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ORGANIC LIGHT EMITTING DISPLAY DEVICE
AND METHOD OF FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2004-0105909, filed
Dec. 14, 2004, the entire content of which is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a method of fab-
ricating an organic light emitting diode (OLED) display, and
more particularly, to a method of fabricating an OLED that
has an enhanced aperture ratio by forming a first electrode
to make it overlap with a scan line, a common power supply
line Vdd and/or a data line Vdata and etching a pixel
defining layer (PDL) by backside exposure.

[0004] 2. Description of the Related Art

[0005] An OLED display is a flat panel display that is a
self-emissive display, and has a wide viewing angle, a fast
response speed, a thin thickness, a low fabrication cost, a
high contrast ratio, and similar characteristics. In an OLED,
holes and electrons are recombined in an emission layer to
generate excitons so that light is emitted by energy generated
from the excitons that are transitioned from an excited state
to a ground state.

[0006] In general, OLED displays are classified into a
passive matrix type and an active matrix type according to
the manner of driving NxM pixels arranged in a matrix
form. Passive matrix OLED displays have anode electrodes
and a cathode electrodes perpendicular to each other and
select a line to be driven, whereas the active matrix OLED
displays allow a voltage to be maintained through the
capacitance of a capacitor by connecting a thin film tran-
sistor and the capacitor to each pixel electrode in each pixel
of a display region.

[0007] Each unit pixel basically has a switching transistor,
a driving transistor, a capacitor, and an electroluminescent
(EL) element in the active matrix OLED display. A common
power supply voltage Vdd is supplied to the driving tran-
sistor and the capacitor from the power supply line. and the
power supply line acts to control a current flowing toward
the EL element through the driving transistor.

[0008] FIG. 1 is a plan view of a conventional active
matrix OLED 140.

[0009] Referring to FIG. 1, the active matrix OLED 140
includes a scan line 10 for outputting a selection signal, and
a data line 20 for outputting a data signal. In addition, it
includes a common power supply line 30 arranged on the
right and left sides of a pixel region to supply a power supply
voltage, a switching transistor 40, a driving transistor 50, a
capacitor 60, and an EL element (120). The driving transis-
tor 50 includes a semiconductor layer 70, a gate electrode
80, and source and drain electrodes 90a and 905, and contact
holes 85 for connecting the source and drain electrodes 90a
and 905 to the semiconductor layer 70, a via hole 95 for
connecting one of the source and drain electrodes 90a and
904 to a first electrode 100, and a pixel defining layer 110 are

1. Field of the Invention

Jun. 15, 2006

disposed on the semiconductor layer 70. The pixel defining
layer 110 defines an organic layer 120 and a pixel region and
is formed on the entire surface of the substrate except a
region where the organic layer 120 including at least an
organic emission layer is formed.

[0010] Inaddition, a region where the organic layer 120 is
formed on a portion of the first electrode 100 exposed by
etching becomes an opening portion e, and in this case, an
aperture ratio is defined as d1xd2.

[0011] The opening portion e of the conventional OLED
has a first dimension dl1 which is 41 pm and a second
dimension d2 which is 134 pm, so that the aperture ratio
becomes 5,494 um? which is equal to 41 pmx134 pm.

[0012] Dead space d3 cannot be used as the opening
portion on the pixel region, and is present on each of the
right, left, and lower sides and has a width of 3 pm.
Accordingly, dead space, which cannot be used as part of the
opening portion, with a size of at least 9 um is present in the
unit pixel of the OLED.

[0013] FIG. 2 is a cross-sectional view taken along a line
A-A' of FIG. 1 in the conventional active matrix OLED.

[0014] Referring to FIG. 2, the conventional active matrix
OLED includes a substrate 62 having an opening region a,
a transistor region b, and a metal line region c, and a buffer
layer 66 is formed on the entire surface of the substrate 62.
A semiconductor layer 70 including source and drain regions
70a and 70¢ and a channel region 7056 is patterned on a
predetermined region of the buffer layer 66 in the transistor
region b. A gate insulating layer 67 is then formed on the
entire surface of the semiconductor layer 70.

