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(57)  An organic light-emitting display panel having a
storage capacitor comprised of a storage electrode over-
lapping a power line with a first gate-insulating layer dis-
posed therebetween, wherein the storage capacitor in-

Organic light-emitting display panel and method of manufacturing the same

cludes a groove portion formed on a lateral side of the
power line overlapping the storage electrode so that the
overlapping area of the power line and the storage elec-
trode is kept constant, and a method of manufacturing
the same.
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Description

Cross-Reference to Related Application

[0001] Thisapplication claims priority to and the benefit
of Korean Patent Application No. 10-2007-0026889, filed
on March 20, 2007, the disclosure of which is incorpo-
rated herein by reference in its entirety.

Background of the Invention

Field of the Invention

[0002] The presentinvention relates to display panels
and, more particularly, to an organic light-emitting display
panel and a method of manufacturing the same which
prevents formation of a defective storage capacitor.

Description of the Related Art

[0003] Organic light-emitting displays emit light gener-
ated when electrons and holes are paired after an electric
charge is injected into the organic light-emitting layer.
The organic light-emitting display is a next-generation
device that can be driven with low voltage and has low
power consumption.

[0004] Inthe organic light-emitting display, a switching
transistor is turned on by a scan pulse supplied from a
gate line and a data signal applied from a data line. The
data signal from the switching transistor is charged to a
storage capacitor that drives a driving transistor for one
frame period. This allows an electric current from a power
line to be supplied to the organic light-emitting diode. A
storage electrode connected to a gate electrode of the
driving transistor overlaps the power line, thus forming
the storage capacitor.

[0005] Misalignment of the mask used for forming the
storage electrode may result in a defective storage ca-
pacitor. Shifting of the storage electrode to the top, bot-
tom, left or right of the correct position will resultin chang-
ing the capacity of the storage capacitor at a pixel, caus-
ing a brightness difference.

Summary of the Invention

[0006] Accordingly, the present invention provides an
organic light-emitting display panel and a method of man-
ufacturing the organic light-emitting display panel in
which the overlapping area of a power line and a storage
electrode is kept the same and thus the capacity of a
storage capacitor provided at each pixel is the same as
each other.

[0007] In accordance with an aspect of the present in-
vention, an organic light-emitting display panel compris-
es: a gate line and a data line formed to cross each other
on a substrate; an organic light-emitting diode formed in
a pixel area defined by the intersection of the gate line
and the data line; a power line formed parallel to the data

10

15

20

25

30

35

40

45

50

55

line and supplying an electric current to the organic light-
emitting diode; a switching transistor provided at the in-
tersection of the gate line and the data line; a driving
transistor connected to the switching transistor and the
power line to control the current supplied from the power
line; and a storage capacitor composed of a storage elec-
trode overlapping the power line with a first gate-insulat-
ing layer disposed therebetween, wherein the storage
capacitor includes a groove portion formed on a lateral
side of the power line overlapping the storage electrode
so that the overlapping area of the power line and the
storage electrode is kept the same.

[0008] The groove portion may be formed on a lateral
side adjacent to the data line.

[0009] The groove portion may have a length at least
equal to or greater than a length between the top and
bottom of the storage electrode.

[0010] The storage electrode may have a width greater
than that of an overlapping area of the storage electrode
and the power line.

[0011] The organic light-emitting display panel may
further include an auxiliary storage electrode extending
from the storage electrode to overlap the power line.
[0012] The auxiliary storage electrode may have a
width smaller or larger than that of the power line.
[0013] The driving transistor may include: a first sem-
iconductor pattern formed of polysilicon on the substrate;
afirst source electrode formed on the first semiconductor
pattern and connected to the power line; a first drain elec-
trode formed on the first semiconductor pattern to face
the first source electrode and connected to the organic
light-emitting diode; a second gate-insulating layer
formed on the first source electrode and the first drain
electrode; and afirst gate electrode formed on the second
gate-insulating layer to overlap the first semiconductor
pattern.

[0014] The first gate electrode may be electrically con-
nected to the storage electrode.

