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METHOD OF MANUFACTURING ORGANIC
LIGHT EMITTING DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This U.S. non-provisional patent application claims
priority under 35 U.S.C. §119 of Korean Patent Application
No. 10-2013-0053951, filed on May 13, 2013, which is
hereby incorporated by reference in its entirety.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates to a method of manu-
facturing an organic light emitting display panel. More pat-
ticularly, the present disclosure relates to a manufacturing
method of an organic light emitting display panel, which is
capable of improved reliability.

[0004] 2. Description of the Related Technology

[0005] In general, an organic light emitting display device
includes gate lines, data lines, source voltage lines, and pix-
els. Each pixel is connected to a gate line, a data line, and a
source voltage line. The organic light emitting display device
includes a gate driver that sequentially applies gate signals to
the gate lines and a data driver that applies data signals to the
data lines. Fach pixel includes an organic light emitting
device, a capacitor, and at least one transistor. The organic
light emitting device also includes multiple layers. Each layer
of the organic light emitting device is formed by a deposition
method using an open mask.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0006] The present disclosure provides a method of manu-
facturing an organic light emitting display panel, which is
capable of preventing gate lines or data driver lines from
being damaged. The method uses an open mask to improve
reliability of the organic light emitting display panel.

[0007] In a first aspect, a method of manufacturing a dis-
play panel is disclosed. The method may include, for
example, forming lines in a display area and a non-display
area of a base substrate and forming a plurality of pixels in the
display area.

[0008] In some embodiments, the lines include a first line
and a second line insulated from the first line. In some
embodiments, the second line crosses the first line in the
non-display area. In some embodiments, the forming of the
pixels includes forming a thin film layer using an open mask
with a size corresponding to the display area. In some
embodiments, the open mask includes a non-opening portion
blocking a source material used to deposit the thin film layer
and an opening portion corresponding to the display area for
receipt of the source material during deposition. In some
embodiments, the open mask includes a half-etching portion
formed in a portion of the non-display area in which the first
line crosses the second line. In some embodiments, a distance
between the base substrate and a lower surface of the half-
etching portion is greater than the distance between the base
substrate and a lower surface of the non-opening portion.
[0009] In some embodiments, a driver is formed in the
non-display area to drive the pixels. In some embodiments,
the first line is a source voltage line electrically connected to
the pixels. In some embodiments, the second line is a signal
line electrically connected to the driver. In some embodi-
ments, a driver is formed in the non-display area and config-
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ured to drive the pixels. In some embodiments, the first line is
a data line used to apply a data signal to the pixels. In some
embodiments, the second line is a signal line used to apply a
control signal to the driver.

[0010] In some embodiments, the half-etching portion
includes an area having a closed-loop shape positioned
around a perimeter of the opening portion. In some embodi-
ments, the half-etching portion extends to a boundary of the
opening portion in the non-display area and is formed corre-
sponding to the area in which the first line crosses the second
line. In some embodiments, the half-etching portion has an
island shape spaced apart from the opening portion while
interposing a portion of the non-opening portion therebe-
tween. In some embodiments, each of the pixels includes a
thin film transistor and an organic light emitting device. In
some embodiments, the thin film transistor includes a hole
injection layer or a hole transporting layer. In some embodi-
ments, the thin film transistor includes is an electron injection
layer or an electron transporting layer. In some embodiments,
the thin film transistor includes is a sealing layer. In some
embodiments, the organic light emitting device is flexible.
[0011] Inanother aspect, lines formed in a non-display area
of an organic light emitting display panel may be prevented
from contacting the open mask because of the half-etching
portion. Thus, in some embodiments, a burning phenomenon
or short may be prevented in the lines and/or defects in driving
the organic light emitting display panel may be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other advantages of the present dis-
closure will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0013] FIG. 1isa block diagram showing an organic light
emitting display device according to an exemplary embodi-
ment of the present disclosure;

[0014] FIG. 2isaplan view of a base substrate according to
an exemplary embodiment of the present disclosure;

