223 may be
formed of, e.g., ITO, I1ZO, ZnO, or In,0,. Herein, the second
electrode 223 may be formed as a thin film having a thickness
ranging from about 100 A to about 300 A in order to have a
high transmittance. Therefore, the light-emitting device is a
top emission-type device, in which an image is formed in a
direction of the second electrode 223.

[0061] Theintermediate layer 222 may be formed by stack-
ing an organic emissive layer (EML) and at least any one
functional layer, e.g., a hole transport layer (HTL), a hole
injection layer (HIL), an electron transport layer (ETL), and/
or an electron injection layer (EIL), in a single or composite
structure. Pixels emitting red, green, and blue light respec-
tively include the intermediate layers 222 that include EMLs
emitting red, green, and blue light. As another example, the
pixels emitting red, green, and blue light may emit light
having the same color, for example, white light. In this case,
a color converting layer that converts each white light into a
predetermined color or a color filter may be used. In order to
emit while light, the intermediate layer 222 may include a
structure, in which at least a red light-emitting material, a
green light-emitting material, and a blue light-emitting mate-
rial are stacked. As another example, the intermediate layer
222 may include a structure, in which at least a red light-
emitting material, a green light-emitting material, and a blue
light-emitting material are mixed, in order to emit while light.

[0062] Although not shown in FIG. 4, a capping layer may
be formed on the second electrode 223. The capping layer
may include an organic material, an inorganic material, or a
mixture thereof, and may be formed on the second electrode
223 to improve viewing angle characteristics and increase an
external luminous efficiency. Also, the capping layer may
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prevent deterioration of the electrode and organic layer there-
under due to external moisture or oxygen.

[0063] Although a single TR is illustrated in FIG. 4,
embodiments are not limited thereto. A plurality of thin film
transistors and capacitors may be further included, and inter-
connections, e.g., scan lines, data lines, and power lines,
connected thereto may be further included. Also, FIG. 4 illus-
trates a circuit for driving a pixel that overlaps the light-
emitting region 31 only as an example, e.g., the driving circuit
may be disposed in the non-light-emitting region 32 so that
the driving circuit may not overlap the light-emitting region
31

[0064] And areflective member 700 and an insulating layer
800 are formed on a surface of the second substrate 400 which
faces the first substrate 200. The reflective member 700 com-
prises a first region R1 corresponding to the light-emitting
region 31 and a second region R2 corresponding to the non-
light-emitting region 32.

[0065] FIGS.5t09 are plan views of stages in a process of
forming an organic light-emitting display apparatus includ-
ing the reflective member 700.

[0066] Referring to FIG. 5, the reflective member 700, ¢.g.,
a reflective layer, is formed on the surface of the second
substrate 400 that faces the first substrate 200. The display
unit 300 including the light-emitting region 31 and the non-
light-emitting region 32 is formed on the first substrate 200
and faces the second substrate 400, e.g., the display unit 300
faces the reflective layer on the second substrate 400.

[0067] Thereflective member 700, e.g., the reflective layer,
is formed to correspond to the non-light-emitting region 32 of
the display unit 300. Thus, the first regions R1 corresponding
to the light-emitting region 31 and the second region R2
corresponding to the non-light-emitting region 32 are
included in the reflective layer on the second substrate 400.
[0068] Next, referring to FIG. 6, the reflective member 700,
i.e., the reflective layer with the first regions R1 therethrough,
is patterned to form the first pattern parts 700 and the second
pattern parts 7005. That is, the reflective member 700 is
partitioned into a plurality of patterns, so the plurality of the
first pattern parts 700a disposed along the first direction and
connected to one another, and the plurality of the second
pattern parts 7005 disposed along the second direction may
be formed. The reflective member 700 is patterned such that
the first pattern parts 700¢ and the second pattern parts 7005
are alternately disposed.

