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1
ORGANIC LIGHT EMITTING DISPLAY

CROSS-REFERENCE

This application claims the benefit of Korean Patent Appli-
cation No. 10-2005-0129109 filed on Dec. 23, 2003, in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference.

BACKGROUND
1. Field
The present invention relates to an organic light emitting
display.
2. Related Art

Recently, as multimedia applications and their use
increase, the more important the flat panel displays (FPD)
become. Herce, various flat panel displays such as a liquid
crystal display (LCD), a plasma display panel (PDP) or an
organic light emitting display are used more and more. The
organic light emitting display has rapid response time, low
power consumption, and self-emission structure.

Furthermore, the organic light emitting display has a wide
viewing angle, so that it can excellently display a moving
picture regardless of the size of the screen or the position of a
viewer. Because the organic light emitting display may be
manufactured in low temperature environment and by using a
semiconductor fabrication process, the organic light emitting
display has a simple manufacturing process. Hence, the
organic light emitting display is attractive as a next generation
display.

Generally, the organic light emitting display emits light by
electrically exciting an organic compound. To display a pre-
determined image, the organic light emitting display has
NxM organic light emitting diodes arranged in a matrix for-
mat and may be voltage driven or current driven. The driving
methods of the organic light emitting display include a pas-
sive type and an active type using a thin film transistor.

A pixel circuit of an organic light emitting display in an
active type comprises at least a switching transistor, a capaci-
tor, a driving transistor and a light emitting diode. And, the
transistors may comprise a semiconductor layer, which is
formed of poly-silicon having excellent mobility.

The semiconductor layer comprising the poly-silicon has
non-uniformity in grain size so that the difference of thresh-
old voltage occurs among the driving transistors of each pixel
circuit. Therefore, the pixel circuit comprises more transis-
tors in order to compensate for it so that the structure of the
pixel circuit has been variously changed.

As described above, when a number of transistors are used
in order to compensate for the difference of the threshold
voltage among each pixel circuit, aperture ratio is signifi-
cantly reduced. Also, the storage electrodes of a capacitor are
mainly formed simultaneously with a semiconductor layer, a
gate electrode or a source electrode and a drain electrode of
the transistors. However, as the area occupied by the transis-
tors becomes large, the area on which the capacitor is formed
reduces, causing a problem that the performance of the
capacitor is deteriorated.

SUMMARY

Accordingly, the present invention is provided to substan-
tially obviate one or more problems due to limitations and
disadvantages of the related art.

To achieve these and other advantages and in accordance
with the purpose of the present invention, there is provided an
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organic light emitting display. The organic light emitting
display comprises: a substrate; thin film transistors compris-
ing a source electrode and a drain electrode; an organic light
emitting diode comprising a first electrode connected to the
source electrode and the drain electrode of one of the thin film
transistors, an emission layer positioned on the first electrode
and a second electrode positioned on the emission layer; and
a capacitor comprising a first storage electrode positioned on
the same layer as the source electrode and the drain electrode,
asecond storage electrode positioned on the same layer as the
first electrode, and an insulating layer positioned between the
two storage electrodes.

There is provided an organic light emitting display. The
organic light emitting display comprises: a substrate; thin
film transistors positioned on the substrate and comprising a
gate electrode, a source electrode and a drain electrode and at
least two insulating layers positioned between the gate elec-
trode and the source electrode and the drain electrode; and a
capacitor comprising a first storage electrode positioned
between the insulating layers and a second storage electrode
positioned on the same layer as source electrode and the drain
electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a circuit view showing a pixel circuit of a con-
ventional organic light emitting display.

FIG. 2 is a plane view showing an organic light emitting
display according to a first embodiment of the present inven-
tion.

FIG. 3 is a cross-sectional view of the organic light emit-
ting display taken along line I-I' in FIG. 2.

FIG. 4 is a cross-sectional view showing an organic light
emitting display according to a second embodiment of the
present invention.

