US 20150228701A1
ao) United States

12 Patent Application Publication (o) Pub. No.: US 2015/0228701 A1

OH (43) Pub. Date: Aug, 13,2015
(54) ORGANIC LIGHT-EMITTING DIODE Publication Classification
DISPLAY PANEL AND METHOD FOR
FABRICATING THE SAME (31) Int.CL
HOIL 27/32 (2006.01)
(71)  Applicant: LG Display Co., Ltd., Seoul (KR) HOIL 51/00 (2006.01)
HOIL 51/52 (2006.01)
(72) Inventor: ChungWan OH, Gyeonggi-do (KR) (32) US.CL

CPC ... HOIL 27/3246 (2013.01); HOLIL 27/3276
(2013.01); HOIL 27/3258 (2013.01); HOIL

(73) Assignee: LG DISPLAY CO,, LTD,, Seoul (KR) 51/5256 (2013.01); HOIL 51/0097 (2013.01);

HOIL 27/3262 (2013.01); HO1L 2251/5338

(21)  Appl. No.: 14/697,103 (2013.01)
(57) ABSTRACT

(22) Filed: Apr. 27,2015 Disclosed is an organic light-emitting diode (OLED) display

panel. An OLED display panel comprises a plurality of signal
Lo lines and a thin film transistor formed on a substrate, an
Related U.S. Application Data interlayer insulating layer, a first electrode, a bank, an organic

(62) Division of application No. 14/061,958, filed on Oct. ~ light-emitting layer, a second electrode, a first passivation

24, 2013, now Pat. No. 9,064,828. layer, an organic layer, a second passivation layer and a bar-
rier film, wherein the bank is formed to completely cover the
(30) Foreign Application Priority Data interlayer insulating layer, and an inclination formed by side
surfaces of the bank and the interlayer insulating layer is
Nov. 19,2012 (KR) .o 10-2012-0131157 made to be gradual.
123 123 6 1 129

113a103b 103a 103c\ 113b
\—,—_—/
109 107

i

Py
N/A A/




Patent Application Publication  Aug. 13,2015 Sheet 1 of 9 US 2015/0228701 A1

FIG., 1
RELATED ART
ot WL PN

1
SWT

SL L
—[—Cl Con
?EEL
vSS




Patent Application Publication  Aug. 13,2015 Sheet 2 of 9 US 2015/0228701 A1

FIG. 2A
RELATED ART
: SL,
L PX H :
A/A L 10
)
Il I ..
DL VDDL
N/A
FIG. 2B
RELATED ART
+—50
4
; 99
~_J/ —
DP —— / L
19
15
10
N/A




Patent Application Publication  Aug. 13,2015 Sheet 3 of 9 US 2015/0228701 A1

FIG. 3
| S,
L PX |- :
.@H Lw ||

123/-_&4 . L] [ ]
115 —

DL VDDL

N/A




US 2015/0228701 A1

_ V/V V/N
Xd
u
0T £01
o \|I||||\/J
= qgrT | 9g0T BE0T qEQTeET!
7 |
3 01— / ,
22 mCH T '3 T T | } APRANAD Al | b
v 60l —F Z Ly va!,ﬁ\&
S L — ____|
B., R SRR AR BRI
ms i3
88T ——
e ——
481

6l Ll Gl

AR |

Patent Application Publication

gel

LA




Patent Application Publication  Aug. 13,2015 Sheet 5 of 9 US 2015/0228701 A1

105
101
+—109
105

FIG. DA
FIG. 5B

:
|

L
103b 1032 103¢
163

|

107
|
103b 1032 103¢
103
107

=




US 2015/0228701 A1

Aug. 13,2015 Sheet 6 of 9

Patent Application Publication

JOT &0t

qel / 9E0T BE0T qE0TeETT

LA [

60—

Wl— / J 4*
8# T 2 T S eemrs SUCARRAS Fast e

H—
el

B2l

gdl

as OId

101 £01

qer / 3801 60T QS0TeETT

| ||

01—t / ,
GOt : \ || _

RlI—




US 2015/0228701 A1

Aug. 13,2015 Sheet 7 of 9

Patent Application Publication

1 0
an / 5801 eE0T L0IBETT
R
10— J
M%/ S
1 = |
| ] e L —

181

621 Lol 3l 7 |
L01 801
._m_z / 3801 eE0T @sﬂ:
W0
] L _
601—F
Cl—
_v.....h.u... RREES t
J J # e d
el Gl gal




401
Q€T

US 2015/0228701 A1

g01
——

9g01 ee0T 4E0TEETT

L

<

1)

¢

W%

L oo R A R R R R e IS

RIS IUREIEIRS
o >

T T e Nt

RIS

_ L] I 1 eSelele’s _

Aug. 13,2015 Sheet 8 of 9

6ol Ll el

DG OlA

Patent Application Publication

gdl

egal




Xd

US 2015/0228701 A1

it

Wz e
—
piid /omcm BE02 9602 ¥Ele

A Tt ‘_
N
==
%
3
%
B R R R SIS BRI LA LR i o A S A £
T

Aug. 13,2015 Sheet 9 of 9

62¢ koo Gee gce ®ale

9 Old

Patent Application Publication



US 2015/0228701 Al

ORGANIC LIGHT-EMITTING DIODE
DISPLAY PANEL AND METHOD FOR
FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Application No. 10-2012-0131157, filed on Nov. 19,
2012, the contents of which is incorporated by reference
herein in its entirety.

BACKGROUND OF THE DISCLOSURE

[0002] 1. Field of the Disclosure

[0003] The present disclosure relates to an organic light-
emitting diode (OLED) display device, and particularly, to an
OLED display panel capable of minimizing degradation due
to inflow of moisture thereinto, using a flexible characteristic
by a plastic substrate, the degradation resulting from a large
stair gap between a bank and an interlayer insulating layer.
[0004] 2. Background of the Disclosure

[0005] Flat panel display devices, which have been pro-
posed to replace the conventional cathode ray tube (CRT)
display devices, may be categorized into liquid crystal dis-
plays (LCD), field emission displays (FED), plasma display
panels (PDP) and organic light-emitting diode (OLED) dis-
plays, etc.