[0069] In detail, referring to FIG. 6, the plurality of first
pattern parts 700a may be formed side-by-side while corners
thereof are facing each other along the X-direction, and the
plurality of second pattern parts 7005 may be formed side-
by-side between the plurality of first pattern parts 7004 while
corners thereof are facing each other along the Y-direction.
Neighboring first pattern parts 700a in a same row are con-
nected to each other by a first connection part 700c. The first
connection part 700¢ may be formed in one piece of a same
material as the first pattern part 700a, e.g., the first pattern
parts 700a and the first connection parts 700c¢ in a same row
may be formed integrally with each other. The first pattern
parts 700 are patterned, such that the first regions R1 corre-
sponding to the light-emitting regions 31 are defined. At this
stage, as illustrated in FIG. 6, second pattern parts 7005 in a
same column are still insulated from one another.

[0070] Next, referring to FIG. 7, an insulating layer 800 is
formed on the first pattern parts 700a, the second pattern parts
7005, and the first connection part 700¢. For example, the
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insulating layer 800 may be between the first connection part
700¢ and the third connection part 7005 (FIG. 9), but allows
the third connection part 7004 to connect, e.g., directly, to the
second pattern part 7005.

[0071] The insulating layer 800 may include a dielectric
mirror that has a high reflectance and is a non-conductor, i.e.,
an electrically non-conductor. The insulating layer 800 may
include at least one layer having a low refractive index and at
least one layer having a high refractive index. For example,
the insulating layer 800 may be formed by alternately stack-
ing silicon nitride (SiN, ) having a high refractive index and
silicon oxide (SiO,) having a low refractive index. The insu-
lating layer 800 may have a refractive index higher than that
of the second substrate 400,

[0072] The insulating layer 800 may be formed to cover
boundaries between the first pattern parts 700a and the sec-
ond pattern parts 7005, and thus, the plurality of patterns of
the reflective member 700 may not be recognized by a user.
For example, the insulating layer 800 may include a body part
800¢ overlapping the first pattern parts 700a of each column
along the second direction, and second connection parts 8005
connecting neighboring body parts 800a.

[0073] In detail, the body part 800¢ may be formed in the
formofalineon the first pattern parts 700a, and thus, the body
part 800a may cover boundaries between adjacent first pat-
terns 700a, between adjacent first and second pattern parts
700a and 7005, and between adjacent second pattern parts
7005. For example, the body part 800a may continuously
overlap, e.g., cover a majority of, a column of first pattern
parts 700a and corresponding, e.g., triangular, portions of the
second pattern parts 7005. As such, the body part 800a may
cover, e.g., completely overlap, the first regions R1, an open-
ing of the reflective member 700 corresponding to the light-
emitting region 31.

[0074] The second connection part 8006 may be formed in
the form of an island on the first connection part 700¢ at a
position overlapping the first connection part 700¢. Thus, the
second connection part 8005 may expose a portion of the
second pattern part 7005, e.g., a gray linear part in FIG. 7,
while covering a boundary of a connected area between the
first pattern parts 700a. As a result, a third connection part
7004 to be later formed (FIG. 9) may be directly in contact
with the second pattern part 7005 without a contact hole.
[0075] Also, the second connection part 8005 may prevent
a short circuit between the first connection part 700¢ and the
third connection part 7004 by being disposed therebetween.
Since the boundaries between the first pattern parts 700a and
the second pattern parts 7005 are covered by the body parts
800a and the second connection parts 8005, a diffraction
phenomenon due to the boundaries between the patterns may
be prevented.

[0076] Inthe embodiment of FIG. 7, the second connection
part 8005 is formed on or under the body part 800a separately
from the body part 800a. However, embodiments are not
limited thereto. For example, as illustrated in FIG. 8, the body
part 800a and the second connection part 8005' may be
formed in one piece, i.e., seamlessly integral with each other,
such that only openings exposing portions of the second
pattern parts 7005 are formed in an insulating layer 800'.
[0077] Also, embodiments are not limited to the forms of
the insulating layers 800 and 800" that are illustrated in FIGS.
7 and 8. For example, a structure may be used, in which the
second pattern parts 7005 may be connected to one another,
while the third connection part 7004 which does not short-
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circuit with the first connection part 700¢, as well as the
boundaries between the first pattern parts 700a and the sec-
ond pattern parts 7005, are covered.

