a9y United States

US 2008017001

Al

b
3

12) Patent Application Publication (o) Pub. No.: US 2008/0170013 A1

Jeong et al. (43) Pub. Date: Jul. 17, 2008
(54) ORGANIC LIGHT EMITTING DIODE (30) Foreign Application Priority Data
DISPLAY AND FABRICATING METHOD
THEREOF Jan. 15,2007  (KR) oo 2007-4437
Publication Classification
(76) Inventors: Seoni Jeong, Youngin-si (KR); (51) Int.ClL
Michael Choi, Youngin-si (KR) G09G 3/32 (2006.01)
(52) US.Cle coooooooceeeeseeoeeeeee oo 345/82
Correspondence Address: 7 ABSTRACT

KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET, FOURTEENTH FLOOR

IRVINE, CA 92614

(21) Appl. No.:

11/716,805

An organic light emitting diode display and a fabricating
method thereof are disclosed. Embodiments provide an
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FIG. 6
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND FABRICATING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2007-0004437, filed Jan.
15,2007, the entire content of which is incorporated herein by
reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The field relates to an organic light emitting diode

display and a fabricating method thereof, and in particular, an
organic light emitting diode display and a fabricating method
thereof which includes a protection circuit for preventing a
pixel and a driver included in an organic light emitting diode
display from being damaged by an electrostatic discharge.
[0004] 2. Description of the Related Technology

[0005] An organic light emitting diode display is one of flat
panel displays using an Organic Light Emitting Device
(OLED) which emits a light by recombination of the elec-
trons provided from a cathode and the holes provided from an
anode. Such an organic light emitting diode display has the
advantages such as a thin thickness, a wide viewing angle, and
a very fast response.

[0006] The organic light emitting diode display is classified
into a passive matrix display and an active matrix display
depending on a driving method. The passive matrix method is
amethod, in which an anode and a cathode are formed verti-
cally on a substrate, and a line is selected, thereby driving the
diode. On the contrary, the active matrix method is a method
which provides a driving current corresponding to a data
signal to an organic light emitting device (OLED) by using a
thin film transistor (TFT) formed in each pixel, and light is
emitted from the organic light emitting device (OLED) by the
driving current, thereby an image is displayed, and because of
stable brightness, the power consumption is low as compared
with the passive matrix method. Accordingly, there is an
advantage that it is very useful for applications of a high
resolution and a large display.

[0007] A conventional organic light emitting diode display
includes a pixel region in which the pixels are arranged in a
matrix format, and a non-pixel region having a power source
and a driver for driving the pixels. The pixels in the pixel
region include a thin film transistor and an organic light
emitting diode required for driving or switching. The pixel
region and the non-pixel region are coupled each other via
multiple lines.

[0008] The conventional organic light emitting diode dis-
play described above is fabricated through at least a step of
forming a thin film transistor, a step of forming an organic
light emitting diode, an encapsulation step, and a moduling
step. In the organic light emitting diodes display, while these
steps are being performed, static electricity can be generated
due to environmental factors inside and outside. The static
electricity can be generated during almost all fabricating pro-
cesses including deposition, etching and etc. for fabricating
the organic light emitting diode display, or can be generated
due to outside environment while an image is being displayed
on the organic light emitting diode display.
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[0009] 1In the conventional organic light emitting diodes
display, there is a problem that the inside circuit can be
damaged due to the ElectroStatic Discharge (ESD) generated
by outside environment during above-mentioned fabricating
processes.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0010] An electrostatic discharge circuit which prevents a
pixel and a driver included in an organic light emitting diode
display from being damaged by an electrostatic discharge is
disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings are included to pro-
vide a further understanding, and are incorporated in and
constitute a part of this specification. The drawings illustrate
embodiments, together with the description, serve to explain
the principles disclosed.

[0012] FIG. 1 illustrates a schematic diagram of an organic
light emitting diode display according to one embodiment.
[0013] FIG. 2illustrates a layout showing A portion of FIG.
1

[0014] FIG. 3illustrates a cross-section cut along I-I line of
FIG. 2.

[0015] FIG. 4 illustrates a cross-section cut along I1-IT line
of FIG. 2.
[0016] FIG. 5 illustrates a path through which the static

electricity is discharged in an organic light emitting diode
display according to one embodiment.

[0017] FIG. 6 illustrates a sequential flow chart showing a
method for fabricating an organic light emitting diode display
according to one embodiment.

[0018] FIGS. 7a to 7f illustrate steps of fabricating an
organic light emitting diode display.

[0019] FIG. 8 illustrates a pixel region and a non-pixel
region of an organic light emitting diode display fabricated
according to one embodiment.

[0020] FIG. 9 illustrates a schematic diagram of an organic
light emitting diode display according to one embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0021] Certain embodiments will be described more fully
with reference to the accompanying drawings, in which
embodiments are shown. The invention may, however, be
embodied in many different forms and should not be con-
strued as being limited to the embodiments set forth herein;
rather, these embodiments are provided so that this disclosure
will be thorough and complete.

[0022] Referring to the attached drawings and the embodi-
ments, an organic light emitting diode display will be
explained in detail as below.

[0023] FIG. 1 illustrates a schematic diagram of an organic
light emitting diode display according to one embodiment.
[0024] Referring to FIG. 1, the organic light emitting diode
display 100 according to one embodiment includes a pixel
region 110a including the pixels P arranged in a matrix for-
mat, and a substrate 110 including non-pixel region 1105
formed in an outer region of the pixel region 110a; and an
electrostatic discharge circuit 120 formed on the non-pixel
region 1105,

[0025] The substrate 110 includes a pixel region 110a of a
substantially rectangular shape, and a non-pixel region 1105
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formed outside the pixel region 110a. Here, a data driver 130,
a scan driver 140, and an emission control driver 150 can be
further coupled to the substrate 110.

[0026] The pixel region 1104 is the region at which a plu-
rality of pixels arranged in a matrix format is driven and then
an image is displayed. Each pixelis formed on the region near
which a data line, a scan line, and an emission control line
intersect. Though the pixels P are not illustrated in detail in
the drawings, a driving element formed by a thin film tran-
sistor, at least one switching transistor, a storage capacitor,
and an organic light emitting diode can be included.

[0027] The non-pixel region 1105 is formed on a region
outside the pixel region 110a on the substrate 110. In the
non-pixel region 1105, the electrostatic discharge circuit 120,
a data driver 130, a scan driver 140, and an emission control
driver 150 for providing a driving signal to data line, a scan
line and an emission control line respectively, can be formed.
Further, in the non-pixel region 1105, a pad unit 160 can be
included for electrically coupling the pixels P, the data driver
130, the scan driver 140, and the emission control driver 150
to an external module.