[0006] Among the flat panel display devices, the OLED
display device has a characteristic that an organic light-emit-
ting diode (EL) provided on a display panel has high bright-
ness and a low operation voltage. Further, the OLED display
device has a high contrast ratio because it is a spontaneous
light-emitting type, and it can implement a display of an ultra
thin thickness. The OLED display device can easily imple-
ment moving images due to a short response time correspond-
ing to several micro seconds (us). Besides, the OLED display
device has no limitation in a viewing angle, and has a stable
driving characteristic even at a low temperature.

[0007] FIG. 1 is a view illustrating an equivalent circuit
with respect to one pixel of an organic light-emitting diode
(OLED) display panel in accordance with the conventional
art.

[0008] As shown, the OLED display panel comprises a
scan line (SL), a data line (DL) crossing the scan line (SL),
and a power supply line (VDDL) spaced from the scan line
(SL) and the data line (DL). By the scan line (SL), the data line
(DL) and the power supply line (VDDL), a single pixel (PX)
is defined.

[0009] The OLED display panel further comprises a
switching transistor (SWT) for applying a data signal (Vdata)
to a first node (N1) in correspondence to a scan signal (Scan);
a driving transistor (DT) for receiving a driving voltage
(VDD) by a source electrode, and applying a drain current to
an organic light-emitting diode (EL) according to a voltage
difference between a gate electrode and a source electrode,
the voltage difference determined by a voltage applied to the
firstnode (N1); and a capacitor (C1) for maintaining a voltage
applied to the gate electrode of the driving transistor (DT) for
a single frame.

[0010] The organic light-emitting diode (EL) comprises an
anode connected to a drain electrode of the driving transistor
(DT), a cathode which is grounded (VSS), and an organic
light-emitting layer formed between the anode and the cath-
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ode. The organic light-emitting layer may be composed of a
hole transporting layer, an emitting material layer, and an
electron transporting layer.

[0011] FIG. 2A is a view schematically illustrating a struc-
ture of an OLED display panel in accordance with the con-
ventional art, and FIG. 2B is a sectional view taken along line
in FIG. 2A.

[0012] Referring to FIGS. 2A and 2B, the conventional
OLED display panel has a active area (A/A) formed on a
substrate 10, and a non-active area (N/A) formed outside the
active area (A/A). A plurality of pixel regions (PX) defined by
scan lines (SL) and data lines (DL) are provided in the display
active area (NA), and power supply lines (VDDL) are pro-
vided in parallel to the data lines (DL).

[0013] Especially, the non-active area (N/A) of the OLED
display panel has a multi-layered structure extending from
the active area (A/A). A gate insulating layer 15, an insulating
layer 19, an interlayer insulating layer 25, a bank 33, a first
passivation layer 39, an adhesive layer 41, and a barrier film
50 are sequentially formed on a substrate 11, in at least the
non-active area (N/A).

[0014] Such structure is called ‘face seal’ structure. In the
lamination structure of the passivation layer 39, the adhesive
layer 41 and the barrier film 50, the passivation layer 39 and
the barrier film 50 serve as a barrier which prevents moisture
permeability into the OLED display panel. However, the
adhesive layer 41 does not serve well as a barrier, resulting in
introduction of water from the side surface of the OLED
display panel.

[0015] In the face seal structure, the side surface of the
OLED display panel, formed by the interlayer insulating
layer 25 and the bank 33, has a wide inclination angle. Due to
such wide inclination angle, the foreign materials (DP)
remain at the side surface of the OLED display panel without
being removed, during fabrication processes. This may cause
water to be introduced into the OLED display panel from
outside.

[0016] Water (W), which has been introduced through the
adhesive layer 41 having a low barrier function, is firstly
introduced into the OLED display panel through a contact
part between foreign materials and the OLED display panel.
Then, the water is secondarily introduced into the OLED
display panel through a bank, a planarization layer, etc. This
may cause the cathode of the organic light-emitting diode
(EL), thereby degrading reliability of the OLED display
panel.

SUMMARY OF THE DISCLOSURE

[0017] Therefore, an aspect of the detailed description is to
provide an organic light-emitting diode (OLED) display
panel capable of preventing degradation due to inflow of
moisture thereinto, using a flexible characteristic by a plastic
substrate, the degradation resulting from a large stair gap
between a bank and an interlayer insulating layer, and a
method for fabricating the same.

[0018] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is provided an organic light-
emitting diode (OLED) display panel according to a first
embodiment, comprising: a substrate divided into a display
region which defines a plurality of pixels, and a non-display
region formed to enclose the display region; a plurality of
signal lines and a thin film transistor formed on the substrate;
an interlayer insulating layer formed on the substrate includ-
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ing the thin film transistor, and configured to expose one
electrode of the thin film transistor to outside; a first electrode
formed on the interlayer insulating layer, and connected to
said one electrode; a bank extending up to the non-display
region on the substrate including the first electrode, and com-
pletely covering the interlayer insulating layer; an organic
light-emitting layer formed on the first electrode in each
pixel; asecond electrode on the organic light-emitting layer in
an entire part of the display region; a first passivation layer
formed on an entire surface of the substrate including the
second electrode; an organic layer formed on the first passi-
vation layer; a second passivation layer formed on the first
passivation layer including the organic layer; a barrier film
disposed to face the substrate; and an adhesive interposed
between the substrate and the barrier film, and configured to
adhere the substrate and the barrier film to each other.
[0019] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is also provided an organic
light-emitting diode (OLED) display panel according to a
first embodiment, comprising: a substrate divided into a dis-
play region which defines a plurality of pixels, and a non-
display region formed to enclose the display region; a plural-
ity of signal lines and a thin film transistor formed on the
substrate; an interlayer insulating layer formed on the sub-
strate including the thin film transistor, configured to expose
one electrode of the thin film transistor to outside, and extend-
ing up to the non-display region,; a first electrode formed on
the interlayer insulating layer, and connected to said one
electrode; a bank formed on the substrate including the first
electrode such that a side surface of the interlayer insulating
layer is exposed; an organic light-emitting layer formed on
the first electrode in each pixel; a second electrode on the
organic light-emitting layer in an entire part of the display
region; a first passivation layer formed on an entire surface of
the substrate including the second electrode; an organic layer
formed on the first passivation layer; a second passivation
layer formed on the first passivation layer including the
organic layer; a barrier film disposed to face the substrate; and
an adhesive interposed between the substrate and the barrier
film, and configured to adhere the substrate and the barrier
film to each other.

