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(57) ABSTRACT

A method of repairing an organic light-emitting display appa-
ratus, the organic light-emitting display apparatus including a
substrate, an organic light-emitting device formed on the
substrate, a thin film transistor (TFT) formed on the substrate,
an organic insulating layer formed on the TFT, and a conduc-
tive pattern formed on the organic insulating layer, the con-
ductive pattern including a shorted part between two conduc-
tive elements inthe conductive pattern, the method including:
removing the short by using a focused ion beam (FIB).
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METHOD OF REPAIRING ORGANIC
LIGHT-EMITTING DISPLAY APPARATUS

RELATED APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2013-0102655, filed on Aug. 28,2013, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments of the present invention
relate to a method of repairing an organic light-emitting dis-
play apparatus.

[0004] 2. Description of the Related Art

[0005] Recently, display apparatuses are being replaced
with flat panel display apparatuses that are thin and portable.
Among the flat panel display apparatuses, organic light emit-
ting display apparatuses have a wide viewing angle, excellent
contrast, and a high response speed. Thus, organic light emit-
ting display apparatuses are being noticed as next-generation
display apparatuses.

[0006] An organic light emitting display apparatus includes
aplurality of thin film transistors (TFT). An organic layer may
be formed on each of the TFTs. Wires and electrodes may be
formed on the emission layer. The organic layer may, how-
ever, be easily damaged as compared to an inorganic layer,
and thus when shorts or disconnections occur between wires
and electrodes, organic light emitting display apparatuses are
difficult to repair.

SUMMARY

[0007] A method of repairing an organic light-emitting dis-
play apparatus by which a lower organic layeris less damaged
is provided.

[0008] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description.

[0009] A method of repairing an organic light-emitting dis-
play apparatus, the organic light-emitting apparatus includ-
ing a substrate, an organic light-emitting device formed on the
substrate, a thin film transistor (TFT) formed on the substrate,
an organic insulating layer formed on the TFT, and a conduc-
tive pattern formed on the organic insulating layer, the con-
ductive pattern including a shorted part between two conduc-
tive elements in the conductive pattern, the method including:
removing the short by using a focused ion beam (FIB).
[0010] The removing of the short may include: etching the
shorted part by radiating an ion beam to a location where the
shorted part occurs.

[0011] The removing of the short may include: supplying a
fluorine containing gas to the location where the shorted part
occurs.

[0012] The fluorine containing gas may include Xenon dif-
luoride (XeF,).
[0013] The removing of the short may include: applying a

charge neutralizer to the location where the shorted part
occurs.

[0014] The removing of the short may include: applying a
charge remover to the location where the shorted part occurs,
wherein the charge remover includes: a contact unit in which
an opening is formed; and a charge moving unit connected to
the contact unit.
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[0015] The contact unit may include a first electrode unit
and a second electrode unit that are insulated from each other
by an insulating unit, and wherein the charge moving unit is
connected to the first electrode unit or the second electrode
unit.

[0016] Theorganiclight-emitting device may include a first
electrode, a second electrode, and an organic emission layer
disposed between the first electrode and the second electrode,
and wherein the conductive pattern includes a wire pattern
and the first electrode.

[0017] The first electrode and the wire pattern may be
formed of the same metallic material.

[0018] The FIB may use gallium as a source.

[0019] A method of repairing an organic light-emitting dis-
play apparatus, the organic light-emitting apparatus includ-
ing a substrate, an organic light-emitting device formed on the
substrate, a TFT formed on the substrate, an organic insulat-
ing layer formed on the TFT, and a conductive pattern formed
on the organic insulating layer, the conductive pattern includ-
ing a disconnection in a conductive element, the method
including; repairing the disconnection by using a focused ion
beam (FIB).

[0020] The repairing of the disconnection may include:
radiating a deposition gas to a location where the disconnec-
tion occurs; and emitting an ion beam to the location where
the disconnection occurs from the FIB.

[0021] The repairing of the disconnection may include:
supplying a fluorine containing gas to the location where the
disconnection occurs.

[0022] The fluorine containing gas may include Xenon dif-
luoride (XeF,).
[0023] The repairing of the disconnection may include:

applying a charge neutralizer to the location where the dis-
connection occurs.

[0024] The repairing of the disconnection may include:
applying a charge remover to the location where the discon-
nection occurs, wherein the charge remover includes: a con-
tactunit in which an opening is formed; and a charge moving
unit connected to the contact unit.

