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PROPERTIES AND METHOD OF MANUFACTURING THE SAME
(57)  Anorganic light emitting display device includes

a substrate (350) comprising a display area and a pe-
ripheral area and a first reflective member (370) posi-
tioned in both the display area and the peripheral area.
The first reflective member (370) includes a first opening
(70) formed in a light-emitting region of the display area
and a second opening (50) formed in the peripheral area.
The second reflective portion (372) has openings having

the same shape as openings formed in the first reflective
portion (371). Thus, a reflectivity of the first reflective por-
tion (371) may be substantially the same as a reflectivity
of the second reflective portion (372), and the first reflec-
tive portion (371) and the second reflective portion (372)
may be perceived as an integral reflective member.
Therefore, a bezel-less mirror organic light emitting dis-
play device may be manufactured.
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Description

[0001] The present invention relates to organic light
emitting display devices. More specifically, exemplary
embodiments of the present inventive concept relate to
organic light emitting display devices having improved
reflective properties, and their manufacture.

[0002] Flat panel display (FPD) devices have found
wide use in various electronic devices, because the flat
panel display device is lightweight and thin as compared
to a cathode-ray tube (CRT) display device. Typical ex-
amples of a flat panel display device are a liquid crystal
display (LCD) device and an organic light emitting diode
(OLED) display device. Compared to the LCD, the OLED
has many advantages such as a higher luminance and
a wider viewing angle. In addition, the OLED display de-
vice can be made thinner because the OLED display de-
vice does not require a backlight. In the OLED display
device, electrons and holes are injected into an organic
thin layer through a cathode and an anode, and then
recombined in the organicthin layer to generate excitons,
thereby generating light of a certain wavelength.

[0003] Recently, a mirror OLED device capable of re-
flecting an image of an object (or target) that is located
in the front of the OLED device by including a reflective
member has been developed. In addition, an OLED de-
vice having a mirror function and a touch function has
been developed. The reflective member may be dis-
posed inadisplay area and a peripheral area surrounding
the display area.

[0004] However, a reflectivity of a reflective member
disposed in the display area may be different from a re-
flectivity of areflective member disposedin the peripheral
area. Thus, the reflective member disposed in the pe-
ripheral area may be seen as separate from the reflective
member disposed in the display area.

[0005] Exemplary embodiments of the present inven-
tive concept provide an organic light emitting display de-
vice having a mirror function and a touch function.
[0006] Exemplary embodiments of the present inven-
tive concept also provide a method of manufacturing the
organic light emitting display device.

[0007] Inanexemplary embodiment of an organic light
emitting display device according to the presentinventive
concept, the organiclightemitting display device includes
a substrate comprising a display area and a peripheral
area and a first reflective member positioned in both the
display area and the peripheral area. The first reflective
member includes afirst opening formed in a light-emitting
region of the display area and a second opening formed
in the peripheral area.

[0008] Inanexemplary embodiment, the second open-
ing may have substantially the same shape and the same
size as the first opening.

[0009] Inanexemplary embodiment, the second open-
ing may have a different shape from the first opening.
[0010] Inanexemplary embodiment, the second open-
ing may have a different size from the first opening.
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[0011] Inanexemplary embodiment, the firstreflective
member may include a first reflective portion disposed in
the display area and a second reflective portion disposed
in the peripheral area and integrally formed with the first
reflective portion.

[0012] In an exemplary embodiment, a reflectivity of
the second reflective portion may be substantially equal
to a reflectivity of the first reflective portion.

[0013] In an exemplary embodiment, the organic light
emitting display device may further include a switching
element disposed in the light-emitting region and com-
prising a gate electrode, a source electrode and a drain
electrode overlapping the gate electrode, a lower elec-
trode electrically connected to the switching element, a
pixel defining layer proximate to the lower electrode and
having an opening formed in the light-emitting region, a
light emitting layer disposed on the lower electrode, an
upper electrode disposed on the pixel defining layer and
the light emitting layer and a metal line disposed in the
peripheral area.

[0014] In an exemplary embodiment, the organic light
emitting display device may further include a light-block-
ing pattern disposed in the peripheral area and overlap-
ping with the metal line.

[0015] Inanexemplary embodiment, the light-blocking
pattern may be disposed on the same layer as the pixel
defining layer.

[0016] Inanexemplary embodiment, the light-blocking
pattern may include a black organic material.

[0017] In an exemplary embodiment, the organic light
emitting display device may further include a second re-
flective member entirely disposed in the display area and
the peripheral area, the second reflective member over-
lapping the firstreflective member, and being thinner than
the first reflective member.

[0018] In an exemplary embodiment, the organic light
emitting display device may furtherinclude a second sub-
strate positioned to face the substrate. The first reflective
member may be disposed on a first surface of the second
substrate, and the second reflective member may be dis-
posed on a second surface opposing the first surface of
the second substrate.

[0019] In an exemplary embodiment, the organic light
emitting display device may furtherinclude a second sub-
strate positioned to face the substrate. The first reflective
member may be disposed on a first surface of the second
substrate, and the second reflective member may be dis-
posed between the second substrate and the first reflec-
tive member.

[0020] In an exemplary embodiment, the organic light
emitting display device may furtherinclude a second sub-
strate positioned to face the substrate. The second re-
flective member may be disposed on a first surface of
the second substrate, and the first reflective member may
be disposed between the second substrate and the sec-
ond reflective member.

[0021] In an exemplary embodiment, the organic light
emitting display device may further include a thin film
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encapsulation layer disposed on the substrate. The first
reflective member may be disposed on the thin film en-
capsulation layer.

[0022] In an exemplary embodiment, the organic light
emitting display device may further include a switching
element disposed in the light-emitting region and com-
prising a gate electrode, a source electrode and a drain
electrode overlapping the gate electrode, a lower elec-
trode electrically connected to the switching element, a
pixel defining layer proximate to the lower electrode and
having an opening formed in the light-emitting region, a
light emitting layer disposed on the lower electrode, an
upper electrode disposed on the pixel defining layer and
the light emitting layer and a metal line disposed in the
peripheral area.

[0023] In an exemplary embodiment, the organic light
emitting display device may further include a light-block-
ing pattern disposed in the peripheral area and overlap-
ping the metal line.

[0024] In anexemplary embodiment, the light-blocking
pattern may be disposed on the same layer as the pixel
defining layer.

[0025] In anexemplary embodiment, the light-blocking
pattern may include a black organic material.

[0026] In an exemplary embodiment, the organic light
emitting display device may further include an opposing
substrate positioned to face the substrate and a sealing
member disposed in the peripheral area so as to couple
the substrate to the opposing substrate. The second
opening may be disposed between the display area and
the sealing member and disposed between the sealing
member and an end of the substrate.

[0027] Inanexemplary embodiment, the second open-
ing may overlap the sealing member.

[0028] In an exemplary embodiment of a method of
manufacturing an organic light emitting display device,
the method includes forming a first reflective layer com-
prising a metal having a predetermined reflectivity and
patterning the first reflective layer to form a first reflective
member. The first reflective member includes a first
opening formed in a light-emitting region of the display
area and a second opening formed in the peripheral area.
[0029] In an exemplary embodiment, the method may
further include forming a switching element comprising
agate electrode, a source electrode and a drain electrode
overlapping the gate electrode, the switching element
formed on a substrate comprising a display area and a
peripheral area; forming a lower electrode on the switch-
ing element; forming a pixel defining layer having an
opening formed in the light-emitting region and further
formed on the lower electrode; forming a light emitting
layer on a portion of the lower electrode that is exposed
by the opening of the pixel defining layer; and forming an
upper electrode on the pixel defining layer and the light
emitting layer.

[0030] In an exemplary embodiment, the forming a
switching element may further include forming a metal
line disposed on a same layer as the gate electrode and
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electrically connected to the switching element. The
forming a pixel defining layer may further include forming
a light-blocking pattern overlapping the metal line in the
peripheral area.

[0031] Inanexemplary embodiment, the light-blocking
pattern may include a black organic material.

[0032] In an exemplary embodiment, the method may
further include forming a second reflective member over-
lapping the first reflective member, the second reflective
member being thinner than the first reflective member.
[0033] Inanexemplary embodiment, the firstreflective
member may be disposed on afirst surface of a substrate,
and the second reflective member may be disposed on
a second surface opposing the first surface of the sub-
strate.

[0034] Inanexemplary embodiment, the firstreflective
member may be disposed on afirst surface of a substrate,
and the second reflective member may be disposed be-
tween the substrate and the first reflective member.
[0035] In an exemplary embodiment, the second re-
flective member may be disposed on a first surface of a
substrate, and the first reflective member may be dis-
posed between the substrate and the second reflective
member.

[0036] In an exemplary embodiment, the method may
further include forming a thin film encapsulation layer on
the substrate before the patterning. The first reflective
member may be disposed on the thin film encapsulation
layer.

[0037] In an exemplary embodiment, the method may
further include forming a switching element comprising
agate electrode, asource electrode and adrain electrode
overlapping the gate electrode, the switching element
formed on a substrate comprising a display area and a
peripheral area; forming a lower electrode on the switch-
ing element; forming a pixel defining layer having an
opening formed in the light-emitting region and further
formed on the lower electrode; forming a light emitting
layer on a portion of the lower electrode that is exposed
by the opening of the pixel defining layer; and forming an
upper electrode on the pixel defining layer and the light
emitting layer.

[0038] In an exemplary embodiment, the forming a
switching element may further include forming a metal
line disposed on the same layer as the gate electrode
and electrically connected to the switching element. The
forming a pixel defining layer may further include forming
a light-blocking pattern overlapping with the metal line in
the peripheral area.

[0039] Inanexemplary embodiment, the light-blocking
pattern may include a black organic material.

[0040] According to the present exemplary embodi-
ment, an organic light emitting display device includes a
reflective member including a first reflective portion dis-
posed in the display area and a second reflective portion
disposed in the peripheral area. In addition, the second
reflective portion has openings having generally the
same shape as openings formed in the first reflective
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portion. Thus, a reflectivity of the first reflective portion
may be substantially the same as a reflectivity of the sec-
ond reflective portion, and thus the first reflective portion
and the second reflective portion may be perceived as
an integral reflective member. Therefore, a bezel-less
mirror organic light emitting display device may be man-
ufactured.

[0041] In addition, an organic light emitting display de-
vice includes a light-blocking pattern disposed in the pe-
ripheral area and overlapping metal lines, and thus the
light-blocking pattern may block light due to reflection of
the metal lines. Since light from a lower substrate is
blocked, a reflectivity of the reflective member may be
substantially constant over its area. Thus, a reflectivity
of the second reflective portion may be adjusted by ad-
justing of a shape, a size and the number of the second
openings. The reflectivity of the second reflective portion
may be the same as a reflectivity of the first reflective
portion.