[0015] FIG. 3 is an equivalent circuit diagram showing a
pixel according to an exemplary embodiment of the present
disclosure;

[0016] FIG. 4 is a cross-sectional view showing a pixel
according to an exemplary embodiment of the present disclo-
sure;

[0017] FIG. 5 is an enlarged plan view showing a portion
Al of the plan view of the base substrate shown in FIG. 2;
[0018] FIG. 6 is a plan view of a first open mask according
to an exemplary embodiment of the present disclosure;

[0019] FIG.7isacross-sectional view taken along a line I-I'
of FIG. 6;
[0020] FIG. 8 is an enlarged plan view showing a portion

A2 of the plan view of the first open mask shown in FIG. 6
according to an exemplary embodiment of the present disclo-
sure;

[0021] FIG. 9 is an enlarged plan view showing a portion
A2 of the plan view of the first open mask shown in FIG. 6
according to another exemplary embodiment of the present
disclosure;

[0022] FIG. 10 is a plan view of a second open mask
according to another exemplary embodiment of the present
disclosure;

[0023] FIG. 11 is an enlarged plan view showing a portion
A3 of the plan view of the second open mask shown in FIG.
10;
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[0024] FIG.12 is a plan view of a third open mask accord-
ing to another exemplary embodiment of the present disclo-
sure; and

[0025] FIG. 13 is an enlarged plan view showing a portion
A4 of the plan view of the third open mask shown in F1G. 12.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0026] It will be understood that when an element or layer
1s referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0027] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present disclo-

sure.
[0028] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0029] The terminology used herein is to describe particu-
lar embodiments only and is not intended to be limiting of the
invention. As used herein, the singular forms, “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further
understood that the terms “includes” and/or “including”,
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof.

[0030] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning consistent
with their meaning in the context of the relevant art and will
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not be interpreted in an idealized or overly formal sense
unless expressly so defined herein.

[0031] Hereinafter, the present invention will be explained
in detail referring to the accompanying drawings.

[0032] FIG. 1isa block diagram showing an organic light
emitting display device according to an exemplary embodi-
ment of the present disclosure. Referring to FIG. 1, an organic
light emitting display device includes a display panel DP, a
timing controller 100, a scan driver 200, and a data driver 300.
[0033] The display panel DP includes a base substrate BS
(referto F1G. 2), aplurality of gate lines G1 to Gn disposed on
the base substrate BS, a plurality of data lines D1 to Dm
disposed on the base substrate BS, and a plurality of pixels
PX1,1 to PXn,m, each of which is connected to a correspond-
ing gate line of the gate lines G1 to Gn and a corresponding
data line of the data lines D1 to Dm. The gate lines G1 to Gn
are extended in a first direction D1 on the base substrate BS
and arranged in a second direction D2 crossing the first direc-
tion D1. The data lines D1 to Dm are insulated from the gate
lines G1 to Gn while crossing the gate lines G1 to Gn. The
data lines D1 to Dm are extended in the second direction D2
and arranged in the first direction D1. The display panel DP
receives a first source voltage ELVDD and a second source
voltage ELVSS. Each of the pixels PX1,1 to PXn,m is turned
on in response to a corresponding scan signal. Each of the
pixels PX1,1 to PXn,m receives the first source voltage
ELVDD and the second source voltage ELVSS and generates
a light in response to a corresponding data signal. The first
source voltage ELVDD has a level higher than that of the
second source voltage ELVSS.

[0034] Each of'the pixels PX1,1 to PXn,m includes at least
one transistor, at least one capacitor, and an organic light
emitting device. During operation of the device, the transistor
applies a voltage corresponding to the first source voltage
ELVDD to the organic light emitting device, but the voltage
output from the transistor may have a level lower than that of
the first source voltage ELVDD. During operation of the
device, the transistor controls a current flowing through the
organic light emitting device according to the amount of
charge in the capacitor. During operation of the device, the
organic light emitting device generates the light correspond-
ing to the voltage provided from the transistor and the second
source voltage ELVSS.

