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(57) ABSTRACT

A light emitting display includes a substrate, a semiconductor
layer on the substrate, a first insulation layer on the semicon-
ductor layer, a first electrode layer and a second electrode
layer on the first insulation layer, the first electrode layer
having a first length and the second electrode layer having a
second length, the first electrode layer corresponding to a
storage capacitor, the second electrode layer corresponding to
a boosting capacitor, a second insulation layer on the first
electrode layer and the second electrode layer, and a third
electrode layer on the second insulation layer, wherein a
length of a first portion of the third electrode layer that over-

(51) Int.ClL laps the first electrode layer is longer than a length of'a second
G09IG 3/10 (2006.01) portion of the third electrode layer that overlaps the second
HO01J 924 (2006.01) electrode layer.
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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF MANUFACTURING THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Embodiments relate to an organic light emitting
display. More particularly, embodiments relate to organic
light emitting displays capable of supplying a predetermined
current to an organic light emitting diode and a method of
manufacturing such organic light emitting displays.

[0003] 2. Description of the Related Art

[0004] Various types of flat panel display devices that are
lighter in weight and smaller in volume than a cathode ray
tube having a substantially same screen size are being devel-
oped. Such flat panel display devices include liquid crystal
displays, field emission displays, plasma display panels, and
organic light emitting displays.

[0005] Theorganiclight emitting displays display an image
using organic light emitting diodes (OLEDs) that generate
light by the recombination of electrons and holes. In general,
organic light emitting displays have a fast response speed and
consume relatively less power. A light emitting display device
may generate light in an organic light emitting diode by
supplying a current corresponding to a data signal to the
organic light emitting diode using a drive transistor formed in
each pixel.

[0006] Each pixel includes a plurality of transistors and a
plurality of capacitors for compensating for a threshold volt-
age of the drive transistor. In such cases, for each of the pixels,
an amount of current supplied to the respective OLED
depends ona capacitance of each of the capacitors included in
the pixel. As aresult, it may be very difficult to reliably supply
a predetermined current to the respective OLEDs. An organic
light emitting display including a pixel(s), which includes at
least two capacitors and an OLED, that is capable of supply-
ing a stable current to the OLED by regulating the capaci-
tances of the capacitors, and a method of manufacturing such
a capacitor are desired.

SUMMARY OF THE INVENTION

[0007] Embodiments are directed to a light emitting dis-
play, e.g., an organic light emitting display, and a method of
manufacturing thereof, which substantially overcome one or
more of the problems due to the limitations and disadvantages
of the related art.

[0008] It is therefore a feature of an embodiment of the
invention to provide a light emitting display, e.g., an organic
light emitting display, and a method of manufacturing such a
light emitting display employing a boosting capacitor and a
storage capacitor in a pixel thereof, which may enable an
image of a predetermined brightness to be displayed.

[0009] It is therefore a feature of an embodiment of the
invention to provide an organic light emitting display capable
of supplying a predetermined current to an organic light emit-
ting diode and a method for manufacturing such an organic
light emitting display.

[0010] At least one of the above and other features and
advantages of the invention may be realized by providing an
organic light emitting display including a boosting capacitor
and a storage capacitor in each pixel region thereof, the light
emitting display including a substrate, a semiconductor layer
on the substrate, a first insulation layer on the semiconductor
layer, a first electrode layer and a second electrode layer on
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the first insulation layer, the first electrode layer having a first
length and the second electrode layer having a second length,
the first electrode layer corresponding to the storage capaci-
tor, the second electrode layer corresponding to the boosting
capacitor, a second insulation layer on the first electrode layer
and the second electrode layer, and a third electrode layer on
the second insulation layer, wherein a length of a first portion
of the third electrode layer that overlaps the first electrode
layer is longer than a length of a second portion of the third
electrode layer that overlaps the second electrode layer.
[0011] The third electrode layer may be electrically
coupled to the semiconductor layer via a contact hole. The
first length may be longer than the second length. Overlap-
ping portions of the semiconductor layer and the second
electrode layer may correspond to a first sub-boosting capaci-
tor and overlapping portions of the second electrode layer and
the second portion of the third electrode layer may corre-
spond to a second sub-boosting capacitor, and the first sub-
boosting capacitor and the second sub-boosting capacitor
may together correspond to the boosting capacitor.

[0012] Overlapping portions of the semiconductor layer
and the first electrode layer correspond to a first sub-storage
capacitor and overlapping portions of the first electrode layer
and the first portion of the third electrode layer may corre-
spond to a second sub-storage capacitor, and the first sub-
storage capacitor and the second sub-storage capacitor may
together correspond to the storage capacitor.

[0013] A boosting ratio corresponding to a capacitance of
the first sub-boosting capacitor divided by a capacitance of
the second sub-boosting capacitor may be greater than a
storage ratio corresponding to a capacitance of the first stor-
age capacitor divided by a capacitance of the second storage
capacitor.

[0014] A capacitance of the boosting capacitor may be less
than a capacitance of the storage capacitor.

[0015] The second length may be different from the first
length. The first length may be longer than the second length.
A first terminal of the boosting capacitor may be coupled to a
first terminal of the storage capacitor, a second terminal of the
boosting capacitor may be coupled to a scan line, and a second
terminal of the storage capacitor is coupled to a first power
source.

[0016] At least one of the above and other features and
advantages of the invention may be separately realized by
providing a method of manufacturing an organic light emit-
ting display, the method including forming a semiconductor
layer in each pixel region on a substrate, forming a first
insulation layer on the semiconductor layer, forming a first
electrode layer having a first length and corresponding to a
storage capacitor and a second electrode layer having a sec-
ond length, the first electrode layer corresponding to a storage
capacitor and the second electrode corresponding to a boost-
ing capacitor, forming a second insulation layer on the first
electrode layer and the second electrode layer, and forming a
third electrode layer on the second insulation layer, wherein a
length of a first portion of the third electrode layer that over-
laps the first electrode layer is longer than a length of'a second
portion of the third electrode layer that overlaps the second
electrode layer.