[0042] In addition, an organic light emitting display de-
vice includes a thin film encapsulation layer. Thus, a flex-
ible organic light emitting display device having a mirror
function and a touch function may be manufactured.
[0043] The above and other features and advantages
of the present inventive concept will become more ap-
parent by describing in detailed exemplary embodiments
thereof with reference to the accompanying drawings, in
which:

FIG. 1is a plan view illustrating an organic light emit-
ting display device according to an exemplary em-
bodiment of the inventive concept;

FIG. 2 is a cross-sectional view taken along the line
I-I" and the line lI-II’ of FIG. 1;

FIGS. 3 to 8 are cross-sectional views illustrating a
method of manufacturing the organic light emitting
display device of FIG. 2;

FIG. 9is a plan view illustrating an organic light emit-
ting display device according to an exemplary em-
bodiment of the inventive concept;

FIG. 10 is a cross-sectional view taken along the line
II-11" and the line V-1V’ of FIG. 9;

FIGS. 11 to 13 are cross-sectional views illustrating
a method of manufacturing the organic light emitting
display device of FIG. 10;

FIG. 14 is a cross-sectional view taken along the line
II-1I" and the line V-1V’ of FIG. 9;

FIG. 15 is a plan view illustrating an organic light
emitting display device according to an exemplary
embodiment of the inventive concept;

FIG. 16A, 16B and 16C are cross-sectional views
takenalongtheline V-V’ andthe line VI-VI’' of FIG. 15;
FIGS. 17 to 19 are cross-sectional views illustrating
a method of manufacturing the organic light emitting
display device of FIG. 16A;

FIG. 20 is a plan view illustrating an organic light
emitting display device according to an exemplary
embodiment of the inventive concept;
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FIG. 21 is a cross-sectional view taken along the line
VII-VII' and the line VIII-VIII' of FIG. 20;

FIG. 22 is a cross-sectional view taken along the line
VII-VII' and the line VIII-VIII' of FIG. 20;

FIG. 23 is a cross-sectional view taken along the line
VII-VII' and the line VIII-VIII' of FIG. 20;

FIGS. 24 to 26 are cross-sectional views illustrating
a method of manufacturing the organic light emitting
display device of FIG. 21;

FIG. 27 is a plan view illustrating an organic light
emitting display device according to an exemplary
embodiment of the inventive concept;

FIG. 28 is a cross-sectional view taken along the line
IX-IX" and the line X-X' of FIG. 27;

FIGS. 29 to 31 are cross-sectional views illustrating
a method of manufacturing the organic light emitting
display device of FIG. 28;

FIG. 32 is a plan view illustrating an organic light
emitting display device according to an exemplary
embodiment of the inventive concept; and

FIG. 33 is a cross-sectional view taken along the line
XI-XI" and the line XII-XII" of FIG. 27.

[0044] Hereinafter, the present inventive concept will
be explained in detail with reference to the accompanying
drawings. The various Figures are not necessarily to
scale. All numerical values are approximate, and may
vary. All examples of specific materials and compositions
are to be taken as non-limiting and exemplary only. Other
suitable materials and compositions may be used in-
stead.

[0045] FIG. 1is aplan view illustrating an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept. FIG. 2 is a cross-sec-

tional view taken along the line I-I" and the line II-II’ of
FIG. 1.
[0046] ReferringtoFIGS. 1and 2, an organiclight emit-

ting display device according to an exemplary embodi-
ment of the inventive concept may include a display area
DA and a peripheral area PA.

[0047] An organic light emitting display device accord-
ing to an exemplary embodiment of the inventive concept
may include a light-emitting region A and a reflection re-
gion B. Pixels 60, 70 and 80 may be positioned in the
light-emitting region A. For example, the pixel 60 may be
a pixel emitting a red color, the pixel 70 may be a pixel
emitting a green color, and the pixel 80 may be a pixel
emitting a blue color.

[0048] A reflective member 370 may be disposed in
the reflection region B. The reflective member 370 may
include a first reflective portion 371 disposed in the dis-
play area DA and a second reflective portion 372 dis-
posed in the peripheral area PA. The first reflective por-
tion 371 may be integrally formed with the second reflec-
tive portion 372.

[0049] The reflective member 370 may include a ma-
terial having predetermined reflectivity. For example, the
reflective member 370 may include gold (Au), silver (Ag),
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aluminum (Al), magnesium (Mg), platinum (Pt), Nickel
(Ni), titanium (Ti), etc. Alternatively, the reflective mem-
ber 370 may be formed of an alloy, metal nitride, con-
ductive metal oxide, etc. For example, the reflective
member 370 may include an alloy containing aluminum,
aluminum nitride (AINx), an alloy containing silver, tung-
sten nitride (WNXx), an alloy containing copper, chrome
nitride (CrNx), an alloy containing molybdenum, titanium
nitride (TiNx), tantalum nitride (TaNx), strontium ruthe-
nium oxide (SRO), zinc oxide (ZnOx), stannum (tin) oxide
(SnOx), indium oxide (InOx), gallium oxide (GaOx), etc.
[0050] The first reflective portion 371 may have a plu-
rality of first openings 60, 70 and 80. The second reflec-
tive portion 372 may have a plurality of second openings
50 having the same shape as the first openings 60, 70
and 80. The first openings 60, 70 and 80 and the second
openings 50 may have a quadrangular shape. The sec-
ond openings 50 may have the same shape and the same
size as the first openings 60, 70 and 80. However, the
present inventive concept is not limited thereto, the sec-
ond openings 50 may have a different shape and a dif-
ferent size from any of the first openings 60, 70 and 80.
[0051] The first reflective portion 371 may have a plu-
rality of first openings 60, 70 and 80. The second reflec-
tive portion 372 may have a plurality of second openings
50. Since the second openings 50 have the same shape
as the first openings 60, 70 and 80, a reflectivity of the
first reflective portion 371 may be substantially the same
as a reflectivity of the second reflective portion 372. How-
ever, the present inventive conceptis not limited thereto,
and when a reflectivity of the first reflective portion 371
is different from the reflectivity of the second reflective
portion 372, in order to adjust the reflectivity of the second
reflective portion 372, a shape, a size and the number of
the second openings 50 may be changed.

[0052] An organic light emitting display device accord-
ing to an exemplary embodiment of the inventive concept
includes 7a first substrate 110, a buffer layer 115, a first
insulation interlayer 150, a second insulation layer 190,
a third insulation layer 270, a light emitting structure, a
pixel defining layer 310, a first sensing electrode 370,
and a second substrate 350. Here, the light emitting struc-
ture includes a switching element 250, a first electrode
290, an emission layer 330 and a second electrode 340.
The switching element 250 includes an active pattern
130, a gate electrode 170, a source electrode 210 and a
drain electrode 230. The reflective member 370 includes
the first openings 60, 70 and 80 formed in the display
areaandthe second openings 50 formed in the peripheral
area.

[0053] The organic light emitting display device 100
may include a plurality of pixel regions. One pixel region
may include a light-emitting region A and a reflection re-
gion B. The reflection region B may substantially sur-
round the light-emitting region A. The switching element
250, the first electrode 290, the emission layer 330 and
a portion of the second electrode 340 may be disposed
in the light-emitting region A. However, the present in-

10

15

20

25

30

35

40

45

50

55

ventive concept is not limited thereto, and the switching
element 250 may be disposed in the reflection region B.
[0054] A display image may be displayed in light-emit-
ting region A. An image of an object that is located in the
front of the organic light emitting display device 100 may
be reflected in the reflection region B.

[0055] The light emitting structure may be disposed on
the first substrate 110. The first substrate 110 may be
formed of transparent materials. For example, the first
substrate 110 may include quartz, synthetic quartz, cal-
cium fluoride, fluoride-doped quartz, a soda lime glass,
a non-alkali glass etc. Alternatively, the first substrate
110 may be formed of a flexible transparent resin sub-
strate. Here, the flexible transparent resin substrate for
the first substrate 110 may include a polyimide substrate.
For example, the polyimide substrate may include a first
polyimide layer, a barrier film layer, a second polyimide
layer, etc.

[0056] When the polyimide substrate is thin and flexi-
ble, the polyimide substrate may be formed on a rigid
glass substrate to help support the formation of the light
emitting structure. That is, in example embodiments, the
first substrate 110 may have a structure in which the first
polyimide layer, the barrier filmlayer and the second poly-
imide layer are stacked on a glass substrate. Here, after
an insulation layer is provided on the second polyimide
layer, the light emitting structure (e.g., the switching el-
ement 250, a capacitor, the first electrode 290, the light
emitting layer 330, the second electrode 340, etc) may
be disposed on the insulation layer.

[0057] After the light emitting structure is formed on
the insulation layer, the glass substrate may be removed.
It may be difficult for the light emitting structure to be
directly formed on the polyimide substrate, because the
polyimide substrate is thin and flexible. Accordingly, the
light emitting structure is formed on a rigid glass sub-
strate, and then the polyimide substrate may serve as
the first substrate 110 after removal of the glass sub-
strate. As the organic light emitting display device 100
includes the light-emitting region A and the reflection re-
gion B, the first substrate 110 may also include the light-
emitting region A and the reflection region B.

[0058] A buffer layer 115 may be disposed on the first
substrate 110. The buffer layer 115 may extend from the
light-emitting region A into the reflection region B. The
buffer layer 115 may prevent the diffusion (e.g., an out-
gassing) of metal atoms and/or impurities from the first
substrate 110. Additionally, the buffer layer 115 may con-
trol a rate of heat transfer in a crystallization process for
forming the active pattern 130, thereby obtaining a sub-
stantially uniform active pattern 130. Furthermore, the
buffer layer 115 may improve a surface flatness of the
first substrate 110 when a surface of the first substrate
110 is relatively irregular. According to a type of the first
substrate 110, at least two buffer layers may be provided
on the first substrate 110, or the buffer layer may not be
present.

[0059] The switching element 250 may include the ac-
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tive pattern 130, the gate electrode 170, the source elec-
trode 210, and the drain electrode 230. For example, the
active pattern 130 may be disposed on the first substrate
110. The active pattern 130 may be formed of an oxide
semiconductor, an inorganic semiconductor (e.g., amor-
phous silicon, polysilicon, etc.), an organic semiconduc-
tor, etc.

[0060] The first insulation layer 150 may be disposed
on the active pattern 130. The first insulation layer 150
may cover the active pattern 130 in the light-emitting re-
gion A, and may extend in the first direction on the first
substrate 110. That is, the first insulation layer 150 may
be disposed on substantially the entire first substrate 110.
The first insulation layer 150 may be formed of a silicon
compound, a metal oxide, etc.

[0061] The gate electrode 170 may be disposed on a
portion of the first insulation layer 150 under which the
active pattern 130 is disposed. The gate electrode 170
may be formed of a metal, an alloy, metal nitride, con-
ductive metal oxide, transparent conductive materials,
etc.

[0062] The second insulation layer 190 may be dis-
posed on the gate electrode 170. The second insulation
layer 190 may cover the gate electrode 170 in the light-
emitting region A, and may extend in the first direction
on the first substrate 110. That is, the second insulation
layer 190 may be disposed on substantially the entire
first substrate 110. The second insulation layer 190 may
be formed of a silicon compound, a metal oxide, etc.
[0063] The source electrode 210 and the drain elec-
trode 230 may be disposed on the secondinsulation layer
190. The source electrode 210 may be in contact with a
first side of the active pattern 130 by removing a portion
of the first and second insulation layers 150 and 190. The
drain electrode 230 may be in contact with a second side
of the active pattern 130 by removing a second portion
of the first and second insulation layers 150 and 190.
Each of the source electrode 210 and the drain electrode
230 may be formed of a metal, an alloy, metal nitride,
conductive metal oxide, transparent conductive materi-
als, etc.

[0064] The third insulation layer 270 may be disposed
on the source electrode 210 and the drain electrode 230.
The third insulation layer 270 may cover the source elec-
trode 210 and the drain electrode 230 in the sub-pixel
region, and may extend in the first direction on the first
substrate 110. That is, the third insulation layer 270 may
be disposed on substantially the entire first substrate 110.
The third insulation layer 270 may be formed of a silicon
compound, a metal oxide, etc.