[0035] During operation of the device, the timing controller
100 receives input image signals and outputs image data
IDATA obtained by converting the input image signals based
on an operation mode of the display panel DP and control
signals SCS and DCS. During operation of the device, the
scan driver 200 receives a scan driving control signal SCS
from the timing controller 100 and generates a plurality of
scan signals. The scan signals are sequentially applied to the
gate lines G1 to Gn. During operation of the device, the data
driver 300 receives a data driving control signal DCS and the
image data IDATA from the timing controller 100. The data
driver 300 generates a plurality of data signals based on the
data driving control signal DCS and the image data IDATA.
During operation of the device, the data signals are applied to
the data lines D1 to Dm. The data driver 300 may be mounted
on a tape carrier package or the display panel in a chip-on-
glass method.

[0036] FIG. 2 is a plan view showing the base substrate
according to an exemplary embodiment of the present disclo-
sure. Referring to FIG. 2, the base substrate BS includes a
display area DA and a non-display area NDA surrounding the
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display area DA. The base substrate BS includes the gate lines
G1 to Gn, the data lines D1 to Dm, a first source voltage line
PLVDD, a second source voltage line PLVSS, a plurality of
signal lines SL1 to SLk, and scan driving circuits SD1 and
SD2.

[0037] The first source voltage line PLVDD is disposed in
the non-display area NDA to surround the display area DA.
The first source voltage line PLVDD extends to a side of the
base substrate BS along the second direction D2 and con-
nected to a power supply (not shown). The first source voltage
line PLVDD receives the first source voltage ELVDD from
the power supply. The first source voltage line PLVDD
extends to the display area DA to apply the first source voltage
ELVDD to the pixels PX1,1 to PXn,m.

[0038] The second source voltage line PLVSS is disposed
in the non-display area NDA to surround the display area DA
and spaced apart from the first source voltage line PLVDD.
The second source voltage line PLVSS is disposed at an outer
portion of the first source voltage line PLVDD to surround the
first source voltage line PLVDD, but it should not be limited
thereto or thereby.

[0039] That is, the second source voltage line PLVSS may
be disposed at an inner portion of the first source voltage line
PLVDD. The second source voltage line PLVSS extends to
the side of the base substrate BS along the second direction
D2 and connected to the power supply (not shown). The
second source voltage line PLVSS receives the second source
voltage ELVSS from the power supply. The second source
voltage line PLVSS extends to the display area DA to apply
the second source voltage ELVSS to the pixels PX1,1 to
PXn,m,