[0015] Subsequently, a gate electrode 80 corresponding to
the channel region 705 of the semiconductor layer 70 is
formed on the gate insulating layer 67 of the transistor
region b. An interlayer-insulating layer 83 is formed on the
entire surface of the gate electrode 80. The source and drain
regions 70a and 70c of the semiconductor layer 70 are then
connected to source and drain electrodes 90a and 904 via a
contact hole 85 formed within the interlayer-insulating layer
83 of the transistor region b. Accordingly, a thin film
transistor comprising the semiconductor layer 70, the gate
electrode 80, and the source and drain electrodes 90a and
905 1s formed. In this case, a data line 20 and a common
power supply line 30 formed of the same material as the
source and drain electrodes 90a and 906 are also formed on
the interlayer-insulating layer 83 of the metal line region ¢
at the time of forming the source and drain electrodes 90a
and 905 of the transistor region b.

[0016] Subsequently, a passivation layer 91 is formed on
the source and drain electrodes 90a and 9054, the data line 20,
and the common power supply line 30. A via hole 95
exposing one of the source and drain electrodes 90a and 905
is formed on the passivation layer 91 of the transistor region
b, and a first electrode 100 which is in contact with one of
the source and drain electrodes 90a and 905 via the via hole
95 and extends onto the passivation layer 91 of the opening
region a is formed. In this case, source and drain electrode
materials forming the data line 20 and the common power
supply line 30 do not overlap the first electrode 100.

[0017] Subsequently, a pixel defining layer (PDL) 110
having the opening portion ¢ is formed on the first electrode
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100 of the opening region a and the passivation layer 91 of
the transistor region b and the metal line region ¢. Referring
back to FIG. 1, the pixel defining layer 110 defines a pixel
region and is formed on the entire surface of the substrate
except the region where the organic layer 120 is formed.

[0018] Subsequently, an organic layer 120 including at
least an organic emission layer is formed on the first
electrode 100 exposed within the opening portion e, and a
second electrode (not shown) is formed on the entire surface
of the substrate including the organic layer 120.

[0019] However, the opening portion e for exposing the
first electrode is formed by wet-etching the pixel defining
layer which causes a limitation on opening an area on the
first electrode due to isotropic etching, so that a dead space
occurs on the pixel region, which in turn causes the opening
to be narrow such that the aperture ratio decreases.

SUMMARY OF THE INVENTION

[0020] The embodiments of the present invention, there-
fore, provide a method of fabricating an organic light
emitting diode (OLED) display and OLED with an enhanced
aperture ratio by forming a first electrode to make it overlap
at least one among a scan line, a common power supply line
and a data line and etching a pixel defining layer (PDL) by
backside exposure.

[0021] Inanexemplary embodiment of the present inven-
tion, a method of fabricating an OLED and OLED display
includes: providing a substrate; forming a thin film transistor
including a semiconductor layer, a gate electrode, a source
electrode and a drain electrode on a transistor region of a
substrate; forming a scan line when forming the gate elec-
trode on a metal line region of the substrate; forming a
common power supply line and a data line when forming the
source electrode and drain electrode; forming a passivation
layer over an entire surface of the substrate including the
thin film transistor; forming a first electrode to overlap at
least one among the scan line, the common power supply
line and/or the data line; forming a pixel defining layer on at
least the first electrode, creating an opening portion in the
pixel defining layer using a backside exposure technique to
expose a portion of a surface of the first electrode; forming
an organic layer including at least an organic emission layer
on the exposed portion of the surface of the first electrode,
and forming a second electrode on the organic layer.

[0022] In another exemplary embodiment of the present
invention, an OLED and OLED display includes: a sub-
strate, a thin film transistor formed on a transistor region of
the substrate, the thin film transistor including a semicon-
ductor layer, a gate electrode, a source electrode and a drain
electrode; a scan line formed on the same layer when the
gate electrode is formed in a metal line region of the
substrate; a common power supply line and a data line
formed on the same layer as the source electrode and drain
electrode are formed; a first electrode overlapping the scan
line, the common power supply line, and/or the data line; a
pixel defining layer defining an opening portion, the pixel
defining layer formed on the first electrode, the opening
portion exposing a potion of a surface of the first electrode,
the opening portion formed using a backside exposure; an
organic layer formed on the exposed portion of first elec-
trode and including at least an organic emission layer; and
a second electrode formed on the organic layer.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other features of the present inven-
tion will be described in reference to certain exemplary
embodiments thereof with reference to the attached draw-
ings in which:

[0024] FIG. 1 is a plan view of a conventional active
matrix OLED;
[0025] FIG. 2 is a cross-sectional view taken along a line

A-A' of FIG. 1 in the conventional active matrix OLED;

[0026] FIG. 3 is a plan view of an active matrix OLED in
accordance with an exemplary embodiment of the present
invention;

[0027] FIG. 4 is a cross-sectional view taken along a line
B-B' of FIG. 3 in the active matrix OLED of the present
invention; and

[0028] FIG. 5 is a cross-sectional view taken along a line
C-C' of FIG. 3 in the active matrix OLED of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0029] The present invention will now be described more
fully hereinafter with reference to exemplary embodiments
and the accompanying drawings.

[0030] FIG. 3 is a plan view of an active matrix OLED in
accordance with an exemplary embodiment of the present
invention.

[0031] Referring to FIG. 3, an OLED display 341 includes
a scan line 310 formed in a first direction and outputting a
selection signal, and a data line 320 formed in a second
direction perpendicular to the first direction and outputting
a data signal. An active matrix OLED display includes a
pixel region having a plurality of pixels, each pixel region
being defined by the scan line 310 and the data line 320, and
metal line regions (not shown) arranged above the pixel
region and at outer portions of the right and left sides of the
pixel region. In addition, an OLED display includes a
common power supply line 330, a switching transistor 340,
a driving transistor 350, a capacitor 360, and an electrolu-
minescent (EL) element. The driving transistor 350 includes
a semiconductor layer 370, a gate electrode 380, and source
and drain electrodes 390a and 3905. A contact hole 385 for
connecting the source and drain electrodes 390a and 3905 to
the semiconductor layer 370, a via hole 395 for connecting
one of the source and drain electrodes 390a and 3905 to a
first electrode 300, an organic layer 321 including at least an
organic emission layer, and a pixel defining layer 311 are
disposed on the first electrode 300. The pixel defining layer
311 is formed above regions where the transistors 340 and
350, the capacitor 360, the scan line 310, the data line 320
and the common power supply line 330 are formed.

[0032] A region where the organic layer 321 is formed
above a portion of the first electrode 300 exposed by the
pixel defining layer 311 becomes an opening portion ¢', and
in this case, an aperture ratio is defined as d1'xd2'.

[0033] When seen in a plan view of the OLED, d1' is 47
um and d2' is 137 pm, so that the aperture ratio of the OLED
becomes 6,439 um?> which is equal to 47 ymx137 pm. In
more detail, d2' can be increase to greater than 137 pum by
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making the scan line 310 overlap the first electrode 300 and
carrying out backside exposure on the pixel defining layer
311. In addition, by making the first electrode 300 overlap
the scan line 310, the data line Vdata 320, and the common
power supply line Vdd 330 and carrying out backside
exposure on the pixel defining layer 311, the pixel defining
layer 311 is etched except the regions where the transistors
340 and 350, the capacitor 360, the scan line 310, the data
line 320, and the common power supply line 330 are formed,
so that an emission region may extend to have an aperture
ratio greater than 6,439 um?.

[0034] FIG. 4 is a cross-sectional view taken along a line
B-B' of FIG. 3 in the active matrix OLED of the present
invention.

[0035] Referring to FIG. 4, the active matrix OLED
according to the present invention includes a substrate 462
having an opening region a, a transistor region b, and a metal
line region c. A buffer layer 466 may be further formed on
the substrate 462. The buffer layer 466 acts to protect a thin
film transistor to be formed in a subsequent process from
impurities flowing out of the substrate. The buffer layer 466
is not necessarily formed, but may be formed of a silicon
oxide layer, a silicon nitride layer, or a stacked layer thereof.
The buffer layer 466 is stacked by a method such as a plasma
enhanced chemical vapor deposition (PECVD) method and
a low pressure CVD (LPCVD) method.

