a9y United States

US 20060202934A1

12y Patent Application Publication (o) Pub. No.: US 2006/0202934 A1

Shin et al.

43) Pub. Date: Sep. 14, 2006

(54) DISPLAY PANEL

(76) Inventors: Kyoung-Ju Shin, Gyeonggi-do (KR);
Beohm-Rock Choi, Seoul (KR);
Chong-Chul Chai, Seoul (KR);
Joon-Hoo Choi, Seoul (KR)

Correspondence Address:
MCGUIREWOODS, LLP
1750 TYSONS BLVD
SUITE 1800

MCLEAN, VA 22102 (US)

(21) Appl. No.:  10/552,261

(22) PCT Filed:  Apr. 6, 2004

Publication Classification

(51) Int. CL
G09G 3/36 (2006.01)

(52) US.CL .. eeevesessnnnins 345195

(57) ABSTRACT

In an OELD panel capable of decreasing a cross-talk and an
OELD apparatus having the OELD panel, a switching part
is formed in a unit pixel defined by a data line and a scan line
to control the output of a data signal in response to a scan
signal. A current supply line is disposed on at least two sides
of the unit pixel to transfer a current. The sides of the unit
pixel are disposed adjacent to one another. An organic
electro luminescent part generates a light in response to the

(86) PCT No.: PCT/KR04/00787 oSC ener !
current. A driving part is disposed between the organic
(30) Foreign Application Priority Data electro luminescent part and the current supply line to
control the current in response to the data signal outputted
Apr. 7,2003  (KR) coovvvveveererrrrrrennnnes 10-2003-0021640  from the switching part. Therefore, the current supply line
Apr. 1,2004  (KR) oo 10-2004-0022553 forms a net shape to decrease a cross-talk.
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DISPLAY PANEL
TECHNICAL FIELD

[0001] The present invention relates to a display panel, a
method of manufacturing the display panel and a display
apparatus having the display panel. More particularly, the
present invention relates to a display panel capable of
decreasing a cross-talk, a method of manufacturing the
display panel and a display apparatus having the display
panel.

BACKGROUND ART

[0002] A display apparatus may be classified into a cath-
ode ray tube (CRT), a liquid crystal display (LCD) appara-
tus, a plasma display panel (PDP), an organic electro lumi-
nescent display (OELD) apparatus, etc. A monitor for a
computer may include the LCD apparatus. The LCD appa-
ratus has low luminance, narrow viewing angle, etc. The
CRT has heavy weight, large volume, etc.

[0003] The OELD apparatus has various characteristics,
for example, such as low cost, high luminance, thin thick-
ness, light weight, etc.

[0004] The OELD apparatus generates a light using an
electro-luminescence of an organic material or polymers.
When an electric energy is applied to the organic material or
the polymers, the light is generated through the electro-
luminescence. Therefore, a backlight may be omitted so that
the OELD apparatus has thinner thickness and lower cost
than the LCD apparatus. In addition, the OELD apparatus
has wider viewing angle and higher luminance than the LCD
apparatus.

[0005] FIG. 1 is a circuit diagram showing a pixel of a
conventional organic electro luminescent panel.

[0006] Referring to FIG. 1, an organic electro luminescent
driving element of the conventional organic electro lumi-
nescent panel includes a switching transistor (QS), a storage
capacitor (Cst), a driving transistor (QD) and an organic
electro luminescent element. Current supply lines (VDD
lines) are formed with data lines in a direction that is
substantially in parallel with the data line. A pixel is elec-
trically connected to each of the current supply lines (VDD
lines). The number of the pixels is equal to that of scan lines.

[0007] The organic electro luminescent display (OELD)
apparatus has lower luminance than the cathode ray tube
(CRT). An organic electro luminescent display (OELD)
apparatus of a passive type has lower luminance than an
organic electro luminescent display (OELD) apparatus of an
active type. The organic electro luminescent display
(OELD) apparatus of a passive type generates the light when
a voltage is applied to one of the scan lines. An active layer
of a light emitting cell generates the light in proportion to an
amount of a current that is applied to the active layer.

[0008] A cross-talk may be formed in a direction that is
substantially in parallel with the current supply lines (VDD
lines) while the organic electro luminescent panel is oper-
ated.

[0009] FIG. 2 is a plan view showing a cross-talk of a
conventional organic electro luminescent panel.

[0010] Referring to FIG. 2, when a voltage drop of each
of the current supply lines (VDD lines) corresponding to a
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column A where a white block is not displayed is small and
a voltage drop of each of the current supply lines (VDD
lines) corresponding to a column B where the white is
displayed is large, pixels in the column B, which receive a
current from each of the current supply lines (VDD lines) of
the column B display a dark gray color.

[0011] Therefore, pixels disposed adjacent to an upper
portion of the white block and a lower portion of the white
block display the dark gray color that is darker than that of
pixels spaced apart from the white block, thereby forming
the cross-talk. In addition, the voltage drop of each of the
current supply lines (VDD lines) increases in proportion to
a size of the white block.

[0012] Furthermore, a luminance of the pixels disposed
adjacent to the upper and lower portions of the white block
decreases in proportion to the size of the white block,
therefore forming the cross-talk.

[0013] The luminance of the pixels decreases in inverse
proportion to a light emitting area, and a change of the
luminance in a longitudinal direction is greater than that in
the horizontal direction.

DISCLOSURE

TECHNICAL PROBLEM

[0014] The present invention provides a display panel
capable of decreasing a voltage drop and a cross-talk.

[0015] The present invention also provides a method of
manufacturing the display panel.

[0016] The present invention also provides a display appa-
ratus having the display panel.

TECHNICAL SOLUTION

[0017] The display panel according to an exemplary
embodiment of the present invention includes a data line, a
scan line, a switching part, a current supply line, an organic
electro luminescent part and a driving part. The data and
scan lines transfer a data signal and a scan signal, respec-
tively. The switching part is formed in a unit pixel defined
by the data and scan lines to control the output of the data
signal in response to the scan signal. The current supply line
is disposed on at least two sides of the unit pixel to transfer
a current. The sides of the unit pixel are disposed adjacent
to one another. The organic electro luminescent part gener-
ates a light in response to the current. The driving part is
disposed between the organic electro luminescent part and
the current supply line to control the current in response to
the data signal outputted from the switching part. The
current flows between the organic electro luminescent part
and the current supply line.

[0018] In the method of manufacturing the display panel
in accordance with an aspect of the present invention, a scan
line, a control electrode electrically connected to the scan
line, and a storage capacitor line spaced apart from the scan
line are formed. A data line, a first current supply line, a first
pattern defining a first electrode of a driving transistor, and
a second pattern defining a first electrode of a switching
transistor are formed. A pixel electrode and a second current
supply line spaced apart from the pixel electrode are formed.
The pixel electrode is formed in a region defined by the scan
and data lines.
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[0019] In the method of manufacturing the display panel
in accordance with another aspect of the present invention,
a scan line, a control electrode electrically connected to the
scan line, a first current supply line substantially in parallel
with the scan line, and a storage capacitor line extended in
a longitudinal direction are formed. A data line, a second
current supply line, a first pattern defining a first electrode of
a driving transistor, and a second pattern defining a first
electrode of a switching transistor are formed. A pixel
electrode and a third current supply line spaced apart from
the pixel electrode are formed. The pixel electrode is formed
in a region defined by the scan and data lines.

[0020] The display apparatus in accordance with an exem-
plary embodiment of the present invention includes a col-
umn driver, a low driver, a voltage supplier and a display
panel. The column driver receives an image signal and a first
timing signal to output a data signal. The low driver receives
a second timing signal to output a scan signal. The voltage
supplier receives a voltage control signal to output a first
voltage and a second voltage. The display panel controls an
amount of a current formed by the first and second voltages
in response to the first voltage, the second voltage, the scan
signal and the data signal to generate a light.

[0021] Therefore, the organic electro luminescent display
apparatus includes main current supply lines and auxiliary
current supply lines that form a net shape to uniformize a
voltage distribution, thereby decreasing a voltage drop and
a cross-talk.

DESCRIPTION OF DRAWINGS

[0022] The above and other advantages of the present
invention will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0023] FIG. 1 is a circuit diagram showing a pixel of a
conventional organic electro luminescent panel;

[0024] FIG. 2 is a plan view showing a cross-talk of a
conventional organic electro luminescent panel;

[0025] FIG. 3 is a plan view showing an organic electro
luminescent display apparatus in accordance with an exem-
plary embodiment of the present invention;

[0026] FIG. 4 is a plan view showing current supply lines
of an organic electro luminescent display apparatus shown
in FIG. 3;

[0027] FIG. 5 is a circuit diagram showing a resistance of
an organic electro luminescent panel in accordance with an
exemplary embodiment of the present invention;

[0028] FIG. 6 is a graph showing a relationship between
a voltage of an organic electro luminescent panel and the
number of pixels;

[0029] FIG. 7 is a circuit diagram showing a unit pixel of
an organic electro luminescent display apparatus in accor-
dance with an exemplary embodiment of the present inven-
tion;

[0030] FIG. 8 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with an exemplary embodiment of the present invention;
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[0031] FIG. 9 is a cross-sectional view taken along the
line A-A' of FIG. 8;

[0032] FIGS. 10 to 17 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with an exemplary embodiment of the
present invention;

[0033] FIG. 18 is a circuit diagram showing a unit pixel
of'an organic electro luminescent display apparatus in accor-
dance with another exemplary embodiment of the present
invention;

[0034] FIG. 19 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion;

[0035] FIG. 20 is a cross-sectional view taken along the
line A1-Al' of FIG. 19;

[0036] FIGS. 21 to 24 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with another exemplary embodiment of
the present invention;

[0037] FIG. 25 is a circuit diagram showing a unit pixel
of'an organic electro luminescent display apparatus in accor-
dance with another exemplary embodiment of the present
invention;

[0038] FIG. 26 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion;

[0039] FIG. 27 is a circuit diagram showing a unit pixel
of'an organic electro luminescent display apparatus in accor-
dance with another exemplary embodiment of the present
invention;

[0040] FIG. 28 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion;

[0041] FIG. 29 is a cross-sectional view taken along the
line B-B' of FIG. 28;

[0042] FIGS. 30 to 34 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with another exemplary embodiment of
the present invention;

[0043] FIG. 35 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion;

[0044] FIG. 36 is a cross-sectional view taken along the
line C-C' of FIG. 35;

[0045] FIGS. 37 to 41 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with another exemplary embodiment of
the present invention;

[0046] FIG. 42 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion;
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[0047] FIG. 43 is a cross-sectional view taken along the
line D-D' of FIG. 42; and

[0048] FIGS. 44 to 48 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with another exemplary embodiment of
the present invention.

BEST MODE

[0049] FIG. 3 is a plan view showing an organic electro
luminescent display apparatus in accordance with an exem-
plary embodiment of the present invention.

[0050] Referring to FIG. 3, the organic electro lumines-
cent display apparatus includes a timing controller 10, a
column driver 20, a low driver 30, a first voltage supplier 40,
a second voltage supplier 45 and an organic electro lumi-
nescent panel 50.

[0051] The timing controller 10 receives an image signal
and a control signal of the image signal from an externally
provided graphic controller (not shown). The timing con-
troller 10 outputs a first timing signal (TS1) and the image
signal to the column driver 20. Also, the timing controller 10
outputs a second timing signal (TS2) to the low driver 30. In
addition, the timing controller 10 outputs a voltage control
signal (TS3) to the first and second voltage suppliers 40 and
45.

[0052] The column driver 20 receives the image signal and
the first timing signal (TS1) from the timing controller 10 to
output data signals (D1, D2, . .., Dm-1, Dm) to the organic
electro luminescent panel 50.

[0053] The low driver 30 receives the second timing signal
(TS2) from the timing controller 10 to output scan signals
(G1, G2, ..., Gn-1, Gn) to the organic electro luminescent
panel 50.

