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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF FABRICATING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2004-103816, filed on
Dec. 9, 2004, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to an organic light

emitting display and a method of fabricating the same, and
more particularly to an organic light emitting display in
which power source lines are electrically connected with
intersecting metal lines to form a grid to minimize the
voltage drop of the power sources and a method of fabri-
cating the same.

[0004] 2. Discussion of Related Art

[0005] Organic light emitting displays are spontaneous
emission devices that emit light by the recombination of
electrons and holes. Organic light emitting displays may be
classified as passive organic light emitting displays or active
organic light emitting displays depending on the driving
method used.

[0006] FIG. 1 illustrates the structure of a conventional
organic light emitting display. Referring to FIG. 1, the
organic light emitting display includes an image display umit
10 for displaying images, a data driver 20 for transmitting
data signals, and a scan driver 30 for transmitting scan
signals.

[0007] The image display unit 10 includes a plurality of
pixels 11 that include organic light emitting diodes (OLED)
and pixel circuits. The image display unit 10 also includes a
plurality of scan lines S1, S2, . . ., Sn-1, and Sn arranged
in a row direction, a plurality of data lines D1, D2, . . .,
Dm-1, and Dm arranged in a column direction, a plurality
of pixel power source lines Vdd for supplying pixel power
sources, and a first power source line 12 for transmitting
power to the pixel power source lines Vdd.

[0008] The scan signals transmitted from the scan lines
S1,82, ..., Sn-1, and Sn and data signals transmitted from
the data lines D1, D2, . . ., Dm-1, and Dm are transmitted
to the pixel circuits. The pixel circuits generate currents
corresponding to the data signals and transmit the currents to
the OLED:s.

[0009] The data driver 20 is connected with the data lines
D1,D2, ..., Dm-1, and Dm to transmit the data signals to
the image display unit 10.

[0010] The scan driver 30 is arranged on the side of the
image display unit 10 and is connected with the scan lines
S1,82, ..., Sn-1, and Sn to transmit the scan signals to the
image display unit 10. The data signals are transmitted to the
pixels 11 that receive the scan signals.

[0011] Ina conventional organic light emitting display, the
magnitude of the voltage drop (IR Drop) of the pixel driving
voltages are different from each other due to non-uniformity
in line resistances caused by the lengths of the pixel power
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source lines Vdd commonly connected to the first power
source line 12. The magnitude of the voltage drop of the
pixel power source lines Vdd increases as the distance of the
pixel power source lines Vdd from the first power source
line 12 increases.

[0012] Therefore, in a conventional organic light emitting
display, the amount of current from the data signal varies
with the position of each pixel 11, and causes the emission
brightness to become non-uniform.

SUMMARY OF THE INVENTION

[0013] This invention provides a light emitting display
that includes pixel power source lines electrically connected
with intersecting metal lines through contact holes. The
pixel power source lines and the intersecting metal lines are
arranged as a mesh to make the voltage levels of the pixel
power sources uniform and reduce the voltage drops of the
pixel driving power sources.

[0014] This invention also provides a light emitting dis-
play in which metal lines that transmit power are narrower
where the metal lines intersect data lines than the width of
the metal lines where the metal lines do not intersect the data
lines to reduce the capacity of the parasitic caps formed
between the metal lines and the data lines.

[0015] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention.

[0016] The present invention discloses an organic light
emitting display, including a plurality of pixels, a plurality of
scan lines transmitting scan signals to the plurality of pixels,
a plurality of data lines transmitting data signals to the
plurality of pixels, and a plurality of pixel power source lines
transmitting power to the plurality of pixels, wherein the
plurality of pixels comprise a plurality of metal lines that
intersect the plurality of pixel power source lines, and
wherein the plurality of metal lines are electrically con-
nected with the plurality of pixel power source lines.

[0017] The present invention also discloses a method of
fabricating an organic light emitting display, including form-
ing channel regions of transistors and first electrodes of
capacitors on a substrate, wherein the channel regions of
transistors and first electrodes of capacitors comprise poly-
silicon, forming a first insulating layer on the channel
regions of the transistors and the first electrodes of the
capacitors, forming scan lines and second electrodes of the
capacitors on the first insulating layer, wherein adjacent
second electrodes of the capacitors are electrically con-
nected with each other and wherein the second electrodes of
the capacitors are arranged in a line substantially parallel to
the scan lines, forming a second insulating layer on the scan
lines and the second electrodes of the capacitors, forming
contact holes in the second insulating layer so that the
contact holes expose the second electrodes of the capacitors,
and forming data lines and pixel power source lines on the
second insulating layer, wherein the pixel power source lines
are electrically connected with the second electrodes of the
capacitors through the contact holes.