[0020] The interlayer insulating layer and the bank may be
formed such that side surfaces thereof form a stair shape.
[0021] The first passivation layer may be formed to com-
pletely cover the interlayer insulating layer and the bank.
[0022] The substrate may be formed of a plastic material
having a flexible characteristic.

[0023] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is also provided a method for
fabricating an organic light-emitting diode (OLED) display
panel according to a first embodiment, the method compris-
ing: providing a substrate divided into a display region which
defines a plurality of pixels, and a non-display region formed
to enclose the display region; forming, on the substrate, a
plurality of signal lines and a thin film transistor; forming, on
the substrate including the thin film transistor, an interlayer
insulating layer configured to expose one electrode of the thin
film transistor to outside; forming, on the interlayer insulating
layer, a first electrode connected to said one electrode; form-
ing, on the substrate including the first electrode, a bank
extending up to the non-display region to thus completely
cover the interlayer insulating layer; forming, on the first
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electrode, an organic light-emitting layer in each pixel; form-
ing a second electrode on the organic light-emitting layer, in
an entire part of the display region; forming a first passivation
layer on an entire surface of the substrate including the second
electrode; forming an organic layer on the first passivation
layer; forming a second passivation layer on the first passiva-
tion layer including the organic layer; and attaching the sub-
strate to a barrier film using an adhesive.

[0024] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is also provided a method for
fabricating an organic light-emitting diode (OLED) display
panel according to a second embodiment, the method com-
prising: providing a substrate divided into a display region
which defines a plurality of pixels, and a non-display region
formed to enclose the display region; forming, on the sub-
strate, a plurality of signal lines and a thin film transistor;
forming, on the substrate including the thin film transistor, an
interlayer insulating layer so as to extend up to the non-
display region and to expose one electrode of the thin film
transistor to outside; forming, on the interlayer insulating
layer, a first electrode connected to said one electrode; form-
ing, on the substrate including the first electrode, a bank so
that a side surface of the interlayer insulating layer is exposed
to outside; forming, on the first electrode, an organic light-
emitting layer in each pixel; forming a second electrode on
the organic light-emitting layer, in an entire part of the display
region; forming a first passivation layer on an entire surface of
the substrate including the second electrode; forming an
organic layer on the first passivation layer; forming a second
passivation layer on the first passivation layer including the
organic layer; and attaching the substrate to a barrier film
using an adhesive.

[0025] The interlayer insulating layer and the bank may be
formed such that side surfaces thereof form a stair shape.
[0026] In the step of forming a first passivation layer, the
first passivation layer may be formed to completely cover the
interlayer insulating layer and the bank.

[0027] The substrate may be formed of a plastic material
having a flexible characteristic.

[0028] In the present invention according to the present
invention, the interlayer insulating layer and the bank may be
formed on the substrate such that one of them has a greater
width than the other. As an inclination angle formed by the
side surfaces of the interlayer insulating layer and the bank is
made to be gradual, foreign materials can be easily removed
from the side surfaces. This can solve the conventional prob-
lem due to introduction of water into the OLED display panel.
[0029] Further scope of applicability of the present appli-
cation will become more apparent from the detailed descrip-
tion given hereinafter. However, it should be understood that
the detailed description and specific examples, while indicat-
ing preferred embodiments of the disclosure, are given by
way of illustration only, since various changes and modifica-
tions within the spirit and scope of the disclosure will become
apparent to those skilled in the art from the detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are included to
provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments and together with the
description serve to explain the principles of the disclosure.
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[0031] In the drawings:

[0032] FIG. 1 is a view illustrating an equivalent circuit
with respect to one pixel of an organic light-emitting diode
(OLED) display panel in accordance with the conventional
art;

[0033] FIG. 2A is a view schematically illustrating a struc-
ture of an OLED display panel in accordance with the con-
ventional art;

[0034] FIG.2B isasectional view taken along line ‘I1-II’in
FIG. 24,
[0035] FIG. 3 isa planar view schematically illustrating an

OLED display panel according to a first embodiment of the
present invention;

[0036] FIG. 4 is a sectional view taken along line in FIG. 3;
[0037] FIGS. 5A to 5G are sectional views schematically
illustrating a method for fabricating an OLED display panel
according to the present invention; and

[0038] FIG. 6is a sectional view of an OLED display panel
according to a second embodiment of the present invention.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0039] Description will now be given in detail of the exem-
plary embodiments, with reference to the accompanying
drawings. For the sake of brief description with reference to
the drawings, the same or equivalent components will be
provided with the same reference numbers, and description
thereof will not be repeated.

[0040] Hereinafter, an organic light-emitting diode display
panel according to preferred embodiments of the present
invention will be explained in more detail with reference to
the attached drawings.

[0041] Generally, an organic light-emitting diode (OLED)
display panel is categorized into a top emission type and a
bottom emission type according to a transmission direction of
emitted light. Hereinafter, a top emission type OLED display
panel will be explained.

[0042] FIG. 3isa planar view schematically illustrating an
OLED display panel according to a first embodiment of the
present invention, and FIG. 4 is a sectional view taken along
line in FIG. 3.

[0043] Referring to FIGS. 3 and 4, an organic light-emit-
ting diode (OLED) display panel according to the present
invention is divided into a active area (A/A) for displaying an
image on a substrate 100 having a flexible characteristic, and
a non-active area (N/A) formed to surround the active area
(NA). A plurality of pixels (PX) defined by a plurality of scan
lines (SL) and data lines (DL) are included at the active area
(NA). Power supply lines (VDDL) are included in parallel to
the data lines (DL). Although not shown, a driver (not shown),
electrically connected to the pixels (PX) and providing vari-
ous types of signals to the OLED display panel, may be
mounted to one side of the non-active area (N/A).

[0044] The substrate 100 may be formed of a plastic mate-
rial having a flexible characteristic so that the OLED display
panel can maintain a display performance even when rolled
up like paper.

[0045] A buffer layer (not shown), made of an insulating
material, e.g., an inorganic insulating material such as silicon
dioxide (Si0,) or silicon nitride (SiNx), may be formed on the
substrate 100. Such buffer layer may serve to minimize deg-
radation of a semiconductor layer 103 formed thereon, result-
ing from emission of alkaline icons from inside of the sub-
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strate 100, when the semiconductor layer 103 is crystallized
during the subsequent process.