[0054] The first voltage supplier 40 receives the voltage
control signal (TS3) to output a first voltage to a first current
supply line that is extended in a longitudinal direction and
arranged in a horizontal direction. The first voltage supplier
40 may also output the first voltage to a plurality of the first
current supply lines. The first voltage may be a bias voltage.
When the organic electro luminescent panel 50 has a P-type
driving transistor, the first voltage may be higher than a
common voltage that is applied to an organic electro lumi-
nescent element. In contrast, when the organic electro lumi-
nescent panel 50 has an N-type driving transistor, the first
voltage may be lower than the common voltage that is
applied to the organic electro luminescent element. The
common voltage may be a ground voltage.

[0055] The second voltage supplier 45 receives the voltage
control signal (TS3) to output a second voltage to a second
current supply line that is extended in the horizontal direc-
tion and arranged in the longitudinal direction. The second
voltage supplier 45 may also output the second voltage to a
plurality of the second current supply lines. The second
voltage may be substantially equal to the first voltage.
Alternatively, the second voltage may also be different from
the first voltage. Further, the second voltage supplier may be
omitted so that the first voltage supplier 40 supplies the first
voltage to the second current supply lines through transmis-
sion lines.
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[0056] The organic electro luminescent panel 50 includes
a first station 51, a second station 52, a first bridge line 53
that connects the first station 51 to the second station 52, a
third station 54, a fourth station 55 and a second bridge line
56 that connects the third station 54 to the fourth station 55.

[0057] In addition, the organic electro luminescent panel
50 includes a plurality of data lines, a plurality of first
current supply lines, a plurality of scan lines and a plurality
of second current supply lines. Numbers of the data lines, the
first current supply lines, the scan lines and the second
current supply lines are ‘m’, ‘m’, ‘n’ and ‘n’, respectively,
wherein ‘m’ and ‘n’ are positive numbers and are indepen-
dent from each other. The organic electro luminescent panel
50 displays an image using the image signal that is provided
from the column driver 20 in response to the scan signals
that are provided from the low driver 30. A switching
element (QS, not shown), a driving element (QD, not
shown), an organic electro luminescent element (not shown)
and a storage capacitor (Cst, not shown) are formed in a
region defined by two adjacent data lines and two adjacent
scan lines.

[0058] A first end portion of the switching element (QS) is
electrically connected to one of the data lines. A second end
portion of the switching element (QS) is electrically con-
nected to one of the scan lines. The switching element (QS)
controls the output of the data signal to output the data signal
through a third end portion of the switching element (QS).
A first end portion of the organic electro luminescent ele-
ment is electrically connected to a polarity terminal where
the common voltage is applied. The organic electro lumi-
nescent element generates a light in response to an amount
of current that is applied to the organic electro luminescent
element.

[0059] A first end portion of the driving element (QD) is
electrically connected to a second end portion of the organic
electro luminescent element. A second end portion of the
driving element (QD) is electrically connected to one of the
first current supply lines. The driving element (QD) controls
a current between the first and second end portions of the
driving element (QD) in response to the output signal that is
provided from the third end portion of the switching element
(QS) to control an illumination of the organic electro lumi-
nescent element.

[0060] A first end portion of the storage capacitor (Cst) is
electrically connected to the third end portion of the switch-
ing element (QS), and a second end portion of the storage
capacitor (Cst) is electrically connected to one of the first
current supply lines so that a electric charge is stored in the
storage capacitor (Cst) in response to a driving voltage.

[0061] A first station 51 and a second station 52 of the
organic electro luminescent panel 50 receive the first voltage
from the first voltage supplier 40 to output the first voltage
to the first current supply lines (Ist VDD lines) of the
organic electro luminescent panel 50, which are extended in
the longitudinal direction and arranged in the horizontal
direction. The organic electro luminescent panel 50 may
include a plurality of the stations.

[0062] A third station 54 and a fourth station 55 of the
organic electro luminescent panel 50 receive the second
voltage from the second voltage supplier 45 to output the
second voltage to the second current supply lines (2nd VDD
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lines) of the organic electro luminescent panel 50, which are
extended in the horizontal direction and arranged in the
longitudinal direction.

[0063] The first and second voltage suppliers 40 and 45
are disposed on an upper portion and a right-sided portion of
the organic electro luminescent panel 50 so that the first and
second voltages are applied to the first and second current
supply lines, respectively. Alternatively, the first and second
voltage suppliers may be disposed on a lower portion and a
left-sided portion of the organic electro luminescent panel so
that the first and second voltages are applied to the first and
second current supply lines, respectively.

[0064] FIG. 4 is a plan view showing current supply lines
of an organic electro luminescent display apparatus shown
in FIG. 3. The current supply lines are arranged in the
direction that is substantially in parallel with the data lines.

[0065] Referring to FIGS. 3 and 4, the current supply
lines are electrically connected to the first bridge line 53 that
electrically connects the first station 51 to the second station
52 through contact holes. The number of the current supply
lines is determined in response to a resolution of the organic
electro luminescent panel 50. The first bridge line 53
includes aluminum neodymium (AINd) of about 3000 A.
The first bridge line 53 and the data lines may be formed
from a same layer.

[0066] FIG. 5 is a circuit diagram showing a resistance of
an organic electro luminescent panel in accordance with an
exemplary embodiment of the present invention. A voltage
drop of a predetermined current supply line (VDD line) is
calculated. The organic electro luminescent panel includes a
video graphics array (VGA) mode. A resolution of the
organic electro luminescent panel is 640x480x3. A cathode
resistance of the organic electro luminescent panel is neg-
ligible.

[0067] Referring to FIG. 5, 480 pixels are electrically
connected to each of the current supply lines (VDD Lines)
in substantially in parallel. A line resistance (Lv) corre-
sponding to an n-th pixel is formed between a portion of the
current supply line disposed between two adjacent pixels.
One of the two adjacent pixels is the n-th pixel. In addition,
a contact resistance (Rc) between the current supply line and
the bridge line, and a fan-out line resistance (Rp) of the
current supply line are formed in the organic electro lumi-
nescent panel. Furthermore, an n-th pixel resistance (P[n])
corresponding to the n-th pixel, and a partial sum resistance
(Rv[n]) that is a summation of the pixel resistances (P[n,
n+l, ..., 480]) and the line resistances (Lv) corresponding
to the n-th to 480th pixels are formed in the organic electro
luminescent panel. A VDD voltage (Vv[n]) is applied to the
n-th pixel.

[0068] Table 1 represents the line resistance (Lv), the
contact resistance (Rc), the fan-out line resistance (Rp), the
pixel resistance (P) and the VDD voltage (Vv) of a prede-
termined pixel.

TABLE 1
Re 0.00214 [Q] AINd (Gate)/MoW (Data)
Rp 55 [Q] MoW (Thickness 3000 A, Width 7 um)
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TABLE 1-continued

Lv 11.0 [Q] Pitch of Pixel 200 um
P[n] 25 [@]
VDD 10 [Volts]

[0069] The resistance (Rv[479]) sensed at a 479th pixel is
derived by the following Equation 1.

V/RMA79]=1/(Lv+P[480])+1/P[479]

[0070] The resistance (Rv[n]) sensed at the n-th pixel is
derived by the following Equation 2.
1/RVn]=1/(Lv+RV[n+1])+1/P[x]
[0071] The line resistance (Lv) is formed between the
portion of the current supply line disposed between the n-th
pixel and an n-1-th pixel. Also, the n-th pixel resistance
(P[n]) corresponding to the n-th pixel, and the partial sum
resistance (Rv[n]) that is the summation of the pixel resis-
tances (P[n, n+1, . . ., 480]) and the line resistances (Lv)
corresponding to the n-th to 480th pixels are formed in the
organic electro luminescent panel. The n-th pixel may

display a predetermined gray color.

[0072] The voltage (Vv[1]) sensed at the first pixel is
derived by the following Equation 3.

VW 1]=RV1]-¥VDD/(Rc+Rp+Rv[1])

[0073] The voltage (Vv[n]) sensed at the n-th pixel is
derived by the following Equation 4.
Wnl=Rv[n]-V{n-1)(Lv+Rv[n])
[0074] The line resistance (Lv) is formed between the
portion of the current supply line disposed between the n-th
pixel and the n-1st pixel. Also, the partial sum resistance
(Rv[n]) that is the summation of the pixel resistances (P[n,
n+l, ..., 480]) and the line resistances (Lv) corresponding
to the n-th to 480th pixels are formed in the organic electro
luminescent panel. The VDD voltage (Vv[n]) is applied to

the n-th pixel.

Equation 1

Equation 2

Equation 3

Equation 4

[0075] FIG. 6 is a graph showing a relationship between
a voltage of an organic electro luminescent panel and the
number of pixels. The organic electro luminescent panel
includes the video graphics array (VGA) mode. The reso-
lution of the organic electro luminescent panel is 640x480x
3. The current supply lines are arranged in the direction that
is substantially in parallel with the data lines. The data lines
are extended in the longitudinal direction. Each of the
current supply lines includes the aluminum-neodymium
(AINd). The thickness of the current supply line is about
3000 A.

[0076] When all the pixels display a black gray color, a
voltage drop is represented by a curve ‘I’. When the first to
120th pixels display a white gray color and the 121st to
480th pixels display the black gray color, a voltage drop is
represented by a curve ‘II’. When the first to 240th pixels
display the white gray color and the 241st to 480th pixels
displays the black gray color, a voltage drop is represented
by a curve ‘III’. When the first to 360th pixels display the
white gray color and the 361st to 480th pixels displays the
black gray color, a voltage drop is represented by a curve
‘IV’. When all the pixels display the white gray color, a
voltage drop is represented by a curve V.

[0077] Referring to FIG. 6, the voltage drop increases in
proportion to the number of the pixels. That is, the voltage
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drop corresponding to the direction that is substantially in
parallel with the current supply lines (VDD Lines) increases
in proportion to a distance between a voltage source and
each of the pixels. Also, the voltage drop increases in
proportion to the number of the pixels that display the white
gray color. When all the pixels display the white gray color,
the voltage drop is about 0.55 [Volts].

[0078] The current supply lines are substantially in paral-
lel with the data lines. When the current supply lines are
substantially in parallel with the data lines, a longitudinal
cross-talk may be formed. Alternatively, the current supply
lines may be substantially in parallel with the scan lines.
When the current supply lines are substantially in parallel
with the scan lines, a horizontal cross-talk may be formed.

[0079] The voltage drop deteriorates a luminance unifor-
mity of the organic electro luminance panel. In addition, a
voltage distribution may be changed in response to the
image of the dark or white gray colors that are displayed
using single column or single row. Therefore, luminance of
the organic electro luminescent panel may be changed in
response to the cross-talk and an area of the white gray color.

[0080] A gray-scale of the organic electro luminescent
panel is determined in response to a voltage difference
between the first voltage and the data voltage, which is
substantially equal to a voltage difference (VGS) between a
gate electrode and a source electrode of a driving thin film
transistor.

[0081] When the voltage drop is formed in the longitudi-
nal direction, the voltage difference (VGS) between the gate
electrode and the source electrode of the driving thin film
transistor is changed so that the gray-scale of the organic
electro luminescent panel is also changed. When the voltage
drop is formed in the horizontal direction, the voltage
difference (VGS) between the gate electrode and the source
electrode of the driving thin film transistor is changed so that
the gray-scale of the organic electro luminescent panel is
also changed.

[0082] According to this exemplary embodiment, the
organic electro luminescent panel includes the current sup-
ply lines (VDD lines) arranged in a net shape to decrease the
cross-talk or a variation of luminance.

[0083] FIG. 7 is a circuit diagram showing a unit pixel of
an organic electro luminescent display apparatus in accor-
dance with an exemplary embodiment of the present inven-
tion.