[0040] The scan driver 200 (refer to FIG. 1) includes a first
scan driving circuit SD1 and a second scan driving circuit
SD2, which are disposed at both sides of the display area DA.
The gate lines G1 to Gn are disposed to cross the display area
DA along the first direction D1. Both end portions of the gate
lines G1 to Gn are connected to the first and second scan
driving circuits SD1 and SD2, respectively, but they should
not be limited thereto or thereby. Although not shown in FIG.
2, either one of the first and second scan driving circuits SD1
and SD2 may be connected to only left end portions of the
gate lines G1 to Gn and the other one of the first and second
scan driving circuits SD1 and SD2 may be connected to only
right end portions of the gate lines G1 to Gn. In some embodi-
ments, one of the first and second scan driving circuits SD1
and SD2 may be connected to odd-numbered gate lines of the
gate lines G1 to Gn and the other one of the first and second
scan driving circuits SD1 and SD2 may be connected to
even-numbered gate lines of the gate lines G1 to Gn. The first
and second scan driving circuits SD1 and SD2 receive a scan
driving control signal SCS from the signal lines SL1 to SLk.
[0041] The datalines D1 to Dm are disposed in the display
area DA and the non-display area NDA. The data lines D1 to
Dm are extended in the second direction D2 on the display
area DA. The data lines D1 to Dm are insulated from the gate
lines G1 to Gn while crossing the gate lines G1 to Gn. The
data lines D1 to Dm are extended to the non-display area
NDA. The data lines D1 to Dm are extended to the side of the
base substrate BS along the first direction D1 and connected
to the data driver 300 (refer to FIG. 1). The signal lines SL1 to
SLk are extended in the second direction D2 and arranged in
the first direction D 1. One end portions of the signal lines SL.1
to SLk are extended to the side of the base substrate BS and
connected to the timing controller 100 (refer to FIG. 1). The
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other one end portions of the signal lines SL.1 to SLk are
disposed at both sides of the base substrate BS such that the
other one end portions do not cross each other. Some signal
lines SL1 to SLi, e.g., 1 signal lines from a left side of the base
substrate BS, are extended to the left side of the base substrate
BS along the first direction D1 and connected to the first scan
driving circuit SD1. Remaining signal lines SLi+1 to SLk are
extended to aright side of the base substrate BS along the first
direction D1 and connected to the second scan driving circuit
SD2. The signal lines SL1 to SLk are insulated from the first
source voltage line PLVDD, the second source voltage line
PLVSS, and the data lines D1 to Dm while crossing the first
source voltage line PLVDD, the second source voltage line
PLVSS, and the data lines D1 to Dm. The signal lines SL1 to
SLk apply the scan driving control signal SCS from the tim-
ing controller 100 to the first and second scan driving circuits
SD1 and SD2.

[0042] FIG. 3 is an equivalent circuit diagram showing the
pixel according to an exemplary embodiment of the present
disclosure. Referring to FIG. 3, the pixel PXn.m includes a
first transistor TR1, a second transistor TR2, the capacitor C1,
and the organic light emitting device OLEDn,m. The first
transistor TR1 includes a control electrode connected to an
n-th gate line Gn, an input electrode connected to an m-th data
line Dm, and an output electrode. The first transistor TR1
outputs the data signal applied to the m-th data line Dm in
response to the scan signal applied to the n-th gate line Gn.
The capacitor C1 includes a first electrode connected to the
first transistor TR1 and a second electrode applied with the
first source voltage ELVDD. The capacitor C1is charged with
the charges corresponding to a difference between the first
source voltage ELVDD and the voltage corresponding to the
data signal from the first transistor TR1. The second transistor
TR2 includes a control electrode connected to the output
electrode of the first transistor TR1 and the first electrode of
the capacitor C1, an input electrode applied with the first
source voltage ELVDD, and an output electrode. The output
electrode of the second transistor TR2 is connected to the
organic light emitting device OLEDn,m. The second transis-
tor TR2 controls the current flowing through the organic light
emitting device OLEDn,m according to the amount of charge
in the capacitor C1. A turn-on time of the second transistor
TR2 is determined by the amount of charge in the capacitor
C1. During operation of the device, a lower voltage than that
of the first source voltage ELVDD is applied to the organic
light emitting device OLEDn,m through the output electrode
of the second transistor TR2. The organic light emitting
device OLEDn,m emits the light during the turn-on time of
the second transistor TR2 and does not emit the light during a
turn-off time of the second transistor TR2.