[0028] The electrostatic discharge circuit 120 is formed on
the non-pixel region 1105 of the substrate 110. The electro-
static discharge circuit 120 can be formed on one side of the
end portions of the substrate 110. The electrostatic discharge
circuit 120 is formed on each side of the remaining regions
except for the region of the substrate 110 on which the pad
unit 160, which will be described later, is formed. The elec-
trostatic discharge circuit 120 can be integrally formed for
each side of the substrate 110. The electrostatic discharge
circuit 120 prevents the inside circuits, for example, a driving
element included in the pixels P, the switching transistor, or
the organic light emitting diode from being damaged by the
electrostatic discharge which can be generated during or after
the processes of fabricating the organic light emitting diode
display 100. The electrostatic discharge circuit 120 can pro-
tect the circuits which are formed in the non-pixel region
1105, for example, the data driver 130, the scan driver 140, the
emission control driver 150, and the pad unit 160 that will be
explained later. The electrostatic discharge circuit 120 may be
formed on the end portions of a substrate as illustrated above,
but the present invention is not limited to this formation, and
it is natural that the electrostatic discharge circuit 120 can be
formed on the other portions of the substrate 110 which are
vulnerable to the electrostatic discharge. Embodiments of the
structure of the electrostatic discharge circuit 120 will be
explained in detail below.

[0029] The data driver 130, the scan driver 140, and the
emission control driver 150 can be formed as an IC (Inte-
grated Circuit) on the non-pixel region 1105 of the substrate
110. The data driver 130, the scan driver 140, and the emis-
sion control driver 150 can be formed on the same layer as the
pixel region 110a which forms the thin film transistor (not
shown) included in the pixels. On the other hand, the data
driver 130, the scan driver 140, and the emission control
driver 150 can also be formed on another substrate. The
respective driver 130, 140, 150 formed on another substrate
(not shown) may be any type, for example each of the drivers
may be any of TCP (Tape Carrier Package), FPC (Flexible
Printed Circuit), TAB (Tape Carrier Package). COG (Chip On
Glass) and the equivalents thereof, and can be coupled to the
substrate 110. The shape, the formation position and etc. of
drivers 130, 140 150 is not limited.
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[0030] The pad unit 160 is formed in the non-pixel region
1105 of the substrate 110. The pad unit 160 is formed on one
side of the substrate 110 for coupling the external circuit
module (not shown) and the drivers 130, 140, 150 or the
external circuit module and the pixels P. The electrostatic
discharge circuit 120 can be coupled to a ground pad 160a
formed on at least one side of the pad unit 160.

[0031] The electrostatic discharge circuit 120 used in the
organic light emitting diode display 100 according to one
embodiment of the present invention will be explained in
greater detail.

[0032] FIG. 2 illustrates the layout corresponding to some
portions (A of FIG. 1) of the electrostatic discharge circuit
120 of the organic light emitting diode display 100 according
to an exemplary embodiment of the present invention, FIG. 3
illustrates a cross-section of the electrostatic discharge circuit
120 cut along I-I line of FIG. 2, and FIG. 4 illustrates a
cross-section of the electrostatic discharge circuit 120 cut
along I1-II line of FIG. 2. The electrostatic discharge circuit
120 explained below means the electrostatic discharge circuit
120 formed on other all portions as well as some portions (A
of FIG. 1) of the substrate 110.

[0033] Referring to FIG. 2-FIG. 4, the electrostatic dis-
charge circuit 120 used in the organic light emitting diode
display 100 according to one embodiment includes a buffer
layer 120a formed on the substrate 110, a semiconductor
layer 1205 formed on the buffer layer 120a, a gate insulating
layer 120¢ formed on the semiconductor layer 1206, a gate
electrode 1204 formed on the gate insulating layer 120¢, an
interlayer dielectric layer 120e covering the gate electrode
1204, and a source/drain electrode 120f formed on the inter-
layer dielectric layer 120e.

[0034] Inthis embodiment, the substrate 110 is formed in a
planar type having an upper side and a lower side, and there is
thickness of 0.05-1 mm between the upper side and the lower
side. If the thickness of the substrate 110 is thinner than 0.05
mm, there is a shortcoming that the substrate can be easily
damaged by washing, etching and heat treatment during the
processes, or easily influenced by the external forces. On the
contrary, if the thickness of the substrate 110 is thicker than 1
mm, there is a shortcoming that it is difficult to apply it to
various kinds of diodes displays which are preferably thin.
The substrate 110 can be formed, for example, with any one
of a glass, a plastic, a stainless steel, a nano-compound mate-
rial, and the equivalents thereof, but the present invention
does not limit the materials of the substrate. The substrate 110
has the pixel region 110a including the thin film transistor r
(not shown) and the organic light emitting diode (not shown),
and the non-pixel region 1105 on which various kinds of
drivers are formed.

[0035] The buffer layer 120a can prevent humidity (H20),
hydrogen (H2) or oxygen (O2) and etc. from penetrating into
the electrostatic discharge circuit 120 including the semicon-
ductor layer 1205, which will be explained later below. For
this purpose, the buffer layer 120a can be formed by using at
least any of a silicon oxidation film (Si02), a silicon nitration
film (Si3N4), an inorganic film and the equivalents thereof,
and can be fabricated during a semiconductor process, but the
present invention does not limit the materials of the buffer
layer 120. Further, this buffer layer 120a can be omitted.
[0036] The semiconductor layer 1200 is formed on the
upper side of the buffer layer 120¢ or the upper side of the
substrate 110. The semiconductor layer 1205 induces an elec-
trostatic discharge together with the gate electrode 1204 and
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the source/drain electrode 120f which will be explained
below. The semiconductor layer 1205 can be any of an amot-
phous silicon, a micro silicon (which has grain size between
the amorphous silicon and the polycrystal silicon), an organic
material, and the equivalents thereof, and the present inven-
tion does not limit the materials of the semiconductor layer
1205.

[0037] The gate insulating layer 120c¢ can be formed on the
upper side of the semiconductor layer 1205. The gate insu-
lating layer 120c is formed for securing electrical insulation
between the gate electrode 1204 that will be explained below,
and the semiconductor layer 1205. The gate insulating layer
120¢ can be formed by using at least any of'a silicon oxidation
film, a silicon nitration film, an inorganic film and the equiva-
lents thereof, and can be obtained during a semiconductor
process, but the present invention does not limit the materials
of the gate insulating layer 120c. The gate insulating layer
120c can be formed on the buffer layer 120a along the semi-
conductor layer 1205. Since the gate insulating layer 120¢
discharges the static electricity by inducing dielectric break-
down of the gate insulating layer 120¢ to the gate electrode
1204 or the source/drain electrode 120f; it is possible to
prevent the pixels P in the pixel region 110a and the drivers
130, 140, 150 of the non-pixel region 1105 from being dam-
aged by the electrostatic discharge. Because the gate insulat-
ing layer 120c has the thickness (T1 of FIG. 4) of approxi-
mately 1 pm below is formed between the gate electrode 1204
and the semiconductor layer 1208, a dielectric breakdown
occurs when relatively low static electricity corresponding to
a few hundreds of volts is generated. Accordingly, the organic
light emitting diode display 100 can be protected from the
electrostatic discharge.