[0084] Referring to FIG. 7, the unit pixel includes a first
switching transistor (QS1), a second switching transistor
(QS2), a storage capacitor (Cst), a driving transistor (QD)
and an organic electro luminescent element (EL). The first
switching transistor (QS1), the second switching transistor
(QS2), the storage capacitor (Cst), the driving transistor
(QD) and the organic electro luminescent element (EL) are
disposed in a region defined by a p-th scan line (Gp), a g-th
data line (Dg) and a g-th longitudinal current supply line
(V-Vddg). A p-th scan signal and a g-th data signal are
applied to the p-th scan line (Gp) and the g-th data line (Dg),
respectively. A second voltage is applied to a p-th horizontal
current supply line (H-Vddp). The p-th horizontal current
supply line (H-Vddp) is substantially in parallel with the
p-th scan line (Gp). The p-th horizontal current supply line
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(H-Vddp) is electrically connected to the g-th longitudinal
current supply line (V-Vddg).

[0085] An adjacent pixel that is disposed at a position
adjacent to the unit pixel includes a first switching transistor
(QS1), a second switching transistor (QS2), a storage
capacitor (Cst), a driving transistor (QD) and an organic
electro luminescent element (EL). The first switching tran-
sistor (QS1), the second switching transistor (QS2), the
storage capacitor (Cst), the driving transistor (QD) and the
organic electro luminescent element (EL) are disposed in a
region defined by the p-th scan line (Gp), a g+1-th data line
(Dg+1) and a g+l-th longitudinal current supply line
(V-Vddg+1). The p-th scan signal and a g+1-th data signal
are applied to the p-th scan line (Gp) and the g+1-th data line
(Dg+1), respectively. The g+1-th longitudinal current supply
line (V-Vddg+1) is electrically connected to the p-th hori-
zontal current supply line (H-Vddp). The organic electro
luminescent display apparatus may include a plurality of the
scan lines and a plurality of the data lines.

[0086] The longitudinal current supply lines (V-Vddg and
V-Vddg+1) and the data lines are formed from a same layer.
The longitudinal current supply lines (V-Vddg and V-Vddg+
1) are substantially in parallel with the data lines. The
organic electro luminescent display apparatus may include a
plurality of the pixels, a plurality of the scan lines and a
plurality of the longitudinal current supply lines, each of
which is electrically connected to a portion of the pixels. The
number of the pixels that are electrically connected to each
of the longitudinal current supply lines may be equal to that
of the scan lines.

[0087] The horizontal current supply line (H-Vddp) and
the scan lines are formed from a same layer. The horizontal
current supply line (H-Vddp) is substantially in parallel with
each of the scan lines. The horizontal current supply line
(H-Vddp) is electrically connected to the longitudinal cur-
rent supply lines (V-Vddg and V-Vddg+1).

[0088] The first and second switching transistors (QS1 and
QS2) are P-type transistors. Alternatively, the first and
second switching transistors (QS1 and QS2) may also be
N-type transistors that have better electrical characteristics
compared to the P-type transistors.

[0089] Gate electrodes of the first and second switching
transistors (QS1 and QS2) are electrically connected to each
other so as to decrease an off-current. That is, the first and
second switching transistors (QS1 and QS2) include active
layers forming two channel forming regions that are serially
connected to each other. Each of the pixels may include a
plurality of the switching transistors, and gate electrodes of
the switching transistors may also be electrically connected
to one another. When the off current is low, a capacitance for
the capacitor decreases so that an area of the capacitor also
decreases. Therefore, when the gate electrodes of the switch-
ing transistors (QS1 and QS2) are electrically connected to
one another, an effective light emitting area of the organic
electro luminescent element increases.

[0090] FIG. 8 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with an exemplary embodiment of the present invention.

[0091] Referring to FIG. 8, the organic electro lumines-
cent display apparatus includes an organic electro lumines-
cent panel. The organic electro luminescent panel includes a
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scan line 132, a horizontal current supply line (H-VDD, 130)
extended in the horizontal direction, a data line 150, and a
longitudinal current supply line (V-VDD, 154) extended in
the longitudinal direction. The horizontal current supply line
(H-VDD, 130) and the scan line 132 are formed from a same
layer. The longitudinal current supply line (V-VDD, 154)
and the data line 150 are formed from a same layer. The
horizontal current supply line (H-VDD, 130) is electrically
connected to the longitudinal current supply line (V-VDD,
154) through first contact holes 140 and 141. The horizontal
and longitudinal current supply lines (H-VDD and V-VDD,
130 and 154) form a net shape to decrease a resistance of the
organic electro luminescent panel. The organic electro lumi-
nescent display apparatus may include a plurality of the scan
lines, a plurality of the horizontal current supply lines, a
plurality of the data lines and a plurality of the longitudinal
current supply lines. Widths of the horizontal and longitu-
dinal current supply lines (H-VDD and V-VDD, 130 and
154) are about 8 pm. The horizontal and longitudinal current
supply lines (H-VDD and V-VDD, 130 and 154) may
include a low-resistance metal.

[0092] Referring to FIGS. 8 and 9, an insulating layer 107
is formed on a substrate 105. The substrate 105 includes a
transparent material, for example, such as a glass, a quartz,
a ceramic, a crystalline glass, etc. Preferably, the transparent
material is heat resistive.

[0093] The insulating layer 107 may be omitted when the
substrate 105 includes a transparent insulating material. The
insulating layer 107 may include a silicon. The insulating
layer 107 may include an oxide, a nitride or a mixture
thereof. In this exemplary embodiment, the insulating layer
107 includes a silicon oxide, a silicon nitride or a silicon
oxy-nitride.

[0094] The switching transistor (QS) is formed on the
insulating layer 107. The switching transistor (QS) includes
a first active layer, a gate insulating layer 129, first gate
electrodes 132a and 1325, a first insulating interlayer 139, a
first source electrode 151 and a first drain electrode 152. The
first active layer includes a first source region 120a, first
channel forming regions 1206 and 120c¢ and a first drain
region 120d. The gate insulating layer 129 is formed on the
first active layer, and includes two contact holes through
which the first source region 120a and the first drain region
1204 are exposed. The first gate electrodes 1324 and 1324
are formed on the gate insulating layer 129. The first
insulating interlayer 139 is formed on the first gate elec-
trodes 132a and 1325 and the gate insulating layer 129, and
includes two contact holes through which the first source
region 120q and the first drain region 1204 are exposed. The
first source electrode 151 is formed on the first insulating
interlayer 139, and electrically connected to the first source
region 120a. The first drain electrode 152 is formed on the
first insulating interlayer 139. The first drain electrode 152
is electrically connected to the first drain region 120d. The
first gate electrodes 132a and 1326 form a double-gate
structure. The first gate electrodes may form a mono-gate
structure or a triple-gate structure.

[0095] The horizontal current supply line 130 is formed on
the first insulating interlayer 139 in the horizontal direction.
The longitudinal current supply line 154 is formed under the
first insulating interlayer 139 in the longitudinal direction.
The horizontal current supply line 130 is electrically con-

Sep. 14, 2006

nected to the longitudinal current supply line 154 through
the contact hole of the first insulating interlayer 139.

[0096] A driving transistor (QD) is formed on the insu-
lating layer 107 to control a current flow. The driving
transistor (QD) includes a second active layer, the gate
insulating layer 129, a second gate electrode 134, the first
insulating interlayer 139, a second source electrode 154' and
a second drain electrode 156. The second active layer
includes a second source region 122a, a second channel
forming region 1224 and a second drain region 122¢. The
gate insulating layer 129 is formed on the second active
layer, and further includes two contact holes through which
the second source region 122a and the second drain region
122¢ are exposed. The second gate electrode 134 is formed
on the gate insulating layer 129. The first insulating inter-
layer 139 is formed on the second gate electrode 134 and the
gate insulating layer 129, and further includes two contact
holes through which the second source region 122a and the
second drain region 122¢ are exposed. The second source
electrode 154' is formed on the first insulating interlayer 139,
and electrically connected to the second source region 122a.
The second drain electrode 156 is formed on the first
insulating interlayer 139, and electrically connected to the
second drain region 122¢. The second gate electrode 136
forms the mono-gate structure. Alternatively, the second
gate electrodes may form the double-gate structure or the
triple-gate structure.

[0097] A second insulating interlayer 158 is formed on the
driving transistor (QD), the longitudinal current supply line
154 and the switching transistor (QS). A planarizing layer
159 is formed on the second insulating interlayer 158.

[0098] A pixel electrode layer 170 includes a conductive
oxide such as indium tin oxide (ITO). The pixel electrode
layer 170 is electrically connected to the second drain
electrode 156 of the driving transistor (QD) through a hole
of the second insulating interlayer 158.

[0099] A partition wall 175 is formed on the pixel elec-
trode layer 170. The partition wall 175 defines a light
emitting region. An organic electro luminescent layer 180 is
formed in the light emitting region. A counter electrode layer
185 is formed on the organic electro luminescent layer 180
and the partition wall 175. The organic electro luminescent
layer 180 may have a multi-layered structure so as to
improve luminance. The organic electro luminescent layer
180 includes a hole injection film formed on the pixel
electrode layer 170, a hole transporting film formed on the
hole injection film, a light emitting film formed on the hole
transporting film and an electron transporting film formed on
the light emitting film. Alternatively, the organic electro
luminescent layer 180 may include a hole transporting film
formed on the pixel electrode layer 170, the light emitting
film formed on the hole transporting film and the electron
transporting film formed on the light emitting film. The
organic electro luminescent layer 180 may also include the
hole injection film formed on the pixel electrode layer 170,
the hole transporting film formed on the hole injection film,
the light emitting film formed on the hole transporting film,
the electron transporting film formed on the light emitting
film and an electron injection film formed on the electron
transporting film. The organic electro luminescent display
apparatus may be an active type. When the active organic
electro luminescent display apparatus has a bottom illumi-
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nation type, the organic electro luminescent layer 180 may
generate a light corresponding to a red light, a green light or
a blue light. Also, the counter electrode layer 185 may
include a metal. When the pixel electrode layer 170 is an
anode electrode, the counter electrode layer 185 is a cathode
electrode. When the counter electrode layer 185 is the anode
electrode, the pixel electrode layer 170 is the cathode
electrode.

[0100] In addition, when the active organic electro lumi-
nescent display apparatus has a top illumination type, the
organic electro luminescent layer 180 may also generate the
light corresponding to the red light, the green light or the
blue light. Also, the counter electrode layer 185 may include
a transparent conductive material such as the indium tin
oxide (ITO).

[0101] Alternatively, the organic electro luminescent dis-
play apparatus may also include a color filter. When the
organic electro luminescent display apparatus having the
color filter includes the bottom illumination type, the color
filter corresponding to the red light, the green light or the
blue light is disposed between the planarizing layer 159 and
the second insulating interlayer 158. The counter electrode
layer 185 may include the metal.

[0102] In addition, when the organic electro luminescent
display apparatus having the color filter includes the top
illumination type, the color filter corresponding to the red
light, the green light or the blue light is disposed between the
planarizing layer 159 and the second insulating interlayer
158. The counter electrode layer 185 may include the
transparent conductive material such as the indium tin oxide
(ITO).

[0103] In this exemplary embodiment, the organic electro
luminescent display apparatus has the bottom illumination
type. The horizontal current supply line (H-VDD) blocks a
portion of the light to decrease a light emitting area. In
contrast, a horizontal current supply line of the organic
electro luminescent display apparatus having the top illu-
mination type is disposed under a light emitting region so
that the horizontal current supply line may not block the
light.

[0104] FIGS. 10 to 17 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with an exemplary embodiment of the
present invention.

[0105] Referring to FIG. 10, a first buffer layer 110 for the
first source electrode of the switching transistor, a second
buffer layer 112 for the first drain electrode of the switching
transistor, a third buffer layer 114 for the second drain
electrode of the driving transistor and a fourth buffer layer
116 for the second source electrode of the driving transistor
are formed on the insulating layer (not shown) that is formed
over the substrate.

