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Description
BACKGROUND

Field of the Invention

[0001] The field relates to an organic light emitting di-
ode display and a fabricating method thereof, and in par-
ticular, an organic light emitting diode display and a fab-
ricating 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.

Description of the Related Technology

[0002] 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 dis-
play has the advantages such as a thin thickness, a wide
viewing angle, and a very fast response.

[0003] The organic light emitting diode display is clas-
sified into a passive matrix display and an active matrix
display depending on a driving method. The passive ma-
trix method is a method, in which an anode and a cathode
are formed vertically on a substrate, and aline is selected,
thereby driving the diode. On the contrary, the active ma-
trix method is a method which provides a driving current
correspondi ng 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
animage is displayed, and because of stable brightness,
the power consumption is low as compared with the pas-
sive matrix method. Accordingly, there is an advantage
that it is very useful for applications of a high resolution
and a large display.

[0004] A conventional organic light emitting diode dis-
play includes a pixel region in which the pixels are ar-
ranged 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 to each other via multiple lines.

[0005] The conventional organic light emitting diode
display described above is fabricated through at least a
step of forming a t hin 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 processes such as deposi-
tion, etching etc. for fabricating the organic light emitting
diode display, or can be generated due to outside envi-
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ronment while animage is being displayed on the organic
light emitting diode display.

[0006] Inthe conventional organic light emitting diodes
display, there is a problem that the inside circuit can be
damaged due to ElectroStatic Discharge (ESD) gener-
ated by outside environment during above-mentioned
fabricating processes.

[0007] An electrostatic discharge circuit which pre-
vents a pixel and a driver included in an organic light
emitting diode display from being damaged by an elec-
trostatic discharge is disclosed in US-A1-2006/0022601.
[0008] The presentinvention concerns a device as de-
fined in claim 1 and a method as defined in claim 9.

SUMMARY OF CERTAIN INVENTIVE ASPECTS
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings are included to
provide 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.

FIG. 1 illustrates a schematic diagram of an organic
light emitting diode display according to one embod-
iment.

FIG. 2illustrates a layout showing A portion of FIG. 1.
FIG. 3 illustrates a cross-section cut along I-I line of
FIG. 2.

FIG. 4 illustrates a cross-section cut along lI-l line
of FIG. 2.

FIG.5illustrates a path through which the static elec-
tricity is discharged in an organic light emitting diode
display according to one embodiment.

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

FIGs. 7ato 7fillustrate steps of fabricating an organic
light emitting diode display.

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

FIG. 9 illustrates a schematic diagram of an organic
light emitting diode display according to one embod-
iment.

DETAILED DESCRIPTION OF CERTAIN INVENTIVE
EMBODIMENT S

[0010] Certain embodiments will be described more
fully with reference to the accompanying drawings, in
which embodiments are shown.

[0011] Referring to the attached drawings and the em-
bodiments, an organic light emitting diode display will be
exp lained in detail as below.

[0012] FIG. 1 illustrates a schematic diagram of an or-
ganic light emitting diode display according to one em-
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bodiment.

[0013] 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 format, and a substrate 110 including non-pixel
region 110b formed in an outer region of the pixel region
110a; and an electrostatic discharge circuit 120 formed
on the non -pixel region 110b.

[0014] The substrate 110 includes a pixel region 110a
of a substantially rectangular shape, and a non-pixel re-
gion 110b formed outside the pixel region 110a. Here, a
data driver 130, a scan driver 140, and an emission con-
trol driver 150 can be further coupled to the substrate 110.
[0015] The pixel region 110ais the region where a plu-
rality of pixels arranged in a matrix format is driven there-
by displaying an image. Each pixel is formed on a region
near which a data line, a scan line, and an emission con-
trol line intersect. Though the pixels P are not illustrated
in detail in the drawings, a driving element formed by a
thin film transistor, at least one switching transistor, a
storage capacitor, and an organic light emitting diode can
be included in each pixel.

[0016] The non-pixel region 110b is formed on aregion
outside the pixel region 110a on the substrate 110. In the
non-pixel region 110b, the electrostatic discharge circuit
120, adatadriver 130, a scan driver 140, and an emission
control driver 150 for providing a driving signal to a data
line, a scan line and an emission control line respectively,
can be formed. Further, in the non-pixel region 110b, a
pad unit 160 can be included for electrically coupling the
pixels P, the data driver 130, the scan driver 140, and
the emission contr ol driver 150 to an external module.
[0017] Theelectrostatic discharge circuit 120 is formed
on the non -pixel region 110b of the substrate 110. The
electrostatic discharge circuit 120 can be formed on one
side of the end portions of the substrate 110. The el ec-
trostatic discharge circuit 120 can be 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 electrostatic 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 ele-
ment 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 dur-
ing or after the processes of fabricating the organic light
emitting diode display 100. The electrostatic discharge
circuit 120 can protect the circuits which are formed in
the non-pixel region 110b, 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. Embodi-
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ments of the structure of the electrostatic discharge cir-
cuit 120 will be explained in detail below.

[0018] The data driver 130, the scan driver 140, and
the emission control driver 150 can be formed as an IC
(Integrated Circuit) on the non-pixel region 110b of the
substrate 110. The data driver 130, the scan driver 140,
and the emission 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 1 40,
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(Flexi ble Printed Cir-
cuit), 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.

[0019] The pad unit 160 is formed in the non-pixel re-
gion 110b ofthe 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 elec-
trostatic discharge circuit 120 can be coupled to a ground
pad 160a formed on at least one side of the pad unit 160.
[0020] The electrostatic discharge circuit 120 used in
the organic light emitting diode display 100 according to
one embodiment of the present invention will be ex-
plained in greater detail.

[0021] 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 elec-

trostatic discharge circuit 120 cut along | -1 line of FIG.
2, and FIG. 4 illustrates a cross - section of the electro-
static discharge circuit 120 cut along Il -1l 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.

[0022] Referring to FIG. 2 through FIG. 4, the electro-
static discharge circuit 120 used in the organic light emit-
ting diode display 100 according to one embodiment in-
cludes a buffer layer 120a formed on the substrate 110,
a semiconductor layer 120b formed on the buffer layer
120a, a gate insulating layer 120c formed on the semi-
conductor layer 120b, a gate electrode 120d formed on
the gate insulating layer 120c, an interlayer dielectric lay-
er 120e covering the gate electrode 120d, and a source/
drain electrode 120f formed on the interlayer dielectric
layer 120e.

[0023] 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 -1mm between the upper
side and the lower side. If the thickness of the substrate
110 is thinner than 0.05mm, there is a shortcoming that
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the substrate can be easily damaged by washing, etching
and heat treatment during the processes, or easily influ-
enced by the external forces. On the contrary, if the thick-
ness of the substrate 110 is thicker than 1mm, there is a
shortcoming that it is difficult to apply it to various kinds
of diodes displays which are preferably thin. The sub-
strate 110 can be formed, for example, with any one of
a glass, a plastic, a stainless steel, a nano -compound
material, and the equivalents thereof, but the present in-
vention does not limit the materials of the substrate. The
substrate 110 has the pixel region 110a including the thin
film transistor (not shown) and the organic light emitting
diode (not shown), and the non -pixel region 110b on
which various kinds of drivers are formed.