[0043] FIG. 4 is a cross-sectional view showing a pixel
according to an exemplary embodiment of the present disclo-
sure. Referring to FIG. 4, a first insulating layer IN1 is dis-
posed on the base substrate BS to cover the control electrode
GE of'the second transistor TR2. The first insulating layer IN1
includes an organic layer and/or an inorganic layer. A semi-
conductor layer AL of the second transistor TR2 is disposed
on the control electrode GE while interposing the first insu-
lating layer IN1 therebetween. The input electrode SE and the
output electrode DE of the second transistor TR2 are disposed
to overlap with the semiconductor layer AL. The input elec-
trode SE and the output electrode DE are spaced apart from
each other. A second insulating layer IN2 is disposed on the
first insulating layer IN1 to cover the input electrode SE and
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the output electrode DE. The organic light emitting device
OLEDn,m is disposed on the second insulating layer IN2. A
first electrode OF1 of the organic light emitting device OLE-
Dn,m is disposed on the second insulating layer IN2, a hole
function layer HF is disposed on the first electrode OF1, an
organic light emitting layer EML is disposed on the hole
function layer HF, an electron function layer EF is disposed
on the organic light emitting layer EML, and a second elec-
trode OF2 ofthe organic light emitting device OLEDn,m. The
first electrode OE1 is connected to the output electrode DE of
the second transistor TR2 through a contact hole TH formed
through the second insulating layer IN2. The hole function
layer HF includes a hole injection layer, or the hole injection
layer and a hole transporting layer disposed between the hole
injection layer and the organic light emitting layer EML. The
electron function layer EF includes an electron injection
layer, or the electron injection layer and an electron transport-
ing layer disposed between the electron injection layer and
the organic light emitting layer EML. When the organic light
emitting device is flexible, a sealing layer EC is further dis-
posed on the second electrode OE2. The sealing layer EC
includes a plurality of organic layer and/or a plurality of
inorganic layers. The sealing layer EC prevents moisture and
oxygen from entering into the organic light emitting device
OLEDn,m. Holes are injected from the first electrode OF1
and transported to the organic light emitting layer EML
through the hole function layer HF. Electrons are injected
from the second electrode OE2 and transported to the organic
light emitting layer EML through the electron function layer
EF. Holes and electrodes are recombined with each other in
the organic light emitting layer EML and generate excitons,
thereby emitting the light.

[0044] FIG. 5is an enlarged plan view showing a portion
Al shown in FIG. 2. FIG. 5 shows a portion of the signal lines
SL.1to SLiand a portion of the data lines D1 to Dm. Referring
to FIG. 5, the first source voltage PLVDD, the second source
voltage PLVSS, the data lines D1 to Dm, and the signal lines
SL1 to SLi are disposed in the non-display area NDA of the
base substrate BS. The one end portions of the first source
voltage line PLVDD and the second source voltage line
PLVSS are extended to a lower end of the base substrate BS
along the second direction D2 and connected to the power
supply (not shown). The other one end portions of the first
source voltage line PLVDD and the second source voltage
line PLVSS are extended in the first direction D1 to apply the
voltage to the pixels PX1,1 to Pxn,m of the display panel. The
data lines D1 to Dm are extended in the second direction D2
and arranged in the first direction D1. The signal lines ST.1 to
SLk are extended in the first direction D1 and arranged in the
second direction D2. The data lines D1 to Dm are disposed
adjacent to a right side of the first source voltage line PLVDD
and sequentially arranged. The signal lines are insulated from
the first and second source voltage lines PLVDD and PLVSS
and the data lines D1 to Dm while crossing the the first and
second source voltage lines PLVDD and PLVSS and the data
lines D1 to Dm, but they should not be limited thereto or
thereby. For instance, the data lines are disposed adjacent to a
left side of the second source line PLVSS to cross the signal
lines SL1 to SLi. In some embodiments, the data lines D1 to
Dm may be formed not to overlap with the signal lines SL1 to
SLi.

[0045] FIG. 6 is a plan view showing a first open mask
according to an exemplary embodiment of the present disclo-
sure. Referring to FIG. 6, a first open mask FM1 includes an
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opening portion OA, a non-opening portion NOA, and a first
half-etching portion HEA1. The first open mask FM1 is used
to form a thin film layer provided to all pixels PX1,1 to
PXn,m. Accordingly, the opening portion OA of the first open
mask FM1 is opened to correspond to the display area DA. A
source material is deposited on the display area DA through
the opening portion OA. The non-opening portion NOA is
formed to correspond to the non-display area NDA. The
non-opening portion NOA blocks the source material, so that
the source material may be prevented from being deposited in
the non-display area NDA. The first half-etching portion
HEAT1 is disposed on the non-display area NDA. The first
half-etching portion HEA1 extends to a boundary of the open-
ing portion OA in the non-display area NDA.