[0106] Referring to FIG. 11, a first active layer 120
corresponding to the switching transistor and a second active
layer 122 corresponding to the driving transistor that con-
trols a current are formed on the insulating layer having the
first to fourth buffer layers 110, 112, 114 and 116. The first
active layer 120 includes the first source region, the first
channel forming region and the first drain region. The
second active layer 122 includes the second source region,
the second channel forming region and the second drain
region.
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[0107] Referring to FIG. 12, a metal layer is formed on the
substrate having the first and second active layers 120 and
122. The metal layer is patterned to form the scan line 132,
the current supply line 130, the storage capacitor line 134
and the first gate electrodes 132a and 132b. The scan line
132 and the current supply line 130 are extended in the
horizontal direction. The storage capacitor line 134 is
extended in the longitudinal direction. In this exemplary
embodiment, the switching transistor includes the double-
gate structure. Alternatively, the metal layer may be pat-
terned to form the first gate electrode having the mono-gate
structure.

[0108] Referring to FIG. 13, the first contact holes 140
and 141 corresponding to the horizontal current supply line
130, second contact holes 142 and 143 corresponding to the
first active layer 120 and third contact holes 144 and 145
corresponding to the second active layer 122 are then
formed. The longitudinal current supply line is electrically
connected to the horizontal current supply line 130 through
the first contact holes 140 and 141. The first source electrode
and the first drain electrode of the switching transistor are
formed at positions corresponding to the second contact
holes 142 and 143. The second source electrode and the
second drain electrode of the driving transistor are formed at
positions corresponding to the third contact holes 144 and
145.

[0109] Referring to FIG. 14, the data line 150, the first
source electrode 151, a first pattern 152 for the first drain
electrode of the switching transistor, the longitudinal current
supply line 154 and a second pattern 156 are then formed.
The data line 150 is extended in the longitudinal direction.
The first source electrode 151 is electrically connected to the
data line 150, and electrically connected to the first source
region 120a through the second contact hole 142.

[0110] Referring to FIG. 15, contact holes 160 and 162
through which the second drain electrode of the driving
transistor is electrically connected to the pixel electrode
layer including the indium tin oxide (ITO) are then formed.

[0111] Referring to FIG. 16, the pixel electrode layer 170
including the indium tin oxide (ITO) is then formed.

[0112] Referring to FIG. 17, the partition wall 175 is
formed to define the light emitting region where the organic
electro luminescent layer is received. The organic electro
luminescent layer 180 is formed in the light emitting region.
The counter electrode layer 185 is formed on the organic
electro luminescent layer 180 and the partition wall 175. A
protection layer 190 is formed on the counter electrode layer
185.

[0113] The longitudinal current supply lines and the hori-
zontal current supply lines form the net shape, and each of
the pixels is electrically connected to one of the longitudinal
current supply lines and one of the horizontal current supply
lines. That is, the horizontal current supply lines may be
electrically connected to the longitudinal current supply
lines at every unit pixels.

[0114] When a voltage is applied to an end portion of each
of the longitudinal current supply lines, a portion of the
horizontal current supply lines disposed adjacent to the end
portion of each of the longitudinal current supply lines
where the voltage is applied may be omitted. Also, a portion
of the horizontal current supply lines spaced apart from the
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end portion of each of the longitudinal current supply lines
where the voltage is applied thereto is electrically connected
to all the longitudinal current supply lines. In addition,
remaining horizontal current supply lines disposed between
the horizontal current supply lines disposed adjacent to the
end portion and the horizontal current supply lines spaced
apart from the end portion are electrically connected to a
portion of the longitudinal current supply lines with a
predetermined density.

[0115] Alternatively, when the voltage is applied to both
end portions of each of the longitudinal current supply lines,
a portion of the horizontal current supply lines disposed
adjacent to the end portions of each of the longitudinal
current supply lines where the voltage is applied may be
omitted. Also, the remaining horizontal current supply lines
disposed between the horizontal current supply lines dis-
posed adjacent to the end portions are electrically connected
to a portion of the longitudinal current supply lines with the
density.

[0116] FIG. 18 is a circuit diagram showing a unit pixel of
an organic electro luminescent display apparatus in accor-
dance with another exemplary embodiment of the present
invention. A switching transistor and a driving transistor of
the organic electro luminescent display apparatus include
N-channel metal oxide semiconductor (NMOS) transistors.

[0117] Referring to FIG. 18, a unit pixel of the organic
electro luminescent display apparatus includes a switching
transistor (QS), a storage capacitor (CST), a driving tran-
sistor (QD) and an organic electro luminescent element
(EL). The switching transistor (QS), the storage capacitor
(CST), the driving transistor (QD) and the organic electro
luminescent element (EL) are formed in a region defined by
a p-th scan line (Gp), a g-th data line (Dg) and a g-th
longitudinal current supply line (V-Vddg). A p-th scan
signal, a g-th data signal and a first voltage are applied to the
p-th scan line (Gp), the g-th data line (Dg) and the g-th
longitudinal current supply line (V-Vddg), respectively. The
switching transistor (QD) and the driving transistor (QD)
include the N-channel metal oxide semiconductor (NMOS)
transistors. Each of the N-channel metal oxide semiconduc-
tor (NMOS) transistors includes an amorphous silicon layer
and an N+ amorphous silicon layer implanted with N+
impurities.

[0118] A p-th horizontal current supply line (H-Vddp) is
substantially in parallel with the p-th scan line (Gp). A
second voltage is applied to the p-th horizontal current
supply line (H-Vddp). The p-th horizontal current supply
line (H-Vddp) is electrically connected to the g-th longitu-
dinal current supply line (V-Vddg). The g-th longitudinal
current supply line (V-Vddg) and the g-th data line (Dg) are
formed from a same layer. The g-th longitudinal current
supply line (V-Vddg) is extended in a longitudinal direction
that is substantially in parallel with the g-th data line (Dg).
The organic electro luminescent display apparatus may
include a plurality of the pixels, a plurality of the scan lines,
a plurality of the horizontal current supply lines, a plurality
of the data lines and a plurality of the longitudinal current
supply lines. The number of the pixels that are electrically
connected to each of the longitudinal current supply lines
may be equal to that of the scan lines.

[0119] The p-th longitudinal current supply line (H-Vddp)
is extended in the horizontal direction that is substantially in
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parallel with the scan line. The horizontal current supply line
(H-Vddp) is electrically connected to the longitudinal cur-
rent supply lines (V-Vddg and V-Vddg+1).

[0120] FIG. 19 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion. FIG. 20 is a cross-sectional view taken along the line
A1-Al' of FIG. 19.

[0121] Referring to FIGS. 19 and 20, the organic electro
luminescent panel includes a scan line N10, a horizontal
current supply line N30, a switching transistor (QS), a
driving transistor (QD), a longitudinal current supply line
N33, a first ITO pattern N40, a second ITO pattern N42, a
partition wall N50, an organic electro luminescent layer
N60, a counter electrode layer N70 and a protection layer
N80. The organic electro luminescent panel may include a
plurality of the scan lines, a plurality of the horizontal
current supply lines, a plurality of the switching transistors,
a plurality of the driving transistors, a plurality of the
longitudinal current supply lines, a plurality of the first ITO
patterns, a plurality of the second ITO patterns, a plurality of
the partition walls and a plurality of the organic electro
luminescent layers.

[0122] FIGS. 21 to 24 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with another exemplary embodiment of
the present invention.

[0123] Referring to FIG. 21, a metal, for example, such as
tantalum (Ta), titanium (Ti), molybdenum (Mo), aluminum
(Al), chromium (Cr), copper (Cu) or tungsten (W) is depos-
ited on a substrate N05 including an insulating material, for
example, such as a glass, a ceramic, etc. The deposited metal
is patterned to form the scan line N10, a first gate electrode
N12, a horizontal current supply line N14, a storage capaci-
tor pattern N16 and a second gate electrode N18. The scan
line N10 is extended in a horizontal direction. The first gate
electrode N12 is electrically connected to the scan line N10.
The horizontal current supply line N14 is extended in the
horizontal direction that is substantially in parallel with the
scan line. The second gate electrode N18 is electrically
connected to the storage capacitor N16.

[0124] Referring to FIG. 22, a silicon nitride is deposited
on the substrate NO5 through a plasma chemical vapor
deposition to form a gate insulating layer N19.

[0125] An amorphous silicon layer and an N+ amorphous
silicon layer implanted with N+ impurities are formed on the
gate insulating layer N19. The amorphous silicon layer and
the N+ amorphous silicon layer are patterned to form the
first active layer N20 and the second active layer N24. The
first and second active layers N20 and N24 correspond to the
first and second gate electrodes N12 and N18. The first
active layer N20 includes a first semiconductor layer N21
and a first ohmic contact layer N22. The second active layer
N24 includes a second semiconductor layer N25 and a
second ohmic contact layer N26.

[0126] The gate insulating layer N19 corresponds to a
portion of the horizontal current supply line N14 is partially
etched to form a first contact hole (CNT1) to electrically
connect the horizontal current supply line N14 to the lon-
gitudinal current supply line N33.
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[0127] A metalis deposited and patterned to form the data
line N30, a first source electrode N31, a first drain electrode
N32, the longitudinal current supply line N33, a second
drain electrode N34 and a second source electrode N35. The
data line N30 is extended in the longitudinal direction. The
first source electrode N31 is electrically connected to the
data line N30. The first drain electrode N32 is spaced apart
from the first source electrode N31. The longitudinal current
supply line N33 is extended in the longitudinal direction.
The second drain electrode N34 is electrically connected to
the horizontal current supply line N33. The second source
electrode N35 is spaced apart from the second drain elec-
trode N34. The longitudinal current supply line N33 is
electrically connected to the horizontal current supply line
N14 formed thereunder through the first contact hole CNT1.

[0128] Referring to FIG. 23, a photoresist is then coated
on the substrate through a spin coating method to form an
insulating layer N36. The insulating layer N36 is partially
etched to form a second contact hole CNT2, a third contact
hole CNT3 and a fourth contact hole CNT4. The first drain
electrode N32 of the switching transistor (QS) is partially
exposed through the second contact hole CNT2. The switch-
ing transistor (QS) is electrically connected to the driving
transistor (QD) through the third contact hole CNT3. The
second source electrode N35 of the driving transistor (QD)
is partially exposed through the fourth contact hole CNT4.

[0129] Referring to FIG. 24, the first and second ITO
patterns N40 and N42 are then formed on the substrate to
form a pixel electrode layer. The switching transistor (QS) is
electrically connected to the driving transistor (QD) using
the first ITO pattern N40. The second ITO pattern N42 is
electrically connected to the second source electrode N31 of
the driving transistor (QD). The first and second ITO pat-
terns N40 and N42 may be formed through a patterning
process. The first and second ITO patterns N40 and N42 may
also be directly formed using a mask.

[0130] The partition wall N50 is formed to define a light
emitting region where the organic electro luminescent layer
N60 is received. The organic electro luminescent layer N60
is formed in the light emitting region. The counter electrode
layer N70 is formed on the organic electro luminescent layer
N60. The protection layer N80 is formed on the counter
electrode N70.

[0131] According to this exemplary embodiment, the
organic electro luminescent panel having the NMOS tran-
sistors as a driving element includes the horizontal current
supply line N14 and the longitudinal current supply line N33
to decrease a resistance of the organic electro luminescent
panel. The horizontal current supply line N14 and the
horizontal scan line N10 are formed from a same layer. The
longitudinal current supply line N33 and the longitudinal
data line N30 are formed from a same layer. The horizontal
current supply line N14 is electrically connected to the
longitudinal current supply line N33 through the first contact
hole CNT1. The organic electro luminescent panel may
include the horizontal current supply lines and the longitu-
dinal current supply lines that form a net shape. The hori-
zontal current supply lines may be electrically connected to
the longitudinal current supply lines at every unit pixels.