FIG. 5 is a cross-sectional view showing a capacitor of an
organic light emitting display according to a third embodi-
ment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

Referring to FIG. 1, a pixel circuit of an organic light
emitting display according to a first embodiment of the
present invention comprises a switching transistor T1 trans-
ferring a data signal from a data line Dm in response to a
selection signal from a scan line Sn, a capacitor Cst for storing
the data signal received through the switching transistor T1, a
driving transistor T2 for generating driving current according
to the data signal stored in the capacitor Cst, and an organic
light emitting diode OLED for performing the light emitting
operation according to the driving current.

The constitution of the organic light emitting display
according to the first embodiment of the present invention, for
implementing the pixel circuit as shown in FIG. 1, is as
follows.

Referring to FIGS. 2 and 3, the sub pixel region of the
organic light emitting display according to the first embodi-
ment is limited by the intersection of a scan line 101, a data
line 102, and a power line 103. And, in the sub pixel region a
switching transistor T1, a driving transistor T2, a capacitor
Cst and an organic light emitting diode OLED are positioned.
Hereinafter, the organic light emitting display according to
the first embodiment will be described in more detail with
reference to FIG. 3 which is a cross-sectional view taken
along line I-I'in FIG. 2.

A buffer layer 105 is positioned on a substrate 100 formed
of glass, plastic or metal. The buffer layer 105 is formed to
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protect a thin film transistor to be formed in a subsequent
process from impurities flowed out from the substrate 100,
such as alkali ion, etc., wherein it may be selectively formed
using silicon oxide Si02, silicon nitride SiNx, etc.

A first and a second semiconductor layers 110a and 11054
are positioned on the buffer layer 105. The first and the second
semiconductor layers may comprise amorphous silicon.
Also, after forming an amorphous silicon layer on the buffer
layer 105, the first and the second semiconductor layers 110«
and 1105 may crystallize it by using methods of excimer laser
annealing (ELA), sequential lateral solidification (SLS),
metal induced crystallization (MIC) and metal induced lateral
crystallization (MILC) and make it a patterned polycrystal-
line silicon layer. And, although not shown, the first and the
second semiconductor layers 110a and 1105 may comprise a
source region, a drain region and a channel region.

A firstinsulating layer 115, which is a gate insulating layer,
is positioned to cover the first and the second semiconductor
layers 110a and 1105. The first insulating layer 115, which is
an insulating layer, may be formed of a silicon oxide film, a
silicon nitride film or a double layer thereof.

A first and a second gate electrodes 120a and 1205 are
positioned on the first insulating layer 115 to correspond to
predetermined regions of the first and the second semicon-
ductor layers 110a and 1105. The first and the second gate
electrodes 1204 and 1205 may comprise aluminum (AL),
aluminum alloy (AL alloy), molybdenum (Mo), molybde-
num alloy (Mo ally), etc. At this time, although not shown in
FIG. 3, the scan line 101 is positioned on the same layer as the
first and the second gate electrodes 120a and 1025.

A second insulating layer 125 is positioned on the first and
the second gate electrodes 120a and 1205, wherein the second
insulating layer 125 is an inter-insulating layer. The second
insulating layer 125, which is to insulate the first and the
second gate electrodes 120a and 1205, and subsequently
formed metal lines, such as a source electrode and a drain
electrode. The second insulating layer 125 may be configured
of a double layer.

A first to a fourth contact holes 1304, 1305, 130¢ and 1304
are positioned in the second insulating layer 125 and the first
insulating layer 115, wherein the first to the fourth contact
holes 1304, 1305, 130¢ and 1304 expose portions of the first
and the second semiconductor layers 110a and 1105.

A first source electrode and a first drain source electrode
140¢ and 1405, and a second source electrode and a second
drain electrode 140¢ and 1404, are positioned on the second
insulating layer 125, wherein the first source electrode and the
first drain source electrode 1402 and 1405, and the second
source electrode and the second drain electrode 140¢ and
1404 are electrically connected to the first and the second
semiconductor layers 110a and 1105, respectively, through
the first to the fourth contact holes 130a, 1305, 130c and
1304d. And, a first storage electrode 140e of the capacitor Cst
is positioned on the same layer as the first and the second
source electrodes and the drain electrode 140a, 1405, 140c,
and 1404.