[0024] The buffer layer 120a can prevent humidity
(H,0), hydrogen (H,) or oxygen (O,) and the like from
penetrating into the electrostatic discharge circuit 120
including the semiconductor layer 120b, 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 (SiO ,), a silicon nitration film (SisNy4), an
inorganic film and the equivalents thereof, and can be
fabricated during a semiconductor process, but the
presentinvention does not limit the materials of the buffer
layer 120. Further, this buffer layer 120a can be omitted.
[0025] The semiconductor layer 120b is formed on the
upper side of the buffer layer 120a or the upper side of
the substrate 110. The semiconductor layer 120b induc-
es an electrostatic discharge together with the gate elec-
trode 120d and the source/drain electrode 120f which
will be explained below. The semiconductor layer 120b
can be any of an amorphous silicon, amicro silicon (which
has grain size between the amorphous silicon a nd the
polycrystal silicon), an organic material, and the equiva-
lents thereof, and the present invention does not limit the
materials of the semiconductor layer 120b.

[0026] The gate insulating layer 120c can be formed
on the upper side of the semiconductor layer 120b. The
gate insulating layer 120c is formed for securing electrical
insulation between the gate electrode 120d that will be
explained below, and the semiconductor layer 120b. The
gate insulating layer 120c can be formed by using atleast
any of a silicon oxidation film, a silicon nitration film, an
inorganic film and the equivalents 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 semicon-
ductor layer 120b. Since the gate insulating layer 120c
discharges the static electricity by inducing dielectric
breakdown of the gate insulating layer 120c to the gate
electrode 120d 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
110b from being damaged by the electrostatic discharge.
Because the gate insulating layer 120c has the thickness
(T1 of FIG. 4) of approximately 1pum below is formed
between the gate electrode 120d and the semiconductor
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layer 120b, 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.

[0027] The gate electrode 120d is formed on the upper
side of the gate insulating layer 120c. More specifically,
the gate electrode 120d can be formed on the region
corresponding to the semiconductor layer 120 of the up-
per side of the gate insulating layer 120c. The gate elec-
trode 120d 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, and the like), and doped poly -silicon and the equiv-
alents thereof, but the present invention does not limit
the materials of the gate electrode 120d.

[0028] The interlayerdielectric layer 120e is formed on
the upper side of the gate electrode 120d. The interlayer
dielectric layer 120e can also be formed on the gate in-
sulating layer 120c 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 ma-
terials of the interlayer dielectric layer 120e. The inter-
layer dielectric layer 120e can be formed by the material
identical to the material of the gate insulating layer 120c.
Like the gate insulating layer 120c, the interlayer dielec-
tric layer 120e can experience a dielectric breakdown
due to the static electricity introduced via the gate elec
trode 120d or the source/drain electrode 120f.

[0029] The source/drain electrode 120f are formed on
the upper side ofthe interlayer dielectric layer 120e. Here,
an electrically conductive contact c1 penetrating through
the interlayer dielectric layer 120e is formed between the
source/drain electrode 120f and the semiconductor layer
120b. The source/drain electrode 120f can be coupled
to the semiconductor layer 120b by the conductive con-
tact c1. Here, the horizontal distance (€1 of FIG. 4) can
be spaced apart by 1 um - 10 um between the source/
drain electrode 120f and the gate electrode 120d. If the
horizontal distance (€1 of FIG. 4) is shorter than 1 pm,
since the resistance between the source/drain electrode
120f and the gate electrode 120d becomes low, the volt-
age level which is protected by the electrostatic discharge
circuit 120 becomes low. That is, it will be difficult to con-
trol high static electricity of more than thousands of volts.
On the contrary, if the horizontal distance (€1 of FIG. 4)
is longer than 10 wm, 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 110b is limited, it is de-
sirable that the horizontal distance (11 of FIG. 4) is con-
trolled to be less than 10 pum. On the other hand, the
thickness (T2) having approximately 1 wm can be formed
between the source/drain electrode 120f and the semi-
conductor layer 120b. Since the source/drain electrode
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120f is 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 normal-
ly. The source/drain electrode 120f can be formed by the
metal material identical to that of the above-mentioned
gate electrode 120d, and the present invention does not
limit the materials of the source/drain electrode 120f.
[0030] Aprotectivelayer 120gand a planarization layer
120h 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 120f and the interlayer dielectric layer 120e.
The protective layer 120g can be formed of at least one
selected from a common inorganic film and the equiva-
lents thereof, but the present invention does not limit the
materials of the protective layer 120g. In addition, since
the planarization layer 120h covers the protective layer
120g, it is very helpful for flattening the whole surface of
the electrostatic discharge circuit. The planarization layer
120h 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 120h.

[0031] The electrode layer 120i can be further formed
on the upper side of the planarization layer 120h. The
electrode layer 120i is coupled to the source/drain elec-
trode 120f via an electrically conductive viahole v1. When
the static electricity is generated, the electrode layer 120i
allows the static electricity to be discharged via an elec-
trically conductive via hole v1 and the source/drain elec-
trode 120f. The electrode layer 120i can be formed by a
metal material identical to that of the above -mentioned
gate electrode layer 120d, and the presentinvention does
not limit the materials of the electrode layer 120i

[0032] Next, the operations of the electrostatic dis-
charge circuit 120 formed according to one embodiment
will be explained in greater detail.

[0033] FIG. 5illustrates 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 120f and the gate electrode 120d, the second
path (@) between the source/drain electrode 120f and
the semiconductor layer 120b, and the third path (®)
between the gate electrode 120d and the semiconductor
layer 120b.

[0034] The first path (®) is the path through which dis-
charge is performed via the interlayer dielectric layer
120e between the source/drain electrode 120f and the
gate electrode 120d, and the static electricity having a
relatively high voltage level generated from the source/
drain electrode 120f can be swiftly discharged to the di-
rection of the gate electrode 120d. In the interlayer die-
lectric layer 120e formed between the source/drain elec-
trode 120f and the gate electrode 120d, a dielectric break-
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down is generated and thus the electrostatic discharge
is shunted. The static electricity generated from the
source/drain electrode 120f can be shunted to the ground
pad 160a coupled to the gate electrode 120d. The source/
drain electrode 120f is spaced apart from the gate elec-
trode 120d by about 1 wm to about 10 um in the horizontal
direction with the interlayer dielectric layer 120e being
sandwiched between them. If the horizontal distance (€1)
between the source/drain electrode 120f and the gate
electrode is shorter than 1 um, since the resistance be-
tween the source/drain electrode 120f and the gate elec-
trode becomes low, the voltage level protected 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 horizontal
distance €1 between the source/drain electrode 120f and
the gate electrode is longer than 10 um, since the resist-
ance 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 110b is lim-
ited, it is desirable that the horizontal distance €1 is con-
trolled to be within 10 pm.