[0046] FIG.7isa cross-sectional view taken along a line I-I'
of FIG. 6. Referring to FIG. 7, a distance t1 between the base
substrate BS and a lower surface of the first half-etching
portion HEAL1 is longer than a distance t2 between the base
substrate BS and a lower surface of the non-opening portion
NOA. Accordingly, although the first open mask FM1 is
disposed adjacent to the base substrate BS when the source
material is deposited, the lines on the base substrate BS may
be prevented from being chopped by a mask edge of the first
open mask FM1.

[0047] FIG. 8 is an enlarged plan view showing a portion
A2 shown in FIG. 6 according to an exemplary embodiment
of the present disclosure. Referring to F1G. 8, the first half-
etching portion HEA1 is disposed to correspond to at least
area in which the first and second source voltage lines
PLVDD and PLVSS cross the signal lines SL1 to SLk. FIG. 8
shows only the area in which a portion D1 to Dx of the data
lines D1 to Dm crosses the portion SL1 to SLi of signal lines
SL.1 to SLk, and an area in which a remaining portion Dx+1
to Dm of the data lines D1 to Dm crosses the remaining
portion SLi+1 to SLk of signal lines SL.1 to SLk is included in
the first half-etching portion HRA1 (refer to FIG. 6) disposed
on the portion B2 of the first open mask FM1. The first
half-etching portion HEA1 has an area wider than the area in
which the first and second source voltage lines PLVDD and
PLVSS cross the portion SL1 to SLi of signal lines SL1 to
SLk. The first half-etching portion HEA1 extends to the
boundary of the opening portion OA in the non-display area
NDA. The first half-etching portion HEA1 prevents the lines
in the area, in which the first and second source voltage lines
PLVDD and PLVSS cross the portion SL1 to SLi of signal
lines SL1 to SLk, from being chopped by the mask edge of the
first open mask FM1. Thus, the first and second source volt-
age lines PLVDD and PLVSS may be prevented from being
shorted with the portion SL1 to SLi of signal lines SL.1 to SLk,
so that a burning phenomenon or short may be prevented. In
addition, since the half-etching area is partially performed, a
reflow phenomenon, in which the source material infiltrates
into the half-etching area, may be prevented, to thereby pre-
cisely pattern the lines.

[0048] FIG. 9 is an enlarged plan view showing a portion
A2 shown in FIG. 6 according to another exemplary embodi-
ment of the present disclosure. Referring to FIG. 9, the first
half-etching portion HEA1 is disposed to correspond to at
least area in which the data lines D1 to Dm cross the signal
lines SL1 to SLk. FIG. 9 shows only the area in which a
portion D1 to Dx of the data lines D1 to Dm crosses the
portion SL1 to SLi of signal lines SL1 to SLk, and an area in
which a remaining portion Dx+1 to Dm of the data lines D1 to
Dm crosses the remaining portion SLi+1 to SLk of signal
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lines SL1 to SLk is included in the first half-etching portion
HRALI (referto FIG. 6) disposed on the portion B2 of the first
open mask FM1. The first half-etching portion HEA1 has an
area wider than the area in which the portion D1 to Dx of data
lines D1 to Dm cross the portion SL.1 to SLi of signal lines
SL1 to SLk. The first half-etching portion HEA1 extends to
the boundary of the opening portion OA in the non-display
area NDA. The first half-etching portion HEA1 prevents the
lines in the area, in which the portion D1 to Dx of data lines
D1 to Dm cross the portion SL1 to SLi of signal lines SL1 to
SLk, from being chopped by the mask edge of the first open
mask FM1. Thus, the portion D1 to Dx of data lines D1 to Dm
may be prevented from being shorted with the portion SL1 to
SLi of signal lines SL1 to SLk, so that a defect in driving the
organic light emitting display device may be prevented.
[0049] FIG. 10 is a plan view showing a second open mask
according to another exemplary embodiment of the present
disclosure and FIG. 11 is an enlarged plan view showing a
portion A3 shown in FIG. 10. In the present exemplary
embodiment, an opening portion OA and a non-opening por-
tion NOA of a second open mask FM2 are the same as those
of the first open mask FM1, and this detailed descriptions of
the opening portion OA and the non-opening portion NOA of
the second open mask FM2 will be omitted. Referring to FIG.
10, the second open mask FM2 includes a first half-etching
portion HEA1 and a second half-etching portion HEA2. The
second half-etching portion HEA2 is disposed on the non-
display area NDA. The second half-etching portion HEA2
has a closed-loop shape to surround the opening portion OA.
The second half-etching portion HEA2 extends to a boundary
of the opening portion OA. In the present exemplary embodi-
ment, a distance between the base substrate BS and a lower
surface of the second half-etching portion HEA2 is longer
than a distance between the base substrate BS and a lower
surface of the non-opening portion NOA.