[0018] The present invention also discloses a method of
fabricating an organic light emitting display, including form-
ing a channel region of a first transistor, a channel region of
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a second transistor, a channel region of a third transistor, a
channel region of a fourth transistor, a channel region of a
fifth transistor, a first electrode of a first capacitor, and a first
electrode of a second capacitor on a substrate, wherein the
channel region of the first transistor, the channel region of
the second transistor, the channel region of the third tran-
sistor, the channel region of the fourth transistor, the channel
region of the fifth transistor, the first electrode of the first
capacitor, and the first electrode of the second capacitor
comprise polysilicon, forming a first insulating layer on the
channel region of the first transistor, the channel region of
the second transistor, the channel region of the third tran-
sistor, the channel region of the fourth transistor, the channel
region of the fifth transistor, the first electrode of the first
capacitor, and the first electrode of the second capacitor,
forming scan lines, emission control lines, a second elec-
trode of the first capacitor, and a second electrode of the
second capacitor on the first insulating layer, wherein adja-
cent second electrodes of the capacitors are electrically
connected with each other and wherein the second elec-
trodes of the capacitors are arranged in a line substantially
parallel to the scan lines, forming a second insulating layer
on the scan lines, the emission control lines, the second
electrode of the first capacitor, and the second electrode of
the second capacitor, forming contact holes in the second
insulating layer so that the contact holes expose the second
electrodes of the first capacitors; and forming data lines,
pixel power source lines, and the first electrodes of third
capacitors on the second insulating layer, wherein the pixel
power source lines are electrically connected with the sec-
ond electrodes of the first capacitors through the contact
holes.

[0019] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with
the description serve to explain the principles of the inven-
tion.

[0021] FIG. 1 illustrates the structure of a conventional
organic light emitting display.

[0022] FIG. 2 illustrates the structure of an organic light
emitting display according to an exemplary embodiment of
the present invention.

[0023] FIG. 3 is a circuit diagram illustrating an exem-
plary embodiment of the pixel that may be used in the
organic light emitting display of FIG. 2.

[0024] FIG. 4A, FIG. 4B, FIG. 4C, and FIG. 4D are
layout diagrams illustrating the layouts of the image display
unit for which the pixel of FIG. 3 may be used.

[0025] FIG. 5 illustrates the structure of an organic light
emitting display according to an exemplary embodiment of
the present invention.

[0026] FIG. 6 illustrates a first exemplary embodiment of
the pixel that may be used in the organic light emitting
display of FIG. 5.
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[0027] FIG. 7 is a timing diagram illustrating the opera-
tion of the pixel of FIG. 6.

[0028] FIG. 8 illustrates a second exemplary embodiment
of the pixel that may be used in the organic light emitting
display of FIG. 5.

[0029] FIG. 9 is a timing diagram illustrating the opera-
tion of the pixel of FIG. 8.

[0030] FIG.10A, FIG. 10B, FIG. 10C, and FIG. 10D are
layout diagrams illustrating the layouts of the image display
unit for which the pixel of FIG. 6 may be used.

DETAILED DESCRIPTION OF THE
INVENTION

[0031] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention
may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure is thorough, and will fully convey the scope
of the invention to those skilled in the art. In the drawings,
the size and relative sizes of layers and regions may be
exaggerated for clarity.

[0032] Tt will be understood that when an element such as
a layer, film, region or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another
element, there are no intervening elements present.

[0033] FIG. 2 illustrates an organic light emitting display
according to an exemplary embodiment of the present
invention. Referring to FIG. 2, the organic light emitting
display may include an image display unit 100 for display-
ing images, a data driver 200 for transmitting data signals,
and a scan driver 300 for transmitting scan signals.

[0034] The image display unit 100 may include a plurality
of pixels 110 that include organic light emitting diodes
(OLED) and pixel circuits. The image display unit 100 may
also include a plurality of scan lines S1, S2, . . ., Sn-1, and
Sn arranged in a row direction, a plurality of data lines D1,
D2, ..., Dm-1, and Dm arranged in a column direction, a
plurality of pixel power source lines Vdd for supplying pixel
power sources, a first power source line 120 for transmitting
power to the pixel power source lines Vdd, and metal lines
130 arranged in a horizontal direction to electrically connect
the pixel power source lines Vdd with each other. The metal
lines 130 are connected with the pixels to transmit power to
the pixels. The pixel power source lines Vdd are electrically
connected with each other by the metal lines 130 so that the
voltage applied to every pixel power source line Vdd is
uniform.

[0035] The scan signals transmitted from the scan lines
S1, 82, ..., Sn-1, and Sn and the data signals transmitted
from the data lines D1, D2, . . . , Dm-1, and Dm are

transmitted to the pixel circuits. The pixel circuits generate
currents corresponding to the data signals to transmit the
currents to the OLED:s.