[0038] The gate electrode 1204 is formed on the upper side
of the gate insulating layer 120¢. More specifically, the gate
electrode 120d can be formed on the region corresponding to
the semiconductor layer 120 of the upper side of the gate
insulating layer 120¢. The gate electrode 1204 can be coupled
to the ground pad (160a of FIG. 1) included in the pad unit
(160 of FIG. 1). The gate electrode 120d can be formed by at
least one metal (e.g. Mo, MoW, Ti, Cu, Al, AINd, Cr, Mo
alloy, Cu alloy, Al alloy, etc.), and doped poly-silicon and the
equivalents thereof, but the present invention does not limit
the materials of the gate electrode 120d.

[0039] The interlayer dielectric layer 120e is formed on the
upper side of the gate electrode 1204. The interlayer dielectric
layer 120e can also be formed on the gate insulating layer
120¢ formed on inner circumference of the gate electrode
120d. Here, the interlayer dielectric layer 120e can be formed
by any one selected from polymer group, plastic group, glass
group, and the equivalent groups, but the present invention
does not limit the materials of the interlayer dielectric layer
120e. The interlayer dielectric layer 120e can be formed by
the material identical to the material of the gate insulating
layer 120c¢. Like the gate insulating layer 120¢, the interlayer
dielectric layer 120e can experience a dielectric breakdown
due to the static electricity introduced via the gate electrode
1204 or the source/drain electrode 1201

[0040] The source/drain electrode 120f can be formed on
the upper side of the interlayer dielectric layer 120e. Here, an
electrically conductive contact ¢l penetrating through the
interlayer dielectric layer 120e can be formed between the
source/drain electrode 120f and the semiconductor layer
1205. The source/drain electrode 120/ can be coupled to the
semiconductor layer 1205 by the conductive contact ¢1. Here,
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the horizontal distance (11 of FIG. 4) can be spaced apart by 1
um-10 um between the source/drain electrode 120/ and the
gate electrode 120d. If the horizontal distance (11 of FIG. 4) is
shorter than 1 pm, since the resistance between the source/
drain electrode 120fand the gate electrode 120d becomes low,
the voltage level which is protected by the electrostatic dis-
charge circuit 120 becomes low. That is, it will be difficult to
control high static electricity of more than thousands of volts.
On the contrary, If the horizontal distance (11 of FIG. 4) is
longer than 10 um, since the resistance is higher, the protected
voltage level is higher, but since the region of the electrostatic
discharge circuit 120 which can be formed in the non-pixel
region 1104 is limited, it is desirable that the horizontal dis-
tance (11 of FIG. 4) is controlled to be less than 10 pm. On the
other hand, the thickness (T2) having approximately 1 pm can
be formed between the source/drain electrode 120/ and the
semiconductor layer 1205. Since the source/drain electrode
120f1s integrally formed such that a source region and a drain
region are coupled, it does not operate when the organic light
emitting diode display 100 operates normally. The source/
drain electrode 120f can be formed by the metal material
identical to that of the above-mentioned gate electrode 1204,
and the present invention does not limit the materials of the
source/drain electrode 120f.

[0041] A protective layer 120g and a planarization layer
120/ can be further formed on the upper side of the source/
drain electrode 120f. The protective layer 120g covers the
source/drain electrode 120f'and the interlayer dielectric layer
120e, and thus protects the source/drain electrode 120/ and
the interlayer dielectric layer 120e. The protective layer 120g
can be formed of at least one selected from a common inor-
ganic film and the equivalents thereof, but the present inven-
tion does not limit the materials of the protective layer 120g.
In addition, since the planarization layer 120/ covers the
protective layer 120g, it is very helpful for flattening the
whole surface of the electrostatic discharge circuit. The pla-
narization layer 120/ can be formed by coating or depositing
at least one selected from BCB (Benzo Cyclo Butene), acryl,
and the equivalents thereof. The present invention does not
limit the materials or the formation methods of the planariza-
tion layer 1204.

[0042] The electrode layer 120i can be further formed on
the upper side of the planarization layer 120%. The electrode
layer 120: is coupled to the source/drain electrode 1201 via an
electrically conductive via hole vl. When the static electricity
is generated, the electrode layer 120 allows the static elec-
tricity to be discharged via an electrically conductive via hole
v1 and the source/drain electrode 1207 The electrode layer
120i can be formed by a metal material identical to that of the
above-mentioned gate electrode layer 1204, and the present
invention does not limit the materials of the electrode layer
120i

[0043] Next, the operations of the electrostatic discharge
circuit 120 formed according to one embodiment will be
explained in greater detail.

[0044] FIG. 5 illustrates a path through which the static
electricity is discharged in an organic light emitting diode
display 100 according to one embodiment. According to the
embodiment, the static electricity can be discharged via
mainly the first path (@) between the source/drain electrode
120/ and the gate electrode 1204, the second path (@)
between the source/drain electrode 120/ and the semiconduc-
tor layer 1205, and the third path ((3)) between the gate
electrode 1204 and the semiconductor layer 1204,
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[0045] The first path (@) is the path through which dis-
charge is performed via the interlayer dielectric layer 120e
between the source/drain electrode 120/ and the gate elec-
trode 1204, and the static electricity having a relatively high
voltage level generated from the source/drain electrode 1201
canbe swiftly discharged to the direction of the gate electrode
120d. In the interlayer dielectric layer 120e formed between
the source/drain electrode 120/'and the gate electrode 1204, a
dielectric breakdown is generated and thus the electrostatic
discharge is shunted. The static electricity generated from the
source/drain electrode 120fcan be shunted to the ground pad
160a coupled to the gate electrode 120d. The source/drain
electrode 120f1s spaced apart from the gate electrode 1204 by
about 1 um to about 10 um in the horizontal direction with the
interlayer dielectric layer 120e being sandwiched between
them. If the horizontal distance (11) between the source/drain
electrode 1201 and the gate electrode is shorter than 1 pm,
since the resistance between the source/drain electrode 1201
and the gate electrode becomes low, the voltage level pro-
tected by the electrostatic discharge circuit 120 becomes low.
That is, it will be difficult to control high static electricity of
more than thousands of volts. On the contrary, if the horizon-
tal distance 11 between the source/drain electrode 120/ and
the gate electrode is longer than 10 pum, since the resistance is
higher, the protected voltage level is higher, but since the
region of the electrostatic discharge circuit 120 which can be
formed in the non-pixel region 1105 is limited, it is desirable
that the horizontal distance 11 is controlled to be within 10
pm.