[0065] The first electrode 290 may be disposed on the
third insulation layer 270. The first electrode 290 may be
in contact with the source electrode 210 by removing a
portion of the third insulation layer 270. That is, the first
electrode 290 may be electrically connected to the
switching element 250. The first electrode 290 may be
formed of a metal, an alloy, metal nitride, conductive met-
al oxide, transparent conductive materials, etc.
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[0066] Inthe presentexemplary embodiment, the gate
electrode 170 is disposed on the active pattern 130. How-
ever, the present inventive concept is not limited thereto,
and the gate electrode 170 may instead be disposed un-
der the active pattern 130.

[0067] The pixel defining layer 310 may be disposed
on the third insulation layer 270 to expose a portion of
the first electrode 290. The pixel defining layer 310 may
be formed of organic materials or inorganic materials. In
this case, the light emitting layer 330 may be disposed
on a portion of the first electrode 290 that is exposed by
the pixel defining layer 310.

[0068] The light emitting layer 330 may be disposed
onthe exposedfirstelectrode 290. The lightemitting layer
330 may be formed using light emitting materials capable
of generating different colors of light (e.g., a red color, a
blue color, and a green color). However, the present in-
ventive concept is not limited thereto, and the light emit-
ting layer 330 may instead stack light emitting materials
capable of generating different colors of light, so as to
emit white (or other) colored light.

[0069] The second electrode 340 may be disposed on
the pixel defining layer 310 and the light emitting layer
330. The second electrode 340 may cover the pixel de-
fining layer 310 and the light emitting layer 330 in the
light-emitting region A and the reflection region B, and
may extend in the first direction on the first substrate 110.
Thatis, the second electrode 340 may be electrically con-
nected to the first through third pixels. The second elec-
trode 340 may be formed of a metal, an alloy, metal ni-
tride, conductive metal oxide, a transparent conductive
material, etc. These may be used alone or in any com-
bination thereof. The first substrate 110 may be coupled
to the second substrate 350 by using a sealing member.
In addition, a filler may be disposed between the first
substrate 110 and the second substrate 350.

[0070] The reflective member 370 may include a ma-
terial having predetermined reflectivity. For example, the
reflective member 370 may include gold (Au), silver (Ag),
aluminum (Al), magnesium (Mg), platinum (Pt), Nickel
(Ni), titanium (Ti), etc. Alternatively, the reflective mem-
ber 370 may be formed of an alloy, metal nitride, con-
ductive metal oxide, etc. For example, the reflective
member 370 may include an alloy containing aluminum,
aluminum nitride (AINXx), an alloy containing silver, tung-
sten nitride (WNXx), an alloy containing copper, chrome
nitride (CrNx), an alloy containing molybdenum, titanium
nitride (TiNx), tantalum nitride (TaNXx), strontium ruthe-
nium oxide (SRO), zinc oxide (ZnOx), stannum oxide
(SnOx), indium oxide (InOx), gallium oxide (GaOx), etc.
[0071] The second substrate 350 and the first sub-
strate 110 may include substantially the same materials.
For example, the second substrate 350 may be formed
of quartz, synthetic quartz, calcium fluoride, fluoride-
doped quartz, soda lime glass, non-alkali glass, etc. In
some example embodiments, the second substrate 350
may be formed of a transparentinorganic material or flex-
ible plastic. For example, the second substrate 350 may
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include aflexible transparentresin substrate. In this case,
to increase flexibility of the organic light emitting display
device 100, the second substrate 350 may include a
stacked structure where at least one organic layer and
at least one inorganic layer are alternately stacked.
[0072] FIGS. 3 to 8 are cross-sectional views illustrat-
ing a method of manufacturing the organic light emitting
display device of FIG. 2.

[0073] Referring to FIG. 3, the buffer layer 115 is
formed on the first substrate 110. Thereafter, the active
pattern 130 and the first insulation layer 150 are formed
on the buffer layer 115.

[0074] The first substrate 110 may include quartz, syn-
thetic quartz, calcium fluoride, fluoride-doped quartz, a
soda lime glass, a non-alkali glass, etc.

[0075] The first substrate 110 may be formed of trans-
parent materials. For example, the first substrate 110
may include quartz, synthetic quartz, calcium fluoride,
fluoride-doped quartz, a soda lime glass, a non-alkali
glass, etc. Alternatively, the first substrate 110 may be
formed of a flexible transparent resin substrate. Here,
the flexible transparent resin substrate for the first sub-
strate 110 may include a polyimide substrate. For exam-
ple, the polyimide substrate may include a first polyimide
layer, a barrier film layer, a second polyimide layer, etc.
When the polyimide substrate is thin and flexible, it may
be formed on a rigid glass substrate to help support the
formation of the light emitting structure. That is, in exam-
ple embodiments, the first substrate 110 may have a
structure in which the first polyimide layer, the barrier film
layer and the second polyimide layer are stacked on a
glass substrate. Here, after aninsulation layeris provided
on the second polyimide layer, the light emitting structure
(e.g., the switching element 250, a capacitor, the first
electrode 290, the light emitting layer 330, the second
electrode 340, etc) may be disposed on the insulation
layer.

[0076] After the light emitting structure is formed on
the insulation layer, the glass substrate may be removed.
It may be difficult that the light emitting structure is directly
formed on the polyimide substrate because the polyimide
substrate is thin and flexible. Accordingly, the light emit-
ting structure may be formed on a rigid glass substrate,
and then the polyimide substrate may serve as the first
substrate 110 after the of the glass substrate. As the or-
ganic light emitting display device 100 includes the light-
emitting region A and the reflection region B, the first
substrate 110 may also include the light-emitting region
A and the reflection region B.

[0077] A buffer layer 115 may be disposed on the first
substrate 110. The buffer layer 115 may extend from the
light-emitting region A into the reflection region B. The
buffer layer 115 may prevent the diffusion (e.g., out-gas-
sing) of metal atoms and/or impurities from the first sub-
strate 110. Additionally, the buffer layer 115 may control
arate of heattransferin a crystallization process for form-
ing the active pattern 130, thereby obtaining a substan-
tially uniform active pattern 130. Furthermore, the buffer
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layer 115 may improve a surface flatness of the first sub-
strate 110 when a surface of the first substrate 110 is
relatively irregular. According to a type of the first sub-
strate 110, at least two buffer layers may be provided on
the first substrate 110, or the buffer layer may not be
present.

[0078] The active pattern 130 may be formed of an
oxide semiconductor, an inorganic semiconductor (e.g.,
amorphous silicon, polysilicon, etc.), an organic semi-
conductor, etc.

[0079] The first insulation layer 150 may be disposed
on the active pattern 130. The first insulation layer 150
may cover the active pattern 130 in the light-emitting re-
gion A, and may extend in the first direction on the first
substrate 110. That is, the first insulation layer 150 may
be disposed on substantially the entire first substrate 110.
The first insulation layer 150 may be formed of a silicon
compound, a metal oxide, etc.

[0080] Referring to FIG. 4, the gate electrode 170, a
metal line 135 and the second insulation layer 190 are
formed on the first substrate 110 after the first insulation
layer 150 is formed.

[0081] The gate electrode 170 may be disposed on a
portion of the first insulation layer 150 under which the
active pattern 130 is disposed. The gate electrode 170
may be formed of a metal, an alloy, metal nitride, con-
ductive metal oxide, transparent conductive materials,
etc.

[0082] The metal line 135 may be disposed on the
same layer as the gate electrode 170. The metal line 135
may include the same material as the gate electrode 170.
The metal line 135 may be formed of a metal, an alloy,
metal nitride, conductive metal oxide, transparent con-
ductive materials, etc. The metal line 135 may be a line,
a circuit or a common line electrically connected to the
switching element 250. However, the present inventive
concept is not limited thereto, and the metal line 135 may
instead, for example, be disposed on the same layer as
the source electrode 210 and the drain electrode 230.
[0083] The second insulation layer 190 may be dis-
posed on the gate electrode 170. The second insulation
layer 190 may cover the gate electrode 170 in the light-
emitting region A, and may extend in the first direction
on the first substrate 110. That is, the second insulation
layer 190 may be disposed on the entire first substrate
110. The second insulation layer 190 may be formed of
a silicon compound, a metal oxide, etc.

[0084] Referring to FIG. 5, the source electrode 210
and the drain electrode 230 are formed on the first sub-
strate 110 after the second insulation layer 190 is formed.
[0085] The source electrode 210 and the drain elec-
trode 230 may be disposed on the second insulation layer
190. The source electrode 210 may be in contact with a
first side of the active layer 130 by removing a portion of
the first and second insulation layers 150 and 190. The
drain electrode 230 may be in contact with a second side
of the active layer 130 by removing a second portion of
the first and second insulation layers 150 and 190. Each
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of the source electrode 210 and the drain electrode 230
may be formed of a metal, an alloy, metal nitride, con-
ductive metal oxide, transparent conductive materials,
etc.

[0086] Inthe present exemplary embodiment, the gate
electrode 170is disposed on the active pattern 130. How-
ever, the present inventive conceptis not limited thereto,
and the gate electrode 170 may instead, for example, be
disposed under the active pattern 130.

[0087] ReferringtoFIG. 6, the third insulation layer 270
and the first electrode 290 are formed on the first sub-
strate 110 over the source electrode 210 and the drain
electrode 230.

[0088] The third insulation layer 270 may be disposed
on the source electrode 210 and the drain electrode 230.
The third insulation layer 270 may cover the source elec-
trode 210 and the drain electrode 230 in the sub-pixel
region A, and may extend in the first direction on the first
substrate 110. That is, the third insulation layer 270 may
be disposed on substantially the entire first substrate 110.
The third insulation layer 270 may be formed of a silicon
compound, a metal oxide, etc.

[0089] The first electrode 290 may be disposed on the
third insulation layer 270. The first electrode 290 may be
in contact with the source electrode 210 by removing a
portion of the third insulation layer 270. In addition, the
first electrode 290 may be electrically connected to the
switching element 250. The first electrode 290 may be
formed of a metal, an alloy, metal nitride, conductive met-
al oxide, transparent conductive materials, etc.

[0090] Referring to FIG. 7, the pixel defining layer 310,
the light emitting layer 330 and the second electrode 340
are formed on the first substrate 110 over the first elec-
trode 290.

[0091] The pixel defining layer 310 may be disposed
on the third insulation layer 270 to expose a portion of
the first electrode 290. The pixel defining layer 310 may
be formed of organic materials or inorganic materials. In
this case, the light emitting layer 330 may be disposed
on the portion of first electrode 290 that is exposed by
the pixel defining layer 310.

[0092] The light emitting layer 330 may be disposed
onthe exposedfirst electrode 290. The light emitting layer
330 may be formed using light emitting materials capable
of generating different colors of light (e.g., a red color, a
blue color, and a green color). However, the present in-
ventive concept is not limited thereto, and the light emit-
ting layer 330 may instead stack light emitting materials
capable of generating different colors of light, so as to
emit white or other colored light.

[0093] The second electrode 340 may be disposed on
the pixel defining layer 310 and the light emitting layer
330. The second electrode 340 may cover the pixel de-
fining layer 310 and the light emitting layer 330 in the
light-emitting region A and the reflection region B, and
may extend in the first direction on the first substrate 110.
Thatis, the second electrode 340 may be electrically con-
nected to the first through third pixels 60, 70 and 80. The

10

15

20

25

30

35

40

45

50

55

second electrode 340 may be formed of a metal, an alloy,
metal nitride, conductive metal oxide, a transparent con-
ductive material, etc. These may be used alone orin any
combination thereof.