[0046] Each pixel (PX) inside the active area (A/A) above
the buffer layer (not shown) includes at least one switching
thin film transistor and at least one driving thin film transistor
(TR) for controlling an organic light-emitting diode. The
semiconductor layer 103 is formed in correspondence to each
thin film transistor. The semiconductor layer 103 is composed
of a first region 1034 formed of pure poly silicon, and second
regions 1035 and 103¢ formed at two sides of the first region
103a. The first region 103a forms a channel at a central part of
the semiconductor layer 103, and the second regions 1035
and 103¢ are doped with impurities of high concentration.
[0047] A gate insulating layer 105 is formed on the buffer
layer including the semiconductor layer 103. And a gate
electrode 107, which corresponds to the first region 103a of
the semiconductor layer 103 in each thin film transistor (TR),
is formed on the gate insulating layer 105.

[0048] A scan lines (SL), connected to the gate electrode
107 of a switching thin film transistor (not shown) and
extending in one direction, is formed on the gate insulating
layer 105. The gate electrode 107 and the scan lines (SL) may
have a single-layered structure by being formed of a first
metallic material having a low resistance, e.g., one of alumi-
num (Al), aluminum alloy (AINd), copper (Cu), copper alloy,
molybdenum (Mo) and molybdenum titanium (MoTi). Alter-
natively, the gate electrode 107 and the scan lines (SL) may
have a double-layered or three-layered structure by being
formed of two or more first metallic materials. In drawings,
the gate electrode 107 and the scan lines (SL) have a single-
layered structure.

[0049] Aninsulatinglayer 109, made of an insulating mate-
rial, e.g., an inorganic insulating material such as silicon
dioxide (SiO,) or silicon nitride (SiNx), may be formed on the
entire surface of the active area (A/A) of the substrate 100
including the gate electrode 107 and the scan lines (SL).
Semiconductor layer contact holes (not shown), through
which the second regions 1035 and 103¢ disposed at two sides
of the first region 1034 of the semiconductor layer 103 are
exposed to outside, are provided at the insulating layer 109
and the gate insulating layer 105 disposed below the insulting
layer 109.

[0050] Data lines (DL) which define pixels (PX) by cross-
ing the scan lines (SL), and power supply lines (VDDL)
spaced from the data lines (DL) are formed on the insulating
layer 109 including the semiconductor layer contact holes
(not shown). The data lines (DL) and the power supply lines
(VDDL) may be formed of a second metallic material, e.g,,
one of aluminum (Al), aluminum alloy (AINd), copper (Cu),
copper alloy, molybdenum (Mo), molybdenum titanium
(MoTi), chrome (Cr) and titanium (Ti), or a combination of at
least two of them.

[0051] The power supply lines (VDDL) may be formed to
be spaced from the scan lines (SL) in parallel to the scan lines
(SL), on the gate insulating layer 105 where the scan lines
(SL) have been formed.

[0052] A source electrode 113¢ and a drain electrode 1135,
formed of the second metallic material, the same material as
the data lines (DL), and contacting the second regions 1035
and 103¢ exposed to outside through the semiconductor layer
contact holes (not shown), are spaced from each other. The
source electrode 113¢ and the drain electrode 1135 are
formed on the insulating layer 109, at each of a switching thin
film transistor and a driving thin film transistor. The driving
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thin film transistor (TR) is formed by the semiconductor layer
103, the gate insulating layer 105, the gate electrode 107 and
the insulating layer 109 sequentially laminated on each other,
and the source electrode 113¢ and the drain electrode 1135
spaced from each other.

[0053] In drawings, all of the data lines (DL), the source
electrode 113a and the drain electrode 1135 have a single-
layered structure. However, the data lines (DL), the source
electrode 1134 and the drain electrode 1135 may have a
double-layered or three-layered structure as two metallic
materials are combined with each other.

[0054] Although not shown, each pixel includes a driving
thin film transistor, and a switching thin film transistor (not
shown) having the same lamination structure as the driving
thin film transistor. The switching thin film transistor (not
shown) is electrically connected to the driving thin film tran-
sistor (TR), the scan line (SL) and the data line (DL ). That is,
the scan line (SL) and the data line (DL) are connected to a
gate electrode and a source electrode of the switching thin
film transistor, respectively. And a drain electrode of the
switching thin film transistor is electrically connected to the
gate electrode 107 of the driving thin film transistor (TR).
[0055] In drawings, the driving thin film transistor (TR) is
configured as a top gate type having the semiconductor layer
103 formed of poly silicon. However, the driving thin film
transistor (TR) may be configured as a bottom gate type
having a semiconductor layer formed of amorphous silicon.
In this case, the aforementioned switching thin film transistor
has the same active layer as the driving thin film transistor
(TR).

[0056] In acase where the driving thin film transistor (TR)
is configured as a bottom gate type, the TR may have a
lamination structure of a gate electrode/a gate insulating
layer/a semiconductor layer composed of one active layer
formed of pure amorphous silicon, and two ohmic contact
layers formed of impurity amorphous silicon and disposed at
two sides of the active layer/and a source electrode and a drain
electrode spaced from each other.

[0057] An interlayer insulating layer 115 having a drain
contact hole (not shown), through which the drain electrode
1135 of the driving thin film transistor (TR) is exposed to
outside, is formed on the driving thin film transistor (TR) and
the switching thin film transistor. As the interlayer insulating
layer 115, may be used an inorganic insulating material such
as silicon dioxide (SiO,) or silicon nitride (SiNx).

[0058] In the preferred embodiments of the present inven-
tion, the interlayer insulating layer 115 extends from the pixel
(PX) and the active area (A/A) to the non-active area (N/A). In
this case, a width of the interlayer insulating layer 115 toward
the non-active area (N/A) is narrower than that of a bank 123
to be explained later.

[0059] A first electrode 121, connected to the drain elec-
trode 113c¢ of the driving thin film transistor (TR) through a
drain contact hole (not shown), is formed on the interlayer
insulating layer 115.