[0036] The data driver 200 is connected with the data lines
D1,D2,...,Dm-1, and Dm to transmit the data signals to
the image display unit 100.
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[0037] The scan driver 300 may be arranged on the side of
the image display unit 100 and is connected with the
plurality of scan lines S1, S2, . . ., Sn-1, and Sn to transmit
the scan signals to the image display unit 100. The data
signals are transmitted to the pixels 110 that receive the scan
signals.

[0038] FIG. 3 illustrates a first exemplary embodiment of
the pixel that may be used in the organic light emitting
display of FIG. 2. Referring to FIG. 3, the pixel may include
a pixel circuit and an OLED. The pixel circuit may include
afirst transistor M1, a second transistor M2, a third transistor
M3, and a capacitor Cst. The first transistor M1, the second
transistor M2, and the third transistor M3 each include a
source, a drain, and a gate. The capacitor Cst includes a first
electrode and a second electrode.

[0039] The source of the first transistor M1 is connected to
the pixel power source line Vdd, the drain of the first
transistor M1 is connected to the source of a third transistor
M3, and the gate of the first transistor M1 is connected to a
first node A. The first node A is connected to the drain of the
second transistor M2. The first transistor M1 supplies cur-
rent corresponding to a data signal to the OLED.

[0040] The source of the second transistor M2 is con-
nected to the data line Dm, the drain of the second transistor
M2 is connected to the first node A, and the gate of the
second transistor M2 is connected to the first scan line Sn.
The second transistor M2 transmits a data signal to the first
node A in accordance with the scan signal applied to the
second transistor’s M2 gate.

[0041] The first electrode of the capacitor Cst is connected
with the power source supply line Vdd. The second electrode
of the capacitor is connected with the first node A. The
capacitor Cst charges in accordance with a data signal and
uses the charge to apply a signal to the gate of the first
transistor M1 for one frame so that the first ransistor M1 is
operated for one frame.

[0042] FIG. 4A, FIG. 4B, FIG. 4C, and FIG. 4D are
layout diagrams illustrating the layouts of the image display
unit 100 for which the pixel of FIG. 3 may be used.
Referring to FIG, 4A, FIG. 4B, FIG. 4C, and FIG. 4D,
polysilicon is formed on a substrate as illustrated in FIG. 4A
to form the channel regions chl of the first transistors M1,
the channel regions ch2 of the second transistors M2, and the
first electrodes T1 of the capacitors Cst on the substrate. The
channel regions ch2 of the second transistors M2 and the
first electrodes T1 of the capacitors Cst are connected with
each other. Doped polysilicon or intrinsic polysilicon may
be used as the polysilicon.

[0043] As illustrated in FIG. 4B, a first metal layer is used
to form a scan line S on the channel regions ch2 of the
second transistors M2 in a horizontal direction, second
electrodes T2 of the capacitors Cst that face the first elec-
trodes T1 of the capacitors Cst, and gate electrodes G that
overlap the channel regions chl of the first transistors M1.
The second electrodes T2 of the capacitors Cst adjacent to
each other in a horizontal direction are connected with each
other.

[0044] As illustrated in FIG. 4C, a second metal layer is
used to form the data lines Dm and the pixel power source
lines Vdd, which are separated from each other by a prede-
termined distance in a horizontal direction, first wiring lines

Jun. 22, 2006

W1 that connect the first electrodes T1 of the capacitors Cst
with the gate electrodes G, and second wiring lines W2 that
connect the channel regions chl of the first transistors M1
with the anode electrodes of the OLEDs. The channel
regions ch2 of the second transistors M2 are electrically
connected with the data lines Dm. The channel regions chl
of the first transistor M1 are electrically connected with the
pixel power source lines Vdd. The second electrodes T2 of
the capacitors Cst are electrically connected with the pixel
power source lines Vdd through contact holes h. Insulating
layers are deposited between the polysilicon layer, the first
metal layer, and the second metal layer. FIG. 4D shows the
completed image display unit.

[0045] Referring to FIG. 4D, the sites where the data lines
Dm are connected with the channel regions ch2 of the
second transistors M2 become the sources of the second
transistors M2. The sites where the first electrodes T1 of the
capacitors are connected with the gate electrodes G by the
first wiring lines W1 become the drains of the second
transistors M2. The sites where the channel regions ch2 of
the second transistors M2 and the scan lines overlap each
other become the gates of the second transistors M2. The
sites where the channel regions ch2 of the second transistors
M2 are connected with the pixel power source lines Vdd
become the sources of the second transistors M2. The sites
where the anode electrodes of the OLEDs are connected
with the channel regions chl of the first transistors M1 by
the second wiring lines W2 become the drains of the first
transistors M1. The sites where the channel regions chl of
the first transistors M1 and the gate electrodes G overlap
each other become the gates of the first transistors M1. The
sites where the channel regions chl of the first transistors
M1 and the gate electrodes G overlap each other become the
second electrodes T2 of the capacitors Cst.