[0094] The pixel defining layer 310 and the second
electrode 340 may not be formed in (i.e. may be removed
from) the peripheral area PA. However, the present in-
ventive concept is not limited thereto, at least one of the
pixel defining layer 310 and the second electrode 340
may be formed in the peripheral area PA or at least por-
tion of the peripheral area PA.

[0095] Referring to FIG. 8, the reflective member 370
is formed on the second substrate 350.

[0096] The second substrate 350 and the first sub-
strate 110 may include substantially the same materials.
For example, the second substrate 350 may be formed
of quartz, synthetic quartz, calcium fluoride, fluoride-
doped quartz, soda lime glass, non-alkali glass, etc.
[0097] The reflective member 370 may include a first
reflective portion 371 disposed in the display area DA,
and a second reflective portion 372 disposed in the pe-
ripheral area PA. The first reflective portion 371 may be
integrally formed with the second reflective portion 372.
[0098] The reflective member 370 may include a ma-
terial having predetermined reflectivity. For example, the
reflective member 370 may include gold (Au), silver (Ag),
aluminum (Al), magnesium (Mg), platinum (Pt), Nickel
(Ni), titanium (Ti), etc. Alternatively, the reflective mem-
ber 370 may be formed of an alloy, metal nitride, con-
ductive metal oxide, etc. For example, the reflective
member 370 may include an alloy containing aluminum,
aluminum nitride (AINx), an alloy containing silver, tung-
sten nitride (WNXx), an alloy containing copper, chrome
nitride (CrNx), an alloy containing molybdenum, titanium
nitride (TiNx), tantalum nitride (TaNXx), strontium ruthe-
nium oxide (SRO), zinc oxide (ZnOx), stannum oxide
(SnOx), indium oxide (InOx), gallium oxide (GaOx), etc.
[0099] The first reflective portion 371 may have a plu-
rality of first openings 60, 70 and 80. The second reflec-
tive portion 372 may have a plurality of second openings
50 having the same general shape as the first openings
60, 70 and 80. For example, the first openings 60, 70 and
80 and the second openings 50 may have a quadrangular
shape. The second openings 50 may have the same
shape and the same size as the first openings 60, 70 and
80. However, the present inventive concept is not limited
thereto, and the second openings 50 may instead have
a different shape and/or a different size from the first
openings 60, 70 and 80.

[0100] The first reflective portion 371 may have a plu-
rality of first openings 60, 70 and 80. The second reflec-
tive portion 372 may have a plurality of second openings
50. Since the second openings 50 have the same shape
as the first openings 60, 70 and 80, a reflectivity of the
first reflective portion 371 may be the same as a reflec-
tivity of the second reflective portion 372. However, the
presentinventive conceptis notlimited thereto, and when
a reflectivity of the first reflective portion 371 is different
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from the reflectivity of the second reflective portion 372,
in order to adjust the reflectivity of the second reflective
portion 372, ashape, a size and the number of the second
openings 50 may be changed.

[0101] FIG. 9is a plan view illustrating an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept. FIG. 10 is a cross-
sectional view taken along the line IlI-III' and the line IV-
IV’ of FIG. 9.

[0102] The organic light emitting display device ac-
cording to the present exemplary embodiment is sub-
stantially the same as the organic light emitting display
device of FIGS. 1 and 2 except for the presence of a light-
blocking pattern 1315, and thus same reference numer-
als are used for same elements and repetitive explana-
tion will be omitted.

[0103] Referring to FIGS. 9 and 10, an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept may include a light-
blocking pattern 1315.

[0104] The light-blocking pattern 1315 overlaps the
metal line 1135. The light-blocking pattern 1315 may be
disposed on the same layer as the pixel defining layer
1310.

[0105] The light-blocking pattern 1315 may include an
opaque material. For example, the light-blocking pattern
1315 may include a black organic material. The light-
blocking pattern 1315 may include a carbon or a cobalt.
Therefore, the light-blocking pattern 1315 may block light
due to reflection by metal wirings.

[0106] The reflective member 1370 may include a first
reflective portion 1371 disposed in the display area DA
and a second reflective portion 1372 disposed in the pe-
ripheral area PA. The first reflective portion 1371 may be
integrally formed with the second reflective portion 1372.
[0107] Thefirstreflective portion 1371 may have a plu-
rality of first openings 60, 70 and 80. The second reflec-
tive portion 1372 may have a plurality of second openings
50 having substantially the same shape as the first open-
ings 60, 70 and 80. The first openings 60, 70 and 80 and
the second openings 50 may have a generally quadran-
gular shape. The second openings 50 may have the
same shape and the same size as the first openings 60,
70 and 80. However, the presentinventive concept is not
limited thereto, and the second openings 50 may alter-
natively have a different shape and a different size from
the first openings 60, 70 and 80.

[0108] Thefirstreflective portion 1371 may have a plu-
rality of first openings 60, 70 and 80. The second reflec-
tive portion 1372 may have a plurality of second openings
50. Since the second openings 50 have the same shape
as the first openings 60, 70 and 80, a reflectivity of the
first reflective portion 1371 may be the same as areflec-
tivity of the second reflective portion 1372. However, the
presentinventive conceptis notlimited thereto, and when
a reflectivity of the first reflective portion 1371 is different
from the reflectivity of the second reflective portion 1372,
in order to adjust the reflectivity of the second reflective
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portion 1372, a shape, a size and the number of the sec-
ond openings 50 may be changed.

[0109] Inthe presentexemplary embodiment, the light-
blocking pattern 1315 overlaps the metal line 1135, and
thus the light-blocking pattern 1315 may block light due
to reflection from the metal line 1135. Since light from a
lower substrate is blocked, a reflectivity of the reflective
member 1370 may be constant. Thus, a reflectivity of the
second reflective portion 1372 may be adjusted by ad-
justing of a shape, a size and the number of the second
openings 50. The reflectivity of the second reflective por-
tion 1372 may be substantially the same as a reflectivity
of the first reflective portion 1371.

[0110] FIGS. 11 to 13 are cross-sectional views illus-
trating a method of manufacturing the organic light emit-
ting display device of FIG. 10.

[0111] Referring to FIG. 11, the third insulation layer
1270 and the first electrode 1290 are formed on the first
substrate 1110 on which the source electrode 1210 and
the drain electrode 1230 are formed.

[0112] The third insulation layer 1270 may be disposed
on the source electrode 1210 and the drain electrode
1230. The third insulation layer 1270 may cover the
source electrode 1210 and the drain electrode 1230 in
the sub-pixel region A, and may extend in the first direc-
tion onthe first substrate 1110. Thatis, the third insulation
layer 1270 may be disposed on the entire first substrate
1110. The third insulation layer 1270 may be formed of
a silicon compound, a metal oxide, etc.

[0113] The first electrode 1290 may be disposed on
the third insulation layer 1270. The first electrode 1290
may be in contact with the source electrode 1210 by re-
moving a portion of the third insulation layer 1270. In this
manner, the first electrode 1290 may be electrically con-
nected to the switching element 1250. The first electrode
1290 may be formed of a metal, an alloy, metal nitride,
conductive metal oxide, transparent conductive materi-
als, etc.

[0114] Referringto FIG. 12 and FIG. 7, the pixel defin-
ing layer 1310, the light-blocking pattern 1315, the light
emitting layer 1330 and the second electrode 1340 are
formed on the first substrate 1110 on which the first elec-
trode 1290 is formed.

[0115] The pixel defining layer 1310 may be disposed
on the third insulation layer 1270 to expose a portion of
the first electrode 1290. The pixel defining layer 1310
may be formed of organic materials or inorganic materi-
als. In this case, the light emitting layer 1330 may be
disposed on a portion that the first electrode 1290 is ex-
posed by the pixel defining layer 1310.

[0116] The light-blocking pattern 1315 may include an
opaque material. For example, the light-blocking pattern
1315 may include a black organic material. The light-
blocking pattern 1315 may include a carbon or a cobalt.
Therefore, the light-blocking pattern 1315 may block light
due to reflection by metal wirings.

[0117] The light emitting layer 1330 may be disposed
on the exposed first electrode 1290. The light emitting
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layer 1330 may be formed using light emitting materials
capable of generating different colors of light (e.g., ared
color, a blue color, and a green color). However, the
present inventive concept is not limited thereto, the light
emitting layer 1330 may stack light emitting materials ca-
pable of generating different colors of light, so as to emit
white or other colored light.

[0118] The second electrode 1340 may be disposed
on the pixel defining layer 1310 and the light emitting
layer 1330. The second electrode 1340 may cover the
pixel defining layer 1310 and the light emitting layer 1330
in the light-emitting region A and the reflection region B,
and may extend in the first direction on the first substrate
1110. That is, the second electrode 1340 may be elec-
trically connected to the first through third pixels. The
second electrode 1340 may be formed of a metal, an
alloy, metal nitride, conductive metal oxide, a transparent
conductive material, etc. These may be used alone orin
any combination thereof.

[0119] Referring to FIG. 13, the reflective member
1370 is formed on the second substrate 1350.

[0120] The second substrate 1350 and the first sub-
strate 1110 may include substantially the same materials.
For example, the second substrate 1350 may be formed
of quartz, synthetic quartz, calcium fluoride, fluoride-
doped quartz, soda lime glass, non-alkali glass, etc.
[0121] The reflective member 1370 may include a first
reflective portion 1371 disposed in the display area DA,
and a second reflective portion 1372 disposed in the pe-
ripheral area PA. The first reflective portion 1371 may be
integrally formed with the second reflective portion 1372.
[0122] Thereflective member 1370 may include a ma-
terial having predetermined reflectivity. For example, the
reflective member 1370 may include gold (Au), silver
(Ag), aluminum (Al), magnesium (Mg), platinum (Pt),
Nickel (Ni), titanium (Ti), etc. Alternatively, the reflective
member 1370 may be formed of an alloy, metal nitride,
conductive metal oxide, etc. For example, the reflective
member 1370 may include an alloy containing aluminum,
aluminum nitride (AINx), an alloy containing silver, tung-
sten nitride (WNXx), an alloy containing copper, chrome
nitride (CrNx), an alloy containing molybdenum, titanium
nitride (TiNx), tantalum nitride (TaNx), strontium ruthe-
nium oxide (SRO), zinc oxide (ZnOx), stannum oxide
(SnOx), indium oxide (InOx), gallium oxide (GaOx), etc.
[0123] Thefirstreflective portion 1371 may have a plu-
rality of first openings 60, 70 and 80. The second reflec-
tive portion 1372 may have a plurality of second openings
50 having at least approximately the same shape as the
first openings 60, 70 and 80. The first openings 60, 70
and 80 and the second openings 50 may have agenerally
quadrangular shape. The second openings 50 may have
generally the same shape and the same size as the first
openings 60, 70 and 80. However, the present inventive
concept is not limited thereto, and the second openings
50 may instead have a different shape and a different
size from the first openings 60, 70 and 80.

[0124] Since the second openings 50 have the same
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shape as the first openings 60, 70 and 80, a reflectivity
of the first reflective portion 1371 may be the same as a
reflectivity of the second reflective portion 1372. Howev-
er, the present inventive concept is not limited thereto,
and when a reflectivity of the first reflective portion 1371
is different from the reflectivity of the second reflective
portion 1372, in order to adjust the reflectivity of the sec-
ond reflective portion 1372, a shape, a size and the
number of the second openings 50 may be changed.
[0125] FIG. 14 is a cross-sectional view taken along
the line llI-1II" and the line IV-IV’ of FIG. 9.