[0017] The method may further include forming a contact
hole exposing a portion of the semiconductor layer between
the first electrode layer and the second electrode layer after
forming the second insulation layer, wherein forming the
third electrode layer comprises forming the third electrode
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layer by filling the contact hole so that the third electrode
layer is electrically coupled to the semiconductor layer
through the contact hole. A ratio of an overlapping area of the
second electrode layer and the semiconductor layer divided
by an overlapping area of the second electrode layer and the
second portion of the third electrode layer may be larger than
an overlapping area of the first electrode layer and the semi-
conductor layer divided an overlapping area of the first elec-
trode layer and the first portion of the third electrode layer.

[0018] The method may further include forming a third
insulation layer on the third electrode layer, and forming an
organic light emitting diode layer on the third insulation layer.
The second length may be different from the first length.

[0019] At least one of the above and other features and
advantages of the invention may be separately realized by
providing a light emitting display including a plurality of
pixel regions, each pixel region may include a plurality of
transistors on a substrate, a boosting capacitor coupled
between control electrodes of two of the plurality of transis-
tors, a storage capacitor including a first terminal coupled to
afirst terminal of the boosting capacitor and a second terminal
coupled to a first power source, wherein the boosting capaci-
tor 1s adapted to increase a voltage at the first terminal of the
storage capacitor, a capacitance of the boosting capacitor is
less than a capacitance of the storage capacitor, and a change
in the capacitance of the boosting capacitor is offset by a
change in the capacitance of the storage capacitor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other features and advantages of the
present invention will become more apparent to those of
ordinary skill in the art by describing in detail exemplary
embodiments thereof with reference to the attached drawings,
in which:

[0021] FIG. 1 illustrates a block diagram of an organic light
emitting display according to an exemplary embodiment of
the invention;

[0022] FIG. 2 illustrates a timing diagram of signals
employable by an exemplary method for driving the organic
light emitting display shown in FIG. 1 according to an exem-
plary embodiment of the invention;

[0023] FIG. 3 illustrates a circuit diagram of an exemplary
demultiplexer employable by the organic light emitting dis-
play shown in FIG. 1;

[0024] FIG. 4 illustrates a circuit diagram of an exemplary
embodiment of a pixel employable by the organic light emit-
ting display shown in FIG. 1;

[0025] FIG. 5illustrates a circuit diagram of an exemplary
coupling scheme for connecting the demultiplexer of FIG. 3
and the pixel of F1G. 4;

[0026] FIG. 6illustrates a diagram of a scan signal supplied
to a scan line;
[0027] FIG. 7 illustrates a graph of relationships between

pixel current and capacitances of a storage capacitor and a
boosting capacitor of the pixel illustrated in FIG. 4;

[0028] FIG. 8 illustrates a cross-sectional view of an exem-
plary storage capacitor and an exemplary boosting capacitor
according to an embodiment of the invention; and
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[0029] FIG. 9illustrates a cross-sectional view of the exem-
plary storage capacitor and the exemplary boosting capacitor
shown in FIG. 8 with an additional layer formed thereon.

DETAILED DESCRIPTION OF THE INVENTION

[0030] Korean Patent Application No. 10-2007-0019571,
filed on Feb. 27, 2007, in the Korean Intellectual Property
Office, and entitled: “Organic Light Emitting Display and
Method of Manufacturing the Same,” is incorporated by ref-
erence herein in its entirety.

[0031] Exemplary embodiments of the invention will now
be described more fully hereinafter with reference to the
accompanying drawings, in which exemplary embodiments
of the present invention are illustrated. Aspects of the inven-
tion may, however, be embodied in different forms and should
not be construed as limited to the exemplary embodiments set
forth herein. Rather, these exemplary embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art.

[0032] Inthe figures, the dimensions of layers and regions
may be exaggerated for clarity of illustration. It will also be
understood that when an element is referred to as being
“between” two elements, it may be the only element between
the two elements, or one or more intervening elements may
also be present. It will also be understood that when an ele-
ment is referred to as being “on,” “above,” “below,” or
“under” another element, it may be directly “on,” “above,”
“below,” or “under” the other element, or one or more inter-
vening elements may be present. Like reference numerals
refer to like elements throughout the specification.

[0033] FIG. 1illustrates a block diagram of an organic light
emitting display as an exemplary embodiment of the inven-
tion. FIG. 2 illustrates atiming diagram of signals employable
by an exemplary method for driving the organic light emitting
display shown in FIG. 1 according to an exemplary embodi-
ment of the invention.

[0034] Referring to FIG. 1, the organic light emitting dis-
play may include a scan driver 110, a data driver 120, a pixel
section 130, a timing controller 150, a demultiplexer block
section 160, a demultiplexer controller 170, and a plurality of
data capacitors Cdata.

[0035] The pixel section 130 may include a plurality of
pixels 140 located inregions defined by respective portions of
scan lines S1 to Sn and data lines D1 to Dm. Each of the pixels
140 may generate a light of a predetermined brightness cor-
responding to a data signal supplied from the data line D.
Each of'the pixels 140 may be coupled to two of the scan lines
S1 to Sn, one of the data lines D1 to Dm, a power source line
for supplying a first power source voltage ELVDD, and an
initialization line (not shown) for supplying an initialization
power source. For example, each of the pixels 140 in a last
row of pixels may be coupled to the (n-1)th scan line Sn-1, the
nth scan line Sn, a respective one of the data lines D1 to Dm,
the power source line, and the initialization line. Each of the
pixels 140 in a first row of pixels may be coupled, e.g., to a 0%
scan line SO (not shown), the first scan line S1, a respective
one of the data lines D1 to Dm, the power source line, and the
initialization line.

[0036] The timing controller 150 may generate a data drive
control signal DCS and a scan drive control signal SCS cor-
responding to externally supplied synchronizing signals. The
data drive control signal(s) DCS produced in the timing con-



US 2008/0203931 A1

troller 150 may be supplied to the data driver 120 and the scan
drive control signal(s) SCS may be supplied to the scan driver
110.