[0025] The contact unit may include a first electrode unit
and a second electrode unit that are insulated from each other
by an insulating unit, and wherein the charge moving unit is
connected to the first electrode unit or the second electrode
unit.

[0026] Theorganic light-emitting device may include a first
electrode, a second electrode, and an organic emission layer
disposed between the first electrode and the second electrode,
and wherein the conductive pattern includes a wire pattern
and the first electrode.

[0027] The first electrode and the wire pattern may be
formed of the same metallic material.

[0028] The FIB may use gallium as a source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accompa-
nying drawings of which:

[0030] FIG. 1 is a schematic cross-sectional view illustrat-
ing an organic light-emitting display apparatus according to
an embodiment;

[0031] FIG. 2 is a schematic plan view illustrating an
organic light-emitting display apparatus according to an
embodiment;
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[0032] FIG. 3 is a schematic cross-sectional view illustrat-
ing a part of an organic light-emitting display apparatus in
which a short occurs according to an embodiment;

[0033] FIG. 41s a schematic plan view illustrating a part of
an organic light-emitting display apparatus in which a short
occurs according to an embodiment;

[0034] FIG. 5is a schematic cross-sectional view illustrat-
ing a part of an organic light-emitting display apparatus in
which a disconnection occurs according to an embodiment;
[0035] FIG. 6 is a schematic plan view illustrating a part of
an organic light-emitting display apparatus in which a dis-
connection occurs according to an embodiment;

[0036] FIG. 7 is a schematic view illustrating a case where
a charge neutralizer is applied;

[0037] FIG. 8is a schematic view illustrating a case where
a charge remover is applied;

[0038] FIG. 9A is a schematic plan view illustrating a
charge remover according to an embodiment;

[0039] FIG. 9B is a schematic plan view illustrating a
charge remover according to another embodiment; and
[0040] FIG. 10 is a schematic view for explaining a case
where a fluorine containing gas is supplied.

DETAILED DESCRIPTION

[0041] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like
elements throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the present descrip-
tion. As used herein, the term “and/or” includes any and all
combinations of one or more of the associated listed items.
[0042] FIG. 1is a schematic cross-sectional view illustrat-
ing an organic light-emitting display apparatus 1 according to
an embodiment. FIG. 2 is a schematic plan view illustrating
the organic light-emitting display apparatus 1 according to an
embodiment.

[0043] Referring to FIGS. 1 and 2, a conductive pattern 120
may be formed on an organic insulating layer 115 without
causing a defect.

[0044] Referring to FIG. 1, the organic light-emitting dis-
play apparatus 1 according to the present embodiment
includes a substrate 110 and an organic light-emitting device
20.

[0045] The organic light-emitting device 20 and a thin film
transistor (TFT) 10 connected to the organic light-emitting
device 20 are provided on the substrate 110. Although one
organic light-emitting device 20 and one TFT 10 are shown in
FIGS. 1 and 2, this is for convenience of description, and thus
the organic light-emitting display apparatus 1 according to
the present embodiment may include a plurality of organic
light-emitting devices 20 and a plurality of TFTs 10.

[0046] Organic light emitting display apparatuses may be
classified into either a passive matrix (PM) type or an active
matrix (AM) type based on the driving method of the organic
light-emitting devices 20 by the TFTs 10. The method of the
embodiments of the present disclosure may be used with
organic light emitting display apparatuses of both of the PM
and AM types. An AM type organic light-emitting display
apparatus according to an embodiment will be described in
detail below.
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[0047] A buffer layer 111 that is formed of SiO, and/or
SiNx may be provided on the substrate 110 to provide
smoothness to the substrate 110 and to prevent impure ele-
ments from penetrating into the substrate 110.

[0048] An active layer 11 of the TFT 10 is formed of a
semiconductor material and on the buffer layer 111. The
active layer 11 may be formed of polycrystalline silicone but
is not necessarily limited and may be formed of an oxide
semiconductor. For exaniple, the oxide semiconductor may
include an oxide formed of a material selected from the group
consisting of 12, 13, and 14 Group metal elements such as
zine (Zn), indium (In), gallium (Ga), tin (Sn), cadmivm (Cd),
germanium (Ge), hafnium (Hf), and a combination of these.
For example, the active layer 11 may include G-I-Z-O
[(In,05)a(Ga,0,)b(ZnO)c] (a, b, and ¢ are real numbers that
satisfy conditions of az0, b=0, and ¢>0).