[0046] The second path (@) is the path through which
discharge is performed via the interlayer dielectric layer 120e
and the gate insulating layer 120¢ between the source/drain
electrode 120/ and the semiconductor layer 1205. The static
electricity having a relatively low voltage level which is gen-
erated from the source/drain electrode 1207 can be discharged
to the direction on which the semiconductor layer 1205 is
formed. In this case, in the interlayer dielectric layer 120e and
the gate insulating layer 120c, as a dielectric breakdown is
generated, the electrostatic discharge can be shunted. Since
the thickness (T2), which is approximately 1 pm, is formed
between the source/drain electrode 120/ and the semiconduc-
tor layer 1204, it protects an organic light emitting diode
display 100 from the static electricity having a relatively low
voltage level.

[0047] The third path (@) is the path through which dis-
charge is performed via the gate insulating layer 120c¢
between the gate electrode 1204 and the semiconductor layer
1205. The static electricity generated from the gate electrode
1204 can be discharged to the direction on which the semi-
conductor layer 1205 is formed. In this case, since the dielec-
tric breakdown is generated in the gate insulating layer 120c,
it becomes possible to protect the organic light emitting diode
display 100 from the electrostatic discharge. Since the thick-
ness (T1), which is approximately 1 um, is formed between
the gate electrode 1204 and the semiconductor layer 1205, it
becomes possible to protect the organic light emitting diode
display 100 from the static electricity having a relatively low
voltage. On the other hand, the static electricity generated
from the gate electrode 1204 does not cause the dielectric
breakdown of the gate insulating layer 120c, but can be dis-
charged to the ground pad 160a.

[0048] According to above-mentioned organic light emit-
ting diode display, there is an advantage that the electrostatic
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discharge circuit 120 protects the static electricity ranging
from a relatively high level to a relatively low level.

[0049] Next, a method for fabricating an organic light emit-
ting diode display 100 according to an exemplary embodi-
ment of the present invention will be explained.

[0050] FIG. 6 is a sequential flow chart showing a method
for fabricating an organic light emitting diode display accord-
ing to one embodiment. FIGS. 7a to 7fillustrate an organic
light emitting diode display formed in sequence according to
the fabricating processes of FIG. 6, and F1G. 8 illustrates the
pixel region 1104 and the non-pixel region 1106 of an organic
light emitting diode display 100 which is completed accord-
ing to one embodiment.

[0051] Referring to FIG. 6-FIG. 8, a method for fabricating
an organic light emitting diode display according to one
embodiment includes the step S1 of preparing a substrate
having a pixel region 110a and a non-pixel region 1105, the
step S2 of forming a semiconductor layer, the step S3 of
forming a gate insulating layer, the step S4 of forming a gate
electrode, the step S5 of forming an interlayer dielectric layer,
and the step S6 of forming a source/drain electrode, and at
least a thin film transistor 170 is formed in the pixel region
110q, and an electrostatic discharge circuit 120 is formed in
the non-pixel region 110b.

[0052] Referring to FIG. 7a, the step S1 of preparing a
substrate is preparing a substrate on the pixel region 110 and
the non-pixel region 1105. The step S1 can further include the
washing step of preventing foreign substances from being
introduced into the substrate 110 having the upper side and
the lower side formed in a plate shape, and the pre-compac-
tion step of allowing the substrate not to be easily deformed
by heat or pressure at the fabricating processes. It may be
preferable that the substrate 110 having the thickness of 0.05
mm-1 mm is prepared. If the thickness of the substrate 110 is
thinner than 0.05 mm, there is a shortcoming that the substrate
can be easily damaged by washing, etching and heat treat-
ment during the processes, or easily influenced by the exter-
nal forces. On the contrary, if the thickness of the substrate
110 is thicker than 1 mm, there is a shortcoming that it is
difficult to apply it to various kinds of diodes displays which
are getting slimmer and slimmer recently. However, these
shortcomings can be overcome in some embodiments. The
substrate 110 can be classified into the pixel region 110a
including the thin film transistor 170 and the organic light
emitting diode 180, and the non-pixel region 1105 where the
electrostatic discharge circuit 120 and various kinds of drivers
are formed.

[0053] Ifthe substrate 110 is prepared, a buffer layer 170q,
1204 having a predetermined thickness is formed on the pixel
region 110a and the non-pixel region 1105 of the substrate
110, respectively. The buffer layer 170a, 1204 can be formed
on the pixel region 110a and the non-pixel region 1105 of the
substrate 110, simultaneously or independently. The buffer
layer 170a, 120a prevents foreign substances from being
introduced into inside circuits such as the thin film transistor
170, the organic light emitting diode 180, and the electrostatic
discharge circuit 120 via the substrate 110. Further, the buffer
layer 170a. 120a enables the semiconductor layer 170a, 120a
to be formed on the surface thereof smoothly. This buffer
layer 170a, 120a can be formed by using at least one of a
silicon oxidation film (Si02), a silicon nitration film (Si3N4),
an inorganic film and the equivalents thereof which can be
fabricated during a semiconductor process, but the present
invention does not limit the materials of the buffer layer 170q,



US 2008/0170013 A1

120a. Here, this buffer layer 170a, 120a can be formed as a
multiple structure, and the buffer layer 170a, 120a can be
omitted.

[0054] Referring to FIG. 75, at the step S2 of forming a
semiconductor layer, the semiconductor layer 1705, 1205 are
formed on the pixel region 110¢ and the non-pixel region
1105 of the substrate 110. The semiconductor layer 1705,
1205 can be formed on the pixel region 110a and the non-
pixel region 1105 simultaneously or independently. Here, the
buffer layer 170a, 120a can further be formed between the
substrate 110 and the semiconductor layer 1705, 1205.
[0055] Thebuffer layer 170a, 120a having a predetermined
thickness is formed on the pixel region 110a and the non-
pixel region 1105 of the upper side of the substrate 110,
respectively. The buffer layer 170a, 120a can be formed on
the pixel region 110a and the non-pixel region 1105 simulta-
neously or independently. The buffer layer 170a, 120a pre-
vents foreign substances from being introduced into inside
circuits such as the thin film transistor 170, the organic light
emitting diode 180, and the electrostatic discharge circuit 120
via the substrate 110. Further, the buffer layer 170a, 120a
enables the semiconductor layer 170a, 120a to be formed on
the surface thereof smoothly. This buffer layer 1704, 120a can
be formed by using at least one of a silicon oxidation film
(8102), a silicon nitration film (S13N4), an inorganic film, and
the equivalents thereof which can be fabricated during a semi-
conductor process, but the present invention does not limit the
materials of the buffer layer 170a, 120a. Here, this buffer
layer 170a, 120a can be formed as a multiple structure, and
the buffer layer 170a, 120a can be omitted.