The first and the second source electrode and drain elec-
trode 140a, 1405, 140¢ and 1404, and the first storage elec-
trode 140e may be formed on the same layer by performing
the same process, and may comprise molybdenum (Mo),
tungsten (W), molybdenum tungsten (MoW) and aluminum
(AL), etc. And, the first storage electrode 140e may electri-
cally be connected to the second source electrode 140¢ and
the power line 103 of the driving transistor T2. Here, although
not shown, the data line 102 may also be formed on the same
plane.
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A third insulating layer 145 is positioned on the substrate
comprising the first and the second source electrode and drain
electrode 140a, 1405, 140¢ and 1404, and the first storage
electrode 104e, wherein the third insulating layer 145 is a
passivation layer. The third insulating layer 145 may be
formed of organic materials such as polyimide, benzocy-
clobutene series resin and acrylate. The third insulating layer
145 protects elements on the lower thereof and at the same
time, remove a height difference generated due to the ele-
ments on the lower, making the substrate flat.

A first via hole 1504 and a second via hole 1505 are posi-
tioned in the third insulating layer 145, wherein the first via
hole 150a exposes a part of the first drain electrode 1405 of
the switching transistor T1 and the second via hole 1505
exposes a part of the second drain electrode 1404 of the
driving transistor T2.

And, a second storage electrode 1554 of the capacitor and
a first electrode 1555 of the light emitting diode OLED are
positioned on the third insulating layer 145, wherein the
second storage electrode 155a is electrically connected to the
first drain electrode 1405 through the first via hole 1504, and
the first electrode 1554 is electrically connected to the second
drain electrode 1404 through the second via hole 1505. Here,
the second storage electrode 1554 may be positioned to cor-
respond to the first storage electrode 140e.

The second storage electrode 1554 and the first electrode
1556 may be formed of the same material through the same
process. When the first electrode 1555 is an anode, the second
storage electrode 1554 and the first electrode 1555 may com-
prise transparent conductive material with a high work func-
tion, such as indium tin oxide. And, when an organic light
emitting display according to the first embodiment of the
present invention is a top-emission type, the first electrode
1555 may comprise a metal layer formed of aluminum etc or
silver and a transparent conductive layer. For example, the
first electrode 1556 may be a multi-layer structure of ITO/
Ag/ITO, Ag/ITO, ITO/AINdITO, AINJ/ITO, ete. To the con-
trary, when an organic light emitting display according to the
first embodiment of the present invention is an inverted type,
the first electrode 1556 may comprise a metal layer formed of
aluminum, magnesium or silver, etc.

And, the second storage electrode 1554 is electrically con-
nected to the drain electrode 1405 of the switching transistor
T1. At the same time, although not shown, the second storage
electrode 1554 may be connected to the gate electrode 1205
of the driving transistor T2. Therefore, the capacitor Cst
stores signals by the difference between the data signal
applied from the switching transistor T1 and the signal
applied from the power line 103 by means of the two storage
electrodes.

A fourth insulating layer 160 is positioned on the second
storage electrode 155a and the first electrode 15556, wherein
the fourth insulating layer 160 comprises an opening 165
which exposes a portion of the first electrode 1555. An emis-
sion layer 175 is positioned on the first electrode 155 exposed
by the opening 165. The emission layer 175 may comprise
organic materials, and is supplied with holes and electrons to
re-couple them and to form excitons, thereby emitting light.
And, although not shown, a hole injecting layer and/or a hole
transporting layer may be positioned between the first elec-
trode 15556 and the emission layer 175, and an electron trans-
porting layer and/or an electron injecting layer may be posi-
tioned on the emission layer 175.

A second electrode 180 is positioned on the substrate com-
prising the emission layer 175. The second electrode 180 may
be a cathode providing an electron to the emission layer 175,
and be formed of metal with a low work function, such as
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magnesium, silver and aluminum. Also, in the case where an
organic light emitting display is a top-emission type, the
organic light emitting display comprises indium tin oxide or
is formed in a thin thickness so that it may be formed in a
transflective electrode.

As described above, the organic light emitting display
according to the first embodiment of the present invention
forms the first storage electrode of the capacitor on the same
layer as the source electrode and the drain electrode, and
forms the second storage electrode thereof on the same layer
as the first electrode.