[0060] Banks 123 and 1234, formed of an insulating mate-
rial, such as benzocyclobutene (BCB), polyimide or photo
acryl, extend on the first electrode 121, up to a boundary
between pixels (PXs) and the non-active area (N/A). The
central bank 123 is formed to overlap the edge of the first
electrode 121 and to enclose each pixel (PX). The central
bank 123 is in a lattice shape having a plurality of openings,
on the entire surface of the active area (NA). The outer bank
123a is formed on the entire surface of the non-active area
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(N/A), at an edge region of the OLED display panel, in a form
to completely cover the interlayer insulating layer 115 of the
non-active area (N/A).

[0061] As the bank 123a extends to cover the interlayer
insulating layer 115, the side surfaces of the interlayer insu-
lating layer 115 and the bank 1234 form a stair shape and a
gradual inclination angle. As a result, foreign materials intro-
duced into the side surfaces from outside can be easily
removed.

[0062] An organic light-emitting layer 125, made of
organic light-emitting patterns (not shown) which emit red,
green and blue light, is formed on the first electrode 121
enclosed by the banks 123 and 1234 in each pixel (PX). The
organic light-emitting layer 125 may be configured as a single
layer formed of an organic light-emitting material. Although
not shown, for enhanced light-emitting efficiency, the organic
light-emitting layer 125 may be configured as a multi-layer
formed of a hole injection layer, a hole transporting layer, an
emitting material layer, an electron transporting layer and an
electron injection layer.

[0063] A second electrode 127 is formed on the organic
light-emitting layer 125 and the banks 123 and 1234, on the
entire surface of the active area (NA). The first electrode 121,
the second electrode 127, and the organic light-emitting layer
125 interposed between the first electrode 121 and the second
electrode 127, form an organic light-emitting diode (OLED)
(EL).

[0064] In the OLED (EL), once a prescribed voltage is
applied to the first electrode 121 and the second electrode 127
according to a selected color signal, a hole injected from the
first electrode 121 and an electron provided from the second
electrode 127 are transferred to the organic light-emitting
layer 125 to thus form exciton. When the exciton is transited
from an excited state to a ground state, light is generated to be
emitted in the form of visible rays. Since the generated light
is emitted to outside through the transparent second electrode
127, the flexible organic light-emitting diode display panel
implements any images.

[0065] A first passivation layer 129 formed of an insulating
material, especially, an inorganic insulating material such as
silicon dioxide (Si0,) or silicon nitride (SiNx), is formed on
the entire surface of the substrate 100 including the second
electrode 127. There is a limitation to prevent water from
being introduced to the organic light-emitting layer 125,
using only the second electrode 127. Accordingly, the first
passivation layer 129 is formed on the second electrode 127,
so that introduction of water to the organic light-emitting
layer 125 can be prevented more easily.

[0066] An organic layer 131, made of an organic material
such as polymer, is formed on the active area (A/A) on the first
passivation layer 129. As the polymer of the organic layer
131, may be used olefine-based polymer (polyethylene,
polypropylene), polyethylene terephthalate (PET), epoxy
resin, fluoro resin, polysiloxane, etc. The first passivation
layer 129 is formed so that its side surface can have a gradual
inclination angle, and it extends up to the non-active area
(N/A).

[0067] A second passivation layer 133 made of an insulat-
ing material, for example, an inorganic insulating material
such as silicon dioxide (Si0,) or silicon nitride (SiN%), is
formed on the entire surface of the substrate 100 including the
organic layer 131, in order to prevent introduction of water
into the OLED display panel through the organic layer 131.
The second passivation layer 133 is configured to effectively
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prevent inflow of moisture on the non-active area (N/A), by
covering not only the end of the organic layer 131, but also the
first passivation layer 129 formed therebelow and the outer
bank 123a.

[0068] A barrier film 137 is positioned on the entire surface
of the substrate 100 including the second passivation layer
133 in a facing manner, for encapsulation of an organic light-
emitting diode. An adhesive layer 135 is interposed between
the substrate 100 and the barrier film 137, without an air layer,
in acompletely sealed state. The adhesive layer 135 is formed
of one of frit having an adhesion property, an organic insu-
lating material and a polymer material. In the present inven-
tion, the adhesive layer 135 may be configured as a press
sensitive adhesive (PSA).

[0069] As the substrate 100 and the barrier film 137 are
attached to each other by the adhesive 135 to thus form a
panel, an organic light-emitting diode display panel accord-
ing to the present invention is implemented.

[0070] In the organic light-emitting diode display panel
according to the first embodiment of the present invention, the
bank on the active area (A/A) is formed to have a greater
width than the interlayer insulating layer, so that the bank can
completely cover the interlayer insulating layer formed ther-
ebelow. As an inclination angle formed by side surfaces of the
interlayer insulating layer and the bank is made to be gradual
at an edge region of the OLED display panel, foreign mate-
rials introduced into the side surfaces can be easily removed
during fabrication processes. This can enhance reliability of
the OLED display panel.

[0071] Hereinafter, a method for fabricating an organic
light-emitting diode display panel according to a first
embodiment of the present invention will be explained in
more detail with reference to FIGS. 5A to 5G.

[0072] FIGS. 5A to 5G are sectional views schematically
illustrating a method for fabricating an OLED display panel
according to the present invention.

[0073] As shown in FIG. 5A, prepared is a substrate 100
having a flexible characteristic, and divided into a active area
(A/A) and a non-active area (N/A) formed outside the active
area (A/A). The flexible substrate 100 is formed of a plastic
material having a flexible characteristic so that the OLED
display panel can maintain a display performance even when
bent.

[0074] A buffer layer (not shown), made of an insulating
material, e.g., an inorganic insulating material such as silicon
dioxide (8i0,) or silicon nitride (SiNx), is formed on the
substrate 100. Such buffer layer may be omitted according to
characteristics of the substrate formed therebelow and a semi-
conductor layer (not shown) formed thereon.

[0075] Each pixel (PX) on the buffer layer (not shown) in
the active area (A/A) includes a switching thin film transistor
and a driving thin film transistor (not shown). A semiconduc-
tor layer 103 is formed in correspondence to the switching
thin film transistor and the driving thin film transistor. The
semiconductor layer 103 is composed of a first region 1034
formed of pure poly silicon, and second regions 1035 and
103c¢ formed at two sides of the first region 103a. The first
region 103a forms a channel at a central part of the semicon-
ductor layer 103, and the second regions 1035 and 103¢ are
doped with impurities of high concentration.