[0056] The semiconductor layer 1705, 1205 includes a
source region and a drain region (not shown) on opposing
sides, and a channel region (not shown) between the source
and the drain. The semiconductor layer 1705, 1205 can be
formed from any of an amorphous silicon, a micro silicon, an
organic material, and the equivalents thereof, and the present
invention does not limit the materials of the semiconductor
layer 170, 1205. For example, the semiconductor layer 170,
1205 can be formed as a desired shape at a desired position
through a silicon crystallization step, and a polycrystal silicon
patterning step.

[0057] At the silicon crystallization step, an amorphous
silicon is deposited on the upper side of the buffer layer 170q,
120q, and then the amorphous silicon is crystallized into a
polysilicon. The polysilicon can be formed through crystal-
lization of a micro silicon. The amorphous silicon can be
deposited on the upper side of the buffer layer 170a, 120a by
any of a PECVD (Plasma Enhanced Chemical Vapor Depo-
sition), a LPCVD (Low Pressure Chemical Vapor Deposi-
tion), a sputtering method, and the equivalents thereof. How-
ever, the present invention does not limit the method for
forming the amorphous silicon. After the amorphous silicon
is deposited on the buffer layer 120, the amorphous silicon is
crystallized into a polysilicon according to the methods
which will be described below.

[0058] Theamorphous silicon can be crystallized by any of
a laser crystallization method using an ELA (Excimer Laser
Annealing), a Metal Induced Crystallization using a promot-
ing material, and a SPC (Solid Phase Crystallization). In
addition, a SLS (Sequential Lateral Solidification) in which a
mask is added to a conventional laser crystallization method
can be employed.

[0059] The laser crystallization method is the method
which is used very widely, can use the crystallization method
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of a conventional polycrystal liquid crystal pixel device, and
the process is simple, and the technology related to the pro-
cess has been already developed.

[0060] The Metal Induced Crystallization is one of the
methods which can perform crystallization at the low tem-
perature without using the laser crystallization method. It is
the method in which initially, the metal catalyst such as Ni,
Co, Pd, Ti and etc., are deposited or spincoated on the surface
of the amorphous silicon, the metal of the metal catalysts is
directly deposited into the surface of the amorphous silicon,
the phase of the amorphous silicon is changed, and crystalli-
zation is realized, and there is an advantage that crystalliza-
tion can be realized at a low temperature.

[0061] According to another type of the Metal Induced
Crystallization using a promoting material, there is an advan-
tage that when inserting a metal layer into the surface of the
amorphous silicon, the contaminated substance such as a
nickel silicide can be prevented from being introduced into
the specific region of the thin film transistor by using a mask.
This crystallization method is called as a MILC (Metal
Induced Lateral Crystallization). A shadow mask can be
employed as a mask used in this MILC method, and the
shadow mask can be a linear mask or a dot type mask.
[0062] Another type of the Metal Induced Crystallization
using a promoting material is a MICC (Metal Induced Crys-
tallization with Capping Layer) in which a capping layer is
inserted when depositing or spincoating the metal catalyst
layer on the surface of the amorphous silicon in order to
control the amount of the metal catalyst introduced into the
amorphous silicon. A silicon nitride layer can be used as a
capping layer. According to the thickness of the silicon nitride
layer, the amount of the metal catalyst introduced into the
amorphous silicon from the metal catalyst layer is changed.
Here, the metal catalyst introduced into the silicon nitride
layer can be formed on the entire surface of the silicon nitride
layer, or can be formed selectively by using the shadow mask.
After the metal catalyst layer crystallizes the amorphous sili-
con into polycrystal silicon, the capping layer can be removed
selectively. Wet etching or dry etching can be used for remov-
ing capping. After the polycrystal silicon is formed, a via hole
(not shown) is formed on the interlayer dielectric layer 170e,
120e which will be explained below, and then impurities are
injected into the crystallized polycrystal silicon through the
via hole, and the metal catalyst impurities formed inside of it
can be eliminated. Here, the method for eliminating the metal
catalyst impurities is called a gettering process. This gettering
process includes a heating process for heating the thin film
transistor at a low temperature as well as the process for
injecting impurities. Through such a gettering process, an
excellent thin film transistor can be realized.

[0063] The micro silicon has a size of a crystallization
particle which ranges from the size of the amorphous silicon
to that of the polycrystal silicon, the size of 1 nm-100 nm is
commonly employed. The electron mobility of the micro
silicon is more than 1 and less than 50, and the hole mobility
is more than 0.01 and less than 0.2. Since the size of a
crystallization particle is smaller as compared with the poly-
crystal silicon, and the protrusion region of the crystallization
particles is small, when the electrons move between the crys-
tallization particles, there are no problems and thus uniform
characteristics can be exhibited.

[0064] A thermal crystallization method and a laser crys-
tallization method can be enumerated as methods related to
the crystallization particles of the micro silicon. The thermal
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crystallization method is classified into the method for
obtaining a crystallization structure, substantially simulta-
neously depositing the amorphous silicon, and the reheating
method. The laser crystallization method is the method for
obtaining a crystallization structure by using a laser after
processing the amorphous silicon by a chemical vapor depo-
sition, and at this time, a diode laser may be used as a laser.
The diode laser may use a red wavelength of 800 nm band,
and the laser enables the crystallization particles of the micro
silicon to be crystallized substantially uniformly.

[0065] Inthepolycrystal silicon formed by using the above-
mentioned methods, the desired area of the semiconductor
layer 1705, 1205 are formed at a desired position through the
patterning step. The patterning step of the polycrystal silicon
includes the processes such as a photoresist coating, expo-
sure, development, etching and a photoresist peeling.

[0066] Referring to FIG. 7¢, the step S3 of forming a gate
insulating layer, the gate insulating layer 170¢, 120c having a
predetermined thickness are formed on the upper side of the
semiconductor layer 170b, 1205. The gate insulating layer
170¢, 120¢ can be formed on the pixel region 110a and the
non-pixel region 1105 of the substrate 110, simultaneously or
respectively. Here. the gate insulating layer 170¢, 120¢ can be
formed on the upper side of the buffer layer 1704, 120a which
is inner circumference of the semiconductor layer 1705,
1205. The gate insulating layer 170c¢, 120¢ can be formed by
at least one of PECVD, LPCVD, sputtering, and the equiva-
lents thereof. Here, the gate insulating layer 170¢, 120¢ can be
formed by at least one of a silicon oxidation film (Si02), a
silicon nitration film (Si3N4), an inorganic layer and the
equivalents thereof, but the present invention does not limit
the materials of the gate insulating layer 170c 120c.