Since the second storage electrode is formed after all the
transistors are formed, a margin in process can be reduced,
making it possible to sufficiently secure the area of the storage
electrode. Therefore an area of the capacitor is substantially 5
to 80 percent of an area of a sub-pixel comprising the capaci-
tor. It may improve the performance of capacitor.

And, in the case where an organic light emitting display is
a bottom-emission type, the second storage electrode is
formed on the same layer as the first electrode, having an
effect that the aperture ratio is not reduced although the size of
the second storage electrode is increased.

Second Embodiment

An organic light emitting display according to a second
embodiment of the present invention has the same constitu-
tion with that of the organic light emitting display according
to the first embodiment of the present invention, except the
material for forming a second storage electrode.

In other words, in an organic light emitting display accord-
ing to the second embodiment of the present invention, a first
semiconductor layer 210a, a first insulating layer 215, a first
gate electrode 220a, a second insulating layer 225 and a
switching transistor T1 comprising a first source electrode
and a first drain electrode 240a and 1405 electrically con-
nected to the first semiconductor layer 210a through a first
and a second contact holes 230a and 2305 are positioned on a
substrate 200 comprising a buffer layer 205.

Also, a second semiconductor layer 210, the first insulat-
ing layer 215, a second gate electrode 2205, the second insu-
lating layer 225, a driving transistor T2 comprising a second
source electrode and a second drain electrode 240c and 2404
electrically connected to the second semiconductor layer
2105 through a third and a fourth contact holes 230¢ and 2304
are positioned on the substrate 200.

Here, a first storage electrode 240e of the capacitor Cst is
positioned on the same layer as the second source electrode
240¢ in order to be connected to the second source electrode
240¢ and the power line of the driving transistor T2.

A third insulating layer 245 is positioned on the substrate
comprising the first and the second source electrodes and
drain electrodes 240a, 2405, 240c and 2044, and the first
storage electrode 240e, and a second storage electrode 255«
ofthe capacitor and a first electrode 2555 of the light emitting
diode OLED are positioned on the third insulating layer 245,
wherein the second storage electrode 255a is electrically
connected to the first drain electrode 2405 through a first via
hole 250q, and the first electrode 2555 is electrically con-
nected to the second drain electrode 2404 through a second
via hole 2505. Here, the second storage electrode 255a¢ may
bepositioned to correspond to the first storage electrode 240e.

In the second embodiment of the present invention, the
second storage electrode 255a and the first electrode 2554
may be formed of different materials from each other. In other
words, when the first electrode 2556 is an anode, the first
electrode 2555 may comprise transparent conductive mate-
rial with a high work function, such as indium tin oxide. And,
the second storage electrode 2554 may be formed of metal
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material having high conductivity, for example, molybde-
num, aluminum, silver, copper, tungsten, chrome, etc.

Therefore, after forming a metal material layer on the third
insulating layer 245, the second storage electrode 2554 is
formed by patterning it. Then, after forming again a transpar-
ent conductive material layer, the first electrode 255b may be
formed by patterning it.

A fourth insulating layer 260 comprising an opening 265 is
positioned on the second storage electrode 2554 and the first
electrode 255b, and an emission layer 275 is positioned in the
opening 265. And, a second electrode 280 is positioned on the
emission layer 275.

As described above, the organic light emitting display
according to the second embodiment of the present invention
forms the first storage electrode of the capacitor on the same
layer as the source electrode and the drain electrodes, and
forms the second storage electrode on the same layer as the
first electrode.

Therefore, since the second storage electrode is formed
after all the transistors are formed, a margin of process can be
reduced, making it possible to sufficiently secure the area of
the second storage electrode. Also, in the second embodiment
of the present invention, the second storage electrode is
formed of metal having high conductivity, making it possible
to improve the performance of the capacitor.

Third Embodiment

An organic light emitting display according to a third
embodiment of the present invention has the same constitu-
tion with that of the organic light emitting display according
to the first embodiment of the present invention, except the
positions of a first storage electrode and a second storage
electrode.

In other words, in an organic light emitting display accord-
ing to the third embodiment of the present invention, a first
and a second semiconductor layers 310a and 3105, a first
insulating layer 315, and a first and a second gate electrodes
320¢ and 3205 are positioned on a substrate 300 thereof
comprising a buffer layer 305.