[0132] FIG. 25 is a circuit diagram showing a unit pixel
of an organic electro luminescent display apparatus in accor-
dance with another exemplary embodiment of the present
invention.
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[0133] Referring to FIG. 25, the unit pixel includes a first
switching transistor (QS1), a second switching transistor
(QS2), a storage capacitor (CST), a driving transistor (QD)
and an organic electro luminescent element (EL). The first
switching transistor (QS1), the second switching transistor
(QS2), the storage capacitor (CST), the driving transistor
(QD) and the organic electro luminescent element (EL) are
disposed in a region defined by a p-th scan line (Gp), a g-th
data line (Dg) and a g-th longitudinal current supply line
(V-Vddg). A p-th scan signal, a g-th data signal and a first
voltage are applied to the p-th scan line (Gp), the g-th data
line (Dg) and the g-th longitudinal current supply line
(V-Vddg), respectively. A p-th horizontal current supply line
(H-Vddp) is substantially in parallel with the scan line (Gp).
A second voltage is applied to the p-th horizontal current
supply line (H-Vddp). The longitudinal current supply line
(V-Vddg) is electrically connected to the p-th horizontal
current supply line (H-Vddp).

[0134] An adjacent pixel that is disposed at a position
adjacent to the unit pixel includes a first switching transistor
(QS1), a second switching transistor (QS2), a storage
capacitor (CST), a driving transistor (QD) and an organic
electro luminescent element (EL). The first switching tran-
sistor (QS1), the second switching transistor (QS2), the
storage capacitor (CST), the driving transistor (QD) and the
organic electro luminescent element (EL) are formed in a
region defined by the p-th scan line (Gp), a g+1-th data line
(Dg+1) and a g+l-th longitudinal current supply line
(V-Vddg+1). The g+1-th longitudinal current supply line
(V-Vddg+1) is disposed at a position adjacent to the g-th
longitudinal current supply line (V-Vddg). The g+1-th lon-
gitudinal current supply line (V-Vddg+1) is electrically
connected to the horizontal current supply line (G-Vddp).

[0135] The longitudinal current supply lines (V-Vddg and
V-Vddg+1) and the data line are formed from a same layer.
The longitudinal current supply lines (V-Vddg and V-Vddg+
1) are extended in the longitudinal direction that is substan-
tially in parallel with the data line. The organic electro
luminescent display apparatus may include a plurality of the
pixels, a plurality of the scan lines and a plurality of the
longitudinal current supply lines, each of which is electri-
cally connected to a portion of the pixels. The number of the
pixels that are electrically connected to each of the longi-
tudinal current supply lines may be equal to that of the scan
lines.

[0136] The p-th horizontal current supply line (H-Vddp)
and the scan line are formed from a same layer. The p-th
horizontal current supply line (H-Vddp) is extended in the
horizontal direction that is substantially in parallel with the
scan line. The p-th horizontal current supply line (H-Vddp)
is electrically connected to the longitudinal current supply
lines (V-Vddg and V-Vddg+1).

[0137] The first and second switching transistors (QS1 and
QS2) are P-channel transistors. Alternatively, the first and
second switching transistors (QS1 and QS2) may also be
N-channel transistors.

[0138] Gate electrodes of the first and second switching
transistors (QS1 and QS2) are electrically connected to each
other so as to decrease an off-current. That is, the first and
second switching transistors (QS1 and QS2) include active
layers forming two channel forming regions that are serially
connected to each other. Each of the pixels may include a
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plurality of the switching transistors, and gate electrodes of
the switching transistors may also be electrically connected
to one another. When the off current is low, a capacitance for
the capacitor decreases so as to decrease an area of the
capacitor. Therefore, when the gate electrodes of the switch-
ing transistors (QS1 and QS2) are electrically connected to
one another, an effective light emitting area of the organic
electro luminescent element increases.

[0139] FIG. 26 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion.

[0140] Referring to FIG. 26, the organic electro lumines-
cent display apparatus includes an organic electro lumines-
cent panel. The organic electro luminescent panel includes a
scan line 232, a horizontal current supply line (H-VDD, 230)
extended in the horizontal direction, a data line 250, and a
longitudinal current supply line (V-VDD, 254) extended in
the longitudinal direction. The horizontal current supply line
(H-VDD, 230) and the scan line 232 are formed from a same
layer. The longitudinal current supply line (V-VDD, 254)
and the data line 250 are formed from a same layer. The
horizontal current supply line (H-VDD, 230) is electrically
connected to the longitudinal current supply line (V-VDD,
254) through contact holes 240, 241 and 242. The horizontal
and longitudinal current supply lines (H-VDD and V-VDD,
230 and 254) form a net shape to decrease a resistance of the
organic electro luminescent panel. The organic electro lumi-
nescent display apparatus may include a plurality of the scan
lines, a plurality of the horizontal current supply lines, a
plurality of the data lines and a plurality of the longitudinal
current supply lines. Widths of the horizontal current supply
line (H-VDD, 230) and a portion of the longitudinal current
supply line (V-VDD, 254) corresponding to each of the
pixels are about 8 um. The horizontal and longitudinal
current supply lines (H-VDD and V-VDD, 230 and 254)
may include a low-resistance metal. The unit pixel and the
adjacent pixel that is disposed on a right side of the unit pixel
are commonly connected to the longitudinal current supply
line (V-VDD, 254) that is disposed between the unit pixel
and the adjacent pixel so that width of the longitudinal
current supply line (V-VDD, 254) may be increased. For
example, when an interval between a portion of the longi-
tudinal current supply line (V-VDD, 254) corresponding to
the unit pixel and a portion of the longitudinal current supply
line (V-VDD, 254) corresponding to the adjacent pixel is
about 5 um, the width of the longitudinal current supply line
(V-VDD, 254) may be increased from about 8x2 pum to about
8%2+5 pum. That is, the width of the portion of the longitu-
dinal current supply line (V-VDD, 254) corresponding to
each of the pixels is increased from about 8 pum to about 10.5
pm.

[0141] Alternatively, the width of the longitudinal current
supply line may be about 16 um to increase a light emitting
area so as to compensate a size of the light emitting area that
may be decreased by the longitudinal current supply line.
Therefore, size of the light emitting area may be increased
although the current supply lines form the net shape to
decrease a cross-talk.

[0142] In this exemplary embodiment, the transistors
include P-channel metal oxide semiconductors (PMOS).
Alternatively, the transistors may also include N-channel
metal oxide semiconductors (NMOS).
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[0143] The unit pixel and the adjacent pixel form a group
corresponding to one longitudinal current supply line, and
each of the pixels is electrically connected one of the
longitudinal current supply lines and one of the horizontal
current supply lines.

[0144] When a voltage is applied to an end portion of each
of the longitudinal current supply lines, a portion of the
horizontal current supply lines disposed adjacent to the end
portion of each of the longitudinal current supply lines
where the voltage is applied may be omitted. Also, a portion
of the horizontal current supply lines spaced apart from the
end portion of each of the longitudinal current supply lines
where the voltage is applied are electrically connected to all
the longitudinal current supply lines. In addition, remaining
horizontal current supply lines disposed between the hori-
zontal current supply lines disposed adjacent to the end
portion and the horizontal current supply lines spaced apart
from the end portion are electrically connected to a portion
of'the longitudinal current supply lines with a predetermined
density.

[0145] Alternatively, when the voltage is applied to both
end portions of each of the longitudinal current supply lines,
a portion of the horizontal current supply lines disposed
adjacent to the end portions of each of the longitudinal
current supply lines where the voltage is applied may be
omitted. Also, the remaining horizontal current supply lines
disposed between the horizontal current supply lines dis-
posed adjacent to the end portions are electrically connected
to a portion of the longitudinal current supply lines with the
density.

[0146] FIG. 27 is a circuit diagram showing a unit pixel
of'an organic electro luminescent display apparatus in accor-
dance with another exemplary embodiment of the present
invention.

[0147] Referring to FIG. 27, the unit pixel includes a first
switching transistor (QS1), a second switching transistor
(QS2), a storage capacitor (CST), a driving transistor (QD)
and an organic electro luminescent element (EL). The first
switching transistor (QS1), the second switching transistor
(QS2), the storage capacitor (CST), the driving transistor
(QD) and the organic electro luminescent element (EL) are
disposed in a region defined by a p-th scan line (Gp), a g-th
data line (Dg) and a g-th longitudinal current supply line
(V-Vddg). A p-th scan signal, and a g-th data signal and a
first voltage are applied to the p-th scan line (Gp), the g-th
data line (Dg) and the g-th longitudinal current supply line
(V-Vddg), respectively. A p-th horizontal current supply line
(H-Vddp) is substantially in parallel with the scan line (Gp).
A second voltage is applied to the p-th horizontal current
supply line (H-Vddp). The longitudinal current supply line
(V-Vddg) is electrically connected to the p-th horizontal
current supply line (H-Vddp).

[0148] A first adjacent pixel that is disposed on a right side
of the unit pixel includes a first switching transistor (QS1),
a second switching transistor (QS2), a storage capacitor
(CST), a driving transistor (QD) and an organic electro
luminescent element (EL) that are formed in a region
defined by the p-th scan line (Gp), a g+1-th data line (Dg+1)
and a g+1-th longitudinal current supply line (V-Vddg+1).
The p-th scan signal, a g+l-th data signal and the first
voltage are applied to the p-th scan line (Gp), the g+1-th data
line (Dg+1) and the g+1-th longitudinal current supply line
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(V-Vddg+1), respectively. The g+1-th longitudinal current
supply line (V-Vddg+1) is electrically connected to the p-th
horizontal current supply line (H-Vddp).

[0149] A second adjacent pixel that is disposed on a lower
side of the unit pixel includes a first switching transistor
(QS1), a second switching transistor (QS2), a storage
capacitor (CST), a driving transistor (QD) and an organic
electro luminescent element (EL). The first switching tran-
sistor (QS1), the second switching transistor (QS2), the
storage capacitor (CST), the driving transistor (QD) and the
organic electro luminescent element (EL) are formed in a
region defined by a p+1-th scan line (Gp+1), the g-th data
line (Dg) and the g-th longitudinal current supply line
(V-Vddg). A p+1-th scan signal, the g-th data signal and the
first voltage are applied to the p+1-th scan line (Gp+1), the
g-th data line (Dg) and the g-th longitudinal current supply
line (V-Vddg), respectively. The g-th longitudinal current
supply line (V-Vddg) is electrically connected to the p+1-th
horizontal current supply line (H-Vddp+1).

[0150] A third adjacent pixel that is disposed on a lower
right side of the unit pixel includes a first switching tran-
sistor (QS1), a second switching transistor (QS2), a storage
capacitor (CST), a driving transistor (QD) and an organic
electro luminescent element (EL). The first switching tran-
sistor (QS1), the second switching transistor (QS2), the
storage capacitor (CST), the driving transistor (QD) and the
organic electro luminescent element (EL) are formed in a
region defined by the p+1-th scan line (Gp+1), the g+1-th
data line (Dg+1) and the g+1-th longitudinal current supply
line (V-Vddg+1). The p+1-th scan signal, the g+1-th data
signal and the first voltage are applied to the p+1-th scan line
(Gp+1), the g+1-th data line (Dg+1) and the g+1-th longi-
tudinal current supply line (V-Vddg+1), respectively. The
g+1-th longitudinal current supply line (V-Vddg+1) is elec-
trically connected to the p+1-th horizontal current supply
line (H-Vddp+1).

[0151] The longitudinal current supply lines (V-Vddg and
V-Vddg+1) and the data lines are formed from a same layer.
The longitudinal current supply lines (V-Vddg and V-Vddg+
1) are extended in a longitudinal direction that is substan-
tially in parallel with the data lines. The organic electro
luminescent display apparatus may include a plurality of the
pixels, a plurality of the scan lines, a plurality of the
horizontal current supply lines, a plurality of the data lines
and a plurality of the longitudinal current supply lines. The
number of the pixels that are electrically connected to each
of the longitudinal current supply lines may be equal to that
of the scan lines.