[0067] Referring to FIG. 74, at the step S4 of forming a gate
electrode, the gate electrode 1704, 120d is formed at the
positions corresponding to the semiconductor layer 170,
1205 on the upper sides of the gate insulating layer 170¢, 120¢
of the pixel region 110a and the non-pixel region 1105. The
gate electrode 1704, 1204 can be deposited on the upper side
of the gate insulating layer 170c¢, 120¢ by at least one method
from PECVD, LPCVD, sputtering, and the equivalents
thereof. After the gate electrode 1704, 1204 is deposited on
the upper side of the gate insulating layer 170¢, 120¢, desired
areas of it can be formed at the desired positions through the
processes such as a photoresist coating, exposure, develop-
ment, etching and a photoresist peeling. This gate electrode
170d, 1204 can be formed by any of a common metal (Mo,
MoW, Ti, Cu, Al, AINd, Cr, Mo alloy, Cu alloy, Al alloy and
etc.), and the doped polycrystal silicon and the equivalents
thereof, but the present invention does not limit the materials
of the gate electrode 1704, 120d.

[0068] Referring to FIG. 7e, at the step S5 of forming an
interlayer dielectric layer, the interlayer dielectric layer 170e,
120e are formed on the upper side of the gate electrode 1704,
120d of each of the pixel region 110a and the non-pixel region
1105. The interlayer dielectric layer 170e, 120e can be
formed on the gate insulating layer 170¢, 120c¢ and the gate
electrode 1704, 120d. Here, a contact hole can be formed on
the interlayer dielectric layer 170e, 120e by an etching pro-
cess for coupling the semiconductor layer 1705, 1205 and the
source/drain electrode 170f, 120f which will be explained
below. The interlayer dielectric layer 170e, 120e can be
formed by any one of a polymer group, a plastic group, a glass
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group, and the equivalent groups, but the present invention
does not limit the materials of the interlayer dielectric layer
170e, 120e.

[0069] Referring to FIG. 7/, at the step S6 of forming a
source/drain electrode, the source/drain electrode 170f; 1201
and the conductive contact ¢2, ¢1 are formed on the upper side
of the interlayer dielectric layer 170e, 120e of each of the
pixel region 110a and the non-pixel region 1105. The source/
drain electrode 170, 120/ can be deposited by at least one
method from PECVD, LPCVD, sputtering, and the equiva-
lents thereof, and subsequently, a desired area of it can be
patterned at the desired positions through a processes such as
a photoresist coating, exposure, development, etching and a
photoresist peeling. Here, the conductive contact ¢2, ¢l are
formed by filling the conductive material into the contact hole
formed at the step S5 of forming an interlayer dielectric layer.
The conductive contact ¢2, cl can be formed by the metal
material identical to those of the gate electrode 170d, 1204
and the source/drain electrode 170f; 120/, and the present
invention does not limit the materials of the conductive con-
tactc2, cl. In connection with the source/drain electrode 170/
of the pixel region 110a, the source region (not shown) and
the drain region (not shown) of the semiconductor layer 1705
can be formed independently, but in connection with the
source/drain electrode 120/ of the non-pixel region 1105, an
electrode contacting with the source region and the drain
region is integrally formed. Therefore, when a general driving
voltage is applied, the electrostatic discharge circuit 120 does
not operate.

[0070] According to one embodiment, referring to FIG. 8,
the thin film transistor 170 is formed on the pixel region 110a
of the substrate 110 for providing a driving current to an
organic light emitting diode 180, and the electrostatic dis-
charge circuit 120 is formed on the non-pixel region 1105 for
preventing the thin film transistor 170 and the organic light
emitting diode 180 from being damaged due to the electro-
static discharge.

[0071] A protective layer 170g, 120g and a planarization
layer 170k, 120/ can be further formed on the upper side of
the source/drain electrode 170f; 120/ formed on the region of
the pixel region 110¢ and the non-pixel region 1105, respec-
tively. The pixel region 110a and the non-pixel region 1105
can be formed such that they can be coupled to the organic
light emitting diode 180 and the electrode 210 through the
conductive via hole v2, v1.

[0072] The pixel region 110a may be formed near the cen-
ter portion of the substrate 110, the pixels included in the pixel
region 1104 each include at least one thin film transistor 170.
Here, the electrostatic discharge circuit 120 formed on the
non-pixel region 1106 is formed along at least one edge
region of the substrate 110 outside of the pixel region 110a.

[0073] According to the above-mentioned fabricating
method, since the electrostatic discharge circuit 120 can be
fabricated by a method almost identical to that of the thin film
transistor 170, the present invention is very efficient in terms
of the cost and the time for fabricating the organic light
emitting diode display 100.

[0074] Once the electrostatic discharge circuit 120 is at
least partially formed, the thin film transistor 170 and the
organic light emitting diode 180 can be protected from the
static electricity which can be generated during the process
for forming the conductive via hole v2 for coupling the thin
film transistor 170 and the organic light emitting diode 180 of
the pixel region 110a. The electrostatic discharge circuit 120
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can prevent at least one driver (refer to 130, 140, 150 of FIG.
1) formed on the non-pixel region 1105 from being damaged
due to the electrostatic discharge.

[0075] FIG.9illustrates a schematic diagram of an organic
light emitting diode display according to another embodi-
ment.

[0076] Referring to FIG. 9, the organic light emitting diode
display 200 according to another embodiment includes an
electrostatic discharge circuit 220 which is formed indepen-
dently on each side of the substrate 210 including the pixel
region 210« and the non-pixel region 2105. Therefore, there is
an advantage that the electrostatic discharge circuit 220 can
be selectively formed only on the region, in which the elec-
trostatic discharge is frequently generated, or other desired
regions. The electrostatic discharge circuit 220 can be
coupled to the ground pad (not shown) of the pad unit 260
formed on the substrate 210. The specific structure of the
electrostatic discharge circuit 220 is formed similar to that
described above.

[0077] In connection with the method for fabricating the
above-mentioned organic light emitting diode display 100,
explanation is made with concentrating on a front light-emit-
ting method which emits lights toward the upper direction of
the substrate 110, but the present invention is not limited to
this method, and embodiments can be applied to both the back
light-emitting method which emits lights toward the lower
direction of the substrate 110 and the method which emits
lights toward the upper and the lower directions of the sub-
strate 110 simultaneously.