[0037] Thescandriver 110 may generate a scan signal(s) in
response to a scan drive control signal SCS supplied from the
timing controller 150. The scan driver 110 may sequentially
supply the generated scan signal(s) to the scan lines S1 to Sn,
respectively.

[0038] As shown in FIG. 2, the scan driver 110 may supply
the respective scan signal(s) only during a portion of each
horizontal period 1H, e.g., a first horizontal period 1H. More
particularly, in some embodiments, each horizontal period
1H for driving, e.g., a row of the pixels 140 in the pixel section
130, may include a scan period for supplying a respective
scan signal(s) and a data period for supplying a respective
data signal(s). For example, each of the horizontal periods 1H
may be divided between a scan period and a data period. More
particularly, e.g., during a scan period of a horizontal period
for driving the pixels 140 in the (n-1)th scan line Sn-1, the
scan driver 110 may supply a scan signal, e.g., having a low
level, to the (n-1)th scan line Sn-1, and during a data period of
the horizontal period 1H for driving the pixels 140 in the
(n-1)th line Sn-1, the scan driver 110 may supply no scan
signal, e.g., a scan signal having, a high level, to the (n-1)th
scan line.

[0039] The scan driver 110 may also generate a light emis-
sion control signal(s) in response to a scan drive control signal
SCS. The scan driver 110 may sequentially supply the gen-
erated light emission control signal(s) to light emission con-
trol lines E1 to En. Each of the light emission control signals
may be supplied, e.g., changed to a high voltage level, for at
least two horizontal periods 1H. More particularly, as shown
in FIG. 2, in some embodiments, each of the light emission
control signals may be supplied, e.g., changed to a high volt-
age level, for two consecutive horizontal periods 1H.

[0040] The data driver 120 may generate data signal(s) in
response to a data drive control signal DCS supplied from the
timing controller 150. The data driver 120 may supply the
generated data signal(s) to output lines O1 to Ony/i, respec-
tively. More particularly, in some embodiments, the data
driver 120 may sequentially supply at least i (i is a natural
number greater than 2) data signals to each of the output lines
01 to Om/i during one horizontal period 1H.

[0041] The demultiplexer block section 160 may include
m/1 demultiplexers 162-1 to 162-Om/i. That is, the demulti-
plexer block section 160 may include a same number of
demultiplexers as a number of the output lines O1 to Om/i of
the data driver 120. Each of the demultiplexers 162-1 to
162-Om/i may be coupled to a respective one of the output
lines O1 to Om/i and/or to i data lines D.

[0042] The demultiplexer block section 160 may receive
the data signals from the data driver 120. In some embodi-
ments, during each of the data periods, the data driver 120
may sequentially supply 1 data signals to each of the demul-
tiplexers 162-1 to 162-Om/i, via the respective output lines
O1 to Om/i. Further, during each data period, each of the
demultiplexers 162 may supply the i number of data signals
supplied thereto, from the data driver 120 via the respective
output line O, to the i number of data lines D associated
therewith. For example, during each data period, the demul-
tiplexer 162-2 coupled to the second output line O2 may
receive the respective 1 number of data signals, from the data
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driver 120 via the second output line O2, and may output i
number of data signals to the datalines Di+1 to D27 associated
therewith.

[0043] Referring to FIGS. 1 and 2, in some embodiments,
each of the demultiplexers 162-1 to 162-Onv/i may be asso-
ciated with a pixel unit, e.g., three adjacent pixels 140 in a row
of the pixels 140. Thus, during a respective data period of one
horizontal period 1H, corresponding data signals R, G, and B
may be supplied to respective pixels 140 of each pixel unit.
That is, e.g., each of the pixel units may include one pixel 140
for emitting red light, one pixel 140 for emitting green light
and one pixel 140 for emitting blue light.

[0044] In some embodiments, as the data signals may be
respectively supplied to the pixels 140 only during a corre-
sponding data period of a horizontal period 1H, the data
signals may not overlap with, i.e., occur at a same time as, the
scan signals supplied during a scan period of the same hori-
zontal period 1H. Further, the data driver 120 may supply
dummy data DD, which do not contribute to brightness of the
respective pixel 140, during the scan period of each horizontal
period 1H. However, embodiments of the invention are not
limited thereto. For example, in some embodiments, no
dummy data DD may be supplied during the scan period of
each horizontal period 1H.

[0045] Thedemultiplexer controller 170 may supply i num-
ber of control signals CS-1 to CS-i to each of the demulti-
plexers 162-1 to 162-Om/i during the data period of one
horizontal period 1H. Thus, the 1 data signals, supplied to
each of the demultiplexers 162-1 to 162-Om/i via the respec-
tive one of the output lines O1 to Om/I, may be divided and
respectively supplied to the i number of data lines D associ-
ated with the respective demultiplexer 162-1 to 162-Om/i
based on the respective control signal CS-1to CS-i. Referring
to FIG. 2, in some embodiments, the demultiplexer controller
170 may sequentially supply the i control signals CS-1 to CS-i
during each data period. Thus, the i control signals CS-1 to
CS-i may not overlap each other, i.e., occur at a same time, as
shown in FIG. 2.

[0046] Although FIG. 1 shows that the demultiplexer con-
troller 170 as a separate and external entity than the timing
controller 150, embodiments of the invention are not limited
thereto. For example, the demultiplexer controller 170 may
be included within the timing controller 150.

[0047] Insome embodiments, there may a same number of
the data capacitors Cdata as a number of data lines D1 to Dm.
In such embodiments, e.g., one of the data capacitors Cdatal
to Cdatam may be coupled to each of the data lines D1 to Dm.
The data capacitors Cdatal to Cdatam may temporarily store
the data signal supplied to the respective data line D1 to Dm
to which it is coupled. The data capacitor Cdata may supply
the stored data signal to the pixel 140 associated therewith.
The data capacitor Cdata may be a parasitic capacitor equiva-
lent to the respective data line D, 1.e., corresponding to char-
acteristics of the respective data line D1 to Dm. The data
capacitors Cdatal to Cdatam, e.g., parasitic capacitors corre-
sponding to each of the data lines D1 to Dm, may have a larger
capacitance than that of a storage capacitor (described
below), which may be included in each of the pixels 140.
[0048] FIG. 3 illustrates a circuit diagram of an exemplary
demultiplexer employable by the organic light emitting dis-
play shown in FIG. 1.