[0076] A gate insulating layer 105 is formed on the buffer
layer including the semiconductor layer 103. And a gate
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electrode 107, which corresponds to the first region 103a of
the semiconductor layer 103, is formed on the gate insulating
layer 105.

[0077] A gate line (not shown), connected to the gate elec-
trode 107 of the switching region (not shown) and extending
in one direction, is formed on the gate insulating layer 105.
The gate electrode 107 and the gate lines (not shown) may
have a single-layered structure by being formed of a first
metallic material having a low resistance, e.g., one of alumi-
num (Al), aluminum alloy (AINd), copper (Cu), copper alloy,
molybdenum (Mo) and molybdenum titanium (MoTi). Alter-
natively, the gate electrode 107 and the gate lines (not shown)
may have a double-layered or three-layered structure by
being formed of two or more first metallic materials. In draw-
ings, the gate electrode 107 and the gate lines (not shown)
have a single-layered structure.

[0078] As shown in FIG. 5B, an interlayer insulating layer
109 made of an insulating material, for example, an inorganic
insulating material such as silicon dioxide (S8i0,) or silicon
nitride (SiNx), is formed on the gate electrode 107 and the
gate lines (not shown), on the entire surface of the active area
(NA).

[0079] Then, theinterlayerinsulating layer 109 and the gate
insulating layer 105 formed therebelow are selectively pat-
terned, thereby forming contact holes (not shown) through
which the second regions 1035and 103¢ disposed at two sides
of the first region 1034 of the semiconductor layer 103 are
exposed to outside.

[0080] As shown in FIG. 5C, a second metallic material
layer (not shown) is formed on the interlayer insulting layer
109 including the contact holes (not shown). The second
metallic material layer may be formed of one of aluminum
(Al), aluminum alloy (AINd), copper (Cu), copper alloy,
molybdenum (Mo), molybdenum titanium (MoTi), chrome
(Cr) and titanium (Ti), or a combination of at least two of
them.

[0081] Then, the second metallic material layer is selec-
tively patterned to form data lines (not shown) and power
supply lines (not shown). The data lines define pixels (PX) by
crossing the gate lines, and the power supply lines are spaced
from the data lines. The power supply lines (not shown) may
be formed on the gate insulating layer 105, not the interlayer
insulting layer 109, in parallel to the gate lines in a spaced
manner therefrom.

[0082] A source electrode 113¢ and a drain electrode 1135,
made of the same second metallic material as the data lines
(not shown), are formed on the interlayer insulating layer 109,
simultaneously when the data lines (not shown) are formed.
The source electrode 113a and the drain electrode 1135 are
spaced from each other on each driving transistor region (not
shown) and each switching transistor region (not shown), and
contact the second regions 1035 and 103¢ exposed to outside
through contact holes. Under such configuration, the semi-
conductor layer 103, the gate insulating layer 105, the gate
electrode 107 and the interlayer insulating layer 109 sequen-
tially deposited on the driving transistor region, form a driv-
ing thin film transistor, together with the source electrode
113¢ and the drain electrode 1135 which are spaced from
each other.

[0083] In drawings, all of the data lines, the source elec-
trode 113a and the drain electrode 1135 have a single-layered
structure. However, the source electrode 1134 and the drain
electrode 1135 may have a double-layered structure or a
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three-layered structure in which two different metallic mate-
rials are combined with each other.

[0084] Although not shown, the switching thin film tran-
sistor, which has the same lamination structure as the driving
thin film transistor, is electrically connected to the driving
thin film transistor, a gate line (not shown) and a data line (not
shown). That is, a gate line (not shown) and a data line (not
shown) are connected to a to gate electrode and a source
electrode of a switching thin film transistor. And a drain
electrode (not shown) of the switching thin film transistor is
electrically connected to the gate electrode 107 of the driving
thin film transistor.

[0085] In this embodiment, the driving thin film transistor
and the switching thin film transistor (not shown) have the
semiconductor layer 103 formed of poly silicon, and are
configured as a top gate type. However, the driving thin film
transistor and the switching thin film transistor may be con-
figured as a bottom gate type. In this case, unlike in the
drawings, the driving thin film transistor and the switching
thin film transistor may have a lamination structure of a gate
electrode/a gate insulating layer/a semiconductor layer com-
posed of one active layer formed of pure amorphous silicon,
and two ohmic layers formed of impurity amorphous silicon
and formed at two sides of the active layer/and a source
electrode and a drain electrode spaced from each other.
[0086] Next, an interlayer insulating layer 115 is formed on
the driving thin film transistor and the switching thin film
transistor. The interlayer insulating layer 115 may be formed
of an insulating layer, e.g., an inorganic insulating material
such as silicon dioxide (Si0,) or silicon nitride (SiNx).
[0087] Then, the interlayer insulating layer 115 is selec-
tively patterned to form a contact hole through which a drain
electrode 113¢ of the driving thin film transistor is exposed to
outside.

[0088] A third metallic material layer (not shown) is depos-
ited on the interlayer insulating layer 115, and then is selec-
tively patterned to form a first electrode 121. The first elec-
trode 121 comes in contact with the drain electrode 113¢ of
the driving thin film transistor through the contact hole, and is
formed in each pixel (PX). The third metallic material layer
(not shown) may be formed of aluminum (Al), aluminum
alloy (AINd), copper (Cu), copper alloy, molybdenum (Mo),
molybdenum titanium (MoTi), chrome (Cr) and titanium
(Ti), or a combination of at least two of them.

[0089] Although not shown, an insulating material layer
(not shown), formed of benzocyclobutene (BCB), polyimide
or photo acryl, is formed on the first electrode 121, on the
entire surface of the substrate 100.

[0090] As shown in FIG. 5D, the insulating material layer
(not shown) is selectively patterned to form banks 123 and
123a. The bank 123 is formed to overlap the edge of the first
electrode 121 with enclosing each pixel (PX), and has a lattice
shape having a plurality of openings in the entire active area
(A/A). The outer bank 123« is formed to extend up to the
non-active area (N/A) at an edge region of the OLED display
panel. The outer bank 1234 is formed to have a greater width
than the interlayer insulating layer 115 formed therebelow,
thereby completely covering the interlayer insulating layer
115. Also, the outer bank 123a is formed to have a gradual
side surface.