[0078] Next, referring to FIG. 9, the third connection parts
7004 are formed on the insulating layer 800. The third con-
nection part 7004 may function to connect the second pattern
parts 7005 to each other along the second direction.

[0079] The third connection part 7004 is formed on the
second connection part 8005 and is directly in contact with
each of a pair of the second pattern parts 7005 adjacent to each
other along the Y-direction to electrically connect the second
pattern parts 7005 to each other. The third connection part
7004 may be formed of a conductive material that is the same
as the reflective member 700. However, the third connection
part 7004 is not limited thereto, e.g., the third connection part
7004 may be formed of various conductive materials other
than the material of the reflective member 700.

[0080] Next, The second substrate 400 on which the reflec-
tive member 700 and the insulating layer 800 are formed is
arranged in parallel to the first substrate, and the first substrate
and the second substrate are bonded.

[0081] FIG.10is a plan view illustrating a reflective mem-
ber 700" according to another embodiment.

[0082] Referring to FIG. 10, the reflective member 700
includes first pattern parts 700a' connected to each other
along the X-direction and the second pattern parts 7004' con-
nected to each other along the Y-direction that is substantially
perpendicular to the X-direction. The first pattern parts 7004
and the second pattern parts 7004' are alternately disposed.
The first pattern parts 700a' and the second pattern parts 7005’
may roughly have a diamond (rhombus) shape.

[0083] The first pattern part 700a' and the second pattern
part 7005' are formed to respectively include a predetermined
number of the first regions R1 corresponding to the light-
emitting region 31. That is, both the first pattern part 7004’
and the second pattern part 7005 illustrated in FIG. 10 have a
size larger than that of the first pattern part 700 and the
second pattern part 7005 illustrated in FIG. 3.

[0084] The first pattern parts 700a' are electrically con-
nected and the second pattern parts 7006 are electrically
connected, and thus, the first pattern parts 7004 and the sec-
ond pattern parts 7005 may respectively act as a sensing
electrode. A touch signal sensed by the first pattern part 7004
and the second pattern part 7005 is provided to a driving
circuit (not shown) and the driving circuit may detect a touch
position based on the touch signal. That is, according to an
embodiment, since the reflective member 700’ is patterned to
be formed as a grid, a mirror function as well as a touch
sensing function may be simultaneously realized.

[0085] As described above, according to one or more
embodiments, an organic light-emitting display apparatus
may realize both a mirror function and a touch sensing func-
tion, while not deteriorating display quality and efficiency, by
partitioning a reflective member. That s, the organic light-
emitting display apparatus according to the embodiments
may provide a display function, a mirror function, and a touch
sensing function by partitioning the reflective member corre-
sponding to the non-light-emitting region of the display unit
into a plurality of patterns. Also, since an insulating layer is
formed to cover the resultant plurality of patterns of the
reflective member and to have a predetermined reflective
function, the organic light-emitting display apparatus having
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a touch sensing function as well as a mirror function that
increases reflection efficiency and does not decrease display
efficiency may be provided.

[0086] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims.

What is claimed is:

1. An organic light-emitting display apparatus, compris-
ing:

a first substrate including a display unit having a light-

emitting region and a non-light-emitting region;

a second substrate parallel to the first substrate; and

a reflective member on a surface of the second substrate

that faces the first substrate, the reflective member cor-
responding to the non-light-emitting region of the dis-
play unit and being configured to sense touch, and the
reflective member including a plurality of first pattern
parts electrically connected along a first direction and a
plurality of second pattern parts electrically connected
along a second direction.