[0035] The second path (@) is the path through which
discharge is performed via the interlayer dielectric layer
120e and the gate insulating layer 120c between the
source/drain electrode 120f and the semiconductor layer
120b. The static electricity having a relatively low voltage
level which is generated from the source/drain electrode
120f can be discharged to the direction on which the sem-
iconductor layer 120b is formed. In this case, in the in-
terlayer dielectric layer 120e and the gate insulating layer
120c, as a dielectric breakdown is generated, the elec-
trostatic discharge can be shunted. Since the thickness
(T2), which is approximately 1.m, is formed between the
source/drain electrode 120f and the semiconductor layer
120b, it protects an organic light emitting diode display
100 from the static electricity having a relatively low volt-
age level.

[0036] The third path (®) is the path through which
discharge is performed via the gate insulating layer 120c
between the gate electrode 120d and the semiconductor
layer 120b. The static electricity generated from the gate
electrode 120d can be discharged to the direction on
which the semiconductor layer 120b is formed. In this
case, since the dielectric breakdown is generated in the
gate insulating layer 120c, it becomes possible to protect
the organic light emitting diode display 100 from the elec-
trostatic discharge. Since the thickness (T1), which is
approximately 1 pwm, is formed between the gate elec-
trode 120d and the semiconductor layer 120b, it becomes
possible to protect the organiclight emitting diode display
100 from the static electricity having a relatively low volt-
age. On the other hand, the static electricity generated
from the gate electrode 120d does not cause the dielec-
tric breakdown of the gate insulating layer 120c, but can
be discharged to the ground pad 160a.

[0037] According to above-mentioned organic light
emitting diode display, there is an advantage that the
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electrostatic discharge circuit 120 protects the static elec-
tricity ranging from a relatively high level to a relatively
low level.

[0038] Next, a method for fabricating an organic light
emitting diode display 100 according to an exemplary
embodiment of the present invention will be explained.
[0039] FIG.6isasequential flow chartshowing a meth-
od for fabricating an organic light emitting diode display
according 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 FIG.
8 illustrates the pixel region 110a and the non -pixel re-
gion 110b of an organic light emitting diode display 100
which is completed according to one embodiment.
[0040] Referring to FIGs. 6 to 8, a method for fabricat-
ing an organic light emitting diode display according to
one embodimentincludes the step S1 of preparing a sub-
strate having a pixel region 110a and a non-pixel region
110b, the step S2 of forming a semiconductor layer, the
step S 3 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 110a, and an electro-
static discharge circuit 120 is formed in the non -pixel
region 110b.

[0041] Referring to FIG. 7a, the step S 1 of preparing
a substrate is preparing a substrate on the pixel region
110a and the non-pixel region 110b. The step S1 can
further includes 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 -compaction step of allowing
the substrate not to be easily deformed by heat or pres-
sure at the fabricating processes. It may be preferable
that the substrate 110 having the thickness of 0.05mm
to 1mm is prepared. If the thickness of the substrate 110
is thinner than 0.05mm, there is a shortcoming that the
substrate can be easily da maged by washing, etching
and heat treatment during the processes, or easily influ-
enced by the external forces. On the contrary, if the thick-
ness of the substrate 110 is thicker than 1mm, 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 are not problem-
atic 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 110b where the electrostatic
discharge circuit 120 and various kinds of drivers are
formed.

[0042] If the substrate 110 is prepared, a buffer layer
170a, 120a having a predetermined thickness is formed
on the pixel region 110a and the non-pixel region 110b
of the substrate 110, respectively. The buffer layer 170a,
120a can be formed on the pixel region 110a and the
non-pixel region 110b of the substrate 110, simultane-
ously orindependently. The buffer layer 170a, 120a pre-
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vents foreign substances from being introduced into in-
side circuits such as the thin film transistor 170, the or-
ganic light emitting diode 180, and the electrostatic dis-
charge circuit 120 via the substrate 110. Further, the buff-
er 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 (SiO ,), a silicon ni-
tration film (Si3N,4), an inorganic film and the equivalents
thereof which can be fabricated during a semiconductor
process, but the present invention does not limit the ma-
terials 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.

[0043] Referring to FIG. 7b, at the step S2 of forming
a semiconductor layer, the semiconductor layer 170b,
120b are formed on the pixel region 110a and the non
-pixel region 110b of the substrate 110. The semicon-
ductor layer 170b, 120b can be formed on the pixel region
110a and the non-pixel region 110b simultaneously or
independently. Here, the buffer layer 170a, 120a can fur-
ther be formed between the substrate 110 and the sem-
iconductor layer 170b, 120b.

[0044] The buffer layer 170a, 120a having a predeter-
mined thickness is formed on the pixel region 110a and
the non-pixel region 1 10b of the upper side of the sub-
strate 110, respectively. The buffer layer 170a, 120a can
be formed on the pixel region 110a and the non -pixel
region 110b simultaneously or independently. The buffer
layer 170a, 120a prevents foreign substances from being
introduced into inside circuits such as the thin film tran-
sistor 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 semi-
conductor 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
(SiO ,), a silicon nitration film (Si3N,), an inorganic film,
and the equivalents thereof which can be fabricated dur-
ing a semiconductor 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.

[0045] The semiconductor layer 170b, 120b includes
a source region and a drain region (not shown) on op-
posing sides, and a channel region (not shown) between
the source and the drain. The semiconductor layer 170b,
120b 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 ma-
terials of the semiconductor layer 170, 120b. For exam-
ple, the sem iconductor layer 170, 120b can be formed
as a desired shape at a desired position through a silicon
crystallization step, and a polycrystal silicon patterning
step.

[0046] Atthesilicon crystallization step, an amorphous
silicon is deposited on the upper side of the buffer layer
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170a, 120a, and then the amorphous silicon is crystal-
lized into a polysilicon. The polysilicon can be formed
through crystallization of a micro silicon. The amorphous
silicon can be deposited on the upper side of the buffer
layer 170a, 12 Oa by any of a PECVD (Plasma Enhanced
Chemical Vapor Deposition), a LPCVD (Low Pressure
Chemical Vapor Deposition), a sputtering method, and
the equivalents thereof. However, 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 de-
scribed below.

[0047] The amorphous silicon can be crystallized by
any of a laser crystallization method using an ELA (Ex-
cimer Laser Annealing), a Metal Induced Crystallization
using a promoting 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.

[0048] The laser crystallization method is the method
which is used very widely, can use the crystallization
method of a conventional polycrystal liquid crystal pixel
device, and the process is simple, and the technology re
lated to the process has been already developed.
[0049] The Metal Induced Crystallization is one of the
methods which can perform crystallization at a low tem-
perature without using the laser crystallization method.
It is the method in which initially, a metal catalyst such
as Ni, Co, Pd, Tiand the like, 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 sili-
con is changed, and crystallization is realized.

[0050] According to another type of the Metal Induced
Crystallization using a promoting material, there is an
advantage that when inserting a metal layer into the sur-
face of the amorphous silicon, the contaminated sub-
stance 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 MILC (Metal Induced Lateral Crystallization). A
shadow mask can be employed as a m ask used in this
MILC method, and the shadow mask can be alinear mask
or a dot type mask.