[0049] A gate insulating layer 112 is formed to cover the
active layer 11. A gate electrode 12 is provided on the gate
insulating layer 112. An interlayer insulating layer 113 is
formed so as to cover the gate electrode 12. A source electrode
13 and a drain electrode 14 are provided on the interlayer
insulating layer 113. A passivation layer 114 and an organic
insulating layer 115 are sequentially provided so as to cover
the source electrode 13 and the drain electrode 14.

[0050] The gate insulating layer 112, the interlayer insulat-
ing layer 113, and the passivation layer 114 may be insulators,
and may be formed in a single-layer structure or a multiple
layer structure, and may include inorganic materials, organic
materials, and organic/inorganic compounds.

[0051] The organic insulating layer 115 may be formed so
as to cover the TFT 10. The organic insulating layer 115,
which is used to reduce a step difference of the substrate 110
including a plurality of TFTs 10, may be an insulating layer
having a planar top surface and a single-layer structure or a
multiple layer structure. One or more materials selected from
the group including, for example, polyimide, polyamide,
acrylic resin, benzocyclobutene, and phenolic resin may be
used as the organic insulating layer 115.

[0052] Theabove-described stack structureofthe TFT 101s
merely an example, and other various other structures and
materials thereof may be used to form the TFT 10.

[0053] A first electrode 21 that is an anode electrode of the
organic light-emitting device 20 is formed on the organic
insulating layer 115. A pixel defining layer 116 that is formed
of an insulating material is formed so to cover a portion of the
first electrode 21. An opening is formed in the pixel defining
layer 116 exposing a portion of the first electrode 21, and then
an organic emission layer 22 of the organic light-emitting
device 20 is formed in a region limited to the opening. A
second electrode 23 that is a cathode electrode of the organic
light-emitting device 20 is formed to cover the entire pixel
area. Polarities of the first electrode 21 and the second elec-
trode 23 may be switched.

[0054] Holes and electrons are injected into the organic
emission layer 22 from the first electrode 21 and the second
electrode 23, respectively. Light emits when an exciton that is
amixture of the injected holes and electrons is changed from
an excitation status to a base status.

[0055] The organic emission layer 22 may be formed ofa
low-molecular weight or a polymer organic layer. When the
organic emission layer 22 is formed of a low-molecular
weight layer, the organic emission layer 22 may have a single-
layer or multiple layer structure in which a hole injection
layer (HIL) (not shown), a hole convey layer (HTL) (not
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shown), an electron convey layer (ETL) (not shown), and an
electron injection layer (EIL) (not shown) are stacked, in
addition to an emissive layer (EML), and may use various
organic materials such as copper phthalocyanine (CuPc),
N,N'-Di(naphthalene-1-y1)-N,N'-diphenyl-benzidine (NPB),
tris-8-hydroxyquinoline aluminum (Alg3), etc. The low-mo-
lecular weight organic layers may be formed by using
vacuum deposition.

[0056] When the organic emission layer 22 is formed of a
polymer organic layer, the organic emission layer 22 may
have a structure further including the HTL (not shown) and
the EML (not shown) toward the anode electrode. In this
regard, Poly(3,4-ethylenedioxythiophene) (PEDOT) may be
used as the HIL, and a polymer organic material such as
poly-phenylenevinylene based material or a polyfluorene
based material is used as the EML.

[0057] The organic emission layer 22 may be formed in the
opening and is formed of an additional emission material in
each pixel but is not necessarily limited thereto. The organic
emission layer 22 may alternatively be formed commonly
over the entire pixel area of the plurality of pixel areas in a
display irrespective of locations of the individual pixels. In
this regard, the organic emission layer 22 may be formed by
vertically stacking or mixing layers including emission mate-
rials that emit, for example, red, green, and blue light. If white
light is emitted, a combination of other colors is also possible.
A color conversion layer or a color filter that converts the
emitted white light into a color may be further included.
[0058] The organic light-emitting device 20 of the organic
light-emitting display apparatus 1 according to an embodi-
ment may emit light in a direction toward an encapsulation
layer or substrate (not shown) positioned over the display
apparatus 1 opposite the substrate 110. That is, the organic
light-emitting device 20 may be a top emission type. In this
regard, to emit light in the direction toward the encapsulation
layer, a reflective electrode is used as the first electrode 21,
and a transmissive or semi-transmissive electrode is used as
the second electrode 23. However, the organic light-emitting
display apparatus 1 is not limited to the top emission type
according to an embodiment. Thus, the organic light-emitting
display apparatus 1 may be a back emission type or both atop
and back emission type.