[0049] In the exemplary embodiment illustrated in FIG. 3,
iis equal to 3. However, embodiments of the invention are not
limited thereto. Further, FIG. 3 shows the first demultiplexer
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162-1 coupled to the first output line O1, as an exemplary
demultiplexer. However, embodiments of the invention are
not limited thereto. For example, one, some or all of the
demultiplexers 162 of the demultiplexer controller 160 may
have the characteristics described below with regard to the
first demultiplexer 162-1.

[0050] Referring to FIG. 3, in embodiments in which i is
equal to 3, the demultiplexer 162 may include a first switching
device T1, a second switching device T2, and a third switch-
ing device T3. In embodiments, the demultiplexers 162-1 to
1620m/i may include i number of switching devices T.
[0051] The first switching device T1 may be coupled
between the first output line O1 and the first data line D1. The
first switching device T1 may be turned on when the first
control signal CS1 is supplied, e.g., changed to a low voltage
level, from the demultiplexer controller 170. The first switch-
ing device T1 may supply the data signal from the first output
line O1 to the first data line D1. When the first control signal
CS1 is supplied, the data signal supplied to the first data line
D1 may be temporarily stored in the first data capacitor
Cdatal (R) coupled thereto.

[0052] The second switching device T2 may be coupled
between the first output line O1 and the second data line D2.
The second switching device T2 may be turned on when the
second control signal CS2 is supplied from the demultiplexer
controller 170. The second switching device T2 may supply
the data signal from the first output line O1 to the second data
line D2. When the second control signal CS2 is supplied, the
data signal supplied to the second data line D2 may be tem-
porarily stored in the second data capacitor Cdata2(G)
coupled thereto.

[0053] The third switching device T3 may be coupled
between the first output line O1 and the third data line D3. The
third switching device T3 may be turned on when the third
control signal CS3 is supplied from the demultiplexer con-
troller 170. The third switching device T3 may supply the data
signal from the first output line O1 to the third data line D3.
When the third control signal CS3 is supplied, the data signal
supplied to the third data line D3 may be temporarily stored in
the third data capacitor Cdata3(B) coupled thereto.

[0054] FIG. 4 illustrates a circuit diagram of an exemplary
embodiment of a pixel employable by the organic light emit-
ting display shown in FIG. 1.

[0055] Referring to FIG. 4, each of the pixels 140 according
to an exemplary embodiment of the invention may include a
pixel circuit 142 coupled to an organic light emitting diode
OLED, a respective one of the data lines D1 to Dm, a respec-
tive one of the scan lines S1 to S, and a respective one of the
light emission control lines E1 to En. A combination of cor-
responding ones of the data signals, scan signals and light
emission control signals may respectively control the organic
light emitting diodes OLEDs of the pixels 140. The exem-
plary pixel 140 illustrated in FIG. 4 is connected to the first
data line D1, the nth scan line Sn and the nth emission line En.
[0056] An anode electrode of the organic light emitting
diode OLED may be coupled to the pixel circuit 142, and a
cathode electrode thereof may be coupled to a second power
source ELVSS. A voltage of the second power source ELVSS
may be lower than that of the first power source ELVDD. The
organic light emitting diode OLED may produce a light of,
e.g., one of red color, green color, and blue color based on an
amount of current supplied from the pixel circuit 142.
[0057] The pixel circuit 142 may include a storage capaci-
tor Cst, a first transistor M1, a second transistor M2, a third
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transistor M3, a fourth transistor M4, a fifth transistor M5, a
sixth transistor M6, and a boosting capacitor Cb. The storage
capacitor Cst may be coupled between the first power source
ELVDD and an initialization power source Vint. The first
transistor M1 may include a first electrode coupled between a
first electrode of the second transistor M2 and a first electrode
of the fourth transistor M4, a second electrode coupled to a
first electrode of the third transistor M3 and a first electrode of
the fifth transistor M5, and a control electrode coupled to a
first node N1. The first node N1 may correspond to a second
electrode of the third transistor M3, a first electrode of the
boosting capacitor Cb and a first electrode of the storage
capacitor Cst. A second electrode of the storage capacitor Cst
may be coupled to the first power source ELVDD and a
second electrode of the fourth transistor M4. A second elec-
trode of the boosting capacitor Cb may be coupled to a control
electrode of the second transistor M2, a control electrode of
the third transistor M3 and the nth scan line Sn. A second
electrode of the second transistor M2 may be coupled to the
first data line D1. A control electrode of the fourth transistor
M4 and a control electrode of the fifth transistor M5 may be
coupled to the nth light emission control line En. A second
electrode of the fifth transistor M5 may be coupled to the
anode of the organic light emitting diode OLED. A first ter-
minal of the sixth transistor M6 may be coupled to the first
node N1, asecond electrode of the sixth transistor M6 may be
coupled to the initialization power source Vint, and a control
electrode of the sixth transistor M6 may be coupled to the
(n-1)th scan line Sn-1.

[0058] With regard to the exemplary first, second, third,
fourth, fifth and sixth transistors of the exemplary pixel circuit
142 described herein, the first electrodes thereof may be one
of a drain electrode and a source electrode, and the second
electrode thereof may be the other of a drain electrode and a
source electrode. For example, if the first electrode of the first
transistor M1 is the source electrode, the second electrode of
the first transistor M1 may be the drain electrode. Further,
although the first, second, third, fourth, fifth and sixth tran-
sistors M1, M2, M3, M4, M5 and M6 are illustrated as P-type
MOSFETS, embodiments of the invention are not limited
thereto. Further, as well known to those skilled in the art, if the
first, second, third, fourth, fifth and sixth transistors M1, M2,
M3, M4, M5 and M6 are N-type MOSFETs, the polarity of
driving signals employed for driving the first, second, third,
fourth, fifth and sixth transistors M1, M2, M3, M4, M5 and
M6 may be reversed.