[0152] The horizontal current supply lines (H-Vddp and
H-Vddp+1) and the scan lines are formed from a same layer.
The horizontal current supply lines (H-Vddp and H-Vddp+
1) are extended in a horizontal direction that is substantially
in parallel with the scan lines. The horizontal current supply
lines (H-Vddp and H-Vddp+1) are electrically connected to
the longitudinal current supply lines (V-Vddg and V-Vddg+
1.

[0153] Referring to FIG. 27 in which the same reference
numerals denote the same elements in FIGS. 8 and 26, and
thus any further detailed descriptions concerning the same
elements will be omitted.

[0154] In this exemplary embodiment, the transistors
include P-channel metal oxide semiconductors (PMOS).
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Alternatively, the transistors may also include N-channel
metal oxide semiconductors (NMOS).

[0155] The unit pixel and the second adjacent pixel form
a group corresponding to one horizontal current supply line,
and the first adjacent pixel and the third adjacent pixel also
form another group corresponding to the horizontal current
supply line. The longitudinal current supply lines and the
horizontal current supply lines form a net shape. The hori-
zontal current supply lines may be electrically connected to
the longitudinal current supply lines at every unit pixels.

[0156] When a voltage is applied to an end portion of each
of the longitudinal current supply lines, a portion of the
horizontal current supply lines disposed adjacent to the end
portion of each of the longitudinal current supply lines
where the voltage is applied may be unnecessary. Also, a
portion of the horizontal current supply lines spaced apart
from the end portion of each of the longitudinal current
supply lines where the voltage is applied are electrically
connected to all the longitudinal current supply lines. In
addition, remaining horizontal current supply lines disposed
between the horizontal current supply lines disposed adja-
cent to the end portion and the horizontal current supply
lines spaced apart from the end portion are electrically
connected to a portion of the longitudinal current supply
lines with a predetermined density.

[0157] Alternatively, when the voltage is applied to both
end portions of each of the longitudinal current supply lines,
a portion of the horizontal current supply lines disposed
adjacent to the end portions of each of the longitudinal
current supply lines where the voltage is applied may be
unnecessary. Also, the remaining horizontal current supply
lines disposed between the horizontal current supply lines
disposed adjacent to the end portions are electrically con-
nected to a portion of the longitudinal current supply lines
with the density.

[0158] FIG. 28 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion. FIG. 29 is a cross-sectional view taken along the line
B-B' of FIG. 28.

[0159] Referring to FIG. 28, the organic electro lumines-
cent display apparatus includes an organic electro lumines-
cent panel. The organic electro luminescent panel includes a
data line 330, a longitudinal current supply line (V-VDD,
332), a pixel electrode layer 350 and a horizontal current
supply line (H-VDD, 352). The organic electro luminescent
display apparatus may include a plurality of the data lines,
a plurality of the longitudinal current supply lines, a plurality
of the pixel electrode layers and a plurality of the horizontal
current supply lines. The data line 330 is extended in a
longitudinal direction. The longitudinal current supply line
(V-VDD, 332) and the data line 330 are formed from a same
layer. The horizontal current supply line (H-VDD, 352) and
the scan line 310 are formed from a same layer, and the
horizontal current supply line (H-VDD, 352) is overlapped
with the scan line 310.

[0160] The longitudinal current supply line 332 is electri-
cally connected to the horizontal current supply line 352
through a contact hole 326 of a second insulating interlayer
340. The longitudinal and horizontal current supply lines
form a net shape so as to decrease a resistance of the organic
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electro luminescent panel. Widths of the horizontal and
longitudinal current supply lines (H-VDD and V-VDD, 310
and 332) are about 8 um. The horizontal and longitudinal
current supply lines (H-VDD and V-VDD, 310 and 332)
may include a low-resistance metal.

[0161] Referring to FIGS. 28 and 29, an insulating layer
303 is formed on a substrate 301. The substrate 301 includes
a transparent material, for example, such as a glass, a quartz,
a ceramic, a crystalline glass, etc. Preferably, the transparent
material is heat resistive.

[0162] A driving transistor (QD) is formed on the insu-
lating layer 303. The driving transistor (QD) includes a first
active layer 305, a gate insulating layer 309, a first gate
electrode 314, a first insulating interlayer 320, a first source
electrode 332 and a first drain electrode 334. The first active
layer 305 includes a first source region, a first channel
forming region and a first drain region. The gate insulating
layer 309 is formed on the first active layer 305, and includes
two contact holes through which the first source region and
the first drain region are exposed. The first gate electrode
314 is formed on the gate insulating layer 309. The first
insulating interlayer 320 is formed on the first gate electrode
334 and the gate insulating layer 309, and includes two
contact holes through which the first source region and the
first drain region are exposed. The first source electrode 332
is formed on the first insulating interlayer 320, and electri-
cally connected to first source region. The first drain elec-
trode 334 is formed on the first insulating interlayer 320, and
electrically connected to the first drain region.

[0163] A switching transistor (QS) is formed on the insu-
lating layer 303. The switching transistor (QS) includes a
second active layer 307, the gate insulating layer 309, a
second gate electrode 312, the first insulating interlayer 320,
a second source electrode 330 and a second drain electrode
336. The second active layer 307 includes a second source
region, a second channel forming region and a second drain
region. The gate insulating layer 309 is formed on the second
active layer, and further includes two contact holes through
which the second source region and the second drain region
are exposed. The second gate electrode 312 is formed on the
gate insulating layer 309. The first insulating interlayer 320
is formed on the second gate electrode 312 and the gate
insulating layer 309, and further includes two contact holes
through which the second source region and the second
drain region are exposed. The second source electrode 330
is formed on the first insulating interlayer 320, and electri-
cally connected to the second source region. The second
drain electrode 336 is formed on the first insulating inter-
layer 320. The second drain electrode 336 is electrically
connected to the second drain region.

[0164] A horizontal current supply line 352 is extended in
a horizontal direction. The horizontal current supply line 352
is overlapped with a scan line 310 formed thereunder. The
horizontal current supply line 352 is electrically connected
to the longitudinal current supply line 332 through the
contact hole 326 of the second insulating interlayer 340.

[0165] The second insulating interlayer 340 is formed on
the driving transistor (QD), the longitudinal current supply
line 332 and the switching transistor (QS).

[0166] The pixel electrode layer 350 includes a conductive
oxide, for example, such as indium tin oxide (ITO). The
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pixel electrode layer 350 is electrically connected to the first
drain electrode 342 of the driving transistor (QD) through a
contact hole of the second insulating interlayer 340.

[0167] A partition wall 360 is formed on the pixel elec-
trode layer 350. The partition wall 360 defines a light
emitting region. An organic electro luminescent layer 370 is
formed in the light emitting region. A counter electrode layer
380 is formed on the organic electro luminescent layer 370
and the partition wall 360. A protection layer 390 is formed
on the counter electrode 380. When the pixel electrode layer
350 is an anode electrode, the counter electrode layer 380 is
a cathode electrode. When the counter electrode layer 380 is
the anode electrode, the pixel electrode layer 350 is the
cathode electrode.

[0168] The organic electro luminescent layer 370 may
have a multi-layered structure so as to improve luminance.
The organic electro luminescent layer 370 includes a hole
injection film formed on the pixel electrode layer 350, a hole
transporting film formed on the hole injection film, a light
emitting film formed on the hole transporting film and an
electron transporting film formed on the light emitting film.
Alternatively, the organic electro luminescent layer 370 may
include a hole transporting film formed on the pixel elec-
trode layer 350, the light emitting film formed on the hole
transporting film and the electron transporting film formed
on the light emitting film. The organic electro luminescent
layer 370 may also include the hole injection film formed on
the pixel electrode layer 350, the hole transporting film
formed on the hole injection film, the light emitting film
formed on the hole transporting film, the electron transport-
ing film formed on the light emitting film and an electron
injection film formed on the electron transporting film.

[0169] The organic electro luminescent display appara-
tus may be an active type. When the active organic
electro luminescent display apparatus has a bottom
illumination type, the organic electro luminescent layer
370 may generate a light corresponding to a red light,
a green light or a blue light. Also, the counter electrode
layer 380 may include a metal.

[0170] In addition, when the active organic electro lumi-
nescent display apparatus has a top illumination type, the
organic electro luminescent layer 370 may also generate the
light corresponding to the red light, the green light or the
blue light. Also, the counter electrode layer 380 may include
a transparent conductive material such as the indium tin
oxide (ITO).

[0171] FIGS. 30 to 34 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with another exemplary embodiment of
the present invention.

[0172] Referring to FIG. 30, the first active layer 305 for
the driving transistor and the second active layer 307 for the
switching transistor are formed on the insulating layer 303
(refer to FIG. 29). The first and second active layers 305 and
307 include a polysilicon, an amorphous silicon, a nano-
wire, a single crystalline material or a nano-crystalline
material.

[0173] Referring to FIG. 31, the gate insulating layer 309
is formed on the substrate having the first and second active
layers 305 and 307. A metal layer (not shown) is formed on
the gate insulating layer 309 and patterned to form the scan
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line 310, the second gate electrode 312 and the storage
capacitor line 314. The second gate electrode 312 is elec-
trically connected to the scan line 310. The storage capacitor
line 314 is extended in the longitudinal direction. In this
exemplary embodiment, each of the transistors includes a
mono-gate structure. Alternatively, the metal layer may be
patterned to form the transistors including double-gate struc-
tures or multi-gate structures. The gate insulating layer 309
may be formed over a whole surface of the substrate. The
gate insulating layer 309 may also be formed on the sub-
strate corresponding to the scan line and the gate electrode.

[0174] Referring to FIG. 32, the first insulating interlayer
320 is formed on the substrate having the scan line 310 and
the second gate electrode 312. A first contact hole 321 and
a second contact hole 322 corresponding to the first active
layer 305 of the driving transistor (QD), a third contact hole
323 and a fourth contact hole 324 corresponding to the
second active layer 307 of the switching transistor (QS), and
a fifth contact hole 325 are formed in the first insulating
interlayer 320. The first gate electrode of the driving tran-
sistor (QD) is electrically connected to the second drain
electrode of the switching transistor (QS) through the fifth
contact hole 325.

[0175] Referring to FIG. 33, the data line 330 extended in
the longitudinal direction, the longitudinal current supply
line 332, a first pattern 334 for the first source electrode of
the driving transistor (QD) and a second pattern 336 for the
second drain electrode of the switching transistor (QS) are
then formed on the substrate.

[0176] The second insulating interlayer 340 having a sixth
contact hole 342 and a seventh contact hole 346 is then
formed. The first source electrode of the driving transistor
(QD) is partially exposed through the sixth contact hole 342
so that the first source electrode of the driving transistor
(QD) is electrically connected to the pixel electrode layer
through the sixth contact hole 342. The longitudinal current
supply line 332 is partially exposed through the seventh
contact hole 346 so that the longitudinal current supply line
332 is electrically connected to the horizontal current supply
line 352 through the seventh contact hole 346.

[0177] Referring to FIG. 34, the pixel electrode layer 350
including the ITO and the horizontal current supply line 352
are then formed on the substrate. The horizontal current
supply line 352 is overlapped with the scan line 310 formed
thereunder.

[0178] The pixel electrode layer 350 or the horizontal
current supply line 352 may be formed through patterning an
ITO layer. The pixel electrode layer 350 or the horizontal
current supply line 352 may also be directly formed using a
mask.

[0179] The partition wall 360 is formed to define a light
emitting region where the organic electro luminescent layer
370 is received. The organic electro luminescent layer 370
is formed in the light emitting region. The counter electrode
layer 380 is formed on the organic electro luminescent layer
370 and the partition wall 360. The protection layer 390 is
formed on the counter electrode 380.