[0059] A thin film encapsulation layer (not shown) may be
disposed on the organic light-emitting device 20 to protect the
organic light-emitting device 20 and a driving circuit unit.
The thin film encapsulation layer may be formed by alter-
nately stacking one or more organic layers and one or more
inorganic layers. A plurality of organic layers and a plurality
of inorganic layers may be used.

[0060] An encapsulation substrate (not shown) that encap-
sulates the organic light-emitting device 20 may be disposed
on the substrate 110 including the organic light-emitting
device 20 to face the substrate 110. The encapsulation sub-
strate may be formed of glass, metal, or plastic.

[0061] Referring to FIGS. 1 and 2, the conductive pattern
120 may be formed on the planar top surface of the organic
insulating layer 115. The conductive pattern 120 may include
conductive elements, including for example a wire pattern
121 and the first electrode 21. The wire pattern 121 and the
first electrode 21 may be formed of the same material during
the same process. The wire pattern 121 may be formed to pass
through the plurality of first electrodes 21.

[0062] FIG. 3 is a schematic cross-sectional view illustrat-
ing a part of an organic light-emitting display apparatus 2 in
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which a short occurs according to an embodiment. FIG. 4 is a
schematic plan view illustrating the part of the organic light-
emitting display apparatus 2 in which the short occurs accord-
ing to an embodiment.

[0063] Referring to FIGS. 3 and 4, the short may occur
between conductive elements in the conductive pattern 120,
for example, the short may occur between the wire pattern
121 disposed on the organic insulating layer 115 and the first
electrode 21. When such a short occurs, a shorted part 123 that
causes the short may be cut to remove the short.

[0064] A focused ion beam (FIB) 130 may be used to cut
the shorted part 123. The short may be removed by cutting the
shorted part 123 by using the FIB 130. The FIB 130 may be
radiated by using a FIB radiation apparatus 131. The FIB 130
may use, for example, gallium Ga as a source. The FIB 130 is
used to cut the shorted part 123, thereby removing the short
while reducing damage that may occur in the organic insu-
lating layer 115 disposed beneath the shorted part 123 when
removing the short.

[0065] Although the short between the wire pattern 121 and
the first electrode 21 is shown in FIGS. 3 and 4, the shortisnot
limited thereto. The above method may be applied to any
shorts that occur between conductive elements in a conduc-
tive pattern disposed on the organic insulating layer 115.
[0066] FIG. S is a schematic cross-sectional view illustrat-
ing a part of an organic light-emitting display apparatus 3 in
which a disconnection occurs according to an embodiment.
FIG. 6 is a schematic plan view illustrating the part of the
organic light-emitting display apparatus 3 in which the dis-
connection occurs according to an embodiment.

[0067] Referring to FIGS. 5 and 6, the disconnection may
occur between the wire pattern 121 disposed on the organic
insulating layer 115. When such a disconnection occurs, the
disconnection may be repaired by forming a conductive mate-
rial on the organic insulating layer 115 at the disconnect
location 127.

[0068] The FIB 130 may be used to form the conductive
material on the organic insulating layer 115 at the disconnect
location 127. The FIB 130 and a deposition gas 14 are simul-
taneously radiated to the disconnect location 127, thereby
depositing the conductive material on the disconnected loca-
tion 127 while also dissolving the deposition gas 140 by using
the FIB 130. The FIB 130 may be radiated by using the FIB
radiation apparatus 131. The FIB 130 may use, for example,
gallium Ga as a source. The FIB 130 is used to form the
conductive material on the organic insulating layer 115 at the
disconnect location 127, thereby reducing damage that may
occur in the organic insulating layer 115 disposed beneath the
disconnect part 127 when repairing the disconnection, and
also increasing a bonding force between the deposited con-
ductive material and the organic insulating layer 115.

[0069] Although the disconnection of the wire pattern 121
1s shown in FIGS. 5 and 6, the short is not limited thereto. The
above method may be applied to any disconnections that
occurin a conductive layer 120 on the organic insulating layer
115.

[0070] FIG. 7 is a schematic view illustrating a case where
a charge neutralizer 150 is applied.