[0046] The pixel power source lines Vdd and the second
electrodes T2 of the capacitors Cst are electrically connected
with each other so that the power transmitted through the
pixel power source lines Vdd is transmitted to the second
electrodes T2 of the capacitors Cst. The second electrodes
T2 of the capacitors Cst adjacent to each other are connected
with each other. Therefore, the second electrodes T2 of the
capacitors Cst and the pixel power source lines Vdd have the
same voltage level.

[0047] The pixel power source lines Vdd and the second
electrodes T2 of the capacitors Cst become power source
lines that supply the driving power sources to the pixels 110.
The pixel power source lines Vdd and the second electrodes
T2 of the capacitors Cst thus form a grid. The widths of the
pixel power source lines, the second electrodes T2 of the
capacitors Cst, and the data source lines where the pixel
power source lines and the second electrodes T2 of the
capacitors Cst intersect the data lines are narrow to reduce
the parasitic caps formed at the intersection of the pixel
power source lines and the second electrodes T2 of the
capacitors Cst with the data lines.

[0048] When a large amount of current is supplied to one
pixel so that a voltage drop is generated in the pixel power
source line Vdd directly connected with a pixel 110, the
voltage drop is generated in all of the pixel power source
lines Vdd because all of the pixel power source lines Vdd are
connected with each other by the second electrodes T2 of the
capacitors Cst. It is therefore possible to reduce the voltage
drops of the pixel power source lines Vdd.
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[0049] FIG. 5 illustrates the structure of a light emitting
display according to an exemplary embodiment of the
present invention. Referring to FIG. 5, the light emitting
display may include an image display unit 100 for display-
ing images, a data driver 200 for transmitting data signals,
and a scan driver 300 for transmitting scan signals.

[0050] The image display unit 100 may include a plurality
of pixels 110 that include OLEDs and pixel circuits. The
image display unit 100 may also include a plurality of scan
lines S1, S2, . .., Sn-1, and Sn arranged in a row direction,
a plurality of emission control lines E1, E2, . . ., En-1, and
En arranged in a row direction, a plurality of data lines D1,
D2, ..., Dm-1, and Dm arranged in a column direction, a
plurality of pixel power source lines Vdd for supplying pixel
power sources, a first power source line 120 for transmitting
pixel power sources to the pixel power source lines Vdd, and
metal lines 130 arranged in a horizontal direction to elec-
trically connect the pixel power source lines Vdd with each
other. The metal lines are connected with the pixels to
transmit power sources to the pixels. The plurality of pixel
power source lines Vdd are electrically connected with each
other by the metal lines 130 so that the voltages applied to
the entire pixel power source lines Vdd are uniform.

[0051] In the image display unit 100, the scan signals
transmitted from the scan lines S1, S2, .. ., Sn-1, and Sn
and the data signals transmitted from the data lines D1, D2,
..., Dm-1, and Dm are transmitted to the pixel circuits. The
pixel circuits generate currents corresponding to the data
signals to transmit the currents to the OLEDs.

[0052] The data driver 200 is connected with the data lines
D1,D2, ..., Dm-1, and Dm to transmit the data signals to
the image display unit 100.

[0053] The scan driver 300 may be arranged on the side of
the image display unit 100 and is connected with the scan
lines S1, S2, . . ., Sn-1, and Sn and emission control lines
E1, E2, ..., En-1, and En to transmit the scan signals and
the emission control signals to the image display unit 100.
The data signals are transmitted to the pixels 10 that receive
the scan signals and the pixels emit light by the emission
control signals.

[0054] FIG. 6 is a circuit diagram illustrating a first
exemplary embodiment of the pixel that may be used in the
light emitting display of FIG. 5. Referring to FIG. 6, the
pixel includes an OLED and a pixel circuit 110. The pixel
circuit 110 includes a first transistor M1, a second transistor
M2, a third transistor M3, a fourth transistor M4, a fifth
transistor M5, a first capacitor Cst, a second capacitor Cvthl,
and a third capacitor Cvth2.

[0055] Each of the transistors includes a source, a drain,
and a gate. The transistors may be PMOS transistors. Each
source and drain of the transistors may be referred to as a
first electrode and a second electrode, respectively, because
the sources and drains of the transistors have no physical
difference. Each capacitor includes a first electrode and a
second electrode.