2. The organic light-emitting display apparatus as claimed
in claim 1, wherein the first pattern parts include regions
corresponding to the light-emitting region.

3. The organic light-emitting display apparatus as claimed
in claim 1, wherein the first direction and the second direction
are perpendicular to each other.

4. The organic light-emitting display apparatus as claimed
in claim 1, wherein the second substrate further comprises:

first connection parts connecting the first pattern parts;

second connection parts crossing the first connection parts
and connecting the second pattern parts; and

an insulating layer on the first pattern parts and the second

pattern parts, the insulating layer covering boundaries
between the first pattern parts and the second pattern
parts.

5. The organic light-emitting display apparatus as claimed
in claim 4, wherein the first connection parts include a same
material as the first pattern parts.

6. The organic light-emitting display apparatus as claimed
in claim 4, wherein the second connection parts are insulated
from the first connection parts by the insulating layer, each
second connection part being in contact with each of a pair of
adjacent second pattern parts.

7. The organic light-emitting display apparatus as claimed
in claim 4, wherein the insulating layer includes:

body parts having line shape, the body parts overlapping

the first pattern parts along the second direction; and
third connection parts overlapping the first connection
parts and connecting adjacent body parts.

8. The organic light-emitting display apparatus as claimed
in claim 7, wherein the third connection parts are island-
shaped and are connected to the body parts.
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9. The organic light-emitting display apparatus as claimed
in claim 4, wherein the insulating layer covers a region cot-
responding to the light-emitting region.

10. The organic light-emitting display apparatus as
claimed in claim 4, wherein the insulating layer is a dielectric
mirror.

11. The organic light-emitting display apparatus as
claimed in claim 4, wherein the insulating layer includes at
least one layer having a low refractive index and at least one
layer having a high refractive index.

12. The organic light-emitting display apparatus as
claimed in claim 11, wherein the insulating layer includes at
least one of silicon oxide (Si0,) and silicon nitride (SiN_).

13. The organic light-emitting display apparatus as
claimed in claim 4, wherein a refractive index of the insulat-
ing layer is higher than a refractive index of the second sub-
strate.

14. A method of manufacturing an organic light-emitting
display apparatus, the method comprising:

providing a first substrate including a display unit, the

display unit having a light-emitting region and a non-
light-emitting region;

providing a second substrate;

forming a reflective member on a surface of the second

substrate, such that the reflective member corresponds to
the non-light-emitting region and faces the first sub-
strate;

patterning the reflective member to form a plurality of first

pattern parts disposed along a first direction and con-
nected to one another, and a plurality of second pattern
parts disposed along a second direction; and
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connecting the plurality of second pattern parts to one

another, and

aligning and bonding the first substrate and the second

substrate parallel to the first substrate.

15. The method as claimed in claim 14, further comprising
forming an insulating layer on the first pattern parts and the
second pattern parts to cover boundaries between the first
pattern parts and the second pattern parts.

16. The method as claimed in claim 15, wherein forming
the insulating layer includes forming a first insulating layer in
a form of a line overlapping the first pattern parts along the
second direction and a second insulating layer overlapping a
region connecting the first connection parts and connecting
adjacent first insulating layers.

17. The method as claimed in claim 15, wherein connecting
the second pattern parts includes forming a first connection
part that connects the first pattern parts, and a second connec-
tion part that is insulated by the insulating layer, crosses the
first connection part, and is in contact with each ofa pair of the
adjacent second pattern parts.

18. The method as claimed in claim 15, wherein forming
the insulating layer includes alternately stacking at least one
layer having a low refractive index and at least one layer
having a high refractive index.

19. The method as claimed in claim 18, wherein the insu-
lating layer includes at least one of silicon oxide (SiO,) and
silicon nitride (SiN_).

20. The method as claimed in claim 15, wherein a refractive
index of the insulating layer is higher than a refractive index
of the second substrate.
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