[0050] Referring to FIG. 11, the second open mask FM2
includes the first half-etching portion HEA1. The first half-
etching portion HEA1 is disposed to correspond to at least an
area in which the first and second source voltage lines
PLVDD and PLVSS cross the signal lines SL1 to SLk. The
second half-etching portion HEA2 extends in the first direc-
tion from both sides of the first half-etching portion HEAT.
FIG. 11 shows only the area in which a portion D1 to Dx of the
data lines D1 to Dm crosses the portion SL1 to SLi of signal
lines SL1 to SLk. The second half-etching portion HEA2
prevents the lines crossing each other in the area correspond-
ing to the closed-loop shape from being chipped by the mask
edge. Therefore, defects in the lines and defects in driving
caused by them may be prevented.

[0051] FIG. 12 is a plan view showing a third open mask
according to another exemplary embodiment of the present
disclosure and FIG. 13 is an enlarged plan view showing a
portion A4 shown in FIG. 12. In the present exemplary
embodiment, an opening portion OA and a non-opening por-
tion NOA of a third open mask FM3 are the same as those of
the first open mask FM1, and this detailed descriptions of the
opening portion OA and the non-opening portion NOA of the
third open mask FM3 will be omitted. Referring to FIG. 12,
the third half-etching portion HEA3 is disposed on the non-
display area NDA. The third half-etching portion HEA3 has
an island shape to be spaced apart from the opening portion
OA while interposing a portion of the non-opening portion
NOA therebetween. In the present exemplary embodiment, a
distance between the base substrate BS and a lower surface of
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the third half-etching portion HEA3 is longer than a distance
between the base substrate BS and a lower surface of the
non-opening portion NOA.

[0052] Referring to FIG. 13, the third half-etching portion
HEAZ3 is disposed to correspond to at least an area in which
the first and second source voltage lines PLVDD and PLVSS
cross the signal lines SL.1 to SLk.

[0053] FIG. 11 shows only the area in which a portion D1 to
Dx of the data lines D1 to Dm crosses the portion SL1 to SLi
of signal lines SL1 to SLk

[0054] The third half-etching portion HEA3 has an area
wider than the area in which the first and second source
voltage lines PLVDD and PLVSS cross the portion SL1 to SLi
of signal lines SL1 to SLk. The third half-etching portion
HEA3 prevents the lines in the area, in which the first and
second source voltage lines PLVDD and PLVSS cross the
portion SL1 to SLi of signal lines SL1 to SLk, from being
chopped by the mask edge of the third open mask FM3. Thus,
the first and second source voltage lines PLVDD and PLVSS
may be prevented from being shorted with the portion SL1 to
SLkof signal lines SL1 to SLk, so thata burning phenomenon
or short may be prevented.

[0055] Although the exemplary embodiments of the
present invention have been described, it is understood that
the present invention should not be limited to these exemplary
embodiments but various changes and modifications can be
made by one ordinary skilled in the art within the spirit and
scope of the present invention as hereinafter claimed.