[0059] The first transistor M1 may supply a current corre-
sponding to the voltage charged in the storage capacitor Cst,
1.e. the voltage applied to the first node N1 to the organic light
emitting diode OLED.

[0060] The second transistor M2 may be turned on when a
scan signal is supplied to the nth scan line Sn, e.g., when the
scan signal is changed to alow voltagelevel. When the second
transistor M2 is turned on, the second transistor M2 may
supply the data signal supplied to the data line D1 to the first
electrode of the first transistor M1.

[0061] The third transistor M3 may be turned on when a
scan signal is supplied to the nth scan line Sn, e.g., when the
scan signal is changed to a low voltage level. The third tran-
sistor M3 may couple the first transistor M1 in a diode-
coupled manner. That is, when the third transistor M3 is
turned on, the first transistor M1 may be coupled in the form
of a diode, i.e., may function as a diode.
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[0062] The fourth transistor M4 may be turned on when a
light emission control signal is not supplied, e.g., when a light
emission control signal having a low voltage level is supplied.
The fourth transistor M4 may be turned on to electrically
connect the first power source ELVDD and the first transistor
Mi1.

[0063] The fifth transistor M5 may be turned on when a
light emission control signal is not supplied, e.g., when a light
emission control signal having a low voltage level is supplied.
The fifth transistor M5 may be turned on to electrically con-
nect the first transistor M1 and the organic light emitting
diode OLED.

[0064] The sixth transistor M6 may be turned on when a
scan signal is supplied to the (n-1)th scan line Sn-1, e.g., when
a scan signal having a low voltage level is supplied. The sixth
transistor M6 may be turned on to initialize the first node N1.
A voltage value of the initialization power source Vint may be
set to be lower than the voltage value of the data signal.
[0065] The boosting capacitor Cb may increase the voltage
of the first node N1 when the supply of the scan signal to the
nth scan line Sn is stopped.

[0066] The storage capacitor Cst may store a voltage cor-
responding to the data signal supplied to the data line D1.
[0067] FIG. 5 illustrates a circuit diagram of an exemplary
coupling scheme for coupling the demultiplexer 162-1 of
FIG. 3 and a plurality of the pixels 140R, 140G, 140B accord-
ing to the exemplary pixel 140 illustrated in FIG. 4. That is,
each of the pixels 140R, 140G and 140B illustrated in FIG. 5
correspond to the exemplary pixel 140 illustrated in FIG. 4.
[0068] Hereinafter, exemplary operation of each of the pix-
els 140R, 140G, 140B will be described in detail with refer-
ence to FIGS. 2 through 5. First, the respective scan signal
may be supplied to the (n-1)th scan line Sn-1 during a scan
period of one horizontal period 1H. When the scan signal is
supplied to the (n-1)th scan line Sn-1, the six transistor M6
included in each of the pixels 140R, 140G, and 140B is turned
on. If the sixth transistor M6 is turned on, the storage capaci-
tor Cst and the control electrode of the first transistor M1 may
be coupled to the initialization power source Vint. Thus, the
storage capacitor Cst and the control electrode of the first
transistor M1 may be initialized to a voltage of the initializa-
tion power source Vint.

[0069] Thereafter, the first switching device T1, the second
switching device T2, and the third switching device T3 of the
demultiplexer 162-1 may be sequentially turned on by the
first, second and third control signals CS1, CS2, CS3 sequen-
tially supplied during the respective data period. If the first
switching device T1 is turned on, a voltage corresponding to
the data signal may be charged in the first data capacitor
Cdatal(R) coupled to the first data line D1. If the second
switching device T2 is turned on, a voltage corresponding to
the data signal may be charged in the second data capacitor
Cdata2(G) coupled to the second data line D2. If the third
switching device T3 is turned on, a voltage corresponding to
the data signal may be charged in the third data capacitor
Cdata3(B) coupled to the third data line D1. If the second
transistor M2 included in each of the pixels 140R, 140G, and
140B is turned off, a respective data signal is not supplied to
the pixels 140R, 140G, and 140B.

[0070] Thereafter, a scan signal may be supplied to the nth
scan line Sn for the scan period following the data period, i.e.,
the scan period following the data period of a same horizontal
period 1H. Ifthe scan signal is supplied to the nth scan line Sn,
the second transistor M2 and the third transistor M3 included
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in the pixels 140R, 140G, and 140B may be turned on. If the
second transistor M2 and the third transistor M3 included in
the pixels 140R, 140G, and 140B are turned on, the voltages
corresponding to the respective data signals stored in the first,
second and third data capacitors Cdatal(R), Cdata2(G),
Cdata3(B) may be supplied to the pixels 140R, 140G, and
140B.

[0071] As discussed above, a voltage of the control elec-
trode of the first transistor M1 included in each of the pixels
140R, 140G, and 140B may have been initialized by the
initialization power source Vint when the (n-1)th scan signal
Sn-1 was supplied. Thus, because the voltage of the control
electrode of the first transistor M1 included in each of the
pixels 140R, 140G, and 140B may be lower than the voltage
of the respective data signal, the first transistor M1 is turned
on. If the first transistor M1 is turned on, the respective data
signal is supplied to the first node N1 via the first transistor
M1 and the third transistor M3. Then, a voltage correspond-
ing to the respective data signal is charged in the storage
capacitor Cst included in each of the pixels 140R, 140G, and
140B. A voltage corresponding to the threshold voltage of the
first transistor M1 may be charged in the storage capacitor Cst
in addition to the voltage corresponding to the respective data
signal.