[0126] The organic light emitting display device ac-
cording to the present exemplary embodiment is sub-
stantially the same as the organic light emitting display
device of FIG. 10 except for a pixel defining layer 1310,
and thus same reference numerals are used for same
elements and repetitive explanation will be omitted.
[0127] Referring to FIG. 14, an organic light emitting
display device according to an exemplary embodiment
of the inventive concept may include a light-blocking pat-
tern 1315 integrally formed with pixel defining layer 1310.
[0128] The light-blocking pattern 1315 overlaps the
metal line 1135. The light-blocking pattern 1315 may be
disposed on the same layer as the pixel defining layer
1310.

[0129] The pixel defining layer 1310 may include an
opaque material. For example, the pixel defining layer
1310 may include a black organic material. The pixel de-
fining layer 1310 may include a carbon or a cobalt.
[0130] The light-blocking pattern 1315 may be formed
from the same material as pixel defining layer 1310,
which may include an opaque material. For example, the
light-blocking pattern 1315 may include a black organic
material. The light-blocking pattern 1315 may include a
carbon or a cobalt. Therefore, the light-blocking pattern
1315 may block light due to reflection by metal wirings.
[0131] FIG. 15isaplanview illustrating an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept. FIG. 16A, 16B and
16C are cross-sectional views taken along the line V-V’
and the line VI-VI’ of FIG. 15.

[0132] The organic light emitting display device ac-
cording to the present exemplary embodiment is sub-
stantially the same as the organic light emitting display
device of FIGS. 1 and 2, except for a first reflective mem-
ber 2370 and a second reflective member 2390. Thus,
same reference numerals are used for same elements
and repetitive explanation will be omitted.

[0133] Referring to FIGS. 15, 16A, 16B and 16C, an
organic light emitting display device according to an ex-
emplary embodiment of the inventive concept may in-
clude a firstreflective member 2370 and a second reflec-
tive member 2390.

[0134] A reflective member device according to an ex-
emplary embodiment of the inventive concept includes
a first reflective member 2370 disposed in the reflection
region B, and a second reflective member 2390 disposed
in the light-emitting region A and the reflection region B.
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[0135] A reflectivity of the first reflective member 2370
may be different from areflectivity of the second reflective
member 2390. A thickness of the second reflective mem-
ber 2390 may be thinner than a thickness of the first re-
flective member 2370. A portion of light may penetrate
through the second reflective member 2390 and a portion
of light may be reflected by the second reflective member
2390. When the reflection member includes only the first
reflective member 2370, scattered reflection may occur
at an edge of the first reflective member 2370. However,
an organic light emitting display device according to an
exemplary embodiment of the inventive concept includes
the second reflective member 2390 disposed in the light-
emitting region A and the reflection region B. Thus, scat-
tered reflection from edges of the first reflection member
may be decreased.

[0136] In an exemplary embodiment of FIG. 16A, the
first reflective member 2370 may be disposed on a first
(e.g., lower) surface of the second substrate 2350, and
the second reflective member 2390 may be disposed on
a second (e.g., upper) surface opposing the first surface
of the second substrate 2350. In other words, the first
reflective member 2370 may be disposed under the sec-
ond substrate 2350, and the second reflective member
2390 may be disposed above the second substrate 2350.
A fourth insulation layer 2395 may be disposed on the
second reflective member 2390.

[0137] In an exemplary embodiment of FIG. 16B, both
the firstreflective member 2370 and the second reflective
member 2390 may be disposed on the first (e.g., lower)
surface of the second substrate 2350. For example, the
first reflective member 2370 may be disposed under the
second substrate 2350, and the second reflective mem-
ber 2390 may be disposed between the second substrate
2350 and the first reflective member 2370.

[0138] Inan exemplary embodiment of FIG. 16C, both
the firstreflective member 2370 and the second reflective
member 2390 may be disposed on the first (e.g., lower)
surface of the second substrate 2350. For example, the
second reflective member 2390 may be disposed under
the second substrate 2350, and the first reflective mem-
ber 2370 may be disposed between the second substrate
2350 and the second reflective member 2390.

[0139] FIGS. 17 to 19 are cross-sectional views illus-
trating a method of manufacturing the organic light emit-
ting display device of FIG. 16A.

[0140] Referring to FIG. 17, the pixel defining layer
2310, the light emitting layer 2330 and the second elec-
trode 2340 are formed on the first substrate 2110 on
which the first electrode 2290 is formed.

[0141] The method of manufacturing an organic light
emitting display device according to the present exem-
plary embodiment is substantially the same as the meth-
od of manufacturing an organic light emitting display de-
vice of FIGS. 3 to 7, and thus same reference numerals
are used for same elements and repetitive explanation
will be omitted.

[0142] Referring to FIG. 18, the first reflective member
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2370 is formed on a first surface of the second substrate
2350.

[0143] The second substrate 2350 and the first sub-
strate 2110 may include substantially the same materials.
For example, the second substrate 2350 may be formed
of quartz, synthetic quartz, calcium fluoride, fluoride-
doped quartz, soda lime glass, non-alkali glass etc.
[0144] The first reflective member 2370 may include a
first reflective portion 2371 disposed in the display area
DA, and a second reflective portion 2372 disposed in the
peripheral area PA. The first reflective portion 2371 may
be integrally formed with the second reflective portion
2372.

[0145] ReferringtoFIG. 19, the second reflective mem-
ber 2390 is formed on a second (upper) surface opposing
the first (lower) surface of the second substrate 2350.
The fourth insulation layer 2395 is formed on the second
reflective member 2390.

[0146] The second reflective member 2390 is formed
directly on the second surface opposing the first surface
of the second substrate 2350. The second reflective
member 2390 is disposed in the light-emitting region A
and the reflection region B. However, the present inven-
tive concept is not limited thereto, and an insulation layer
may instead be disposed between the second substrate
2350 and the second reflective member 2390, for exam-
ple.

[0147] FIG.20is aplanview illustrating an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept. FIG. 21 is a cross-
sectional view taken along the line VII-VII' and the line
VIII-VIII" of FIG. 20.

[0148] The organic light emitting display device ac-
cording to the present exemplary embodiment is sub-
stantially the same as the organic light emitting display
device of FIGS. 1 and 2, except for a thin film encapsu-
lation layer 3410 and a fourth insulation layer 3420. Thus,
same reference numerals are used for same elements
and repetitive explanation will be omitted.

[0149] Referring to FIGS. 20 and 21, an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept may include the thin
film encapsulation layer 3410 formed on a second elec-
trode 3340, and the fourth insulation layer 3420 formed
on a reflective member 3370.

[0150] The thin film encapsulation layer 3410 may in-
clude atleast one inorganic layer and atleast one organic
layer. For example, the thin film encapsulation layer 3410
may be formed by stacking (e.g., sequentially stacking)
a first inorganic layer, an organic layer, and a second
inorganic layer.

[0151] For example, the organic layer may be formed
of a polymer, and may itself be a single layer or multiple
layers (e.g., stacked layers) that is formed of, for exam-
ple, one of polyethylene terephthalate, a polyimide, a
polycarbonate, an epoxy, a polyethylene and a polyacr-
ylate. The organic layer may also be formed of a poly-
acrylate; for example, the organic layer may include a
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polymerized monomer composition including a diacrylate
monomer or a triacrylate monomer. The monomer com-
position may further include a monoacrylate monomer.
The monomer composition may further include a suitable
photoinitiator such as thermoplastic polyolefin (TPO), but
is not limited thereto.

[0152] The first inorganic layer and the second inor-
ganic layer may be single layers or stacked layers includ-
ing a metal oxide or a metal nitride. For example, the first
inorganic layer and the second inorganic layer may in-
clude one of silicon nitride (e.g., SiNx), aluminum oxide
(e.g.,Al,O5), silicon oxide (e.g., SiO,), and titanium oxide
(e.g., TiO,). In this case, the second inorganic layer may
be formed to or configured to prevent or reduce moisture
from permeating into the light-emitting structure.

[0153] However, the present inventive concept is not
limited thereto, and other configurations are contemplat-
ed. For example, the thin film encapsulation layer 3410
may be formed by stacking (e.g., sequentially stacking)
a first inorganic layer, a first organic layer, a second in-
organiclayer, asecond organiclayer and a third inorganic
layer.

[0154] The reflective member 3370 is formed on the
thin film encapsulation layer 3410.

[0155] The reflective member 3370 may include a first
reflective portion 3371 disposed in the display area DA,
and a second reflective portion 3372 disposed in the pe-
ripheral area PA. The first reflective portion 3371 may be
integrally formed with the second reflective portion 3372.
[0156] The reflective member 3370 may include a ma-
terial having predetermined reflectivity. For example, the
reflective member 3370 may include gold (Au), silver
(Ag), aluminum (Al), magnesium (Mg), platinum (Pt),
Nickel (Ni), titanium (Ti), etc. Alternatively, the reflective
member 3370 may be formed of an alloy, metal nitride,
conductive metal oxide, etc. For example, the reflective
member 3370 may include an alloy containing aluminum,
aluminum nitride (AINx), an alloy containing silver, tung-
sten nitride (WNXx), an alloy containing copper, chrome
nitride (CrNx), an alloy containing molybdenum, titanium
nitride (TiNx), tantalum nitride (TaNx), strontium ruthe-
nium oxide (SRO), zinc oxide (ZnOx), stannum oxide
(SnOx), indium oxide (InOx), gallium oxide (GaOx), etc.
[0157] Thefirstreflective portion 3371 may have a plu-
rality of first openings 60, 70 and 80. The second reflec-
tive portion 3372 may have a plurality of second openings
50 having generally the same shape as the first openings
60, 70 and 80. The first openings 60, 70 and 80 and the
second openings 50 may, for example, generally have a
quadrangular shape. The second openings 50 may have
approximately the same shape and the same size as the
first openings 60, 70 and 80. However, the present in-
ventive concept is not limited thereto, and the second
openings 50 may instead have a different shape and a
different size from the first openings 60, 70 and 80.
[0158] Thefirstreflective portion 3371 may have a plu-
rality of first openings 60, 70 and 80. The second reflec-
tive portion 3372 may have a plurality of second openings
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50. Since the second openings 50 have the same shape
as the first openings 60, 70 and 80, a reflectivity of the
first reflective portion 3371 may be about the same as a
reflectivity of the second reflective portion 3372. Howev-
er, the present inventive concept is not limited thereto,
and when a reflectivity of the first reflective portion 3371
is different from the reflectivity of the second reflective
portion 3372, in order to adjust the reflectivity of the sec-
ond reflective portion 3372, a shape, a size and the
number of the second openings 50 may be changed.
[0159] A fourth insulation layer 3420 may be disposed
on the reflective member 3370. The fourth insulation lay-
er 3420 may be formed of a silicon compound, a metal
oxide, etc.

[0160] FIG. 22 is a cross-sectional view taken along
the line VII-VII' and the line VIII-VIII of FIG. 20.

[0161] The organic light emitting display device ac-
cording to the present exemplary embodiment is sub-
stantially the same as the organic light emitting display
of FIG. 21 except for a first reflective member 3370 and
a second reflective member 3390, and thus same refer-
ence numerals are used for same elements and repetitive
explanation will be omitted.

[0162] Referring to FIG. 22, a reflective member ac-
cording to an exemplary embodiment of the inventive
concept may include a first reflective member 3370 dis-
posed in the reflection region B, and a second reflective
member 3390 disposed in the light-emitting region A and
the reflection region B.