[0091] AsshowninFIG. 5E, an organic light-emitting layer
125, composed of organic light-emitting patterns (not shown)
for emitting red, green and blue light, is formed on the first
electrode 121 enclosed by the banks 123 and 123a in each
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pixel (PX). The organic light-emitting layer 125 may be con-
figured as a single layer formed of an organic light-emitting
material. Although not shown, for enhanced light-emitting
efficiency, the organic light-emitting layer 125 may be con-
figured as multi layers of a hole injection layer, a hole trans-
porting layer, an emitting material layer, an electron trans-
porting layer and an electron injection layer.

[0092] Then, a second electrode 127 is formed on the active
area (NA) including the organic light-emitting layer 125 and
the banks 123 and 123a. The second electrode 127 may be
formed of a transparent conductive material, e.g., at least one
of a conductive material including ITO and a conductive
material including 1ZO. Under such configuration, the first
electrode 121, the second electrode 127, and the organic
light-emitting layer 125 interposed between the first electrode
121 and the second electrode 127 form an organic light-
emitting diode (OLED).

[0093] Inthe OLED, oncea prescribed voltage is applied to
the first electrode 121 and the second electrode 127 according
to a selected color signal, a hole injected from the first elec-
trode 121 and an electron provided from the second electrode
127 are transferred to the organic light-emitting layer 125 to
thus form exciton. When the exciton is transited from an
excited state to a ground state, light is generated to be emitted
in the form of visiblerays. Since the generated light is emitted
to outside through the transparent second electrode 127, each
pixel (PX) of the OLED display panel implements a gradation
(gray scale) of a corresponding image.

[0094] As shown in FIG. 5F, a first passivation layer 129,
made of an insulating material, e.g., an inorganic insulating
material such as silicon dioxide (Si0O,) or silicon nitride
(SiNx), is formed on the entire surface of the substrate 100
including the second electrode 127. The second electrode 127
alone cannot prevent introduction of water into the organic
light-emitting layer 125. Accordingly, the first passivation
layer 129 is formed on the second electrode 127 to completely
prevent introduction of water into the organic light-emitting
layer 125.

[0095] Then, an organic layer 131, made of an organic
material such as polymer, is formed on the active area (A/A)
and the non-active area (N/A) on the first passivation layer
129, using a deposition method such as a screen printing
method. As the polymer of the organic layer 131, may be used
olefine-based polymer (polyethylene, polypropylene), poly-
ethylene terephthalate (PET), epoxy resin, fluoro resin, pol-
ysiloxane, etc. The organic layer 131 may be formed to extend
up to the non-active area (N/A) from the active area (A/A).

[0096] As shown in FIG. 5G, for prevention of inflow of
moisture into the OLED display panel, a second passivation
layer 133, which is made of an insulating material, e.g., an
inorganic insulating material such as silicon dioxide (SiO,) or
silicon nitride (SiNx), is further formed on the entire surface
of the substrate 100 including the organic layer 131.

[0097] A barrier film 137 is positioned on the entire surface
of the substrate 100 including the second passivation layer
133 in a facing manner, for encapsulation of an organic light-
emitting diode (EL). An adhesive layer 135 is interposed
between the substrate 100 and the barrier film 137, without an
air layer, in a completely sealed state. The adhesive layer 135
is formed of one of frit having an adhesion property, an
organic insulating material and a polymer material. As the
substrate 100 and the barrier film 137 are attached to each
other by the adhesive layer 135 to thus form a panel, an
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organic light-emitting diode display panel according to the
present invention is implemented.

[0098] In the OLED display panel according to the first
embodiment of the present invention.

[0099] The bank on the active area (A/A) may be formed to
have a greater width than the interlayer insulating layer, so
that the bank can completely cover the interlayer insulating
layer formed therebelow. As an inclination angle formed by
side surfaces of the interlayer insulating layer and the bank is
made to be gradual at an edge region of the OLED display
panel, foreign materials introduced into the side surfaces can
be easily removed during fabrication processes. This can
enhance reliability of the OLED display panel. Hereinafter,
an organic light-emitting diode (OLED) display panel
according to a second embodiment of the present invention
will be explained with reference to the attached drawings.

[0100] FIG. 6is a sectional view of an OLED display panel
according to a second embodiment of the present invention.
Like in the first embodiment, in the second embodiment, the
interlayer insulating layer and the bank are configured so that
an inclination angle formed by the side surfaces thereof can
be gradual. However, the second embodiment is different
from the first embodiment in that the interlayer insulating
layer has a greater width than the bank.

[0101] Referring to FIG. 6, in an OLED display panel
according to the present invention, a active area (A/A) for
displaying an image, and a non-display region (N/A) formed
to enclose the active area (A/A) are defined on a substrate 200
having a flexible characteristic.

[0102] A buffer layer (not shown), made of an insulating
material, e.g., an inorganic insulating material such as silicon
dioxide (Si0,) orsilicon nitride (SiNx), may be formed on the
substrate 200. A switching thin film transistor and a driving
thin film transistor (TR) are formed at each pixel (PX) inside
the active area (A/A) above the buffer layer (not shown). A
semiconductor layer 203 is formed in correspondence to each
thin film transistor (TR). The semiconductor layer 203 is
composed of a first region 203a and second regions 203 and
203¢ formed at two sides of the first region 203a. The first
region 2034 forms a channel at a central part of the semicon-
ductor layer 203, and the second regions 2035 and 203¢ are
doped with impurities of high concentration.

[0103] A gate insulating layer 205 is formed on the buffer
layer including the semiconductor layer 203. A gate electrode
207 is formed on the gate insulating layer 205, in correspon-
dence to the first region 2034 of the semiconductor layer 203
in each thin film transistor (TR).

[0104] A scan line (SL), which is connected to the gate
electrode 207 of a switching thin film transistor (not shown)
and extending toward one direction, is formed on the gate
insulating layer 205. An insulating layer 209, made of an
insulating material, e.g., an inorganic insulating material such
as silicon dioxide (SiO,) or silicon nitride (SiNx), s formed
on the entire surface of the active area (A/A) of the substrate
200 including the gate electrode 207 and the scan line (SL).

[0105] A data line (DL) which defines a pixel (PX) by
crossing the scan line (SL), and a power supply line (VDDL)
spaced from the data line (DL) is formed on the insulating
layer 209.