[0180] According to this exemplary embodiment, the
organic electro luminescent panel includes P-channel metal
oxide semiconductor (PMOS) transistors. The organic elec-
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tro luminescent panel may include N-channel metal oxide
semiconductor (NMOS) transistors.

[0181] When a voltage is applied to an end portion of each
of the longitudinal current supply lines, a portion of the
horizontal current supply lines disposed adjacent to the end
portion of each of the longitudinal current supply lines
where the voltage is applied may be unnecessary. Also, a
portion of the horizontal current supply lines spaced apart
from the end portion of each of the longitudinal current
supply lines where the voltage is applied are electrically
connected to all the longitudinal current supply lines. In
addition, remaining horizontal current supply lines disposed
between the horizontal current supply lines disposed adja-
cent to the end portion and the horizontal current supply
lines spaced apart from the end portion are electrically
connected to a portion of the longitudinal current supply
lines with a predetermined density.

[0182] Alternatively, when the voltage is applied to both
end portions of each of the longitudinal current supply lines,
a portion of the horizontal current supply lines disposed
adjacent to the end portions of each of the longitudinal
current supply lines where the voltage is applied may be
unnecessary. Also, the remaining horizontal current supply
lines disposed between the horizontal current supply lines
disposed adjacent to the end portions are electrically con-
nected to a portion of the longitudinal current supply lines
with the density.

[0183] FIG. 35 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion. FIG. 36 is a cross-sectional view taken along the line
C-C' of FIG. 35.

[0184] Referring to FIGS. 35 and 36, the organic electro
luminescent display apparatus includes an organic electro
luminescent panel. The organic electro luminescent panel
includes a scan line 410, a horizontal current supply line
413, a data line 430, a first longitudinal current supply line
432, a pixel electrode layer 450 having indium tin oxide
(ITO), and a second longitudinal current supply line 452.
The scan line 410 is extended in a horizontal direction. The
horizontal current supply line 413 and the scan line 410 are
formed from a same layer. The data line 430 is extended in
a longitudinal direction. The first longitudinal current supply
line 432, the second longitudinal current supply line 452 and
the data line 430 are formed from a same layer. The organic
electro luminescent panel may include a plurality of the scan
lines, a plurality of the horizontal current supply lines, a
plurality of the data lines, a plurality of the first longitudinal
current supply lines, a plurality of the pixel electrode layers
and a plurality of the second longitudinal current supply
lines.

[0185] The horizontal current supply line 413 is electri-
cally connected to the first longitudinal current supply line
432 through a sixth contact hole 426. The horizontal current
supply line 413 is electrically connected to the second
longitudinal current supply line 432 through an eighth
contact hole 442. The horizontal, first longitudinal and
second longitudinal current supply lines form a net shape so
as to decrease a resistance of the organic electro luminescent
panel.

[0186] Referring to FIGS. 35 and 36 in which the same
reference numerals denote the same elements in FIGS. 28
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and 29, and thus any further detailed descriptions concern-
ing the same elements will be omitted.

[0187] FIGS. 37 to 41 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with another exemplary embodiment of
the present invention.

[0188] Referring to FIG. 37, a first active layer 405 for a
driving transistor (QD) and a second active layer 407 for a
switching transistor (QS) are formed on an insulating layer
403 (Referring to FIG. 29) that is formed on a substrate. The
first and second active layers 405 and 407 may include a
polysilicon, an amorphous silicon, a nano-wire, a single
crystalline material or a nano-crystalline material.

[0189] Referring to FIG. 38, a gate insulating layer 409 is
formed on the substrate having the first and second active
layers 405 and 407. A metal layer (not shown) is formed on
the gate insulating layer 409 and patterned to form the scan
line 410, a second gate electrode 412, the horizontal current
supply line 413 and the storage capacitor line 414. The scan
line 410 is extended in the horizontal direction. The second
gate electrode 412 is electrically connected to the scan line
410. The storage capacitor line 414 is extended in the
longitudinal direction. In this exemplary embodiment, each
of the transistors includes a mono-gate structure. Alterna-
tively, the metal layer may be patterned to form the transis-
tors including double-gate structures or multi-gate struc-
tures. The gate insulating layer 409 may be formed over a
whole surface of the substrate. The gate insulating layer 409
may also be formed on the substrate corresponding to the
scan line and the gate electrode.

[0190] Referring to FIG. 39, a first insulating interlayer
420 is formed on the substrate having the scan line 410 and
the second gate electrode 412. A first contact hole 421 and
a second contact hole 422 corresponding to the first active
layer 405 of the driving transistor (QD), a third contact hole
423 and a fourth contact hole 424 corresponding to the
second active layer 407 of the switching transistor (QS), a
fifth contact hole 425 and the sixth contact hole 426 are
formed in the first insulating interlayer 420. The first gate
electrode of the driving transistor (QD) is electrically con-
nected to the second drain electrode of the switching tran-
sistor (QS) through the fifth contact hole 425. The horizontal
current supply line 413 is electrically connected to the first
longitudinal current supply line 432 through the sixth con-
tact hole 426.

[0191] Referring to FIG. 40, the data line 430 extended in
the longitudinal direction, the first longitudinal current sup-
ply line 432, a first pattern 434 for the first source electrode
of the driving transistor (QD) and a second pattern 436 for
the second drain electrode of the switching transistor (QS)
are then formed on the substrate.

[0192] The second insulating interlayer 440 having a
seventh contact hole 441 and the eighth contact hole 442 is
then formed. The first source electrode of the driving tran-
sistor (QD) is partially exposed through the seventh contact
hole 441 so that the first source electrode of the driving
transistor (QD) is electrically connected to the pixel elec-
trode layer through the seventh contact hole 441. The
horizontal current supply line 413 is partially exposed
through the eighth contact hole 442 so that the horizontal
current supply line 413 is electrically connected to the
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second longitudinal current supply line 452 through the
eighth contact hole 442. The eighth contact hole 442 may be
spaced apart from the data line 430.

[0193] Referring to FIG. 41, the pixel electrode layer 450
including the ITO and the second longitudinal current sup-
ply line 452 are then formed on the substrate. The second
longitudinal current supply line 452 is overlapped with the
data line 430 formed thereunder.

[0194] The pixel electrode layer 450 or the second longi-
tudinal current supply line 452 may be formed through
patterning an ITO layer. The pixel electrode layer 450 or the
second longitudinal current supply line 452 may also be
directly formed using a mask.

[0195] A partition wall is formed to define a light emitting
region where an organic electro luminescent layer is
received. The organic electro luminescent layer is formed in
the light emitting region. A counter electrode layer is formed
on the organic electro luminescent layer and the partition
wall. A protection layer is formed on the counter electrode.

[0196] According to this exemplary embodiment, the
organic electro luminescent panel includes P-channel metal
oxide semiconductor (PMOS) transistors. The organic elec-
tro luminescent panel may include N-channel metal oxide
semiconductor (NMOS) transistors.

[0197] FIG. 42 is a plan view showing a unit pixel of an
organic electro luminescent display apparatus in accordance
with another exemplary embodiment of the present inven-
tion. FIG. 43 is a cross-sectional view taken along the line
D-D' of FIG. 42.

[0198] Referring to FIGS. 42 and 43, the organic electro
luminescent display apparatus includes an organic electro
luminescent panel. The organic electro luminescent panel
includes a data line 530, a first longitudinal current supply
line 532, a pixel electrode layer 550 including an indium tin
oxide (ITO), a scan line 510, a horizontal current supply line
552 and a second longitudinal current supply line 553. The
first longitudinal current supply line 532 and the data line
530 are formed from a same layer. The horizontal current
supply line 552 and the pixel electrode layer 550 are formed
from a same layer. The horizontal current supply line 552 is
overlapped with the scan line 510. The second longitudinal
current supply line 553 is overlapped with the data line 530.
The organic electro luminescent panel may include a plu-
rality of the data lines, a plurality of the first longitudinal
current supply lines, a plurality of the pixel electrode layers,
a plurality of the scan lines, a plurality of the horizontal
current supply lines and a plurality of the second longitu-
dinal current supply lines.

[0199] An ITO layer is patterned to form the horizontal
current supply line 552 and the second longitudinal current
supply line 553. The horizontal current supply line 552 and
the second longitudinal current supply line 553 are formed
from the same layer. The horizontal current supply line 552
is electrically connected to the first longitudinal current
supply line 532 through a seventh contact hole 546. The
horizontal, first longitudinal and second longitudinal current
supply lines form a net shape to decrease a resistance of the
organic electro luminescent panel.

[0200] Referring to FIGS. 42 and 43 in which the same
reference numerals denote the same elements in FIGS. 28
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and 29, and thus any further detailed descriptions concern-
ing the same elements will be omitted.

[0201] FIGS. 44 to 48 are plan views showing a method of
manufacturing an organic electro luminescent display appa-
ratus in accordance with another exemplary embodiment of
the present invention.

[0202] Referring to FIG. 44, a first active layer 505 for a
driving transistor (QD) and a second active layer 507 for a
switching transistor (QS) are formed on an insulating layer
503 (refer to FIG. 36) that is formed on a substrate. The first
and second active layers 505 and 507 may include a poly-
silicon, an amorphous silicon, a nano-wire, a single crystal-
line material or a nano-crystalline material.

[0203] Referring to FIG. 45, a gate insulating layer 509 is
formed on the substrate having the first and second active
layers 505 and 507. A metal layer (not shown) is formed on
the gate insulating layer 509 and patterned to form the scan
line 510, a second gate electrode 512 and the storage
capacitor line 514. The scan line 510 is extended in a
horizontal direction. The second gate electrode 512 is elec-
trically connected to the scan line 510. The storage capacitor
line 514 is extended in a longitudinal direction. In this
exemplary embodiment, each of the transistors includes a
mono-gate structure. Alternatively, the metal layer may be
patterned to form the transistors including double-gate struc-
tures or multi-gate structures. The gate insulating layer 509
may be formed over a whole surface of the substrate. The
gate insulating layer 509 may also be formed on the sub-
strate corresponding to the scan line and the gate electrode.

[0204] Referring to FIG. 46, a first insulating interlayer
520 is formed on the substrate having the scan line 510 and
the second gate electrode 512. A first contact hole 521 and
a second contact hole 522 corresponding to the first active
layer 505 of the driving transistor (QD), a third contact hole
523 and a fourth contact hole 524 corresponding to the
second active layer 507 of the switching transistor (QS), a
fifth contact hole 525 are formed in the first insulating
interlayer 520. The first gate electrode of the driving tran-
sistor (QD) is electrically connected to the second drain
electrode of the switching transistor (QS) through the fifth
contact hole 525.

[0205] Referring to FIG. 47, the data line 530 extended in
the longitudinal direction, the longitudinal current supply
line 532, a first pattern 534 for the first source electrode of
the driving transistor (QD) and a second pattern 536 for the
second drain electrode of the switching transistor (QS) are
then formed on the substrate.

[0206] The second insulating interlayer 540 having a sixth
contact hole 542 and the seventh contact hole 546 is then
formed. The first source electrode of the driving transistor
(QD) is partially exposed through the sixth contact hole 542
so that the first source electrode of the driving transistor
(QD) is electrically connected to the pixel electrode layer
through the sixth contact hole 542. The longitudinal current
supply line 532 is partially exposed through the seventh
contact hole 546 so that the longitudinal current supply line
532 is electrically connected to the horizontal current supply
line 552 through the seventh contact hole 546.

[0207] Referring to FIG. 48, the pixel electrode layer 550
including the ITO, the horizontal current supply line 552 and
the second longitudinal current supply line 553 are then
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formed on the substrate from a same layer. The horizontal
current supply line 552 is overlapped with the scan line 510.
The second longitudinal current supply line 553 is over-
lapped with the data line 530. An ITO layer is patterned to
form the horizontal current supply line 552 and the second
longitudinal current supply line 553. The horizontal current
supply line 552 and the second longitudinal current supply
line 553 are formed from the same layer. The horizontal
current supply line 552 is electrically connected to the first
longitudinal current supply line 532 through the second
contact hole 546. The horizontal and first longitudinal cur-
rent supply lines form a net shape.