[0163] The first reflective member 3370 is formed on
the thin film encapsulation layer 3410. The second re-
flective member 3390 is disposed on the film encapsu-
lation layer 3410 over the first reflective member 3370.
[0164] A reflectivity of the first reflective member 3370
may be different from a reflectivity of the second reflective
member 3390. A thickness of the second reflective mem-
ber 3390 may be thinner than a thickness of the first re-
flective member 3370. A portion of light may penetrate
through the second reflective member 3390 and a portion
of light may be reflected by the second reflective member
3390. When the reflection member includes only the first
reflective member 3370, scattered reflection may occur
at an edge of the first reflective member 3370. However,
an organic light emitting display device according to an
exemplary embodiment of the inventive conceptincludes
the second reflective member 3390 disposed in the light-
emitting region A and the reflection region B. Thus, scat-
tered reflection occurring at an edge of the first reflection
member may be decreased.

[0165] FIG. 23 is a cross-sectional view taken along
the line VII-VII' and the line VIII-VIII of FIG. 20.

[0166] The organic light emitting display device ac-
cording to the present exemplary embodiment is sub-
stantially the same as the organic light emitting display
device of FIG. 21 except for a first reflective member
3370 and a second reflective member 3390, and thus
same reference numerals are used for same elements
and repetitive explanation will be omitted.
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[0167] Referring to FIGS. 23, a reflective member ac-
cording to an exemplary embodiment of the inventive
concept may include a first reflective member 3370 dis-
posed in the reflection region B, and a second reflective
member 3390 disposed in the light-emitting region A and
the reflection region B.

[0168] The second reflective member 3390 is formed
on the thin film encapsulation layer 3410. The first reflec-
tive member 3370 is disposed on the second reflective
member 3390.

[0169] A reflectivity of the first reflective member 3370
may be different from a reflectivity of the second reflective
member 3390. A thickness of the second reflective mem-
ber 3390 may be thinner than a thickness of the first re-
flective member 3370. A portion of light may penetrate
through the second reflective member 3390 and a portion
of light may be reflected by the second reflective member
3390. When the reflection member includes only the first
reflective member 3370, scattered reflection may occur
at an edge of the first reflective member 3370. However,
an organic light emitting display device according to an
exemplary embodiment of the inventive concept includes
the second reflective member 3390 disposed in the light-
emitting region A and the reflection region B. Thus, scat-
tered reflection occurring at an edge of the first reflection
member may be decreased.

[0170] FIGS. 24 to 26 are cross-sectional views illus-
trating a method of manufacturing the organic light emit-
ting display device of FIG. 21.

[0171] Referring to FIG. 24, the pixel defining layer
3310, the light emitting layer 3330 and the second elec-
trode 3340 are formed on the first substrate 3110 on
which the first electrode 3290 is formed.

[0172] The method of manufacturing an organic light
emitting display device according to the present exem-
plary embodiment is substantially the same as the meth-
od of manufacturing an organic light emitting display de-
vice of FIGS. 3 to 7, and thus same reference numerals
are used for same elements and repetitive explanation
will be omitted.

[0173] Referring to FIG. 25, the thin film encapsulation
layer 3410 is formed on the first substrate 3110 on which
the second electrode 3340 is formed.

[0174] The thin film encapsulation layer 3410 may be
formed by stacking (e.g., sequentially stacking) a first
inorganic layer, an organic layer, and a second inorganic
layer.

[0175] For example, the organic layer may be formed
of a polymer, and may also be a single layer or multiple
layers (e.g., stacked layers) that is formed of, e.g., one
of polyethylene terephthalate, a polyimide, a polycar-
bonate, an epoxy, a polyethylene and a polyacrylate. The
organic layer may also be formed of a polyacrylate; for
example, the organic layer may include a polymerized
monomer composition including a diacrylate monomer
oratriacrylate monomer. The monomer composition may
further include a monoacrylate monomer. The monomer
composition may further include a suitable photoinitiator
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such as thermoplastic polyolefin (TPO), but is not limited
thereto.

[0176] The first inorganic layer and the second inor-
ganic layer may be single layers or stacked layers includ-
ing a metal oxide or a metal nitride. For example, the first
inorganic layer and the second inorganic layer may in-
clude one of silicon nitride (e.g., SiNx), aluminum oxide
(e.g., Al,O5), silicon oxide (e.g., SiO,), and titanium oxide
(e.g., TiOy). In this case, the second inorganic layer may
be formed to or configured to prevent or reduce moisture
from permeating into the light-emitting structure.

[0177] Referring to FIG. 26, the reflective member
3370 is formed on the first substrate 3110 on which the
thin film encapsulation layer 3410 is formed.

[0178] The reflective member 3370 may include a first
reflective portion 3371 disposed in the display area DA
and a second reflective portion 3372 disposed in the pe-
ripheral area PA. The first reflective portion 3371 may be
integrally formed with the second reflective portion 3372.
[0179] Referring to FIG. 21, the fourth insulation layer
3420 is formed on the first substrate 3110 on which the
reflective member 3370 is formed.

[0180] A fourth insulation layer 3420 may be disposed
on the reflective member 3370. The fourth insulation lay-
er 3420 may be formed of a silicon compound, a metal
oxide, etc.

[0181] FIG.27isaplanview illustrating an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept. FIG. 28 is a cross-
sectional view taken along the line IX-IX’ and the line X-
X of FIG. 27.

[0182] The organic light emitting display device ac-
cording to the present exemplary embodiment is sub-
stantially the same as the organic light emitting display
device of FIGS. 1 and 2 except for a light-blocking pattern
4315, a thin film encapsulation layer 4410 and a fourth
insulation layer 4420, and thus same reference numerals
are used for same elements and repetitive explanation
will be omitted.

[0183] Referring to FIGS. 27 and 28, an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept may include the light-
blocking pattern 4315, the thin film encapsulation layer
4410 formed on a second electrode 4340 and the light-
blocking pattern 4315, and the fourth insulation layer
4420 formed on a reflective member 4370.

[0184] The light-blocking pattern 4315 overlaps the
metal line 4135. The light-blocking pattern 4315 may be
disposed on the same layer as the pixel defining layer
4310.

[0185] The light-blocking pattern 4315 may include an
opaque material. For example, the light-blocking pattern
4315 may include a black organic material. The light-
blocking pattern 4315 may include a carbon or a cobalt.
Therefore, the light-blocking pattern 4315 may block light
due to reflection by metal wirings such as the underlying
metal line 4135.

[0186] The thin film encapsulation layer 4410 may be
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formed by stacking (e.g., sequentially stacking) a first
inorganic layer, an organic layer, and a second inorganic
layer.

[0187] For example, the organic layer may be formed
of a polymer, and may also be a single layer or multiple
layers (e.g., stacked layers) that is formed of, for exam-
ple, one of polyethylene terephthalate, a polyimide, a
polycarbonate, an epoxy, a polyethylene and a polyacr-
ylate. The organic layer may also be formed of a poly-
acrylate; for example, the organic layer may include a
polymerized monomer composition including a diacrylate
monomer or a triacrylate monomer. The monomer com-
position may further include a monoacrylate monomer.
The monomer composition may further include a suitable
photoinitiator such as thermoplastic polyolefin (TPO), but
is not limited thereto.

[0188] The first inorganic layer and the second inor-
ganic layer may be single layers or stacked layers includ-
ing a metal oxide or a metal nitride. For example, the first
inorganic layer and the second inorganic layer may in-
clude one of silicon nitride (e.g., SiNx), aluminum oxide
(e.g.,Al,O5), silicon oxide (e.g., SiO,), and titanium oxide
(e.g., TiO,). In this case, the second inorganic layer may
be formed to or configured to prevent or reduce perme-
ation of moisture into the light-emitting structure.

[0189] However, the present inventive concept is not
limited to the above. For instance, the thin film encapsu-
lationlayer 4410 may instead be formed by stacking (e.g.,
sequentially stacking) a firstinorganic layer, a first organ-
ic layer, a second inorganic layer, a second organic layer
and a third inorganic layer.

[0190] The reflective member 4370 is formed on the
thin film encapsulation layer 4410. A fourth insulation lay-
er4420 may be disposed on the reflective member 4370.
The fourth insulation layer 4420 may be formed of a sil-
icon compound, a metal oxide, etc.

[0191] FIGS. 29 to 31 are cross-sectional views illus-
trating a method of manufacturing the organic light emit-
ting display device of FIG. 28.

[0192] Referring to FIG. 29, the pixel defining layer
4310, the light-blocking pattern 4315, the light emitting
layer 4330 and the second electrode 4340 are formed
on the first substrate 4110 on which the first electrode
4290 is formed.

[0193] The method of manufacturing an organic light
emitting display device according to the present exem-
plary embodiment is substantially the same as the meth-
od of manufacturing an organic light emitting display de-
vice of FIGS. 3 to 7, and thus same reference numerals
are used for same elements and repetitive explanation
will be omitted.

[0194] The light-blocking pattern 4315 overlaps the
metal line 4135. The light-blocking pattern 4315 may be
disposed on the same layer as the pixel defining layer
4310.

[0195] The light-blocking pattern 4315 may include an
opaque material. For example, the light-blocking pattern
4315 may include a black organic material. The light-
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blocking pattern 4315 may include a carbon or a cobalt.
Therefore, the light-blocking pattern 4315 may block light
due to reflection by metal wirings.

[0196] Referringto FIG. 30, the thin film encapsulation
layer 4410 is formed on the first substrate 4110 on which
the second electrode 4340 is formed.

[0197] The thin film encapsulation layer 4410 may be
formed by stacking (e.g., sequentially stacking) a first
inorganic layer, an organic layer, and a second inorganic
layer.

[0198] For example, the organic layer may be formed
of a polymer, and may also be a single layer or multiple
layers (e.g., stacked layers) that is formed of, for exam-
ple, one of polyethylene terephthalate, a polyimide, a
polycarbonate, an epoxy, a polyethylene and a polyacr-
ylate. The organic layer may also be formed of a poly-
acrylate; for example, the organic layer may include a
polymerized monomer compositionincluding a diacrylate
monomer or a triacrylate monomer. The monomer com-
position may further include a monoacrylate monomer.
The monomer composition may further include a suitable
photoinitiator such as thermoplastic polyolefin (TPO), but
is not limited thereto.

[0199] The first inorganic layer and the second inor-
ganic layer may be single layers or stacked layers includ-
ing a metal oxide or a metal nitride. For example, the first
inorganic layer and the second inorganic layer may in-
clude one of silicon nitride (e.g., SiNx), aluminum oxide
(e.g., Al,O3), silicon oxide (e.g., SiO,), and titanium oxide
(e.g., TiO,). In this case, the second inorganic layer may
be formed to or configured to prevent or reduce perme-
ation of moisture into the light-emitting structure.

[0200] Referring to FIG. 31, the reflective member
4370 is formed on the first substrate 4110 on which the
thin film encapsulation layer 4410 is formed.

[0201] The reflective member 4370 may include a first
reflective portion 4371 disposed in the display area DA
and a second reflective portion 4372 disposed in the pe-
ripheral area PA. The first reflective portion 4371 may be
integrally formed with the second reflective portion 4372.
[0202] Referring to FIG. 28, the fourth insulation layer
4420 is formed on the first substrate 4110 on which the
reflective member 4370 is formed.

[0203] The fourth insulation layer 4420 may be dis-
posed on the reflective member 4370. The fourth insu-
lation layer 4420 may be formed of a silicon compound,
a metal oxide, etc.

[0204] FIG.32isaplanview illustrating an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept. FIG. 33 is a cross-
sectional view taken along the line XI-XI' and the line XII-
XII' of FIG. 27.