[0036] Subsequently, a semiconductor layer 370 including
source and drain regions 370a and 370c¢ and a channel region
3705 is formed on the buffer layer 466. The semiconductor
layer 370 may be formed of amorphous silicon or polycrys-
talline silicon, and is formed of polycrystalline silicon in the
described embodiment. The semiconductor layer 370 is
formed by a PECVD or LPCVD method.

[0037] The semiconductor layer 370 is formed by depos-
iting amorphous silicon using a CVD method such as
PECVD and LPCVD, crystallizing the amorphous silicon
into a polycrystalline layer using a crystallization method,
and patterning using a mask. In this case, when the PECVD
method is employed for the amorphous silicon, processes of
depositing and dehydrating a silicon layer to decrease a
concentration of hydrogen are carried out. In addition, the
method of crystallizing the amorphous silicon layer may
employ a rapid thermal annealing (RTA) method, a solid
phase crystallization (SPC) method, an excimer laser crys-
tallization (ELA) method, a metal induced crystallization
(MIC) method, a metal induced lateral crystallization
(MILC) method, and/or a sequential lateral solidification
(SLS) method.

[0038] Subsequently, a gate insulating layer 467 is formed
on the entire surface of the substrate including the semicon-
ductor layer 370. The gate insulating layer 467 may be
formed of a silicon oxide layer, a silicon nitride layer, or a
stacked layer thereof, and is deposited by a PECVD or
LPCVD method.

[0039] A gate electrode 380 corresponding to a predeter-
mined region of the semiconductor layer 370 is formed on
the gate insulating layer 467. The gate electrode 380 may be
formed of a polysilicon layer made of amorphous silicon or
polycrystalline silicon, or formed of molybdenum (Mo),
tungsten (W), tungsten molybdenum (MoW), tungsten sili-
cide (WSi,), molybdenum silicide (MoSi,), and/or alumi-
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num (Al). In one embodiment, the gate electrode 380 is
formed of Mo, W, MoW, WSi,, MoSi,, and/or Al, and
formed by a sputtering method.

[0040] In this case, a scan line (not shown) is simulta-
neously formed of the same material as the gate electrode on
the same layer as the gate electrode 380 when the gate
electrode 380 is formed in the metal line region c.

[0041] Subsequently, impurities are injected into the semi-
conductor layer 370 using a mask to form source and drain
regions 370a and 370¢ in the semiconductor layer 370 while
a channel region 3705 interposed between the source and
drain regions 370a and 370c is defined. The impurities may
be N types or P types, and the N type impurities may be
phophor (P), arsenic (As), antimony (Sb), and/or bismuth
(Bi), and the P type impurities may be boron (B), aluminum
(Al), gallium (Ga), and/or indium (In).

[0042] Subsequently, an interlayer-insulating layer 483 is
formed on the entire surface of the substrate including the
gate electrode 380. The interlayer-insulating layer 483 may
be formed of a silicon oxide layer, a silicon nitride layer, or
a stacked layer thereof, and is deposited by a method such
as PECVD and LPCVD.

[0043] Contact holes 385 are formed within the interlayer-
insulating layer 483 to expose the source and drain regions
370a and 370c, respectively. A metal layer is deposited on
the source and drain regions 370a and 370c exposed within
the contact holes 385 and the interlayer-insulating layer 483,
which is patterned to form source and drain electrodes 3904
and 3905.

[0044] When the source and drain electrodes 390a and
3904 are formed, source and drain electrode materials are
deposited on the metal line region ¢ and patterned to form
the data line 320 and the common power supply line 330 at
the same time.

[0045] Accordingly, the semiconductor layer 370, the gate
electrode 380, and the source and drain electrodes 390a and
3904 constitute a thin film transistor.

[0046] A passivation layer 491 is formed on the source and
drain electrodes 390a and 3905 of the transistor region b and
on the entire surface of the substrate so that the thin film
transistor is protected from contaminants during subsequent
processes. The passivation layer 491 may be formed of a
silicon oxide layer, a silicon nitride layer, or a stacked layer
thereof. In one embodiment, it is deposited by a method such
as PECVD or LPCVD.

[0047] A first electrode 300 is formed on the passivation
layer 491 including a via hole 395 formed by etching so that
the first electrode 300 is in contact with one electrode of the
source and drain electrodes 390a and 3905. The first elec-
trode 300 may be formed of an Indium Tin Oxide (ITO) or
an Indium Zinc Oxide (IZ0), and is formed of ITO in the
described embodiment.