[0051] Another type of the Metal Induced Crystalliza-
tion using a promoting material is a MICC (Metal Induced
Crystallization with Capping Layer) in which a capping
layerisinserted 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 intro-
duced into the amorphous silicon. A silicon nitride layer
can be used as a capping layer. According to the thick-
ness 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
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formed selectively by using the shadow mask. After the
metal catalyst layer crystallizes the amorphous silicon
into polycrystal silicon, the capping layer can be removed
selectively. Wet etching or dry etching can be used for
removing capping. After the polycrystal silicon is formed,
a via hole (not shown) is formed on the interlayer dielec-
tric layer 170e, 120e which will be explained below, and
then impurities are injected into the crystallized polycrys-
tal 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 in-
cludes a heating process for heating the thin film transis-
tor at a low temperature as well as the process for inject-
ing impurities. Through such a gettering process, an ex-
cellent thin film transistor can be realized.

[0052] 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, a size of 1nm to
100nm 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 polycrystal silicon, and the protrusion
region of the crystallization particles is small, when the
electrons move between the crystallization particles,
there are no prob lems and thus uniform characteristics
can be exhibited.

[0053] A thermal crystallization method and a laser
crystallization method can be enumerated as methods
related to the crystallization particles of the micro silicon.
The thermal crystallization method is classified into the
method for obtaining a crystallization structure, substan-
tially simultaneously depositing the amorphous silicon,
and the reheating method. The laser crystallization meth-
od is the method for obtaining a crystallization structure
by using a laser after processing the amorphous silicon
by a chemical vapor deposition, and at this time, a diode
laser may be used as a laser. The diode laser may use
a red wavelength of 800nm band, and the laser enables
the crystallization particles of the mic ro silicon to be crys-
tallized substantially uniformly.

[0054] In the polycrystal silicon formed by using the
above -mentioned methods, the desired area of the sem-
iconductor layer 170b, 120b are formed at a desired po-
sition through the patterning step. The patterning step of
the polycrystal silicon includes the processes such as a
photoresist coating, exposure, development, etchingand
a photoresist peeling.

[0055] Referring to FIG. 7c, the step S3 of forming a
gate insulating layer, the gate insulating layer 170c, 120c
having a predetermined thickness are formed on the up-
per side of the semiconductor layer 170b, 120b. The gate
insulating layer 170c, 120c can be formed on the pixel
region 110a and the non-pixel region 110b of the sub-
strate 110, simultaneously or respectively. Here, the gate
insulating layer 170c, 120c can be formed on the upper
side of the buffer layer 170a, 120a which is inner circum-
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ference of the semiconductor layer 170b, 120b. The gate
insulating layer 170c, 120c can be formed by at least one
of PECVD, LPCVD, sputtering, and the equivalents
thereof. Here, the gate insulating layer 170c, 120c can
be formed by atleastone of asilicon oxidation film (SiO ,),
a silicon nitration film (SisN,), an inorganic layer and the
equivalents thereof, but the present invention does not
limit the materials of the gate insulating layer 170c 120c.
[0056] Referring to FIG. 7d, at the step S4 of forming
agate electrode, the gate electrode 170d, 120d is formed
atthe positions corresponding to the semiconductor layer
170b, 120b on the upper sides of the gate insulating layer
170c, 120c of the pixel region 110a and the non-pixel
region 100b. The gate electrode 170d, 120d can be de-
posited on the upper side of the gate insulating layer
170c, 120c by atleast one method from PECVD, LPCVD,
sputtering, and the equivalents thereof. After the gate
electrode 170d, 120d is deposited on the upper side of
the gate insulating layer 170c, 120c, desired areas of it
can be formed at the desired positions through the proc-
esses such as a photores ist coating, exposure, devel-
opment, etching and a photoresist peeling. This gate
electrode 170d, 120d can be formed by any of a common
metal (Mo, MoW, Ti, Cu, Al, AINd, Cr, Mo alloy, Cu alloy,
Al alloy and the like), and the doped polycrystal silicon
and the equivalents thereof, but the present invention
does not limit the materials of the gate electrode 170d,
120d.

[0057] Referring to FIG. 7e, at the step S5 of forming
aninterlayer dielectric layer, the interlayer dielectric layer
170e, 120e are formed on the upper side of the gate
electrode 170d, 120d of each of the pixel region 110a
and the non -pixel region 110b. The interlayer dielectric
layer 170e, 120e can be formed on the gate insulating
layer 170c, 120c and the gate electrode 170d, 120d.
Here, a contact hole can be formed on the interlayer di-
electric layer 170e, 120e by an etching process for cou-
pling the semiconductorlayer 170b, 120b 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
group, and the equivalent groups, but the present inven-
tion does not limit the materials of the interlayer dielectric
layer 170e, 120e.

[0058] Referring to FIG. 7f, at the step S6 of forming a
source/drain electrode, the source/drain electrode 170f,
120f and the conductive contact c2, c1 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
110b. The source/drain electro de 170f, 120f can be de-
posited by at least one method from PECVD, LPCVD,
sputtering, and the equivalents thereof, and subsequent-
ly, a desired area of it can be patterned at the desired
positions through a processes such as a photoresist coat-
ing, exposure, development, etching and a photoresist
peeling. Here, the conductive contact c2, ¢1 are formed
by filling the conductive material into the contact hole
formed at the step S5 of forming an interlayer dielectric
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layer. The conductive contact c2, ¢c1 can be formed by
the metal material identical to those of the gate electrode
170d, 120d and the source/drain electrode 170f, 120f,
and the present invention does not limit the materials of
the conductive contact c2, c1. In connection with the
source/drain electrode 170f of the pixel region 110a, the
source region (not shown) and the drain region (not
shown) of the semiconductor layer 170b can be formed
independently, but in connection with the source/drain
electrode 120f of the non-pixel region 110b, an electrode
contacting with the source region and the drain region is
integrally formed. Therefore, when a general driving volt-
age is applied, the electrostatic discharge circuit 120
does not operate.

[0059] Accordingto 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 electro-
static discharge circuit 120 is formed on the non-pixel
region 1 10b for preventing the thin film transistor 170
and the organic light emitting diode 180 from being dam-
aged due to the electrostatic discharge.

[0060] A protective layer 170g, 120g and a planariza-
tion layer 170h, 120h can be further formed on the upper
side of the source/drain electrode 170f, 120f formed on
the region of the pixel region 110a and the non-pixel re-
gion 110b, respectively. The pixel region 110a and the
non-pixel region 110b can be formed such that they can
be coupled to the organic light emitting diode 180 and
the electrode 210i through the conductive via hole v2, v1.
[0061] The pixel region 110a may be formed near the
center portion of the substrate 110, the pixels included
in the pixel region 110a each include at least one thin
film transistor 170. Here, the electrostatic discharge cir-
cuit 120 formed on the non-pixel region 110b is formed
along at least one edge region of the substrate 110 out-
side of the pixel region 110a.

[0062] 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 ef-
ficient in terms of the cost and the time for fabricating the
organic light emitting diode display 100.