[0056] The source of the first transistor M1 is connected
with the pixel power source line Vdd, the drain of the first
transistor M1 is connected with a first node A, and the gate
of the first transistor M1 is connected with a second node B
so that the first transistor M1 determines the amount of
current that flows from the first transistor M1 source to the
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first transistor M1 drain in accordance with the voltage
applied to the first transistor M1 gate.

[0057] The source of the second transistor M2 is con-
nected with the data line Dm, the drain of the second
transistor M2 is connected with a third node C, and the gate
of the second transistor M2 is connected with the first scan
line Sn so that the second transistor M2 performs on and off
operations according to the first scan signal sn transmitted
through the first scan line Sn to selectively transmit the data
signal transmitted through the data line Dm to the third node
C.

[0058] The source of the third transistor M3 is connected
with the first node A, the drain of the third transistor M3 is
connected with the second node B, and the gate of the third
transistor M3 is connected with the second scan line Sn-1 so
that the third transistor M3 performs on and off operations
according to the second scan signal sn-1 transmitted
through the second scan line Sn-1 to make the potential of
the first node A equal to the potential of the second node B.
Therefore, electric current flows through the first transistor
M1 so that the first transistor M1 serves as a diode.

[0059] The source of the fourth transistor Md is connected
with the pixel power source line Vdd, the drain of the fourth
transistor M4 is connected with the third node C, and the
gate of the fourth transistor M4 is connected with the second
scan line Sn-1 so that the fourth transistor M4 selectively
transmits the pixel power source to the third node C in
accordance with the scan signal sn-1.

[0060] The source of the fifth transistor M5 is connected
with the first node A, the drain of the fifth transistor M5 is
connected with the OLED, and the gate of the fifth transistor
MS5 is connected with the emission control line En so that the
fifth transistor M5 performs on and off operations by the
emission control signal en transmitted through the emission
control line En to allow current to flow from the first node
A to the OLED, which causes the OLED to emit light.

[0061] The first electrode of the first capacitor Cst is
connected with the pixel power source line Vdd and the
second electrode of the first capacitor Cst is connected with
the third node C so that the first capacitor Cst stores the
voltage corresponding to the data signal transmitted to the
third node C to maintain the voltage for a predetermined
time.

[0062] The first electrode of the second capacitor Cvthl is
connected with the third node C and the second electrode of
the second capacitor Cvthl is connected with the second
node B so that the threshold voltage Vth of the first transistor
M1 is stored in the period where the second scan signal sn-1
is supplied to the second scan line Sn-1. The second
capacitor Cvth1 stores the threshold voltage Vth of the first
transistor M1 in accordance with the switching of the third
transistor M3 and the fourth transistor M4.

[0063] The first electrode of the third capacitor Cvth2 is
connected with the pixel power source line Vdd and the
second electrode of the third capacitor Cvth3 is connected
with the second node B so that the third capacitor Cvth2
stores the threshold voltage of the first transistor M1 when
the third transistor M3 is turned on by the second scan signal
sn-1 transmitted through the second scan line Sn-1. The
third capacitor Cvth2 is connected to the second capacitor
Cvthl in parallel when the fourth transistor M4 is turned on
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by the second scan signal sn-1 transmitted through the
second scan line Sn-1. Therefore, the second capacitor
Cvth1 and the third capacitor Cvth2 are connected with each
other in parallel so that the capacity of the capacitor becomes
larger. Therefore, it is possible to effectively compensate for
the threshold voltage of the first transistor M1.

[0064] The third capacitor Cvth2 controls the range of the
voltage Vgs between the gate and source of the first tran-
sistor M1 in accordance with the capacity of the third
capacitor Cvth2. Therefore, the third capacitor Cvth2 con-
trols the swing width of the data signal supplied to the gate
terminal of the first transistor M1 in accordance with the
capacity of the third capacitor Cvth2.

[0065] FIG. 7 is a timing diagram illustrating the opera-
tion of the pixel of FIG. 6. Referring to FIG. 7, the pixel is
operated by the first and second scan signals sn and sn—1, the
data signal, and the first emission control signal En. The first
and second scan signals sn and sn-1 and the first emission
control signal En are periodical signals.

[0066] In a first period T1 where the second scan signal
sn-1 is in a low level, the third and fourth transistors M3 and
M4 are turned on so that electric current flows through the
first transistor M1. The first transistor M1 operates as a
diode. The pixel power source is transmitted to the first
electrodes of the second and third capacitors Cvthl and
Cvth2.

[0067] The voltage corresponding to the difference in
voltage between the pixel power source and the threshold
voltage of the first transistor M1 is applied to the second
node B so that the voltage corresponding to the threshold
voltage of the first transistor M1 is stored in the second and
third capacitors Cvthl and Cvth2.