[0205] The organic light emitting display device ac-
cording to the present exemplary embodiment is sub-
stantially the same as the organic light emitting display
device of FIGS. 1 and 2 except for second openings 50
and a sealing member 5400, and thus same reference
numerals are used for same elements and repetitive ex-
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planation will be omitted.

[0206] Referring to FIGS. 32 and 33, an organic light
emitting display device according to an exemplary em-
bodiment of the inventive concept may include a sealing
member 5400 coupling a first substrate 5110 and a sec-
ond substrate 5350 together.

[0207] The sealing member 5400 is disposed in the
peripheral area PA between the first substrate 5110 and
the second substrate 5350. The sealing member 5400
may encapsulate the display area DA.

[0208] The second openings 50 may be formed in the
peripheral area PA. For example, the second openings
50 may be formed in an area between the sealing mem-
ber 5400 and the display area DA, and an area between
the sealingmember 5400 and ends of the firstand second
substrates 5110 and 5350. For example, the second
openings 50 may overlap the sealing member 5400.
[0209] According to exemplary embodiments, an or-
ganic light emitting display device includes a reflective
member including a first reflective portion disposed in the
display area and a second reflective portion disposed in
the peripheral area. In addition, the second reflective por-
tion has openings having generally the same shape as
openings formed in the first reflective portion. Thus, a
reflectivity of the first reflective portion may be the same
as a reflectivity of the second reflective portion, and thus
the first reflective portion and the second reflective por-
tion may appear to the viewer as an integral reflective
member. Therefore, a bezel-less mirror organic light
emitting display device may be manufactured.

[0210] In addition, an organic light emitting display de-
vice includes a light-blocking pattern disposed in the pe-
ripheral area and overlapping metal lines, and thus the
light-blocking pattern may block light due to reflection of
the metal lines. Since light from a lower substrate is
blocked, a reflectivity of the reflective member may be
constant. Thus, a reflectivity of the second reflective por-
tion may be adjusted by adjusting of a shape, a size and
the number of the second openings. The reflectivity of
the second reflective portion may be substantially the
same as a reflectivity of the first reflective portion.
[0211] In addition, an organic light emitting display de-
vice includes a thin film encapsulation layer. Thus, a flex-
ible organic light emitting display device having mirror
function and touch function may be manufactured.
[0212] The foregoing is illustrative of the present in-
ventive concept and is not to be construed as limiting
thereof. Although a few exemplary embodiments of the
present inventive concept have been described, those
skilled in the art will readily appreciate that many modi-
fications are possible in the exemplary embodiments
without materially departing from the novel teachings and
advantages of the present inventive concept. According-
ly, all such modifications are intended to be included with-
in the scope of the present inventive concept as defined
in the claims. Various features of the above described
and other embodiments can be mixed and matched in
any manner, to produce further embodiments consistent
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with the invention.

Claims

1.

An organic light emitting display device comprising:

a substrate comprising a display area and a pe-
ripheral area; and

a first reflective member positioned in both the
display area and the peripheral area, the first
reflective member comprising:

a first opening formed in a light-emitting re-
gion of the display area; and

a second opening formed in the peripheral
area.

The organic light emitting display device of claim 1,
wherein the second opening has substantially the
same shape and the same size as the first opening.

The organic light emitting display device of claim 1,
wherein the second opening has a different shape
from the first opening.

The organic light emitting display device of claim 1
or claim 3, wherein the second opening has a differ-
ent size from the first opening.

The organic light emitting display device of any one
of the preceding claims, wherein the first reflective
member comprises:

a first reflective portion disposed in the display
area; and

a second reflective portion disposed in the pe-
ripheral area and integrally formed with the first
reflective portion.

The organic light emitting display device of claim 5,
wherein a reflectivity of the second reflective portion
is substantially equal to a reflectivity of the first re-
flective portion.

The organic light emitting display device of any one
of the preceding claims, further comprising:

a switching element disposed in the light-emit-
ting region and comprising a gate electrode, a
source electrode and a drain electrode overlap-
ping the gate electrode;

a lower electrode electrically connected to the
switching element;

a pixel defining layer proximate to the lower elec-
trode and having an opening formed in the light-
emitting region;

a light emitting layer disposed on the lower elec-
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trode;

an upper electrode disposed on the pixel defin-
ing layer and the light emitting layer; and

a metal line disposed in the peripheral area.

The organic light emitting display device of claim 7,
further comprising:

a light-blocking pattern disposed in the periph-
eral area and overlapping the metal line.

The organic light emitting display device of claim 8,
wherein the light-blocking pattern is disposed on the
same layer as the pixel defining layer.

The organic light emitting display device of claim 8
or 9, wherein the light-blocking pattern comprises a
black organic material.

A method of manufacturing an organic light emitting
display device on a substrate comprising a display
area and a peripheral area, the method comprising:

forming a first reflective layer in both the display
area and the peripheral area;

patterning the first reflective layer by forming a
first opening in a light-emitting region of the dis-
play area and forming a second opening in the
peripheral area.

10

15

20

25

30

35

40

45

50

55

16

30



FIG. 1

t PA {

I t -
[ 8 [
] 8_ |
- =T O
- [~8 |
- Nam Num
3 J ]
- N Jum

DA

D2

-



EP 3 211 684 A1

FIG. 2
370
37 372
| .

350 —+ { ( +—1350
37— 2 N Ny ? &(\\\1 AR~ 372
a0 70 290 50 372

340 — ) )
S L/
270~ 270
[\] ]
180 —1 W 1 I 1 1980
150 —+F s —45 AN ! +~——150
115 —+ f =< N 7 +~—115
110— [ \ \// 110
[ t L T T X ar 4 I
210 170130 230 250 135
B A ’ B ‘ B ~

18



EP 3 211 684 A1

FIG. 3
o ‘ F—150
150—F ———— 115
110 —+ / [
! | X w
130
B A B )

19



EP 3 211 684 A1

FIG. 4

190~ | W [ 1 ~180
150~ ——— +—150
115 —1 ] \ / 118
110~ / \ / 110

| \ ar I

170 130 135
= A B B

20



EP 3 211 684 A1

190 ~— I\I o [ 11 10 . T—190
150 —+ C e— N / 4150
115 ——+ 1 | — \ / +—115
w11 Nz
| R A V i
210 170 130 230 250 135
B A ’ B * B

21



EP 3 211 684 A1

2&)90
I X 1

270 ——+ A~ 270
190 —+ I\l 1| — +—190
150 —t s — 150
115 —+ f . ——115
110 —+ ( / { / +—110

| VoL i "

210 170130 230 250 135
B A B ’

22



EP 3 211 684 A1

FIG. 7
330 290 |
340 — === ) ) /
310"'"‘ \ 3 L 1/
¥ 1
270 —+ +—270
190 ~— W +—190
150 —1- ~F —L, ~— 150
145 —1t 1 5 4115
110 — / J / +—110
| i1\ oY W I
210 170130 230 250 135
- t A B ]

23



EP 3 211 684 A1

FIG. 8
370
ETT
\ \

350 —t ( 350
371 — 2 N A 7 RN RR\y—s72
! IV ( i
70 50 372
A B B

24



i

10 s

50

i

DA TR



EP 3 211 684 A1

FIG. 10
1370
1371 1372
b
1350~ ( 41350
1371 —RNINY ] R Ny 2 ARY N\~ 1372
1330 70 1200 50 1372
1340_,.-——\ /
1310~ \ ‘ / 1315
I ] i
1270+ 41270
1190—r1 h | I l I (I 1 — 11190
1150 — I S—— S wat— N /1150
1115— { i \ \ / +—1115
wo—t | [ | ] | \ 1o
it N N iy WV Iv'
1210 1170 1130 1230 1250 1135
B A ’ B { B

26



EP 3 211 684 A1

FIG. 11
1290
A 1
1270—t 4+——1270
[ ] N
1190—+ | 1190
1150—+ i R — 4~—1150
1115—+ / - \ +——1115
1110~ / / / \ 41110
i l \ TR v
1210 1170 1130 1230 1250
, - - =

27



EP 3 211 684 A1

1330 1290 |

1340 — === ) ) /
1310~ \ { ] / H—1315

i k] 1
1970— 41270
1190~+ h 1| I 1 L 1180
1150~—+ . e — ] AN 7 1150
1115~ / — ) \ 4—~—1115
1110~—+ / / [ \ \ / +~—1110

i 1 \ TR vV v
1210 1170 1130 1230 1250 1135
B A ’ B ‘ B

28



EP 3 211 684 A1

FIG. 13
1370
1371 1372
| |
1350~ ( 1~—1350
1371— N iy A RN-—1372
i 2 I Wy 2 ( V'
70 50 1372
A B B -

29



EP 3 211 684 A1

FIG. 14
1370
L T ratere =
1371 1372
oo
1350—+t +—1350
1371 RN ? N NNy 7Ry g1
1330 0 1200 50 1872
1340~ \ ) /
1310— \h\ { / +-—1315
{ X
1270~—+ A~ 1270
1190— l,l sl L 1 T—1190
1150—+ o S S s— N ] / ——1150
1115—+ f A 3 N 4 +~—1115
1110~ / / / \ \ // e 1110
i R \ iy \V} V'
1210 1170 1130 1230 1250 1135
B A B B K

30



FIG. 15

50

-

70

- ]
- 5~

. —
— 1~
] e
- 8
- —
] -
- K

100 000 | 00

PA

DA

D2

»



EP 3 211 684 A1

FIG. 16A
2370
2371 2372
1o
2395— 2395
2390—"1 K = ~—2390
2350— ( ~— 2350
2371~ N ? N nay NN NN 2372
o330 70 2000 50 2372

2340 — \ 2 ) /
2310~ \ /

i ' 1
29701t 2070
2190~+ i]l 1 — 2190
2150~ i m—r— N —— 2150
2115~ ' — A\ ~—2115
oo | [ | | | N

v | \ vyl \V i
2210 2170 2130 2230 2250 2135
B A B

32



EP 3 211 684 A1

FIG. 16B
2370
Lo
2371 2372
2350— 42350
2390 wr v
2371 RN 2 N RN Y N\\~—2372
2330 0 2990 50 2372
2340»»-——\ ) /
2310~t \ ‘ ; /
1] ) 1
2270~ 42270
2190—1t I;l 1 N o 2190
2150——+ o S — N S 2150
2115—+ / — \ / 2115
2110~ / / / \ / +—2110
Yy { vy Y ik
2210 2170 2130 2230 2250 2135
B A B B

33



EP 3 211 684 A1

FIG. 16C
2370
v
2371 2472
2350~+ / 2350
2371— % W N~ 2372
2390— \g 2 @& N\ %ﬂ' ZV&\T 2390
2330 0 2090 50 2372
==\ | |/
2310—+ \ ‘ | /
i ' ]
2070+ 42270
2190 ~+ ih ) ] i 1 d 1 2190
2150—1 i a —r—— N 42150
2115— 1 i ) \ / ~—2115
2110~ / / / \ \ / +—2110
v L1 am V VI
2210 2170 2130 2230 2950 2135
B A ’ B * B

34



EP 3 211 684 A1

FIG. 17
2330 2290

2340-~———\ ) /
2310~ A\ L /

I y |
2970~ 2270
2190—+ .I'l 1| — —— 2190
2150~ T e mre— 2150
2115—+ -7 P \ 2115
2110—+ / / / \ \ ——2110

v L vy vl
2210 2170 2130 2230 2250 2135
$ A } B B |

35



EP 3 211 684 A1

FIG. 18
2370
2?71 2372
2350— ( 42350
2371— ] R lnany ] ARy NNNy——2372
v vy ( vl
70 50 2372
A B 8 -