And, a second insulating layer 3254 is positioned on the
first and the second gate electrodes 3204 and 3206, and a first
storage electrode 327 is positioned on the second insulating
layer 325a.

Here, the first storage electrode 327 may be formed of
conductive material, and a third insulating layer 3255 com-
prising a first via hole 328 is positioned on the first storage
electrode 327, wherein the first via hole 328 exposes a portion
of the first storage electrode 327.

And, a first to fourth contact holes 330a, 3305, 330c¢ and
3304 are positioned in the first, the second and the third
insulating layers 315, 3254 and 325b, wherein the first to
fourth contact holes 330a, 3305, 330c¢ and 330d expose por-
tions of the first and the second semiconductor layers 310a
and 3105, respectively.

A first source electrode and a first drain electrode 3404 and
3405 are positioned on the third insulating layer 3255,
wherein the first source electrode and the first drain electrode
340a and 3405 are electrically connected to the first semicon-
ductor layer 3104 and 310b. At this time, the first drain elec-
trode 3405 may be connected to the first storage electrode 327
through the first via hole 328. And, although not shown, the
first storage electrode 327 is electrically connected to the
second gate electrode 310b.

And, a second source electrode and a second drain elec-
trode 340¢ and 3404 are positioned on the third insulating
layer 3255, wherein the second source electrode and the drain
electrode 340c and 340d are electrically connected to the
second semiconductor layer 3105. Also, a second storage
electrode 340e of the capacitor Cst is positioned on the third
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insulating layer 3255 in order to be connected to the second
source electrode 340¢ and the power line 303 of the driving
transistor T2.

Here, the second storage electrode 340e of the capacitor
Cst is positioned to correspond to the first storage electrode
327 thereof. And, the second storage electrode may be formed
of same material with the first and the second source elec-
trodes and drain electrodes 340a, 3405, 340¢ and 3404d.

A fourth insulating layer 345 is positioned on the substrate
comprising the first and the second source electrodes and
drain electrodes 340a, 3405, 340¢ and 3404, and the second
storage electrode 340e, and a first storage electrode 3556 of
the light emitting diode OLED is positioned on the fourth
insulating layer 345, wherein the first storage electrode 3555
1s electrically connected to the second drain electrode 3404
through a second via hole 350. The fifth insulating layer 360
comprising an opening 365 is positioned on the first electrode
355b, and an emission layer 375 is positioned in the opening
365. And, a second storage electrode 380 is positioned on the
emission layer 375.

As described above, the organic light emitting display
according to the third embodiment of the present invention
forms the first storage electrode 327 of the capacitor between
the second insulating layer 3254 and the third insulating layer
325b. Therefore, the constituents of the transistor are not
formed on the same layer as the first storage electrode, mak-
ing it possible to sufficiently secure the area of the first storage
electrode. In other words, the capacity of the capacitor can be
more improved by widening the area of the electrode of the
capacitor.

Although a few embodiments of the present invention have
been shown and described with reference to the pixel circuit
comprising two transistors and one capacitor, the present
invention may be applied to a pixel circuit comprising a
number of transistors and capacitors.

And, the first storage electrode or the second storage elec-
trode may be formed of transparent conductive material or
opaque metal material according to an emission direction of
the organic light emitting display.

What is claimed is:

1. An organic light emitting display comprising:

a substrate;

thin film transistors positioned on the substrate and com-

prising a source electrode and a drain electrode;

an organic light emitting diode comprising a first electrode

connected to the source electrode or the drain electrode
of one of the thin film transistors, an emission layer
positioned on the first electrode and a second electrode
positioned on the emission layer; and

a capacitor comprising a first storage electrode positioned

on the same layer as the source electrode and the drain
electrode, a second storage electrode positioned on the
same layer as the first electrode, and an insulating layer
positioned between the two storage electrodes.

2. The organic light emitting display of claim 1, wherein
the source electrode and the drain electrode and the first
storage electrode comprise the same material.

3. The organic light emitting display of claim 1, wherein
the first electrode and the second storage electrode comprise
the same material.

4. The organic light emitting display of claim 3, wherein
the first electrode and the second storage electrode comprise
a transparent conductive layer.