[0068] The charge amount of the second node B is
obtained by EQUATION 1.

o-3cy,
On3(T1)=Coppn Vit CooVik

[0069] 1Inasecond period T2 where the second scan signal
sn-1 in a high level is supplied to the second scan line Sn-1
and the first scan signal sn in a low level is supplied to the
first scan line Sn, the third and fourth transistors M3 and M4
are turned off and the second transistor M2 is turned on.
Therefore, the data signal supplied from the data driver 200
to the data line Dm is supplied to the third node C via the
second transistor M2.

[0070] Therefore, the data signal and the data signal AV
data by the compensating voltage stored in the second and
third capacitors Cvth1 and Cvth2 are supplied to the gate of
the first transistor M1. The charge amount of the second
node B and the voltage of the second node B in the second
period T2 are obtained by EQUATION 2.

[EQUATION 1]

e=)cv [EQUATION 2]
On3(T2) = C2(Vy3 = Viare) + Cvth2(Vys - VDD)
On3(TH - Qu3(12) =0

Vs =
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Cvihl Cvih2

Comnl + O "4t G oo PP+ Vi

[0071] wherein, when Cvth2=0, V,=Vdata—Vth. Also,
when Cvth1=Cvth2,

1
Vg = E(Vdam +VDD) + Vih

[0072] Therefore, the voltage Vgs between the gate and
source of the first transistor M1 can be controlled as repre-
sented in EQUATION 3.

Cvihl [EQUATION 3]

Vgs = Tkl 7 Coid (Vdata— VDD) + Vih

[0073] As a result, the swing width of the data signal
supplied to the data line Dm is obtained by EQUATION 4.

Cvth! [EQUATION 4]

Data Swing Range = mAVdata

[0074] The fifth transistor M5 is turned on in a part of the
period where the first scan signal sn in a low level is supplied
to the first scan line Sn in accordance with the emission
control signal en in a low level supplied to the emission
control signal line En. Therefore, the OLED emits light due
to the current supplied from the first transistor M1 via the
fifth transistor MS5.

[0075] After the first period T1 where the first scan signal
sn in a high level is supplied to the first scan line Sn, the first
transistor M1 is turned on by the data signal stored in the first
capacitor Cst so that the OLED emits light for one frame.

[0076] As described above, even if the threshold voltages
Vth of the first transistors M1 in the pixels 110 of the image
display unit 100 are different from each other, the threshold
voltages Vth of the first transistors M1 are compensated for
by the data signals using the second capacitors Cvthl, the
third transistors M3, and the fourth transistors M4 so that the
currents supplied to the OLEDs are uniform, which makes
the brightness of the OLEDs uniform.

[0077] The swing width of the data signal is controlled
using the capacity of the third capacitor Cvth2. It is therefore
possible to prevent the swing width of the data signal from
being reduced as the emission effect of the OLED increases.

[0078] Itis possible to increase the swing width of the data
signal because it is possible to control the range of the
voltage Vgs between the gate and source of the first tran-
sistor M1 by controlling the capacity of the third capacitor
Cvth2. As a result, it is possible to increase the swing width
of the data signal Vdata which may be reduced as the effect
of the OLED increases so that it is possible to easily display
gray scales.
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[0079] When the pixel of FIG. 6 includes an NMOS
transistor, the pixel of FIG. 8 is obtained. The pixel emits
light when the signals illustrated in FIG. 9 are input.

[0080] FIG.10A, FIG.10B, FIG. 10C, and FIG. 10D are
layout diagrams illustrating the layout of the image display
unit for which the pixel of FIG. 6 may be used. Referring to
FIG. 10, polysilicon is formed on a substrate as illustrated
in FIG. 10A to form channel region chl of the first tran-
sistor, ch2 of the second transistor, ch3 of the third transistor,
ch5 of the fifth transistor, the first electrodes 1T1 of the first
capacitors Cst, and the first electrodes 2T1 of the second
capacitors Cvthl. The channel regions chl of the first
transistors M1 are connected with the channel regions ch3 of
the third transistors M3. The channel regions ch4 of the
fourth transistors M4 are connected with the first electrodes
1T1 of the first capacitors Cst. The first electrodes 1T1 of the
first capacitors Cst are connected with the first electrodes
2T1 of the second capacitors Vthl. Doped polysilicon or
intrinsic polysilicon may be used as the polysilicon.