[0078] According to some embodiments, since the organic
light emitting dicde display includes an electrostatic dis-
charge circuit formed on at least one side of a substrate, the
pixels or the drivers can be prevented from being damaged by
the electrostatic discharge generated due to the internal rea-
sons and other external environment during the manufactur-
ing processes.

[0079] The organic light emitting diode of some embodi-
ments is composed of an anode (ITO), an organic layer and a
cathode (metal). The organic layer can include an emitting
layer (EML) in which a hole and an electron contact, such that
an exciton is formed to emit a light, an electron transport layer
(ETL) for transporting an electron, and a hole transport layer
(HTL) transporting a hole. Further, an electron injecting layer
(FIL) for injecting the electrons is formed on one side of the
electron transport layer, and a hole injecting layer (HIL) for
injecting the holes can be further formed on one side of the
hole transport layer. In addition, in case of a phosphorescence
organic light emitting diode, a hole blocking layer (HBL) can
be selectively formed between the emitting layer (EML) and
the electron transport layer (ETL), and an electron blocking
layer (EBL) can be selectively formed between the emitting
layer (EML) and the hole transport layer (HTL).

[0080] Further, the organic layer can also be formed as a
slim OLED structure which is formed with multiple layers.
For example, a hole injection transport layer (HITL) structure
which allows the hole injection layer and the hole transport
layer to be formed simultaneously, and an electron injection
transport layer (EITL) structure which allows the electron
injection layer and the electron transport layer to be formed
simultaneously can be selectively formed. A benefit of the
organic light emitting diode of in slim type is to increase
emission efficiency. Further, a buffer layer can be formed as a
selection layer between the anode (ITO) and the light-emit-
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ting layer. The buffer layer can be classified into an electron
buffer layer for buffering the electrons and a hole buffer layer
for buffering the holes.

[0081] The electron buffer layer can be selectively formed
between the cathode (Metal) and the electron injection layer
(EIL), and can be formed instead of the electron injection
layer (EIL). Here, the stack structure of the organic layer can
include the emitting layer (EML )/the electron transport layer
(ETL)/the electron buffer layer/a cathode (Metal). Further,
the hole buffer layer can be selectively formed between an
anode (ITO) and the hole injection layer (HIL) and can be
formed instead of the hole injection layer (HIL). Here, the
stack structure of the organic layer can include the anode
(ITO)/a hole buffer layer/the hole transport layer (HTL)/the
emitting layer (EML).

[0082] In connection with the above structure, some stack
structures which can be used are as follows.

[0083] a) Normal Stack Structure

[0084] 1)ananode/ahole injection layer/a hole transport
layer/alight emitting layer/an electron transport layer/an
electron injection layer/a cathode.

[0085] 2) an anode/a hole buffer layer/a hole injection
layer/a hole transport layer/a light emitting layer/an
electron transport layer/an electron injection layer/a
cathode.

[0086] 3)ananode/aholeinjection layer/a hole transport
layer/a light emitting layer/an electron transport layer/an
electron injection layer/an electron buffer layer/a cath-
ode.

[0087] 4) an anode/a hole buffer layer/a hole injection
layer/a hole transport layer/a light emitting layer/an
electron transport layer/an electron injection layer/an
electron buffer layer/a cathode.

[0088] 5) an anode/a hole injection layer/a hole buffer
layer/a hole transport layer/a light emitting layer/an
electron transport layer/an electron injection layer/a
cathode.

[0089] 6)ananode/ahole injection layer/a hole transport
layer/alight emitting layer/an electron transport layer/an
electron buffer layer/an electron injection layer/a cath-
ode.

[0090] b) Normal Slim Structure

[0091] 1) an anode/a hole injection and transport layer/a
light emitting layer/an electron transport layer/an elec-
tron injection layer/a cathode.

[0092] 2) an anode/a hole buffer layer/a hole injection
and transport layer/a light emitting layer/an electron
transport layer/an electron injection layer/a cathode.

[0093] 3)ananode/ahole injection layer/a hole transport
layer/a light emitting layer/an electron injection layer/an
electron buffer layer/a cathode.

[0094] 4) an anode/a hole buffer layer/a hole transport
layer/a light emitting layer/an electron injection and
transport layer/an electron buffer layer/a cathode.

[0095] 5) an anode/a hole injection and transport layer/a
hole buffer layer/a light emitting layer/an electron trans-
port layer/an electron injection layer/a cathode.

[0096] 6)ananode/ahole injection layer/a hole transport
layer/a light emitting layer/an electron buffer layer/an
electron injection and transport layer/a cathode.

[0097] c) Inverted Stack Structure

[0098] 1) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole trans-
port layer/a hole injection layer/an anode.
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[0099] 2) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole trans-
port layer/a hole injection layer/a hole buffer layer/an
anode.

[0100] 3) a cathode/an electron buffer layer/an electron
injection layer/an electron transport layer/a light emit-
ting layer/a hole transport layer/a hole injection layer/an
anode.

[0101] 4) a cathode/an electron buffer layer/an electron
injection layer/an electron transport layer/a light emit-
ting layer/a hole transport layer/a hole buffer layer/an
anode.

[0102] 5) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole trans-
port layer/a hole buffer layer/a hole injection layer/an
anode.

[0103] 6) a cathode/an electron injection layer/an elec-
tron buffer layer/an electron transport layer/a light emit-
ting layer/a hole transport layer/a hole injection layer/an
anode.

[0104] d) Inverted Slim Structure

[0105] 1) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole injec-
tion and transport layer/an anode.

[0106] 2) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole injec-
tion and transport layer/a hole buffer layet/an anode.

[0107] 3) a cathode/an electron buffer layer/an electron
injection and transport layer/a light emitting layer/a hole
transport layer/a hole injection layer/an anode.

[0108] 4) a cathode/an electron buffer layer/an electron
injection and transport layer/a light emitting layer/a hole
transport layer/a hole buffer layer/an anode.

[0109] 5) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole buffer
layer/a hole injection and transport layer/an anode.

[0110] 6) a cathode/an electron injection and transport
layer/an electron buffer layer/a light emitting layer/a
hole transport layer/a hole injection layer/an anode.

[0111] A passive matrix method and an active matrix
method are widely known as a method for driving such an
organic light emitting diode. In the case of the passive matrix
method, there is an advantage that the processes are simple
and the investment money is very small since the anode and
the cathode are crossed and driving is performed by a line
selection, but much current consumption is required for real-
izing a large screen. In the case of the active matrix method,
there is an advantage that the current consumption is not so
much required, the screen quality and the lifespan are very
superb, and it can be applied to a middle screen and a large
screen since the active element such as the thin film transistor
and the storage capacitor are formed on each pixel.