[0072] However, avoltage lower than a predetermined volt-
age may be supplied to the first node N1 of each of the pixels
140R, 140G, and 140B due to charge sharing of the data
capacitor Cdata and the storage capacitor Cst. That is, due to
charge sharing, a predetermined voltage may not be charged
in the storage capacitor Cst.

[0073] Thereafter, supply of the scan signal to the nth scan
line Sn may be stopped. FIG. 6 illustrates a diagram of a scan
signal supplied to a scan line. Thus, e.g., as shown in FIG. 6,
the voltage of the nth scan line Sn may be increased from the
voltage of a fourth power source VVSS to a voltage of a third
power source VVDD.

[0074] Here, the fourth power source VVSS may be a volt-
age supplied when a scan signal is supplied, and may be set to
a voltage capable of turning on the second transistor M2 and
the third transistor M3. The third power source VVDD may be
avoltage supplied when the supply of a scan signal is stopped,
and may be set to a voltage capable of turning off the second
transistor M2 and the third transistor M3.

[0075] When the supply of a scan signal to the nth scan line
Sn is stopped, the first node N1 may be set to a floating state.
Therefore, when the supply of a scan signal to the nth scan
line Sn is stopped, the voltage of the first node N1 may be
increased by the boosting capacitor Cb. Here, the voltage
increase of the first node N1 may be determined by Formula
1.

Voltage Increase of N1 =ChH/(Ch+Cstx(VVDD-VVSS)

[0076] Referring to Formula 1, the voltage increase of the
first node N1 may be determined by the voltage difference
between the voltage of the third power source VVDD and the
voltage of the fourth power source VVSS (VVDD-VVSS) of
the scan signal supplied to the nth scan line Sn and the capaci-
tances of the boosting capacitor Cb and the storage capacitor
Cst. That is, a voltage increase of the first node N1 may be
controlled by regulating the voltages of the third power
source VVDD and the fourth power source VVSS. By
increasing a voltage of the first node N1, a voltage lost as a
result of the charge sharing between the respective data

[Formula 1]
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capacitor Cdata and the respective storage capacitor Cst may
be compensated for. Accordingly, a predetermined gradation
may be expressed.

[0077] In embodiments, a capacitance of the storage
capacitor Cst may be set to be higher than a capacitance of the
boosting capacitor Cb so that the voltage of the first node N1
may be increased by a predetermined difference. For
example, in some embodiments, a voltage difference between
the third power source VVDD and the fourth power source
VVSS may be set to be about 10V or more. Therefore, if the
capacitance of the boosting capacitor Cb is higher than that of
the storage capacitor Cst, the voltage of the first node N1 may
be increased above a predetermined voltage. Thus, to avoid
this, some embodiments of the invention may set the capaci-
tance of the boosting capacitor Cb to be lower than that of the
storage capacitor Cst.

[0078] After the supply of a scan signal to the nth scan line
Sn s stopped and the voltage of the first node N1 is increased,
the supply of a light emission control signal to the nth light
emission control line En may be stopped. Then, the fourth
transistor M4 and the fifth transistor M5 may be turned on,
and a current corresponding to a voltage charged in the stor-
age capacitor Cst is supplied to the organic light emitting
diode OLED.

[0079] FIG. 7 illustrates a graph of relationships between
pixel current and capacitances of the storage capacitor Cst
and a boosting capacitor Cb of the pixel 140 illustrated in FIG.
4.

[0080] First, in the graph of FIG. 7, the W/L of each of the
transistors M1 to M6 and the capacitances of the storage and
boosting capacitors Cst and Cb are set as provided in Table 1.

TABLE 1
Ml 7 24 pm
M2 5 7 um
M3 5 umy7 pm + 5 pm/9 pum (dual)
M4 5 V7 um
M5 5 7 um
M6 5 7 um (dual)
Cst 0.36 pF
Cb 0.04 pF

[0081] In FIG. 7, the line passing through square symbols
(W) corresponds to an amount of current (pixel current) sup-
plied to the organic light emitting diode OLED relative to
capacitance of the storage capacitor Cst, where the capaci-
tance of the storage capacitor Cst is changed by -5% to 5%.
The line passing through the triangular symbols (A) corre-
sponds to an amount of current (pixel current) supplied to the
organic light emitting diode OLED relative to capacitance of
the boosting capacitor Cb, where the capacitance of the boost-
ing capacitor is changed by -5% to 5%. The line passing
through the circular symbols (@) corresponds to an amount of
current (pixel current) supplied to the organic light emitting
diode OLED relative to capacitances of the storage capacitor
Cst and the boosting capacitor Cb, where the capacitance of
the storage capacitor Cst and the boosting capacitor Cb are
changed by a same amount. More particularly, the line pass-
ing through the circular symbols (@) corresponds to an
amount of current (pixel current) supplied to the organic light
emitting diode OLED relative to capacitances of the storage
capacitor Cst and the boosting capacitor Cb, where the
capacitance of the storage capacitor Cst and the boosting
capacitor Cbh are changed by a same magnitude, e.g., the
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capacitance of the storage capacitor Cst is increased by a
same amount by which the capacitance of the boosting
capacitor Cb is decreased.

[0082] Referring to FIG. 7, as the capacitance of the storage
capacitor Cst increases, the pixel current increases. Further,
as the capacitance of the boosting capacitor Cb increases, the
pixel current decreases. In embodiments, the capacitance of
the storage capacitor Cst may be increased while the capaci-
tance of the boosting capacitor Cb is decreased, i.e., the
capacitances of the storage capacitor Cst and the boosting
capacitor Cb may be simultaneously increased and
decreased, respectively. Thus, an amount of change in pixel
current may be less than cases in which only the capacitance
of one ofthe capacitors is changed, e.g., the capacitance of the
storage capacitor Cst is increased or the capacitance of the
boosting capacitor Cb is decreased.

[0083] As a result, in embodiments, an influence of the
capacitors Cst and Cb on the pixel current may be minimized
by regulating the capacitances of the storage capacitor Cst
and the boosting capacitor Cb.