[0081] As illustrated in FIG. 10B, a first metal layer is
used to form the emission control lines En on the channel
regions ch5 of the fifth transistors M5 in a horizontal
direction and the scan lines Sn on the channel region ch3 of
the third transistor M3 and the channel region ch4 of the
fourth transistor M4 in a horizontal direction. The second
electrodes 1T2 of the first capacitors Cst and the second
electrodes 2T2 of the second capacitors Cvthl are formed
between the scan lines Sn and the emission control lines En.
The second electrodes 2T2 of the second capacitors Cvthl
become the second electrodes 3T2 of the third capacitors
Cvth2.

[0082] As illustrated in FIG. 10C, a second metal layer is
used to form the data lines Dm, the pixel power source lines
Vdd, and the first electrodes 3T1 of the third capacitors
Cvth2. The two pixels adjacent to each other in a horizontal
direction are commonly connected with one pixel power
source line Vdd so that the two pixels share one pixel power
source line Vdd. Wiring lines are formed so that the channels
and the electrodes of the capacitors are electrically con-
nected with each other. The second electrodes 1T2 of the
first capacitors Cst and the pixel power source lines Vdd are
electrically connected with each other through contact holes
h. Insulating layers are formed between the polysilicon
layer, the first metal layer, and the second metal layer. FIG.
10D shows the completed image display unit.

[0083] Referring to FIG. 10D, the second electrodes 2T2
of the second capacitors Cvthl and the first electrodes 3T1
of the third capacitors Cvth2 are formed through the first
metal layer. Therefore, the second capacitors Cvth1 and the
third capacitors Cvth2 are connected with each other in
parallel. The pixel power source lines Vdd and the second
electrodes 1T2 of the first capacitors Cst are electrically
connected with each other so that the power transmitted
through the pixel power source lines Vdd are transmitted to
the second electrodes 1T2 of the first capacitors Cst. The
second electrodes 1T2 of the first capacitors Cst adjacent to
each other are connected with each other. Therefore, all of
the pixel power source lines Vdd have the same voltage
level.

[0084] The pixel power source lines Vdd and the second
electrodes 1T2 of the first capacitors Cst become power
source lines that supply driving power sources to the pixels.
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The pixel power source lines Vdd and the second electrodes
1T2 of the first capacitors Cst thus form a grid.

[0085] When a large amount of current is supplied to one
pixel so that a voltage drop is generated in the pixel power
source line Vdd directly connected with a pixel 110, the
voltage drop is generated in all of the pixel power source
lines Vdd because all of the pixel power source lines Vdd are
connected with each other by the second electrodes 1T2 of
the first capacitors Cst. It is therefore possible to reduce the
width of the voltage drop and the drop in the driving voltage
of the pixel.

[0086] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An organic light emitting display, comprising:

a plurality of pixels;

a plurality of scan lines transmitting scan signals to the
plurality of pixels;

a plurality of data lines transmitting data signals to the
plurality of pixels; and

a plurality of pixel power source lines transmitting power
to the plurality of pixels;

wherein the plurality of pixels comprise a plurality of
metal lines that intersect the plurality of pixel power
source lines, and

wherein the plurality of metal lines are electrically con-
nected with the plurality of pixel power source lines.
2. The organic light emitting display of claim 1,

wherein the plurality of metal lines are electrically con-
nected with the plurality of pixel power source lines
through contact holes.

3. The organic light emitting display of claim 2,

wherein the plurality of pixels comprise capacitors includ-
ing first electrodes and second electrodes, and

wherein the plurality of metal lines are the second elec-
trodes of the capacitors.
4. The organic light emitting display of claim 3,

wherein the first electrodes of the capacitors are formed in
channel regions,

wherein the second electrodes of the capacitors are
formed by metal layers, and

wherein the metal layers are electrically connected with
gate electrodes.
5. The organic light emitting display of claim 4,

wherein adjacent second electrodes of the capacitors are
electrically connected with each other by the plurality
of metal lines.

6. The organic light emitting display of claim 5,

wherein the first electrodes of the capacitors comprise
doped polysilicon or intrinsic polysilicon.
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7. The organic light emitting display of claim 1,
wherein the plurality of pixels further comprise:

a first transistor generating current by the pixel power
source in accordance with a first voltage corresponding
to a data signal;

a second transistor receiving a scan signal to transmit the
data signal to the first transistor;

a capacitor maintaining the first voltage for a predeter-
mined time; and

an organic light emitting diode (OLED) receiving current
from the first transistor and emitting light.
8. The organic light emitting display of claim 1, further
comptrising:

a data driver transmitting the data signals; and

a scan driver transmitting the scan signals.
9. The organic light emitting display of claim 1,

wherein the plurality of metal lines intersect the plurality
of data lines; and

wherein the widths of the plurality of metal lines are
smaller where the plurality of metal lines intersect the
plurality of data lines than the widths of the plurality of
metal lines where the plurality of metal lines do not
intersect the plurality of data lines.
10. The organic light emitting display of claim 1, further
comprising:

a plurality of emission control lines transmitting emission
control signals to the plurality of pixels.
11. The organic light emitting display of claim 10,

wherein the plurality of metal lines are electrically con-
nected with the plurality of pixel power source lines
through contact holes.