[0048] In this case, the portion of the first electrode 300
formed on the opening region a overlaps at least one of the
data line 320 and the common power supply line 330 of the
metal line region ¢ so that a dead space d3' is reduced and
a wide opening e is formed in a subsequent process.

[0049] A region d4 where the first electrode 300 overlaps
the data line 320 or the common power supply line 330 is in
a range of 3 pm to 10 um.
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[0050] When the overlapping region is not more than 3
um, the dead space cannot be reduced, and when the
overlapping region is not less than 10 pm, the first electrode
300 may extend past the data line 320 or the common power
supply line 330 so that it may be out of the unit pixel region
to make a bridge with adjacent pixels.

[0051] Typically, the first electrode 300 is formed and
patterned by a sputtering method.

[0052] Subsequently, a pixel defining layer (PDL) 311 is
formed of a photosensitive organic insulating material on the
entire surface of the substrate to define the opening portion
e and to insulate between the organic emission layers. The
photosensitive organic insulating layer is a positive type so
that it is dissolved in a development solution when exposed
to light. In addition, the photosensitive organic insulating
layer has good planarization characteristics so that it can
relieve the topology of the passivation insulating layer 491
to have a planarized surface. The pixel defining layer 311
composed of the photosensitive organic insulating layer may
be formed of acrylic resin or polyimide (PI). In addition, the
pixel defining layer 311 may be formed on the substrate by
a spin coating technique.

[0053] Subsequently, backside exposure is carried out to
etch the pixel defining layer 311 so that the opening portion
e exposing the first electrode 300 of the opening region a is
formed.

[0054] The backside exposure irradiates light toward a
bottom surface of the substrate 462 where the pixel defining
layer 311 is to define an opening portion e exposing the first
electrode 300 in the opening region a. The first electrode 300
transmits light incident upon the bottom surface of the
substrate 462. Accordingly, the pixel defining layer 311
formed on the first electrode 300 is exposed to light. The
region where the pixel defining layer 311 including the
photosensitive organic insulating layer is exposed to light,
i.e., the opening portion e, is transformed to a material
soluble in a development solution so that it is etched.

[0055] The semiconductor layer 370, the gate electrode
380, a scan line, the source and drain electrodes 390q and
3904, the data line 320, and the common power supply line
330 are arranged on the transistor region b and the metal line
region ¢ of the substrate, and the semiconductor layer 370 is
formed of silicon whereas the gate electrode 380, the scan
line (not shown), the source and drain electrodes 390a and
3904, and the data lines and the common power supply lines
320 and 330 are formed of metal so that light cannot be
transmitted. Accordingly, the pixel defining layer 311
formed on the passivation layer 491 of the transistor region
b and the metal line region ¢ is not exposed to light incident
upon the bottom surface of the substrate 462.

[0056] Consequently, the region where the pixel defining
layer 311 is exposed to light, i.e., the region on the first
electrode 300, is transformed to a material soluble in a
development solution, whereas the pixel defining layer 311
on the transistor region b and the metal line region ¢ is not
transformed.

[0057] By making the first electrode 300 overlap the data
line 320 or the common power supply line 330 by a span d4
and etching the pixel defining layer 311 using a backside
exposure, the reduced dead space d3' can be secured. In
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addition, the reduced number of process masks allows a
process tact time to be reduced, so that the fabrication cost
can be saved.

[0058] In the OLED according to the embodiment of the
present invention, referring to FIG. 3, when the pixel
defining layer 311 is etched by the backside exposure, d1'
increases by 3 um in each of right and left directions and d2'
increases by 3 um downward so that d1' and d2' of the OLED
become 47 um and 137 pm, respectively, and the aperture
ratio defined by d'xd2' becomes 6,439 um? which is equal to
47 umx 137 pm. d2' can increase to greater than 137 pm by
making the scan line 310 overlap the first electrode 300 and
carrying out the backside exposure on the pixel defining
layer 310.