[0063] Once the electrostatic discharge circuit 120 is
at least partially formed, the thin film transistor 170 and
the organiclight 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 cou-
pling the thin film transist or 170 and the organic light
emitting diode 180 of the pixel region 110a. The electro-
static discharge circuit 120 can prevent at least one driver
(referto 130, 140, 150 of FIG. 1) formed on the non -pixel
region 110b from being damaged due to the electrostatic
discharge.

[0064] FIG. 9illustrates a schematic diagram of an or-
ganic light emitting diode display according to another
embodiment.

[0065] Referring to FIG. 9, the organic light emitting
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diode display 200 according to another embodiment in-
cludes an electrostatic discharge circuit 220 which is
formed independently on each side of the substrate 210
including the pixel region 210a and the non -pixel region
210b. Therefore, there is an advantage that the electro-
static discharge circuit 220 can be selectively formed only
on the region, in which the electrostatic discharge is fre-
quently generated, or other desired regions. The electro-
static discharge circuit 220 can be coupled to the ground
pad (not shown) of the pad unit 260 formed on the sub-
strate 210. The specific str ucture of the electrostatic dis-
charge circuit 220 is formed similar to that described
above.

[0066] 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-emitting 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 substrate 110 simultane-
ously.

[0067] According to some embodiments, since the or-
ganiclightemitting diode display includes an electrostatic
discharge circuit formed on at least one side of a sub-
strate, the pixels or the drivers can be prevented from
being damaged by the electrostatic discharge generated
due to the internal reasons and other external environ-
ment during the manufacturing processes.

[0068] The organic light emitting diode of some em-
bodiments is composed of an anode (ITO), an organic
layer and a cathode (metal). The organic layer can in-
clude an emitting layer (EML) in which a hole and an
electron contact, such that an exciton is formed to emit
alight , an electron transport layer (ETL) for transporting
an electron, and a hole transport layer (HTL) transporting
a hole. Further, an electron injecting layer (EIL) for in-
jecting the electrons is formed on one side of the electron
transport layer, and a hole injecting layer (HIL) for inject-
ing the holes can be further formed on one side of the
hole transport layer. In addition, in case of a phospho-
rescence organic light emitting diode, a hole blocking lay-
er (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).

[0069] 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 se-
lectively formed. A benefit of the organic light emitting
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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-emitting layer. The
buffer layer can be classified into an electron buffer layer
for buffering the electrons and a hole buffer layer for buff-
ering the holes.

[0070] The electron buffer layer ¢ an 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 transportlayer (ETL)/the electron buffer lay-
er /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).

[0071] In connection with the above structure, some
stack structures which can be used are as follows.

a) Normal Stack Structure

1) an anode/a hole injection layer/a hole trans-
port layer/a light emitting layer/an electron trans-
port layer/an electron injection layer/a cathode.
2) an anode/a hole buffer layer/a hole injection
layer/a hole transport layer/a light emitting lay-
er/an electron transport layer/an electron injec-
tion layer/a cathode.

3) an anode/a hole injection layer/a hole trans-
port layer/a lightemitting layer/an electron trans-
port layer/an electron injection layer/an electron
buffer layer/a cathode.

4) an anode/a hole buffer layer/a hole injection
layer/a hole transport layer/a light emitting lay-
er/an electron transport layer/an electron injec-
tion layer/an electron buffer layer/a cathode.
5) an anode/a hole injection layer/a hole buffer
layer/a hole transport layer/a light emitting lay-
er/an electron transport layer/an electron injec-
tion layer/a cathode.

6) an anode/a hole injection layer/a hole trans-
port layer/a light emitting layer/an electron trans-
portlayer/an electron buffer layer/an electronin-
jection layer/a cathode.

b) Normal Slim Structure

1) an anode/a hole injection and transport lay-
er/a lightemitting layer/an electron transport lay-
er/an electron injection layer/a cathode.

2) an anode/a hole buffer layer/a hole injection
and transport layer/a light emitting layer/an elec-
tron transport layer/an electron injection layer/a
cathode.

3) an anode/a hole injection layer/a hole trans-
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portlayer/a light emitting layer/an electron injec-
tion layer/an electron buffer layer/a cathode.
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.

5) an anode/a hole injection and transport lay-
er/a hole buffer layer/a light emitting layer/an
electron transport layer/an electron injection lay-
er/a cathode.

6) an anode/a hole injection layer/a hole trans-
portlayer/alight emitting layer/an electron buffer
layer/an electron injection and transport layer/a
cathode.

c) Inverted Stack Structure

1) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole
transport layer/a hole injection layer/an anode.
2) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole
transport layer/a hole injection layer /a hole buff-
er layer/an anode.

3) a cathode/an electron buffer layer/an electron
injection layer/an electron transport layer/a light
emitting layer/a hole transport layer/a hole injec-
tion layer/an anode.

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

5) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole
transport layer/a hole buffer layer/ a hole injec-
tion layer/an anode.

6) a cathode/an electron injection layer/an elec-
tron buffer layer/ an electron transport layer/a
light emitting layer/a hole transport layer/a hole
injection layer/an anode.

d) Inverted Slim Structure

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

2) a cathode/an electron injection layer/an elec-
tron transport layer/a light emitting layer/a hole
injection and transport layer/a hole buffer lay-
er/an anode.

3) a cathode/an electron buffer layer/an electron
injection and transport layer/a light emitting lay-
er/ahole transportlayer/a hole injection layer/an
anode.

4) a cathode/an electron buffer layer/an electron
injection and transpo rt layer/a light emitting lay-
er/a hole transport layer/a hole buffer layer/an
anode.
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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 lay-
er/an anode.

6) a cathode/an electron injection and transport
layer/an electron buffer layer/a light emitting lay-
er/a hole transport layer/a hole injection layer/an
anode.

[0072] 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 aline selection, but much current consump-
tion is required for realizing 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 good, 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.

[0073] Asillustrated above, inthe organic light emitting
diode display and the fabrication method thereof, there
is an effect that the pixels and the drivers can be pre-
vented from being damaged due to the electrostatic dis-
charge since an electrostatic discharge circuit is formed
on at least one side of a substrate.

[0074] Accordingly, there may be an effect that a static
electricity having a relatively high voltage level can be
controlled, since the horizontal distance between the
source/drain electrode and the gate electrode of an elec-
trostatic discharge circuit is controlled.

[0075] 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 electro-
static discharge circuit induces a dielectric breakdown
from the static electricity gene rated between the source/
drain electrode and the semiconductor layer or the gate
electrode and the semiconductor.

[0076] Further, there may be an efficient effectin terms
of the cost and the time required for fabricating the or-
ganic 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.