[0112] The present invention is not limited to the above-
mentioned specific preferred embodiments, and it is natural
that various kinds of modifications can be realized by the
person having the common knowledge in the art to which the
present invention pertains without deviating from the spirit of
the present invention.

[0113] As illustrated above, in the organic light emitting
diode display and the fabrication method thereof, there is an
effect that the pixels and the drivers can be prevented from
being damaged due to the electrostatic discharge since an
electrostatic discharge circuit is formed on at least one side of
a substrate.
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[0114] Accordingly, there may be an effect that a static
electricity having a relatively high voltage level can be con-
trolled, since the horizontal distance between the source/
drain electrode and the gate electrode of an electrostatic dis-
charge circuit is controlled.

[0115]  Accordingly, there may be an effect that the electro-
static discharge of the organic light emitting diode display can
be protected since the gate insulating layer and the interlayer
dielectric layer included in an electrostatic discharge circuit
induces a dielectric breakdown from the static electricity
generated between the source/drain electrode and the semi-
conductor layer or the gate electrode and the semiconductor.
[0116] Further, there may be an efficient effect in terms of
the cost and the time required for fabricating the organic light
emitting diode display since an electrostatic discharge circuit
of the non-pixel region is formed by a fabricating method
similar to the fabricating method of the thin film transistor of
the pixel region.

What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate including a pixel region and a non-pixel region;

and

an electrostatic discharge circuit formed in the non-pixel

region of the substrate.

2. The organic light emitting diode display as claimed in
claim 1, wherein the electrostatic discharge circuit comprises:

a semiconductor layer formed on the substrate;

a gate insulating layer formed on the semiconductor layer;

a gate electrode formed on the gate insulating layer;

an interlayer dielectric layer formed on the gate electrode;

and

a source/drain electrode formed on the interlayer dielectric

layer.

3. The organic light emitting diode display as claimed in
claim 2, wherein the source/drain electrode is spaced apart
from the gate electrode by about 1 um to about 10 pum in the
horizontal direction.

4. The organic light emitting diode display as claimed in
claim 2, wherein the non-pixel region further comprises:

at least one driver configured to drive a pixel of the pixel

region; and

apad unit configured to electrically couple the pixel and the

driver to an external module.

5. The organic light emitting diode display as claimed in
claim 4, wherein the pad unit is formed along at least one edge
region of the substrate.

6. The organic light emitting diode display as claimed in
claim 5, wherein the electrostatic discharge circuit is formed
along another edge region of the substrate.

7. The organic light emitting diode display as claimed in
claim 5, wherein the electrostatic discharge circuit is formed
along each edge of the substrate.

8. The organic light emitting diode display as claimed in
claim 1, wherein the electrostatic discharge circuit is config-
ured to protect pixels in the pixel region.

9. The organic light emitting diode display as claimed in
claim 4, wherein the gate electrode is coupled to a ground pad
formed on the pad unit.

10. The organic light emitting diode display as claimed in
claim 2, wherein the electrostatic discharge circuit further
comprises a buffer layer formed between the substrate and the
semiconductor layer.
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11. The organic light emitting diode display as claimed in
claim 2, wherein the electrostatic discharge circuit further
comprises a protective layer on the source/drain electrode.

12. The organic light emitting diode display as claimed in
claim 2, wherein the electrostatic discharge circuit further
comprises a conductive contact for electrically coupling the
source/drain electrode and the semiconductor layer.

13. The organic light emitting diode display as claimed in
claim 11, wherein the electrostatic discharge circuit further
comprises an electrode layer formed on the protective layer.

14. The organic light emitting diode display as claimed in
claim 13, wherein the electrode layer is coupled to the source/
drain electrode through a conductive via hole.

15. A method of fabricating an organic light emitting dis-
play, the method comprising:

determining a pixel region and a non-pixel region on a

substrate;

forming a semiconductor layer on each of the pixel region

and the non-pixel region;

forming a gate insulating layer on each of the semiconduc-

tor layers of the pixel region and the non-pixel region;
forming a gate electrode on each of the gate insulating
layers of the pixel region and the non-pixel region;
forming an interlayer dielectric layer covering each of the
gate electrodes of the pixel region and the non-pixel
region; and
forming a source/drain electrode on each of the interlayer
dielectric layers of the pixel region and the non-pixel
region,

wherein at least a thin film transistor is formed in the pixel

region, and an electrostatic discharge circuit is formed in
the non-pixel region.

16. The method of fabricating an organic light emitting
diodedisplay as claimed in claim 15, wherein the electrostatic
discharge circuit and the thin film transistor are formed with
the same layers.

17. The method of fabricating an organic light emitting
diode display as claimed in claim 15, wherein the source/
drain electrode of the non-pixel region is spaced apart from
the gate electrode of the non-pixel region by about 1 um to
about 10 um in the horizontal direction.

18. The method of fabricating an organic light emitting
diode display as claimed in claim 15, wherein the non-pixel
region further comprises:

at least one driver configured to drive a pixel of the pixel

region; and
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apad unit configured to electrically couple the pixel and the
driver to an external module.

19. The method of fabricating an organic light emitting
diode display as claimed in claim 18, wherein the pad unit is
formed along at least one edge region of the substrate.

20. The method of fabricating an organic light emitting
diode display as claimed in claim 19, wherein the electrostatic
discharge circuit is formed along another edge region of the
substrate.

21. The method of fabricating an organic light emitting
diode display as claimed in claim 19, wherein the electrostatic
discharge circuit is formed along each edge of the substrate.

22. The method of fabricating an organic light emitting
diode display as claimed in claim 15, wherein the electrostatic
discharge circuit is configured to protect pixels in the pixel
region.

23. The method for fabricating an organic light emitting
diode display as claimed in claim 18, wherein the gate elec-
trode is coupled to a ground pad formed on the pad unit.

24. The method for fabricating an organic light emitting
diode display as claimed in claim 15, wherein the electrostatic
discharge circuit further comprises a buffer layer formed
between the substrate and the semiconductor layer.

25. The method for fabricating an organic light emitting
diode display as claimed in claim 15, wherein the electrostatic
discharge circuit further comprises a protective layer on the
source/drain electrode.

26. The method for fabricating an organic light emitting
diode display as claimed in claim 15, wherein the electrostatic
discharge circuit further comprises a conductive contact for
electrically coupling the source/drain electrode and the semi-
conductor layer.

27. The method for fabricating an organic light emitting
diode display as claimed in claim 25, wherein the electrostatic
discharge circuit further comprises an electrode layer formed
on the protective layer.

28. The method for fabricating an organic light emitting
diode display as claimed in claim 27, wherein the electrode
layer is coupled to the source/drain electrode through a con-
ductive via hole.
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