[0084] FIG. 8 illustrates a cross-sectional view of an exem-
plary storage capacitor and an exemplary boosting capacitor
according to an exemplary embodiment of the invention. For
convenience, only the exemplary storage and boosting
capacitors Cst, Cb are shown. Embodiments of the invention
are not limited thereto. For example, a plurality of transistors
may be additionally formed in the pixel region.

[0085] Referring to FIG. 8, each of the pixels 140 may
include a semiconductor layer 212 formed on a substrate 210,
afirst electrode layer 2164, a second electrode layer 2165, and
a third electrode layer 220. The semiconductor layer 212 on
the substrate 210 may constitute the capacitors Cb and Cst. In
embodiments, the boosting and/or storage capacitors Cb and
Cst may have a dual capacitor structure, which may aid in
obtaining a sufficient capacitance.

[0086] Further, each of the pixels 140 may further include a
first insulation film 214 and a second insulation film 218. The
first insulation film 214 and the second insulation film 218
may insulate the semiconductor layer 212, the first electrode
layer 2164, the second electrode layer 2165, and the third
electrode layer 220. For example, the first insulation film 214
may be between the semiconductor layer 212 and the first
electrode layer 216a and the second electrode layer 2164, and
the second insulation film 218 may be between the first elec-
trode layer 2164 and the second electrode layer 2164 and the
third electrode layer 220.

[0087] Referring to FIG. §, an exemplary method of manu-
facturing the storage capacitor Cst and the boosting capacitor
Cb of the pixel 140 according to an exemplary embodiment
will be described. As shown in FIG. 8, the semiconductor
layer 212 may be formed on the substrate 210. More particu-
larly, in some embodiments, the semiconductor layer 212
may be simultaneously formed of the same material as the
semiconductor layer forming channels of the transistors. For
example, the semiconductor 212 may include poly-Si.
[0088] After the semiconductor layer 212 is formed on the
substrate 210, the first insulation film 214 may be formed on
the semiconductor layer 212. Thereafter, the first electrode
layer 2164 may be formed in a storage capacitor Cst forming
region and the second electrode layer 2165 may be formed in
a boosting capacitor Cb forming region. The first electrode
layer 261 and the second electrode layer 2165 may be formed
simultaneously. More particularly, the first electrode layer
216a and the second electrode layer 2165 may be simulta-
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neously formed of the same material as the control electrodes
of the transistors of the pixel 140. The first insulation film 214
may electrically insulate the first electrode layer 2164, the
second electrode layer 2165, and the semiconductor layer 212
from each other.

[0089] More particularly, in some embodiments, a capaci-
tance of the storage capacitor Cst may be set to be higher than
that of the boosting capacitor Cb. Thus, in some embodi-
ments, as shown in FIG. 8, a length of the first electrode layer
216a (corresponding to distance between arrows Cstl) may
be set to be longer than a length of the second electrode 2165
(corresponding to distance between arrows Cbl).

[0090] After the first electrode layer 2164 and the second
electrode layer 2165 are formed, the second insulation film
218 may be formed so as to cover the first electrode layer 216a
and the second electrode layer 2165. After the second insu-
lation film 218 is formed, a contact hole 205 may be formed
so that a portion of the semiconductor layer 212 may be
exposed between the first electrode layer 2164 and the second
electrode layer 2164. The third electrode layer 220 may be
formed on the second insulation layer 218. The third elec-
trode layer 220 may be coupled to the semiconductor layer
212 through the contact hole 205.

[0091] Insome embodiments, as shown in FIG. 8, the third
electrode layer 220 may be formed so that a length of a
portion of the third electrode layer 220, which overlaps the
first electrode layer 2164 (corresponding to distance between
arrows Cst2), may be longer than that of a portion of the third
electrode layer 220, which overlaps the second electrode
layer 2165 (corresponding to distance between arrows Cb2).

[0092] Accordingly, in some embodiments, a combination
of a first sub-boosting capacitor Cb1 and a second sub-boost-
ing capacitor Ch2 may correspond to the boosting capacitor
Cb of FIGS. 4 and 5, and a combination of a first sub-storage
capacitor Cstl and a second sub-storage capacitor Cst2 may
correspond to the storage capacitor Cst of FIGS. 4 and 5.
More particularly, in some embodiments, respective overlap-
ping portions of the semiconductor layer 212, first insulation
film 214 and the first electrode layer 216a may form the first
sub-storage capacitor Cstl. Respective overlapping portions
of the semiconductor layer 212, first insulation film 214 and
the second electrode layer 2165 may form the first sub-boost-
ing capacitor Ch1. Respective overlapping portions of the
first electrode layer 2164, the second insulation film 218 and
the third electrode layer 220 may form the second sub-storage
capacitor Cst2. Respective overlapping portions of the second
electrode layer 2165, the second insulation film 218 and the
third electrode layer 220 may form the second sub-boosting
capacitor Ch2.

[0093] In some embodiments, the boosting capacitor Ch
and the storage capacitor Cst may be formed to satisfy the
condition of Formula 2.

(CH1/Ch2)>(Cst1/Cst2)

[0094] Referring to Formula 2, since the storage capacitor
Cst and the boosting capacitor Cb may have the same change
ratios, a resulting amount of change in pixel current may be
minimized and/or reduced. For example, in a case in which a
ratio between the first sub-storage capacitor Cstl and the
second sub-storage capacitor Cst2 is below 10, a ratio
between the first sub-boosting capacitor Cb1 and the second
sub-boosting capacitor Cb2 may be above 10.

[Formula 2]
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[0095] FIG. 9illustrates a cross-sectional view of the exem-
plary storage capacitor and the exemplary boosting capacitor
shown in FIG. 8 with additional layers formed thereon.
[0096] Additional layers may be formed on the second
electrode layer 220 of FIG. 8 as a result of forming, e.g., a
transistor(s) of the pixel 140. For example, as shown in FIG.
9, athird insulation layer 222 (or a planarization layer) and an
organic light emitting diode layer 224 may be formed on the
third electrode layer 220.