Claims

1. An organic light emitting diode display, comprising
a substrate (110) including a pixel region and a non-
pixel region; and
an electrostatic discharge circuit formed in the non-
pixel region of the substrate, the electrostatic dis-
charge circuit comprising:
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a semiconductor layer (120b) formed on the sub-
strate;

source and drain regions formed in the semiconduc-
tor layer;

a gate insulating layer (120c) formed on the semi-
conductor layer;

agate electrode (120d) formed on the gate insulating
layer;

an interlayer dielectric layer (120e) formed on the
gate electrode; and

a source/drain electrode (120f) formed on the inter-
layer dielectric layer, wherein the source/drain elec-
trode is integrally formed such that the source region
and the drain region are directly coupled to one an-
other, such that static electricity may be discharged
via a first path between the source/drain electrode
and the gate electrode, or via a second path between
the source/drain electrode and the semiconductor
layer, or via a third path between the gate electrode
and the semiconductor layer;

a protective layer (120g) on the source/drain elec-
trode; and

an electrode layer (120i) formed on the protective
layer and coupled to the source/drain electrode
through a conductive via hole (Vi).

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

The organic light emitting diode display as claimed
in one of claims 1 or 2, wherein the non-pixel region
further comprises:

a driver having an output connected to a pixel
of the pixel region and an input connected to a
pad unit configured to electrically couple the
driver to an external module.

The organic light emitting diode display as claimed
in claim 3, wherein the electrostatic discharge circuit
is formed along an edge region of the substrate ex-
cept for a region where the pad unit is formed.

The organic light emitting diode display as claimed
in claim 4, wherein the electrostatic discharge circuit
is formed along the edge region of the substrate.

The organic light emitting diode display as claimed
in one of claims 3 through 5, wherein the gate elec-
trode is coupled to a ground pad formed on the pad
unit.

The organic light emitting diode display as claimed
in any of the preceding claims, wherein the electro-
static discharge circuit further comprises a buffer lay-
er formed between the substrate and the semicon-
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ductor layer.

The organic light emitting diode display as claimed
in any of the preceding claims, wherein the electro-
static discharge circuit further comprises a conduc-
tive contact for electrically coupling the source/drain
electrode and the semiconductor layer.

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 (110);

forming a semiconductor layer (120b) on each
of the pixel region and the non-pixel region;
forming source and drain regions in the semi-
conductor layer;

forming a gate insulating layer (120c) on each
of the semiconductor layers of the pixel region
and the non-pixel region;

forming a gate electrode (120d) on each of the
gate insulating layers of the pixel region and the
non-pixel region;

forming an interlayer dielectric layer (120e) cov-
ering each of the gate electrodes of the pixel
region and the non-pixel region; and

forming a source/drain electrode (120f) on each
of the interlayer dielectric layers of the pixel re-
gion and the non-pixel region,

wherein at least a thin film transistor is formed
in the pixel region, and an electrostatic dis-
charge circuit is formed in the non-pixel region,
wherein the source/drain electrode is integrally
formed such that the source region and the drain
region are directly coupled to one another, such
that static electricity may be discharged via a
first path between the source/drain electrode
and the gate electrode, or via a second path be-
tween the source/drain electrode and the sem-
iconductor layer, or via a third path between the
gate electrode and the semiconductor layer;
forming a protective layer (120g) after the step
of forming the source/drain electrode;

forming an electrode layer (120i) after the step
of forming the protective layer; and

forming a conductive via hole coupling the elec-
trode layer to the source/drain electrode through
the conductive via hole (Vi).

10. The method of fabricating an organic light emitting

1.

diode display as claimed in claim 9, wherein the elec-
trostatic discharge circuit and the thin film transistor
are formed with the same layers.

The method of fabricating an organic light emitting
diode display as claimed in one of claims 9 or 10,
wherein in the step of forming the source/drain elec-
trode of the non-pixel region the source/drain elec-
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trode is formed apart from the gate electrode of the
non-pixel region by about 1um to about 10um along
the horizontal direction.

The method of fabricating an organic light emitting
diode display as claimed in one of the claims 9
through 11, the method further comprising the steps
of:

forming a driver having an output connected to
a pixel of the pixel region; and

forming a pad unit connected to an input of the
driver configured to electrically couple the driver
to an external module.

The method of fabricating an organic light emitting
diode display as claimed in claim 12, wherein the
electrostatic discharge circuit is formed along an
edge region of the substrate except for a region
where the pad unit is formed.

The method for fabricating an organic light emitting
diode display as claimed in claim 13, wherein the
electrostatic discharge circuit is simultaneously or
independently formed along the edge region of the
substrate.

The method for fabricating an organic light emitting
diode display as claimed in one of the claims 12
through 14, the method further comprising a step of
forming a ground pad on the pad unit and a step of
coupling the gate electrode to the ground pad.

The method for fabricating an organic light emitting
diode display as claimed in one of the claims 9
through 15, the method further comprising a step of
forming a buffer layer between the substrate and the
semiconductor layer.

The method for fabricating an organic light emitting
diode display as claimed in one of the claims 9
through 16, the method further comprising a step of
forming a conductive contact for electrically coupling
the source/drain electrode and the semiconductor
layer.

Patentanspriiche

1.

Organisches Leuchtdioden-Display, umfassend:

ein Substrat (110) mit einem Pixelbereich und
einem Nicht-Pixelbereich; und

einen in dem Nicht-Pixelbereich des Substrats
ausgebildeten elektrostatischen Entladungs-
kreis, wobei der elektrostatische Entladungs-
kreis umfasst:
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eine auf dem Substrat ausgebildete Halb-
leiterschicht (120b);

in der Halbleiterschicht ausgebildete Sour-
ce- und Drainbereiche;

eine auf der Halbleiterschicht ausgebildete
Gate-Isolierschicht (120c);

eine aufder Gate-Isolierschicht ausgebilde-
te Gate-Elektrode (120d);

eine auf der Gate-Elektrode ausgebildete
zwischengelagarte dielektrische Schicht
(120e); und

eine auf der zwischengelagerten dielektri-
schen Schicht ausgebildete Source-/Drain-
Elektrode (120f), wobei die Source-/Drain-
Elektrode derart einstlickig ausgebildet ist,
dass der Sourcebereich und der Drainbe-
reich ummittelbar miteinander verbunden
sind, so dass statische Elektrizitat Gber ei-
nen ersten Pfad zwischen der Source-/
Drain-Elektrode und der Gate-Elektrode
oder Uber einen zweiten Pfad zwischen der
Source-/Drain-Elektrode und der Halblei-
terschicht oder iber einen dritten Pfad zwi-
schen der Gate-Elektrode und der Halblei-
terschicht entladbar ist;

eine Schutzschicht (120 g) auf der Source-/
Drain-Elektrode; und

eine Elektrodenschicht (120i), die auf der
Schutzschicht ausgebildet und mit der
Source-/Drain-Elektrode Uber ein leitendes
Kontaktloch (v1) verbunden ist.

Organisches Leuchtdioden-Display nach Anspruch
1, wobei die Source-/Drain-Elektrode von der Gate-
Elektrode um ca. 1pum bis ca. 10pum in horizontaler
Richtung beabstandet ist.

Organisches Leuchtdioden-Display nach einem der
Anspriiche 1 oder 2, wobei der Nicht-Pixelbereich
ferner umfasst:

einen Treiber, von dem ein Ausgang mit einem
Pixel des Pixelbereichs verbunden ist und ein
Eingang mit einer Kontaktflicheneinheit ver-
bunden ist, die zum elektrischen Verbinden des
Treibers mit einem externen Modul ausgefiihrt
ist.