36



EP 3 211 684 A1

FIG. 19
2370
f“—"l_“'\
2371 2372
2395—+ ] ] F—-2395
2390~ % Z ~—2390
2350~ ( 42350
2371 — RN 2 N N 2 AR NN\——2372
v v iy VI
70 50 2372
B : A ; B : B

37



] o

50

i

DA TR



EP 3 211 684 A1

FIG. 21
3370
3371 3372 3372
)
3420—+ { | | ~— 3420
3371 —Raaay 2 N N W ? A RN\y—3372
3410—+ s 70 3000 50 |
3340-/-j
3310‘-"’-- \{ - 1//
I i
3270~—+ 413270
3190 —t I}I | [ I ] — _1~——3180
3150—+ S e r— N /3150
3115—+ / . 3 \ 7 +—3115
3110—+ / / / \ \ / +—3110
Vil 1 iy \V Vil
3210 3170 3130 3230 3250 2135
B A B B

39



EP 3 211 684 A1

FIG. 22
3370
3371 33\72 33\72
)\
3300k / ’ ’ 30
3371—R E N N W %M\ﬁ NN
3410—1 a330 70 2000 50 |
334o-»-—\ /
3310—+ A\ ; /
H M i
3270~ 3270
3190— I)L 1 — ] +——3190
3150~—+ e S S —T N 4~—3150
3115—+ 1 —| \ \ T~—3115
3110—+ / \ \ / +—3110
Vi N \ vir by N\ i
3210 3170 3130 3230 3250 2135
B A B B

40



EP 3 211 684 A1

3370
3371 3372 33)72
§
3420—F [ / ! +— 3420
s Y ] N DI oaa Sgeee
3300—"F ( ( ~—3390
3410~ 3330 70 3000 50 | -
3340J~—~—\ ) /
3310—t A\ { /
I M 1
3270—+ 3270
3160~ h | I I e —  T~—3190
3150— [ — 1 N | /43150
3115—+ i — N ]/ +—3115
3110~ / / / \ \ // +—3110
Vil \ Vil Yy N\ i
3210 3170 3130 3230 3250 2135
’ A B

41



EP 3 211 684 A1

FIG. 24
3330 3280 \
3340,_.——\ /
3310—+ \ { /
i v 1
3270— A 3270
3190~ “ 1 ] | 1 I 5 3180
3150~ e S — N / 43150
3115—1t ] A A\ \ 7/ +—3115
3110-—+ / / / \ \ / T—3110
Vil l \ ity \V Vi
3210 3170 3130 3230 3250 3135
B + A q B t B ~

42



EP 3 211 684 A1

FIG. 25
3410—+
3330 3290 1210

3340»f~——\ } /
3310— \ { | /

i A ]
3270+ +~—-3270
3190~—-r I sl I y B 11 3190
3150— I  Erw—— N / 3150
3115—t ] - \ N / +—3115
3110—7 / / / \ \ / +—3110

Vil [ 1 | \ Vi i Y/ viir
3210 3170 3130 3230 3250 3135
B A ’ B ’ B

43



EP 3 211 684 A1

3370
3371 3372 3372
A
3371 —RRNy z N » i AR NNNy—3372
3410—+ w70 a000 50
43410
3340 — =\ ) ) /
3310—+ \ ‘ /
i 1
3270~—+ 4~—3270
3190 —r I’i — | I 1 I 15— 3180
3150—+ o — ——— N / —— 3150
3115—+ / -1 3 / +—-3115
ot [ ] | | | N/ o
vl [ [ \ i vl Y4 il
3210 3170 3130 3230 3250 3135
o B t A B -4

44



000 000 ool




EP 3 211 684 A1

FIG. 28
4370
43}71 4372 4372
4420—1 i / | 4420
4371 —RNNN ? N N N 2 AR RN\y——4372
40— 4330 0 4000 %0 0
4340 ———x ) ) /
4310~—+ A\ L = / ~——4315
i v i
4270~ 14270
4190~ l}] 1] I 1 4190
4150—+ o i Mrv— N | 4150
4115 1 - 3 N +——4115
4110~ / / / \ \ [/ 4110
IX | TAY A4 X'
4210 4170 4130 4230 4250 4135
B A B B

46



EP 3 211 684 A1

FIG. 29

4330 4290
434(),:—\___1 ) /
4310‘-”" e ! ¥ 1/ '-\"4315
i v 1
4270~ 44270
[ ] [\ ]
2190 — | = I s W e BN 14190
4150 —1 S —— ] \ / 44150
4115~ / i~ \ N ] 4115
10—} / / / \ \// L4110
X X'y \V X'
4210 4170 4130 4230 4250 4135
B A ’ B * B

47



EP 3 211 684 A1

FIG. 30

4410—7 4330 4290 ——4410

4340 — ===}
4310~ \ } // 14315

4270—+ 4~ 4270
4190 —T1 | - 1 | I 1 T—4190
4150 —+ e It mrw— N 1 / 4150
4115—— i 1 \ N T/ +—— 4115
aio—I / / / \ \ [ / 1—a110

X X' b Y X’

4210 4170 4130 4230 4250 4135
B A ’ B f B

48



EP 3 211 684 A1

FIG. 31
4370
4372 4372
4
4371 — N 2 AN N ? Y NNN\\——4372
4410~—7 4330 70 4290 50 T—4410
4340~/~~——\ ) /
4310~—+ A\ ‘ | / 4315
{ 3 ]
4270~ A~ 4270
4190—+ ]L Y N s — +~—4190
4150+ rpm——t—— ™ 44150
4115+ 1 3 \ /7 +—4115
4110— / \ \ / 1~—4110
IX | \ e Vy X'
4210 4170 4130 4230 4250 4135
B A B

49






EP 3 211 684 A1

5370
5371 5372
[
5350 —+ / 5350
5371 — RN 2 N T 2 Y Y sz
5330 0 5200 50 A e
5340 —F——=—=) [
5310 —+ \ { J/
C \ 1
5270 —+ 45270
5190~ h o1 J\I —1 1 7 195180
5150 —F P — —— | N 1 /5150
5115 — I — — N 4 +—5115
5110 —+ / / / ( \ \// 45110
i YT N\ i
5210 5170 5130 52305250 5135
B A ‘ B ' B -

51



10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

w

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 3 211 684 A1

Application Number

EP 17 15 5064

DOCUMENTS CONSIDERED TO BE RELEVANT

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 2016/043349 Al (PARK SANG-HO [KR] ET 1,2,5-7,[ INV.
AL) 11 February 2016 (2016-02-11) 11 HO1L51/52
Y * paragraphs [0054], [0055], [0057], 8-10 HO5B33/24
[6059], [0077]; figures 1,3 * F21V33/00
--- GO9F13/12
X US 2015/002953 Al (YOON YOUNG-SIK [KR]) 1,3-5,7,| HO1L27/32
1 January 2015 (2015-01-01) 11
Y * paragraphs [0055], [0056], [0061]; 8-10
figures 4,5 *
* paragraph [0065] - paragraph [0069] *
X US 20147312321 Al (YOO HEE-SOO [KR] ET AL)|1,7
23 October 2014 (2014-10-23)
* paragraphs [0050], [0052], [0062],
[0066] - [0068], [0075]; figures 1,2 *
Y EP 0 940 796 Al (SEIKO EPSON CORP [JP]) 8-10
8 September 1999 (1999-09-08)
* paragraph [0038]; figures 13,14 *
Y US 9 136 315 B1 (KIM HONG SUK [KR] ET AL) (8 TECHNICAL FIELDS
15 September 2015 (2015-09-15) SEARCHED  (PO)
* column 7, Tine 53 - line 57; figures 5-8 HO1L
* HO5B
--- F21v
A US 2009/009070 Al (CHAN CHUAN-YI [TW] ET 1-11 GO9F
AL) 8 January 2009 (2009-01-08)
* paragraph [0021]; figure 2 *
* paragraph [0023] - paragraph [0025];
figures 3A-3E *
The present search report has been drawn up for all claims

Place of search

Munich

Examiner

Pusch, Catharina

Date of completion of the search

18 July 2017

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

52




EP 3 211 684 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 17 15 5064

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

18-07-2017
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2016043349 Al 11-02-2016 KR 20160019574 A 22-02-2016
US 2016043349 Al 11-02-2016
US 2015002953 Al 01-01-2015 KR 20150003466 A 09-01-2015
US 2015002953 Al 01-01-2015
US 2014312321 Al 23-10-2014 KR 20140125029 A 28-10-2014
US 2014312321 Al 23-10-2014
US 2017064173 Al 02-03-2017
EP 0940796 Al 08-09-1999 CN 1242855 A 26-01-2000
DE 69829357 D1 21-04-2005
DE 69829357 T2 28-07-2005
EP 0940796 Al 08-09-1999
EP 1524696 A2 20-04-2005
JP 3580092 B2 20-10-2004
JP H1165487 A 05-03-1999
TW 430776 B 21-04-2001
us 6373453 Bl 16-04-2002
US 2002075207 Al 20-06-2002
US 2003206144 Al 06-11-2003
US 2008036699 Al 14-02-2008
US 2009303165 Al 10-12-2009
US 2010045577 Al 25-02-2010
WO 9910861 Al 04-03-1999
US 9136315 Bl 15-09-2015 CN 105280670 A 27-01-2016
EP 2950349 Al 02-12-2015
KR 20150139026 A 11-12-2015
us 9136315 Bl 15-09-2015
US 2009009070 Al 08-01-2009 TW 200904232 A 16-01-2009
US 2009009070 Al 08-01-2009

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

53




THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RBA

S EREESE

BEG®)

BNAXEREEDE

E—REMH% (370) ,

TFERXEMNAEXEF. F£—REFWH

ERUENRGBUENENAAE REREREHES &

EP3211684A1 K (2E)R
EP2017155064 iR
=ZESRERAT

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

KIM JOONYOUP
SONG YOUNGWOO
CHUNG JINKOO
JUNHO CHOI

KIM, JOONYOUP
SONG, YOUNGWOO
CHUNG, JINKOO
JUNHO, CHOI

HO1L51/52 HO5B33/24 F21V33/00 GO9F13/12 HO1L27/32

patsnap

2017-08-30

2017-02-07

HO1L51/5271 HO1L27/3246 HO1L27/3272 HO1L27/3276 HO1L51/524 HO1L51/5243 HO1L51/5253

HO1L51/5284 H01L51/56 HO5B33/24
PUSCH , gLE= 4

1020160021400 2016-02-23 KR

Espacenet

EiR (350 ) , BfEERKEMAREXE; AR

FIG. 2

(370) BREFEEEESXEH R AXEFHE—FO (70) %uﬁ,ﬁxri%

w
BEXEHAWE=ZFO (50)., F-R&ED (372) EESEREE—K
.saO

5184 (371) FFFOMBMRHFA D, Eit , £—R&E2 (371)
HRARTATUSEE RS (372 ) WRSREARHER , HEFE— Ji%]‘ 310w
B (371) ME-REES (372 ) TUHBANBEREFHHE, E

b, AMHETAEET AN EREE, =
190~ W v [.f'i
150—1 B

340 =T\

50 3

Wmt :

%

270

r~—190

h—150

115

110~ | (

S s
’ 1
|

110

| 11

\
210 170130 230 250

A


https://share-analytics.zhihuiya.com/view/0f298607-d1db-42ea-9f9a-66525f8f2cb1
https://worldwide.espacenet.com/patent/search/family/058016555/publication/EP3211684A1?q=EP3211684A1