[0106] A source electrode 213 and a drain electrode 2135,
which are made of the same second metallic material as the
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data line (DL) and are spaced from each other, are formed at
each of a switching thin film transistor and a driving thin film
transistor (TR), on the insulating layer 209. The source elec-
trode 213¢ and the drain electrode 2135 contact the second
regions 2035 and 203¢ exposed to outside through contact
holes (not shown).

[0107] Interlayer insulating layers 215 and 2154, which
have adrain contact hole (not shown) through which the drain
electrode 2135 is exposed to outside, are laminated on the
driving thin film transistor (TR). The interlayer insulating
layers 215 and 2154 are formed of an insulating material, e.g,,
an inorganic insulating material such as silicon dioxide
(510,) or silicon nitride (SiNx).

[0108] Especially, in the second embodiment, the outer
interlayer insulating layer 215 extends up to the non-active
area (N/A) from the active area (A/A) in the pixel (PX), with
a greater width than a bank 223 to be explained later.

[0109] A first electrode 221, which comes in contact with
the drain electrode 2135 of the driving thin film transistor
(TR) through a drain contact hole (not shown), is formed on
the interlayer insulating layer 215. The first electrode 221 is
formed in each pixel (PX).

[0110] Banks223 and 223a, made of an insulating material,
such as benzocyclobutene (BCB), polyimide or photo acryl,
are formed on the first electrode 221. The central bank 223 is
formed to overlap the edge of the first electrode 221 with
enclosing each pixel (PX), and has a lattice shape having a
plurality of openings in the entire active area (NA). The bank
223 may extend up to the non-active area (N/A), without
covering the side surface of the interlayer insulating layer
215. Under such configuration, the side surface of the outer
interlayer insulating layer 2154 can be exposed to outside at
an edge region of the OLED display panel.

[0111] As the outer interlayer insulating layer 215a is
exposed to outside by the bank 223 in the non-active area
(N/A), the side surfaces of the outer interlayer insulating layer
215a and the bank 223 have a stair shape with a gradual
inclination angle. Accordingly, foreign materials introduced
into the side surfaces of the outer interlayer insulating layer
215a and the bank 223 can be easily removed.

[0112] An organic light-emitting layer 225, made up of
organic light-emitting patterns (not shown) which emit red,
green and blue light, is formed on the first electrode 221
enclosed by the banks 223 and 223a in each pixel (PX). A
second electrode 227 is formed on the organic light-emitting
layer 225 and the banks 223 and 2234, on the entire surface of
the active area (A/A). The first electrode 221, the second
electrode 227, and the organic light-emitting layer 225 inter-
posed between the first electrode 221 and the second elec-
trode 227, form an organic light-emitting diode (OLED).

[0113] A first passivation layer 229, made of an insulating
material, especially, an inorganic insulating material such as
silicon dioxide (Si0,) or silicon nitride (SiNx), is formed on
the entire surface of the substrate including the second elec-
trode 227. There is a limitation to prevent water from being
introduced to the organic light-emitting layer 225, using only
the second electrode 227. Accordingly, the first passivation
layer 229 is formed on the second electrode 227, so that
introduction of water to the organic light-emitting layer 225
can be prevented more easily.

[0114] An organic layer 231, made of an organic material
such as polymer, is formed on the active area (A/A) on the first
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passivation layer 229. The first passivation layer 229 extends
up to the non-active area (N/A), with its side surface having a
gradual inclination angle.

[0115] A second passivation layer 233 is formed on the
entire surface of the substrate 200 including the organic layer
231, in order to prevent introduction of water into the OLED
display panel through the organic layer 231. The second
passivation layer 233 is configured to completely cover the
organic layer 231 and the first passivation layer 229 formed
therebelow. A barrier film 237 is attached onto the entire
surface of the substrate including the second passivation layer
233, using an adhesive 235.

[0116] Inthe OLED display panel according to the second
embodiment of the present invention, the interlayer insulating
layer is formed to have a greater width than the bank, on the
non-active area. The side surface of the interlayer insulating
layer is exposed to outside when viewed from the upper side.
And an inclination angle formed by the side surfaces of the
interlayer insulating layer and the bank is gradual in an edge
region of the OLED display panel. Under such configuration,
foreign materials introduced into the side surfaces of the
interlayer insulating layer and the bank can be easily
removed. This can enhance reliability of the OLED display
panel.

[0117] The foregoing embodiments and advantages are
merely exemplary and are not to be considered as limiting the
present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is
intended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, structures,
methods, and other characteristics of the exemplary embodi-
ments described herein may be combined in various ways to
obtain additional and/or alternative exemplary embodiments.

[0118] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
considered broadly within its scope as defined in the
appended claims, and therefore all changes and modifications
that fall within the metes and bounds of the claims, or equiva-
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lents of such metes and bounds are therefore intended to be
embraced by the appended claims.

1-4. (canceled)

5. An organic light-emitting diode display panel, compris-
ing:

%1 substrate divided into a active area which defines a plu-
rality of pixels, and a non-active area formed to enclose
the active area;

a plurality of signal lines and thin film transistors formed
on the substrate;

an interlayer insulating layer formed on the substrate
including the thin film transistors, configured to expose
one electrode of the thin film transistors to outside, and
extending up to the non-active area;

a first electrode formed on the interlayer insulating layer,
and connected to said one electrode;

a bank formed on the substrate including the first electrode
such that a side surface of the interlayer insulating layer
is exposed to outside;

an organic light-emitting layer formed on the first electrode
in each pixel,

a second electrode on the organic light-emitting layer in an
entire part of the active area;

a first passivation layer formed on an entire surface of the
substrate including the second electrode;

an organic layer formed on the first passivation layer;

a second passivation layer formed on the first passivation
layer including the organic layer;

a barrier film disposed in correspondence to the substrate;
and

an adhesive layer interposed between the substrate and the
barrier film, and configured to adhere the substrate and
the barrier film to each other.

6. The device of claim 5, wherein the interlayer insulating
layer and the bank are formed such that side surfaces thereof
form a stair shape.

7. The device of claim 5, wherein the first passivation layer
1s formed to completely cover the interlayer insulating layer
and the bank.

8. The device of claim 5, wherein the substrate is formed of
a plastic material having a flexible characteristic.

9-16. (canceled)
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