5. The organic light emitting display of claim 1, wherein
the first electrode and the second storage electrode comprise
different materials.
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6. The organic light emitting display of claim 5, wherein
the first electrode comprises transparent conductive material,
and the second storage electrode comprises a metal.

7. The organic light emitting display of claim 1, wherein
the first storage electrode or the second storage electrode
comprises transparent conductive material.

8. The organic light emitting display of claim 1, wherein
the first storage electrode is electrically connected to the
source electrode of one of the transistors, and the second
storage electrode is electrically connected to the gate elec-
trode of the transistor.

9. The organic light emitting display of claim 1, wherein
the transistors comprise a switching transistor and a driving
transistor, the first storage electrode is electrically connected
to the source electrode of the driving transistor, and the sec-
ond storage electrode is electrically connected to the drain
electrode of the switching transistor and the gate electrode of
the driving transistor.

10. The organic light emitting display of claim 1, wherein
an area of the capacitor is 5 to 80 percent of an area of a
sub-pixel comprising the capacitor.

11. An organic light emitting display comprising:

a substrate;

thin film transistors positioned on the substrate and com-

prising a gate electrode, a source electrode and a drain
electrode and at least two insulating layers positioned
between the gate electrode and the source and drain
electrode; and

a capacitor comprising a first storage electrode positioned

between the insulating layers, and a second storage elec-
trode positioned on the same layer as source electrode
and the drain electrode.

12. The organic light emitting display of claim 11, wherein
the source electrode and the drain electrode and the second
storage electrode comprise the same material.

13. The organic light emitting display of claim 11, wherein
the first storage electrode or the second storage electrode
comprises transparent conductive material.

14. The organic light emitting display of claim 11, wherein
the first storage electrode is electrically connected to the gate
electrode of one of the transistors, and the second storage
electrode is electrically connected to the source electrode of
the transistor.

15. The organic light emitting display of claim 11, wherein
the transistors comprise a switching transistor and a driving
transistor, the first storage electrode is electrically connected
to the drain electrode of the switching transistor and the gate
electrode of the driving transistor, and the second storage
electrode is electrically connected to the source electrode of
the driving transistor.

16. The organic light emitting display of claim 11 compris-
ing: an organic light emitting diode comprising a first elec-
trode connected to the source electrode or the drain electrode
of one of the thin film transistors, an emission layer posi-
tioned on the first electrode and a second electrode positioned
on the emission layer.

17. The organic light emitting display of claim 11, wherein
the thin film transistor comprising a semiconductor layer
positioned under the gate electrode and a gate insulating layer
positioned between the semiconductor layer and the gate
electrode.

18. The organic light emitting display of claim 11, wherein
an area of the capacitor is 5 to 80 percent of an area of a
sub-pixel comprising the capacitor.

[ . T



THMBW(EF)

RE(EFR)AGE)

HAT R E(ZFRR)AGE)

FRI& B A
KA
IPCH %S
CPCH¥S

RIEHRI(IF)

-

B (i)

1 4%

H A FF S0
ShEREEE

BEG®)

BNAXE RS

US7795804 ASHUNE
US11/642851 g H
LGH FHA &t

LG DISPLAY CO. , LTD.
KIM CHANGNAM

KIM, CHANGNAM
HO05B33/00
HO1L27/3265

BEAREE 5 M2 WS 55 P

A4 RASHOK

1020050129109 2005-12-23 KR

US20070159077A1

Espacenet USPTO

ARARBF-—MEHNAKE TR B BEREERKEE , L TER
L, BEFRERARERAVNEL-RE , SFEERI - NERBGE

HREMATERNE—BR , UTE-BRMENEAKENLTRKE
BB BRFIRE  B-FHENR , L TERBRMNFBRARE
WELFE-FHEENR  NTEE—2RERNELELEE  CTHME

fif EBAR 2 (B o

i 10
|

patsnap

2010-09-14

2006-12-21

UL T,
o

o 0 10 01

1 it


https://share-analytics.zhihuiya.com/view/f1e6cad2-cbf7-4d35-a5de-c48ac1a93e58
https://worldwide.espacenet.com/patent/search/family/038232160/publication/US7795804B2?q=US7795804B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=7795804.PN.&OS=PN/7795804&RS=PN/7795804