[0059] 1In accordance with one embodiment of the present
invention, the first electrode 100 overlaps the scan line 310,
the data line 320, and the common power supply line 330
and the backside exposure is carried out on the pixel defining
layer 311, so that the pixel defining layer 311 is etched
except the regions where the transistors 340 and 350, the
capacitor 360, the scan line 310, the data line 320, and the
common power supply line 330 are formed, which thus
allows an emission region to increase to have an aperture
ratio greater than 6,439 pm>.

[0060] As such, the aperture ratio according to the present
invention increases compared to conventional 5,494 pm?,
such that the aperture ratio increases by 17% or more
compared to the conventional aperture ratio.

[0061] However, the present invention is not limited to
making the first electrode 300 overlap the scan line 310, the
data line 320 and the common power supply line 330, but
may be applied to make the first electrode 300 overlap the
scan line 310, the data line 320 and/or the common power
supply line 330 such that the opening may be enlarged.

[0062] FIG. 5 is a cross-sectional view taken along a line
C-C' of FIG. 3 in the active matrix OLED display of the
present invention. It can be seen from the cross-sectional
view that the first electrode 300 overlaps each of the data
line 320 and the common power supply line 330 of the metal
line regions ¢ on both sides of the opening region a by a span
d4 so that dead space is removed and the opening region is
enlarged. In this case, the pixel defining layer 311 is etched
by backside exposure to enlarge the opening portion e. In
this case, the opening portion e is enlarged by making the
first electrode 300 overlap the data line 320 or the common
power supply line 330 and carrying out the backside expo-
sure on the pixel defining layer 311 over the region d3',
which adds 3 um to the opening portion e toward the data
line 320 and the common power supply line 330, so that the
total enlargement of the opening portion e becomes 6 pm.

[0063] Subsequently, an organic layer 321 including at
least an organic emission layer (EML) is formed on the first
electrode 100 exposed within the opening e. The organic
layer 120 may further include at least one layer among an
electron injecting layer (EIL), an electron transporting layer
(ETL), a hole transporting layer (HTL), and a hole injecting
layer (HIL) in addition to the organic emission layer EML.
One of a small molecular material and a polymer material
may be used to form the organic emission layer, and the
small molecular material is formed of an aluminum quino-
line complex (Alq3), anthracene, cyclopentadiene, Almgq,
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ZnPBO, Balg, and/or DPVBi. The polymer material is
formed of polythiophene (PT), poly(p-phenylenevinylene)
(PPV), polyphenylene (PPV), and/or a derivative thereof.

[0064] The organic layer 321 is deposited by a vacuum
deposition method, a spin coating technique, an ink-jet
printing method, a laser induced thermal imaging (LITI)
method, or so forth. In one embodiment, it is deposited by
the spin coating technique. In addition, the organic layer
may be patterned by a vacuum deposition method using a
shadow mask, an LITI method, or similar method.

[0065] Subsequently, a second electrode (not shown) is
formed on the organic layer 321 over the surface of the
substrate. The second electrode (not shown) is formed of one
selected from a group consisting of Mg, CA, Al, Ag, and/or
an alloy thereof using a vacuum deposition method.

[0066] The substrate including the second electrode is
encapsulated with an upper substrate by a typical method to
complete the fabrication of the OLED.

[0067] Inthe presented embodiments of the present inven-
tion, the OLED has been described for sake of simplicity as
having a first electrode that overlaps the data line formed of
the same materials as the source and drain and the common
power supply line, and then overlaps the scan line formed of
the same material as the gate electrode, and the use of a
backside exposure on the pixel defining layer to increase the
aperture ratio, however, the present invention is not limited
thereto.

[0068] According to the present invention as described
above, the first electrode can be formed to overlap the scan
line, the common power supply line and/or the data line in
the OLED, and the pixel defining layer can be etched by
backside exposure, so that the aperture ratio can be
enhanced.

[0069] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. A method of fabricating an organic light emitting diode
(OLED) display, the method comprising:

providing a substrate;

forming a thin film transistor including a semiconductor
layer, a gate electrode, a source electrode and a drain
electrode on a transistor region of the substrate;

forming a scan line when forming the gate electrode on a
metal line region of the substrate;

forming a common power supply line and a data line
when forming the source electrode and the drain elec-
trode;

forming a passivation layer over an entire surface of the
substrate including the thin film transistor;

forming a first electrode to overlap the scan line, the
common power supply line and/or the data line;
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forming a pixel defining layer on at least the first elec-
trode,

creating an opening portion in the pixel defining layer
using a backside exposure technique to expose a por-
tion of a surface of the first electrode;

forming an organic layer including at least an organic
emission layer on the portion of the surface of the first
electrode; and

forming a second electrode on the organic layer.