[0071] Charges 133 may collect around the beam of the FIB
130 when the FIB 130 is applied in a process of repairing the
organic light-emitting display apparatuses 2 and 3. The
charges 133 are gathered around the area including the TFT
10, and may damage the TFT 10 or change the characteristics
of the TFT 10.
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[0072] Referring to FIG. 7, a charge neutralizer 150 may be
applied to a location where the FIB 130 is radiated. Charges
153 discharged by the charge neutralizer 150 are combined
with the charges 133 collected around the beam of the FIB
130, and thus the charges 133 may be neutralized. In this
regard, the charges 133 may be positive charges, and the
charges 153 discharged by the charge neutralizer 150 may be
negative charges. The charges 133 collected around the beam
of the FIB 130 are neutralized, thereby preventing damage to
the device around the location where the FIB 130 is radiated,
or a change in the characteristics of the device.

[0073] FIG. 8 is a schematic view illustrating a case where
a charge remover 160 is applied. FIG. 9A is a schematic plan
view illustrating the charge remover 160 according to an
embodiment. FIG. 9B is a schematic plan view illustrating a
charge remover 260 according to another embodiment.
[0074] Referring to FIG. 8, the charges 133 that collect
around the beam of the FIB 130 may be removed from a
location where the FIB 130 is radiated by applying the charge
remover 160 onto the conductive pattern 120.

[0075] Referring to FIGS. 8 and 9A, the charge remover
160 is formed as a conductor and includes a contact unit 161
and a charge moving unit 165. An opening 163 is formed in
the contact unit 161. The contact unit 161 contacts the con-
ductive pattern 120 and is disposed such that the opening 163
is disposed in a region to which the FIB 130 is radiated, that
1s, the FIB is radiated through the opening 163. The charges
133 move toward and into the contact unit 161, and then are
discharged to the outside along the charge moving unit 165.
The charges 133 that collect around the beam of the FIB 130
are discharged by using the charge moving unit 165, thereby
preventing damage to the device around the location to which
the FIB 1301s radiated or a change in the characteristics of the
device.

[0076] Referring to FIG. 9A, the charge remover 160
according to an embodiment may be formed of an integrated
metal material. When the charges 133 that collect around the
beam of the FIB 130 are positive charges, in the charge
moving unit 165, an electric potential may be slowly reduced
in a direction far from the opening 163 such that the charges
133 may be efficiently discharged to the outside.

[0077] Referring to FIG. 9B, the charge remover 260
according to another embodiment includes the contact unit
161 and the charge moving unit 165. The contact unit 161
may include a first electrode unit 166, a second electrode unit
168, and an insulating unit 167. The first electrode unit 166
and the second electrode unit 168 are insulated from each
other by the insulating unit 167. The charge moving unit 165
is connected to the first electrode unit 166 or the second
electrode unit 168. When the charges 133 collected by the FIB
130 are positive charges, the second electrode unit 168 may
be connected to the charge moving unit 165, the first electrode
unit 166 may be used as a (+) electrode, and the second
electrode unit 168 and the charge moving unit 165 may be
used as (=) electrodes, and in the charge moving unit 165, an
electric potential may be slowly reduced in a direction far
from the opening 163. In this case, the charges 133 that collect
around the beam of the FIB 130 first move to the second
electrode 168 for the most part, and then secondly movein the
direction away from the opening 163 along the charge mov-
ing unit 165, and thus the charges 133 may be efficiently
discharged to the exterior of the device.

[0078] Although not shown, when a metal layer is further
formed on the conductive pattern 120, the charges 133 that
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collect around the beam of the FIB 130 may be discharged by
applying a voltage to the metal layer.

[0079] FIG. 10 is a schematic view illustrating a case where
a fluorine containing gas 170 is supplied.

[0080] Referring to FIG. 10, when the FIB 130 is applied to
aprocess of repairing the organic light-emitting display appa-
ratuses 2 and 3, a short may occur on the conductive pattern
120 as a result of the charges 133 that collect around the beam
of the FIB 130.

[0081] When the charges 133 are positive charges, the fluo-
rine containing gas 170 may be supplied to a location to which
the FIB 130 is radiated. The fluorine containing gas 170 may
be supplied by a fluorine containing gas radiation apparatus
171. Fluorine containing molecules 173 in the fluorine con-
taining gas 170 chemically reacts with the charges 133 col-
lected by the FIB 130 so that the charges 133 collected by the
FIB 130 are combined with fluorine, and thus a remaining
material by the FIB 130 may be removed. The fluorine con-
taining molecules 173 may be, for example, Xenon difluoride
(XeF,). The short in the conductive pattern 120 that occurs by
the charges 133 collected by the FIB 130 may be prevented by
removing the remaining material by the FIB 130. The fluorine
containing gas 170 may be supplied after the FIB 130 is
radiated. Alternatively, the fluorine containing gas 170 may
be supplied simultaneously with the radiation of the FIB 130.
[0082] As described above, according to the one or more of
the above embodiments of the present disclosure, damage to
an organic layer may be reduced when wires and electrodes
provided on the organic layer are repaired.