Organisches Leuchtdioden-Display nach Anspruch
3, wobei der elektrostatische Entladungskreis ent-
lang eines Randbereichs des Substrats ausgebildet
ist, mit Ausnahme eines Bereichs, wo die Kontakt-
flacheneinheit ausgebildet ist.

Organisches Leuchtdioden-Display nach Anspruch
4, wobei der elektrostatische Entladungskreis ent-
lang des Randbereichs des Substrats ausgebildet
ist.
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Organisches Leuchtdioden-Display nach einem der
Anspriche 3 bis 5, wobei die Gate-Elektrode mit ei-
nem an der Kontaktflacheneinheit ausgebildeten Er-
dungskontakt verbunden ist.

Organisches Leuchtdioden-Display nach einem der
vorstehenden Anspriiche, wobei der elektrostati-
sche Entladungskreis ferner eine zwischen dem
Substrat und der Halbleiterschicht ausgebildete Puf-
ferschicht umfasst.

Organisches Leuchtdioden-Display nach einem der
vorstehenden Anspriiche, wobei der elektrostati-
sche Entladungskreis ferner einen leitenden Kontakt
zum elektrischen Verbinden der Source-/Drain-
Elektrode und der Halbleiterschicht umfasst.

Verfahren zur Herstellung eines organischen
Leuchtdioden-Displays, wobei das Verfahren um-
fasst:

Bestimmen eines Pixelbereichs und eines
Nicht-Pixelbereichs auf einem Substrat (110);
Ausbilden einer Halbleiterschicht (120b) jeweils
auf dem Pixelbereich und dem Nicht-Pixelbe-
reich;

Ausbilden von Source- und Drainbereichen in
der Halbleiterschicht;

Ausbilden einer Gate-Isolierschicht (120c) auf
jeder der Halbleiterschichten des Pixelbereichs
und des Nicht-Pixelbereichs;

Ausbilden einer Gate-Elektrode (120d) aufjeder
der Gate-Isolierschichten des Pixelbereichs und
des Nicht-Pixelbereichs;

Ausbilden einer jede der Gate-Elektroden des
Pixelbereichs und des Nicht-Pixelbereichs be-
deckenden zwischengelagerten dielektrischen
Schicht (120e); und

Ausbilden einer Source-/Drain-Elektrode (120f)
auf jeder derzwischengelagerten dielektrischen
Schichten des Pixelbereichs und des Nicht-Pi-
xelbereichs,

wobei mindestens ein Dinnschichttransistor in
dem Pixelbereich ausgebildet ist und

ein elektrostatischer Entladungskreis in dem
Nicht-Pixelbereich ausgebildet ist, wobei die
Source-/Drain-Elektrode derart einstiickig aus-
gebildet ist, dass der Sourcebereich und der
Drainbereich unmittelbar miteinander verbun-
den sind, so dass statische Elektrizitat tiber ei-
nen ersten Pfad zwischen der Source-/Drain-
Elektrode und der Gate-Elektrode oder Uber ei-
nen zweiten Pfad zwischen der Source-/Drain-
Elektrode und der Halbleiterschicht oder iber
einen dritten Pfad zwisehen der Gate-Elektrode
und der Halbleiterschicht entladbar ist;
Ausbilden einer Schutzschicht (120g) nach dem
Schritt des Ausbildens der Source-/Drain-Elek-
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trode;

Ausbilden einer Elektrodenschicht (120i) nach
dem Schritt des Ausbildens der Schutzschicht;
und

Ausbilden eines leitenden Kontaktlochs zum
Verbinden der Elektrodenschicht mit der Sour-
ce-/Drain-Elektrode (ber das leitende Kontakt-
loch (v1).

Verfahren zur Herstellung eines organischen
Leuchtdioden-Displays nach Anspruch 9, wobei der
elektrostatische Entladungskreis und der Dinn-
schichttransistor mit denselben Schichten ausgebil-
det werden.

Verfahren zur Herstellung eines organischen
Leuchtdioden-Displays nach einem der Anspriiche
9 oder 10, wobei im Schritt des Ausbildens der Sour-
ce-/Drain-Elektrode des Nicht-Pixelbereichs die
Source-/Drain-Elektrode von der Gate-Elektrode
des Nicht-Pixelbereichs um ca. 1um bis ca. 10pm
entlang der horizontalen Richtung beabstandet aus-
gebildet wird.

Verfahren zur Herstellung eines organischen
Leuchtdioden-Displays nach einem der Anspriiche
9 bis 11, wobei das Verfahren ferner die Schritte um-
fasst:

Ausbilden eines Treibers, von dem ein Ausgang
mit einem Pixel des Pixelbereichs verbundeniist;
und

Ausbilden einer Kontaktflacheneinheit, die mit
einem Eingang des Treibers verbunden ist und
zum elektrischen Verbinden des Treibers mit ei-
nem externen Modul ausgefiihrt ist.

Verfahren zur Herstellung eines organischen
Leuchtdioden-Displays nach Anspruch 12, wobei
der elektrostatische Entladungskreis entlang eines
Randbereichs des Substrats ausgebildet wird, mit
Ausnahme eines Bereichs, wo die Kontaktflachen-
einheit ausgebildet wird.

Verfahren zur Herstellung eines organischen
Leuchtdioden-Displays nach Anspruch 13, wobei
der elekirostatische Entladungskreis gleichzeitig
oder unabhéangig entlang des Randbereichs des
Substrats ausgebildet wird.

Verfahren zur Herstellung eines organischen
Leuchtdioden-Displays nach einem der Anspriiche
12 bis 14, wobei das Verfahren ferner einen Schritt
des Ausbildens eines Erdungskontakts an der Kon-
taktflacheneinheit sowie einen Schritt des Verbin-
dens der Gate-Elektrode mit dem Erdungskontakt
umfasst.
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Verfahren zur Herstellung eines organischen
Leuchtdioden-Displays nach einem der Anspriiche
9 bis 15, wobei das Verfahren ferner einen Schritt
des Ausbildens einer Pufferschicht zwischen dem
Substrat und der Halbleiterschicht umfasst.

Verfahren zur Herstellung eines organischen
Leuchtdioden-Displays nach einem der Anspriiche
9 bis 16, wobei das Verfahren ferner einen Schritt
des Ausbildens eines leitenden Kontakts zum elek-
trischen Verbinden der Source-/Drain-Elektrode und
der Halbleiterschicht umfasst.

Revendications

1.