What is claimed is:

1. A method of manufacturing a display panel, comprising:

forming lines in a display area and a non-display area of a

base substrate, the lines including a first line and a sec-
ond line insulated from the first line in the non-display
area; and

forming a plurality of pixels in the display area, the form-

ing of the plurality of pixels comprising forming a thin

film layer using an open mask corresponding to the

display area, the open mask comprising:

anon-opening portion blocking a source material during
deposition of the thin film layer,

an opening portion corresponding to the display area to
allow deposition of the source material; and

a half-etching portion formed in an area of the non-
display area in which the first line crosses the second
line, wherein a distance between the base substrate
and a lower surface of the half-etching portion is
greater than the distance between the base substrate
and a lower surface of the non-opening portion.

2. The method of claim 1, wherein a driver is formed in the
non-display area, wherein the driver is electrically connected
to the pixels, wherein the first line is a source voltage line
electrically connected to the pixels, and wherein the second
line is a signal line electrically connected to the driver.

3. The method of claim 1, wherein a driver is formed in the
non-display area and is electrically connected to the pixels,
wherein the first line is a data line electrically connected to the
pixels, and wherein the second line is a signal line electrically
connected to the driver.

4. The method of claim 1, wherein the half-etching portion
further comprises an area having a closed-loop shape formed
around a perimeter of the opening portion.

5. The method of claim 1, wherein the half-etching portion
extends to a boundary of the opening portion in the non-
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display area, and wherein the half-etching portion is formed
over the area in which the first line crosses the second line.

6. The method of claim 1, wherein the half-etching portion
has an island shape that does not contact the opening portion,
and wherein a portion of the non-opening portion is formed
between the half-etching portion and the opening portion.

7. The method of claim 1, wherein each of the plurality of
pixels comprises a thin film transistor and an organic light
emitting device.

8. The method of claim 7, wherein the thin film layer is a
hole injection layer or a hole transporting layer.

9. The method of claim 7, wherein the thin film layer is an
electron injection layer or an electron transporting layer.

10. The method of claim 7, wherein the thin film layer is a
sealing layer.

11. The method of claim 7, wherein the organic light emit-
ting device is flexible.

12. A display panel device, comprising:

a base substrate;

an open mask formed over the base substrate, the open

mask having an opening portion and a non-opening por-
tion, and the non-opening portion positioned around a
perimeter of the opening portion when viewed in a direc-
tion substantially normal to the surface of the base sub-
strate; and

ahalf-etching portion formed between the opening portion

and the non-opening portion,

wherein a distance between the half-etching portion and

the base substrate is greater than the distance between
the non-opening portion and the base substrate, and
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wherein a plurality of signal lines are formed between the

half-etching portion and the base substrate.

13. The display panel of claim 12, wherein a plurality of
data lines are formed to pass between the half-etching portion
and the base substrate.

14. The display panel of claim 13, wherein the plurality of
data lines cross the plurality of signal lines.

15. The display panel of claim 12, wherein a first source
voltage line and a second source voltage line are formed to
pass between the half-etching portion and the base substrate.

16. The display panel of claim 15, wherein the first source
voltage line and the second source voltage line cross the
plurality of signal lines.

17. The display panel of claim 12 further comprising
another half-etching portion formed around a perimeter ofthe
opening portion between the opening portion and the non-
opening portion when viewed in a direction substantially
normal to the base substrate.

18. The display panel of claim 17, wherein the another
half-etching portion contacts the half-etching portion.

19. The display panel of claim 18, wherein a plurality of
data lines are formed to pass between the half-etching portion
and the base substrate, and wherein the plurality of data lines
cross the plurality of signal lines.

20. The display panel of claim 18, wherein a first source
voltage line and a second source voltage line are formed to
pass between the half-etching portion and the base substrate,
and wherein the first source voltage line and the second
source voltage line cross the plurality of signal lines.
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