[0083] Itshould be understood that the exemplary embodi-
ments described herein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.

[0084] Whileone or more example embodiments have been
described with reference to the figures, it will be understood
by those of ordinary skill in the art that various changes in
form and details may be made therein without departing from
the spirit and scope of the present disclosure, including the
following claims.

What is claimed is:

1. A method of repairing an organic light-emitting display
apparatus, the organic light-emitting display apparatus com-
prising a substrate, an organic light-emitting device formed
on the substrate, a thin film transistor (TFT) formed on the
substrate, an organic insulating layer formed on the TFT, and
a conductive pattern formed on the organic insulating layer,
the conductive pattern including a shorted part between two
conductive elements in the conductive pattern, the method
comprising:

removing the short by using a focused ion beam (FIB).

2. The method of claim 1, wherein the removing of the
short comprises:

etching the shorted part by radiating an ion beam to a

location where the shorted part occurs.

3. The method of claim 2, wherein the removing of the
short comprises:

supplying a fluorine containing gas to the location where

the shorted part occurs.

4. The method of claim 3, wherein the fluorine containing
gas comprises Xenon difluoride (XeF,).

5. The method of claim 2, wherein the removing of the
short comprises:
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applying a charge neutralizer to the location where the

shorted part occurs.
6. The method of claim 2, wherein the removing of the
short comprises:
applying a charge remover to the location where the
shorted part occurs, wherein the charge remover com-
prises:
a contact unit in which an opening is formed; and
a charge moving unit connected to the contact unit.

7. The method of claim 6,

wherein the contact unit comprises a first electrode unit and
asecond electrode unit that are insulated from each other
by an insulating unit, and

wherein the charge moving unit is connected to the first

electrode unit or the second electrode unit.

8. The method of claim 1,

wherein the organic light-emitting device comprises a first

electrode, a second electrode, and an organic emission
layer disposed between the first electrode and the second
electrode, and

wherein the conductive pattern comprises a wire pattern

and the first electrode.

9. The method of claim 1, wherein the first electrode and
the wire pattern are formed of the same metallic material.

10. The method of claim 1, wherein the FIB uses gallium as
a source.

11. A method of repairing an organic light-emitting display
apparatus, the organic light-emitting display apparatus com-
prising a substrate, an organic light-emitting device formed
on the substrate, a TFT formed on the substrate, an organic
insulating layer formed on the TFT, and a conductive pattern
formed on the organic insulating layer, the conductive pattern
including a disconnection in a conductive element, the
method comprising:

repairing the disconnection by using a focused ion beam

(FIB).

12. The method of claim 11, wherein the repairing of the

disconnection comprises:
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radiating a deposition gas to a location where the discon-

nection occurs; and

emitting an ion beam to the location where the disconnec-

tion occurs from the FIB.
13. The method of claim 12, wherein the repairing of the
disconnection comprises: supplying a fluorine containing gas
to the location where the disconnection occurs.
14. The method of claim 13, wherein the fluorine contain-
ing gas comprises Xenon difluoride (XeF,).
15. The method of claim 12, wherein the repairing of the
disconnection comprises: applying a charge neutralizer to the
location where the disconnection occurs.
16. The method of claim 12, wherein the repairing of the
disconnection comprises: applying a charge remover to the
location where the disconnection occurs,
wherein the charge remover comprises:
a contact unit in which an opening is formed; and
a charge moving unit connected to the contact unit.

17. The method of claim 16,

wherein the contact unit comprises a first electrode unit and
asecond electrode unit that are insulated from each other
by an insulating unit, and

wherein the charge moving unit is connected to the first

electrode unit or the second electrode unit.

18. The method of claim 11,

wherein the organic light-emitting device comprises a first

electrode, a second electrode, and an organic emission
layer disposed between the first electrode and the second
electrode, and

wherein the conductive pattern comprises a wire pattern

and the first electrode.

19. The method of claim 18, wherein the first electrode and
the wire pattern are formed of the same metallic material.

20. The method of claim 11, wherein the FIB uses gallium
as a source.
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