2. The method of claim 1, wherein the first electrode
overlaps by 3 pm to 10 um the scan line, the common power
supply line, and/or the data line.

3. The method of claim 2, wherein the scan line is formed
of molybdenum (Mo), tungsten (W), tungsten molybdenum
(MoW), tungsten silicide (WSi,), molybdenum silicide
(MoSi,), and/or aluminum (Al).

4. The method of claim 2, wherein the common power
supply line and the data line are formed of molybdenum
(Mo), tungsten (W), tungsten molybdenum (MoW), tung-
sten silicide (WSi,), molybdenum silicide (MoSi,), and/or
aluminum (Al).

5. The method of claim 2, wherein the first electrode is
formed of Indium Tin Oxide (ITO) and/or Indium Zinc
Oxide (1Z0).

6. The method of claim 1, wherein the pixel defining layer
is formed of a photosensitive insulating layer.

7. The method of claim 6, wherein the pixel defining layer
is formed of acrylic resin and/or polyimide.

8. The method of claim 6, wherein the pixel defining layer
is formed by a spin coating technique.

9. The method of claim 1, wherein the first electrode is an
anode or a cathode.

10. The method according to claim 1, wherein the pixel
defining layer is modified by the backside exposure.

11. An organic light emitting diode (OLED) display,
comprising:

a substrate;

a thin film transistor formed on a transistor region of the
substrate, the thin film transistor including a semicon-
ductor layer, a gate electrode, a source electrode and a
drain electrode;

a scan line formed in a same layer as the gate electrode,
when the gate electrode is formed in a metal line region
of the substrate;

a common power supply line and a data line formed in the
same layer as the source electrode and the drain elec-
trode, when the source electrode and drain electrode are
formed;

a first electrode overlapping the scan line, the common
power supply line, and/or the data line;

a pixel defining layer defining an opening portion, the
pixel defining layer formed on the first electrode, the
opening portion exposing a portion of a surface of the
first electrode;

an organic layer formed on an exposed portion of the first
electrode and including at least an organic emission
layer; and

a second electrode formed on the organic layer.
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12. The OLED of claim 11, wherein the first electrode
overlaps by 3 um to 10 um the scan line, the common power
supply line, and/or the data line.

13. The OLED of claim 11, wherein the scan line is
formed of molybdenum (Mo), tungsten (W), tungsten
molybdenum (MoW), tungsten silicide (WSi,), molybde-
num silicide (MoSi,), and/or aluminum (Al).

14. The OLED of claim 11, wherein the common power
supply line and the data line are formed of molybdenum
(Mo), tungsten (W), tungsten molybdenum (MoW), tung-
sten silicide (WSi,), molybdenum silicide (MoSi,), and/or
aluminum (Al).

15. The OLED of claim 11, wherein the first electrode is
formed of Indium Tin Oxide (ITO) and/or Indium Zinc
Oxide (1Z0).

16. The OLED of claim 11, wherein the pixel defining
layer is formed of a photosensitive insulating layer.

17. The OLED of claim 12, wherein the first electrode is
an anode or a cathode.

18. An organic light emitting diode comprising:

a substrate;

a thin film transistor formed on the substrate;
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a scan line formed on the substrate;
a common power supply line formed on the substrate;
a data line formed on the substrate;

a first electrode overlapping the scan line, the common
power supply line, and/or the data line;

a pixel defining layer defining an opening portion, the
opening portion formed using a backside exposure
technique;

an organic layer formed on an exposed portion of the first
electrode, the organic layer including at least an organic
emission layer; and

a second electrode formed on the organic layer.

19. The organic light emitting diode of claim 18, wherein
the opening portion is approximately 47 um by 137 um in
size.

20. The organic light emitting diode of claim 18, wherein
the aperture of the OLED is at least 6,439 um?.
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