2,

Afficheur a diodes électroluminescentes organi-
ques, comprenant :

un substrat (110) incluant une région de pixels
et une région sans pixels ; et

un circuit de décharge électrostatique formé
dans la région sans pixels du substrat, le circuit
de décharge électrostatique comprenant :

une couche semi-conductrice (120b) for-
mée sur le substrat ;

des régions de source et de drain formées
dans la couche semi-conductrice

une couche (120c) d’isolation de grille for-
mée sur la couche semi-conductrice ;

une électrode (120d) de grille formée sur la
couche d’isolation de grille ;

une couche diélectrique intercouche (120e)
formée sur I'électrode de grille ; et

une électrode (120f) de source/drain for-
mée sur la couche diélectrique intercouche,
dans lequel I'électrode de source/drain est
formée d’un seul tenant de sorte que la ré-
gion de source et la région de drain sont
raccordées directement 'une a l'autre, de
sorte que de I'électricité statique peut étre
déchargée via un premier chemin entre
I'électrode de source/drain et I'électrode de
grille, ou via un deuxieme chemin entre
I'électrode de source/drain et la couche
semi-conductrice, ou via un troisiéme che-
min entre I'électrode de grille et la couche
semi-conductrice ;

une couche (120g) de protection sur I'élec-
trode de source/drain ; et

une couche (120i) d’électrode formée surla
couche de protection et raccordée a I'élec-
trode de source/drain par un trou traversant
conducteur (v1).

Afficheur a diodes électroluminescentes organiques
selon la revendication 1, dans lequel I'électrode de
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source/drain est espacée de I'électrode de grille
d’environ 1 pm a environ 10 um dans la direction
horizontale.

Afficheur a diodes électroluminescentes organiques
selon l'une des revendications 1 ou 2, dans lequel
la région sans pixels comprend en outre :

un circuit d’attaque ayant une sortie connectée
a un pixel de la région de pixels et une entrée
connectée a une unité de plages de connexion
constituée pour raccorder électriquement le cir-
cuit d’attaque a un module externe.

Afficheur a diodes électroluminescentes organiques
selon la revendication 3, dans lequel le circuit de
décharge électrostatique est formé le long d’'une ré-
gion de bord du substrat excepté en ce qui concerne
la région ou est formée l'unité de plages de con-
nexion.

Afficheur a diodes électroluminescentes organiques
selon la revendication 4, dans lequel le circuit de
décharge électrostatique est formé le long de la ré-
gion de bord du substrat.

Afficheur a diodes électroluminescentes organiques
selon I'une des revendications 3 a 5, dans lequel
I’électrode de grille est raccordée a une plage de
connexion de masse formée sur I'unité de plages de
connexion.

Afficheur a diodes électroluminescentes organiques
selon 'une quelconque des revendications précé-
dentes, dans lequel le circuit de décharge électros-
tatique comprend en outre une couche tampon for-
mée entre le substrat et la couche semi-conductrice.

Afficheur a diodes électroluminescentes organiques
selon 'une quelconque des revendications précé-
dentes, dans lequel le circuit de décharge électros-
tatique comprend en outre un contact conducteur
destiné a raccorder électriquement I'électrode de
source/drain et la couche semi-conductrice.

Procédé de fabrication d’un afficheur a électrolumi-
nescence organique, le procédé comprenant :

la détermination d’une région de pixels et une
région sans pixels sur un substrat (110) ;

la formation d’'une couche semi-conductrice
(120b) sur chacune de la région de pixels et de
la région sans pixels ;

la formation de régions de source et de drain
dans la couche semi-conductrice ;

la formation d’'une couche (120c) d’isolation de
grille sur chacune des couches semi-conductri-
ces de la région de pixels et de la région sans
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pixels ;

la formation d’'une électrode (120d) de grille sur
chacune des couches d'isolation de grille de la
région de pixels et de la région sans pixels ;

la formation d’une couche diélectrique intercou-
che (120e) couvrant chacune des électrodes de
grille de la région de pixels et de la région sans
pixels ; et

la formation d’une électrode (120f) de source/
drain sur chacune des couches diélectriques in-
tercouches de la région de pixels et de la région
sans pixels,

dans lequel au moins un transistor a couches
minces est formé dans la région de pixels, et un
circuit de décharge électrostatique est formé
dans la région sans pixels, dans lequel I'électro-
de de source/drain est formée d’'un seul tenant
de sorte que la région de source et la région de
drain sont raccordées directement l'une a
l'autre, de sorte que de I'électricité statique peut
étre déchargée via un premier chemin entre
I'électrode de source/drain et I'électrode de
grille, ou via un deuxieme chemin entre I'élec-
trode de source/drain etla couche semi-conduc-
trice, ou via un troisieme chemin entre I'électro-
de de grille et la couche semi-conductrice ;

la formation d’'une couche (120g) de protection
aprés I'étape de formation de I'électrode de
source/drain ;

la formation d’'une couche (120i) d’électrode
aprés I'étape de formation de la couche de
protection ; et

la formation d’un trou traversant conducteur rac-
cordant la couche d’électrode a I'électrode de
source/drain a travers le trou traversant conduc-
teur (v1).

Procédé de fabrication d’un afficheur a diodes élec-
troluminescentes organiques selon la revendication
9, dans lequel le circuit de décharge électrostatique
et le transistor a couches minces sont formés avec
les mémes couches.

Procédé de fabrication d’un afficheur a diodes élec-
troluminescentes organiques selon l'une des reven-
dications 9 ou 10, dans lequel, a I'étape de formation
de I'électrode de source/drain de la région sans
pixels, I'électrode de source/drain est formée espa-
cée de I'électrode de grille de la région sans pixels
d’environ 1 wm a environ 10 um suivant la direction
horizontale.

Procédé de fabrication d’un afficheur a diodes élec-
troluminescentes organiques selon l'une des reven-
dications 9 a 11, le procédé comprenant en outre les
étapes :

de formation d'un circuit d’attaque ayant une
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sortie connectée a un pixel de la région de
pixels ; et

deformation d’une unité de plages de connexion
connectée a une entrée du circuit d’attaque
constituée pour raccorder électriquement le cir-
cuit d’attaque a un module externe.

Procédé de fabrication d’un afficheur a diodes élec-
troluminescentes organiques selon la revendication
12, dans lequel le circuit de décharge électrostatique
est formé le long d’'une région de bord du substrat
excepté en ce qui concerne la région ou est formée
I'unité de plages de connexion.

Procédé de fabrication d’un afficheur a diodes élec-
troluminescentes organiques selon la revendication
13, dans lequel le circuit de décharge électrostatique
est formé simultanément ou indépendamment le
long de la région de bord du substrat.

Procédé de fabrication d’un afficheur a diodes élec-
troluminescentes organiques selon I'une des reven-
dications 12 a 14, le procédé comprenant en outre
une étape de formation d’une plage de connexion
de masse sur l'unité de plages de connexion et une
étape de raccordement de I'électrode de grille a la
plage de connexion de masse.

Procédé de fabrication d’un afficheur a diodes élec-
troluminescentes organiques selon I'une des reven-
dications 9 a 15, le procédé comprenant en outre
une étape de formation d’'une couche tampon entre
le substrat et la couche semi-conductrice.

Procédé de fabrication d’un afficheur a diodes élec-
troluminescentes organiques selon I'une des reven-
dications 9 a 16, le procédé comprenant en outre
une étape de formation d’'un contact conducteur des-
tiné a raccorder électriquement I'électrode de sour-
ce/drain et la couche semi-conductrice.
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