12. The organic light emitting display of claim 10,

wherein the plurality of pixels further comprise:
an OLED;

a first transistor generating current by the pixel power
source in accordance with a first voltage corresponding
to a data signal,

a second transistor transmitting the data signal to the first
transistor in response to a first scan signal;

a first capacitor storing the first voltage for a predeter-
mined time;

a second capacitor storing a threshold voltage of the first
transistor for a predetermined time;

a third capacitor storing the threshold voltage of the first
transistor for a predetermined time;

a third transistor conducting electric current to the first
transistor in accordance with a second scan signal so
that the first transistor operates as a diode;

a fourth transistor transmitting power to a first electrode
of the second capacitor in accordance with the second
scan signal; and

a fifth transistor transmitting current to the OLED in
accordance with the emission control signal.

Jun. 22, 2006

13. The organic light emitting display of claim 12,

wherein second electrodes of the first capacitors of adja-
cent pixels are electrically connected with each other
by the plurality of metal lines.

14. The organic light emitting display of claim 13,

wherein the first electrodes of the first capacitors comprise
doped polysilicon or intrinsic polysilicon.
15. The organic light emitting display of claim 13,

wherein the range of the voltage between a gate and a
source of the first transistor is controlled in accordance
with the capacity of the third capacitor.

16. The organic light emitting display of claim 13,

wherein two adjacent second electrodes of the first capaci-
tors are connected to one pixel power source line.
17. The organic light emitting display of claim 10, further
comprising:

a data driver transmitting the data signals; and

a scan driver transmitting the first scan signals, the second
scan signals, and the emission control signals.
18. A method of fabricating an organic light emitting
display, comprising:

forming channel regions of transistors and first electrodes
of capacitors on a substrate, wherein the channel
regions of transistors and first electrodes of capacitors
comprise polysilicon;

forming a first insulating layer on the channel regions of
the transistors and the first electrodes of the capacitors;

forming scan lines and second electrodes of the capacitors
on the first insulating layer, wherein adjacent second
electrodes of the capacitors are electrically connected
with each other and wherein the second electrodes of
the capacitors are arranged in a line substantially par-
allel to the scan lines;

forming a second insulating layer on the scan lines and the
second electrodes of the capacitors;

forming contact holes in the second insulating layer so
that the contact holes expose the second electrodes of
the capacitors; and

forming data lines and pixel power source lines on the
second insulating layer, wherein the pixel power source
lines are electrically connected with the second elec-
trodes of the capacitors through the contact holes.
19. A method of fabricating an organic light emitting
display, comprising:

forming a channel region of a first transistor, a channel
region of a second transistor, a channel region of a third
transistor, a channel region of a fourth transistor, a
channel region of a fifth transistor, a first electrode of
a first capacitor, and a first electrode of a second
capacitor on a substrate, wherein the channel region of
the first transistor, the channel region of the second
transistor, the channel region of the third transistor, the
channel region of the fourth transistor, the channel
region of the fifth transistor, the first electrode of the
first capacitor, and the first electrode of the second
capacitor comprise polysilicon;

forming a first insulating layer on the channel region of
the first transistor, the channel region of the second
transistor, the channel region of the third transistor, the
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channel region of the fourth transistor, the channel
region of the fifth transistor, the first electrode of the
first capacitor, and the first electrode of the second
capacitor;

forming scan lines, emission control lines, a second
electrode of the first capacitor, and a second electrode
of the second capacitor on the first insulating layer,
wherein adjacent second electrodes of the capacitors
are electrically connected with each other and wherein
the second electrodes of the capacitors are arranged in
a line substantially parallel to the scan lines;

forming a second insulating layer on the scan lines, the
emission control lines, the second electrode of the first
capacitor, and the second electrode of the second
capacitor;

forming contact holes in the second insulating layer so
that the contact holes expose the second electrodes of
the first capacitors; and
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forming data lines, pixel power source lines, and the first
electrodes of third capacitors on the second insulating
layer, wherein the pixel power source lines are electri-
cally connected with the second electrodes of the first
capacitors through the contact holes.

20. The method of claim 19,

wherein the second electrodes of the second capacitors are
also the second electrodes of the third capacitors.
21. The method of claim 19,

wherein two horizontally adjacent pixels are connected to
one emission control line.
22. The method of claim 19,

wherein the second electrodes intersect the data lines; and

wherein the second electrodes are narrower where the
second electrodes intersect the data lines.
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