[0097] As mentioned above, in the organic light emitting
display and the method for manufacturing the organic light
emitting display according to an embodiment of the inven-
tion, an change in an amount of pixel current may be mini-
mized, or at least reduced, by regulating capacitances of
capacitors, e.g., a storage capacitor and a boosting capacitor,
included in each pixel. Thus, embodiments of the invention
may enable an image of a predetermined brightness to be
displayed.

[0098] Exemplary embodiments of the present invention
have been disclosed herein, and although specific terms are
employed, they are used and are to be interpreted in a generic
and descriptive sense only and not for purpose of limitation.
Accordingly, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made without departing from the spirit and scope of the
present invention as set forth in the following claims.

What is claimed is:

1. An organic light emitting display including a boosting
capacitor and a storage capacitor in each pixel region thereof,
the light emitting display comprising:

a substrate;

a semiconductor layer on the substrate;

a first insulation layer on the semiconductor layer;

a first electrode layer and a second electrode layer on the
first insulation layer, the first electrode layer having a
first length and the second electrode layer having a sec-
ond length, the first electrode layer corresponding to the
storage capacitor, the second electrode layer corre-
sponding to the boosting capacitor;

asecond insulation layer on the first electrode layer and the
second electrode layer; and

a third electrode layer on the second insulation layer,

wherein a length of a first portion of the third electrode
layer that overlaps the first electrode layer is longer than
a length of a second portion of the third electrode layer
that overlaps the second electrode layer.

2. The organic light emitting display as claimed in claim 1,
wherein the third electrode layer is electrically coupled to the
semiconductor layer via a contact hole.

3. The organic light emitting display as claimed in claim 1,
wherein overlapping portions of the semiconductor layer and
the second electrode layer correspond to a first sub-boosting
capacitor and overlapping portions of the second electrode
layer and the second portion of the third electrode layer cor-
respond to a second sub-boosting capacitor, and the first
sub-boosting capacitor and the second sub-hoosting capaci-
tor together correspond to the boosting capacitor.

4. The organic light emitting display as claimed in claim 3,
wherein overlapping portions of the semiconductor layer and
the first electrode layer correspond to a first sub-storage
capacitor and overlapping portions of the first electrode layer
and the first portion of the third electrode layer correspond to
a second sub-storage capacitor, and the first sub-storage



US 2008/0203931 A1

capacitor and the second sub-storage capacitor together cor-
respond to the storage capacitor.

5. The organic light emitting display as claimed in claim 4,
wherein:

a boosting ratio corresponding to a capacitance of the first
sub-boosting capacitor divided by a capacitance of the
second sub-boosting capacitor is greater than a storage
ratio corresponding to a capacitance of the first storage
capacitor divided by a capacitance of the second storage
capacitor.

6. The organic light emitting display as claimed in claim 1,
wherein overlapping portions of the semiconductor layer and
the first electrode layer correspond to a first sub-storage
capacitor and overlapping portions of the first electrode layer
and the third electrode layer correspond to a second sub-
storage capacitor, and the first sub-storage capacitor and the
second sub-storage capacitor together correspond to the stor-
age capacitor.

7. The organic light emitting display as claimedin claim 1,
wherein a capacitance of the boosting capacitor is less than a
capacitance of the storage capacitor.

8. The organic light emitting display as claimed in claim 1,
wherein the second length is different from the first length.

9. The organic light emitting display as claimed in claim 8,
wherein the first length is longer than the second length.

10. The organic light emitting display as claimed in claim
1, wherein a first terminal of the boosting capacitor is coupled
to afirst terminal of the storage capacitor, a second terminal of
the boosting capacitor is coupled to a scan line, and a second
terminal of the storage capacitor is coupled to a first power
source.

11. A method of manufacturing an organic light emitting
display, the method comprising:

forming a semiconductor layer in each pixel region on a
substrate;

forming a first insulation layer on the semiconductor layer;

forming a first electrode layer having a first length and
corresponding to a storage capacitor and a second elec-
trode layer having a second length, the first electrode
layer corresponding to a storage capacitor and the sec-
ond electrode corresponding to a boosting capacitor;

forming a second insulation layer on the first electrode
layer and the second electrode layer; and

forming a third electrode layer on the second insulation
layer,
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wherein a length of a first portion of the third electrode
layer that overlaps the first electrode layer is longer than
a length of a second portion of the third electrode layer
that overlaps the second electrode layer.

12. The method as claimed in claim 11, further comprising:

forming a contact hole exposing a portion of the semicon-

ductor layer between the first electrode layer and the
second electrode layer after forming the second insula-
tion layer,

wherein forming the third electrode layer comprises form-

ing the third electrode layer by filling the contact hole so
that the third electrode layer is electrically coupled to the
semiconductor layer through the contact hole.

13. The method as claimed in claim 11, wherein a ratio of
an overlapping area of the second electrode layer and the
semiconductor layer divided by an overlapping area of the
second electrode layer and the second portion of the third
electrode layer is larger than an overlapping area of the first
electrode layer and the semiconductor layer divided an over-
lapping area of the first electrode layer and the first portion of
the third electrode layer.

14. The method as claimed in claim 11, further comprising:

forming a third insulation layer on the third electrode layer;

and

forming an organic light emitting diode layer on the third

insulation layer.

15. The method as claimed in claim 11, wherein the second
length is different from the first length.

16. A light emitting display including a plurality of pixel
regions, each pixel region, comprising:

a plurality of transistors on a substrate;

a boosting capacitor coupled between control electrodes of

two of the plurality of transistors; and

a storage capacitor including a first terminal coupled to a

first terminal of the boosting capacitor and a second
terminal coupled to a first power source,

wherein:

the boosting capacitor is adapted to increase a voltage at the

first terminal of the storage capacitor,

acapacitance of the boosting capacitor is less than a capaci-

tance of the storage capacitor, and

a change in the capacitance of the boosting capacitor is

offset by a change in the capacitance of the storage
capacitor.
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