[0208] The horizontal current supply line 552 and the
second longitudinal current supply line 553 may be formed
through patterning an ITO layer. The horizontal current
supply line 552 and the second longitudinal current supply
line 553 may also be directly formed using a mask.

[0209] A partition wall is then formed to define a light
emitting region where an organic electro luminescent layer
is received. The organic electro luminescent layer is formed
in the light emitting region. A counter electrode layer is
formed on the organic electro luminescent layer and the
partition wall. A protection layer is formed on the counter
electrode.

[0210] According to this exemplary embodiment, the
organic electro luminescent panel includes P-channel metal
oxide semiconductor (PMOS) transistors. The organic elec-
tro luminescent panel may include N-channel metal oxide
semiconductor (NMOS) transistors.

[0211] According to the exemplary embodiments of the
present invention, the organic electro luminescent display
apparatus includes the longitudinal current supply line
(V-VDD) that is substantially in parallel with the data line
and the horizontal current supply line (H-VDD) that is
substantially in parallel with the scan line to form net shaped
current supply lines (VDD). The longitudinal and horizontal
current supply lines (V-VDD and H-VDD) are electrically
connected to one another. Therefore, the resistance of the
current supply lines (VDD) is decreased so that the resis-
tance of the current supply lines (VDD) is substantially
identical to a sheet resistance of a metal layer, thereby
decreasing the cross-talk.

[0212] As mentioned above, an organic electro lumines-
cent display apparatus includes main current supply lines
and auxiliary current supply lines that are substantially
perpendicular to the main current supply lines to uniformize
a voltage distribution that is applied to each of pixels,
thereby decreasing a voltage drop and a cross-talk.

[0213] Furthermore, a unit pixel and an adjacent pixel that
is disposed at a position adjacent to the unit pixel are
commonly connected to one current supply line that is
disposed between the unit pixel and the adjacent pixel so that
width of the current supply line may decreased to increase
a size of a light emitting area.

[0214] Although the exemplary embodiments of the
present invention have been described, it is understood that
the present invention should not be limited to these exem-
plary embodiments but various changes and modifications
can be made by one ordinary skilled in the art within the
spirit and scope of the present invention as hereinafter
claimed.
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1. A display panel comprising:
a data line transferring a data signal;
a scan line transferring a scan signal;

a switching part formed in a unit pixel defined by the data
and scan lines to control an output of the data signal in
response to the scan signal;

a current supply line disposed on at least two sides of the
unit pixel to transfer a current, the sides disposed
adjacent to one another;

an organic electro luminescent part generating a light in
response to the current; and

a driving part disposed between the organic electro lumi-
nescent part and the current supply line to control the
current in response to the data signal outputted from the
switching part, the current flowing between the organic
electro luminescent part and the current supply line.

2. The display panel of claim 1, wherein the current

supply line comprises:

a first current supply line extended in a first direction to
receive a first voltage; and

a second current supply line extended in a second direc-
tion that is different from the first direction to receive
a second voltage,

and wherein the first current supply line is electrically

connected to the second current supply line.

3. The display panel of claim 2, further comprising a pixel
electrode electrically connected to the driving part, and
wherein the first current supply line and the data line are
formed from a first layer and the second current supply line
and the pixel electrode are formed from a second layer.

4. The display panel of claim 3, wherein the second
current supply line is overlapped with the scan line.

5. The display panel of claim 2, further comprising a pixel
electrode electrically connected to the driving part, and
wherein the first current supply line and the data line are
formed from a first layer, and the second current supply line
and the scan line are formed from a second layer.

6. The display panel of claim 5, further comprising a third
current supply line extended in the first direction to receive
a third voltage, the third current supply line being electri-
cally connected to the second current supply line.

7. The display panel of claim 2, further comprising a pixel
electrode electrically connected to the driving part, and
wherein the first current supply line and the data line are
formed from a first layer so that the first current supply line
is overlapped with the scan line, and the second current
supply line and the pixel electrode are formed from a second
layer so that the second current supply line is overlapped
with the data line.

8. The display panel of claim 2, further comprising a
storage capacitor disposed between the first current supply
line and the driving part.

9. The display panel of claim 2, wherein the display panel
comprises a plurality of the first current supply lines, a
plurality of the second current supply lines and a plurality of
the unit pixels, the second current supply lines being elec-
trically connected to the first current supply lines at every
unit pixels.
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10. The display panel of claim 1, wherein the display
panel comprises a plurality of the first current supply lines,
a plurality of the second current supply lines and a plurality
of the unit pixels, and wherein one of the second current
supply lines is electrically connected to a portion of the first
current supply lines, and each of the first current supply lines
is electrically connected to a plurality of the unit pixels.

11. The display panel of claim 2, wherein the first current
supply line is substantially in parallel with the data line, and
the second current supply line is substantially in parallel
with the scan line.

12. The display panel of claim 2, wherein the first current
supply line is substantially in parallel with the scan line, and
the second current supply line is substantially in parallel
with the data line.

13. The display panel of claim 2, wherein a level of the
first voltage is substantially equal to a level of the second
voltage.

14. The display panel of claim 2, wherein the switching
part, the organic electro luminescent part and the driving
part are disposed on the unit pixel defined by the data and
scan lines, and the first current supply line is electrically
connected to the unit pixel and an adjacent pixel disposed at
a position adjacent to the unit pixel.

15. The display panel of claim 1, wherein the driving part
comprises a first transistor, and the first transistor comprises
a P-channel metal oxide semiconductor (PMOS) transistor
or an N-channel metal oxide semiconductor (NMOS) tran-
sistor.

16. The display panel of claim 1, wherein the switching
part comprises a second transistor, and the second transistor
comprises a P-channel metal oxide semiconductor (PMOS)
transistor or an N-channel metal oxide semiconductor
(NMOS) transistor.

17. A method of manufacturing a display panel compris-
ing:

forming a scan line, a control electrode electrically con-
nected to the scan line, and a storage capacitor line
spaced apart from the scan line;

forming a data line, a first current supply line, a first
pattern defining a first electrode of a driving transistor,
and a second pattern defining a first electrode of a
switching transistor; and

forming a pixel electrode and a second current supply line
spaced apart from the pixel electrode, the pixel elec-
trode being formed in a region defined by the scan and
data lines.

18. The method of claim 17, wherein the first current
supply line and the data line are formed from a same layer.

19. The method of claim 17, wherein the second current
supply line and the pixel electrode are formed from a same
layer.

20. The method of claim 19, wherein the second current
supply line is overlapped with the scan line.

21. The method of claim 17, prior to the forming of the
scan line, the control electrode and the storage capacitor
line, further comprising forming a first active layer for the
driving transistor and a second active layer for the switching
transistor.

22. The method of claim 21, wherein each of the first and
second active layers is selected from the group consisting of
a polysilicon layer, an amorphous silicon layer, a nano-wire
layer, a single crystalline layer and a nano-crystalline layer.
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23. The method of claim 21, wherein the first and second
patterns are formed by:

forming a first insulating interlayer on a substrate having
the scan line and the control electrode; and

forming first to fifth contact holes, the first active layer
being partially exposed through the first and second
contact holes, the second active layer being partially
exposed through the third and fourth contact holes, a
control electrode of the driving transistor being elec-
trically connected to the first electrode of the switching
transistor through the fifth contact hole.

24. The method of claim 23, wherein the first and second

patterns are formed by:

forming a second insulating interlayer; and

forming a sixth contact hole and a seventh contact hole,
the first electrode of the driving transistor being par-
tially exposed through the sixth contact hole so as to be
electrically connected to the pixel electrode, the first
current supply line being partially exposed through the
seventh contact hole so as to be electrically connected
to the second current supply line.

25. The method of claim 17, further comprising:

forming a partition wall defining a light emitting region;

forming an organic electro luminescent layer in the light
emitting region; and

forming a counter electrode on the organic electro lumi-
nescent layer and the partition wall.
26. A method of manufacturing a display panel compris-
ing:

forming a scan line, a control electrode electrically con-
nected to the scan line, a first current supply line
substantially in parallel with the scan line, and a storage
capacitor line extended in a longitudinal direction;

forming a data line, a second current supply line, a first
pattern defining a first electrode of a driving transistor,
and a second pattern defining a first electrode of a
switching transistor; and

forming a pixel electrode and a third current supply line
spaced apart from the pixel electrode, the pixel elec-
trode being formed in a region defined by the scan and
data lines.

27. The method of claim 26, wherein the first current
supply line and the scan line are formed from a same layer.

28. The method of claim 26, wherein the second current
supply line and the data line are formed from a same layer.

29. The method of claim 26, wherein the third current
supply line and the pixel electrode are formed from a same
layer.

30. The method of claim 26, wherein the third current
supply line is overlapped with the data line.

31. The method of claim 30, wherein the third current
supply line is electrically connected to the first current
supply line and the data line.

32. The method of claim 26, further comprising:

forming a partition wall defining a light emitting region;

forming an organic electro luminescent layer in the light
emitting region; and
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forming a counter electrode on the organic electro lumi-
nescent layer and the partition wall.
33. A display apparatus comprising:

a column driver receiving an image signal and a first
timing signal to output a data signal;

a low driver receiving a second timing signal to output a
scan signal;

a voltage supplier receiving a voltage control signal to
output a first voltage and a second voltage; and

a display panel controlling an amount of a current formed
by the first and second voltages in response to the first
voltage, the second voltage, the scan signal and the data
signal to generate a light.

34. The display apparatus of claim 33, further comprising

a timing controller receiving the image signal and a control
signal of the image signal to output the image signal and the
first timing signal to the column driver, the timing controller
outputting the second timing signal to the low driver, the
timing controller outputting the voltage control signal to the
voltage supplier.

35. The display apparatus of claim 33, the display panel

comprises:

a data line transferring the data signal;
a scan line transferring the scan signal;

a switching part formed in a unit pixel defined by the data
and scan lines to control an output of the data signal in
response to the scan signal;

a current supply line disposed on at least two sides of the
unit pixel to transfer a current, the sides being disposed
adjacent to one another;

an organic electro luminescent part generating a light in
response to the current; and

a driving part disposed between the organic electro lumi-
nescent part and the current supply line to control the
current in response to the data signal outputted from the
switching part, the current flowing between the organic
electro luminescent part and the current supply line.

36. The display apparatus of claim 35, wherein the current

supply line comprises:

a first current supply line extended in a first direction to
receive a first voltage through a first end portion; and

a second current supply line extended in a second direc-
tion that is different from the first direction to receive
a second voltage through a third end portion,

and wherein the first current supply line is electrically
connected to the second current supply line.

37. The display apparatus of claim 36, further comprising
a plurality of the unit pixels, a plurality of the first current
supply lines and a plurality of the second current supply
lines electrically connected to the first current supply lines at
every unit pixels.

38. The display apparatus of claim 36, further comprising
a plurality of the unit pixels, a plurality of the first current
supply lines corresponding to a plurality of the unit pixels
and a plurality of the second current supply lines electrically
connected to a portion of the first current supply lines, and
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wherein a density of the connection gradually increases in
proportion to a distance from the first end portion.

39. The display apparatus of claim 36, further comprising
a plurality of the unit pixels, a plurality of the first current
supply lines and a plurality of the second current supply
lines, and wherein a portion of the second current supply
lines spaced apart from the first end portion is electrically
connected to the first current supply lines.
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40. The display apparatus of claim 36, wherein the first
voltage is applied to a second end portion of the first current
supply line.

41. The display apparatus of claim 36, wherein the second
voltage is applied to a fourth end portion of the second
current supply line.
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