[0015] The switching transistor may include: a second
gate electrode formed on the first gate-insulating layer;
the second gate-insulating layer formed on the second
gate electrode; a second semiconductor pattern formed
of amorphous silicon on the substrate; and a second
source electrode and a second drain electrode formed
on the second semiconductor pattern to face each other.
[0016] The organic light-emitting display panel may
furtherinclude abridge electrode connecting the first gate
electrode to the second drain electrode.

[0017] In accordance with another aspect of the
present invention, there is provided a method of manu-
facturing an organic light-emitting display panel, the
method including: forming a gate line and a data line on
a substrate, the gate line and the data line crossing each
other with a gate-insulating layer disposed therebe-
tween; forming an organic light-emitting diode in a pixel
area defined by the intersection of the gate line and the
dataline; forming a switching transistor at the intersection
of the gate line and the data line; forming a driving tran-
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sistor connected to the switching transistor; forming a
power line parallel to the data line; and forming a storage
electrode overlapping the power line with the gate-insu-
lating layer disposed therebetween to form a storage ca-
pacitor and including a projecting portion with respect to
a lateral side of the power line.

[0018] The process of forming the power line parallel
to the data line may further include forming a groove por-
tion on a lateral side adjacent to the data line in an over-
lapping area of the storage electrode and the power line.
[0019] The process of forming the groove may further
include forming the groove portion to have a length at
least equal to or greater than a length between the top
and bottom of the storage electrode.

[0020] The process of forming the storage electrode
may further include forming an auxiliary storage elec-
trode extending from the storage electrode to overlap the
power line.

[0021] The process of forming the auxiliary storage
electrode may further include forming the auxiliary stor-
age electrode to have a width smaller or larger than that
of the power line.

[0022] The process of forming the switching transistor
and the driving transistor may include: forming a first sem-
iconductor pattern with polysilicon on the substrate and
a first gate-insulating layer; forming a source electrode
on the first semiconductor pattern and connected to the
power line, and a first drain electrode facing the first
source electrode; forming a second gate-insulating layer
on the first source electrode and the first drain electrode;
forming a first gate electrode on the second gate-insu-
lating layer to overlap the first semiconductor pattern,
and a second gate electrode simultaneously with the first
gate electrode; and forming a third gate-insulating layer,
a second semiconductor pattern, a second source elec-
trode, and a second drain electrode.

Brief Description of the Drawings

[0023] The above and other features of the present
invention will be described in reference to certain exem-
plary embodiments thereof with reference to the attached
drawings in which:

[0024] FIG. 1is aplan view of an organic light-emitting
display panel in accordance with a first embodiment of
the present invention;

[0025] FIG.2is across-sectional view taken along line
|- I'of FIG. 1;

[0026] FIG. 3 is a plan view of a storage capacitor of
the organic light-emitting display panel of FIG. 1;
[0027] FIG. 4 isacross-sectional view taken along line
lI-1I' of FIG. 3;

[0028] FIGS. 5A and 5B are plan views of a storage
electrode shifted to the left and right, respectively;
[0029] FIG. 6 is a plan view of a storage capacitor of
an organic light-emitting display panelin accordance with
a second embodiment of the present invention;

[0030] FIGS. 7A and 7B are plan views of a storage
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electrode in the storage capacitor of FIG. 6 shifted to the
top and bottom, respectively;

[0031] FIG. 8 is a plan view of a storage capacitor of
an organic light-emitting display panelin accordance with
a third embodiment of the present invention;

[0032] FIG.9isacross-sectional view taken along line
HI-IIP of FIG. 8;

[0033] FIGS. 10A and 10B are plan views of a storage
electrode and an auxiliary storage electrode shifted to
the left and right, respectively; and

[0034] FIGS. 11A to 17B are plan views and cross-
sectional views illustrating a method of manufacturing an
organic light-emitting display panel in accordance with
the present invention.

Detailed Description of the Invention

[0035] FIG. 1is aplan view of an organic light-emitting
display panel in accordance with a first embodiment of
the present invention, and FIG. 2 is a cross-sectional
view taken along line | - I’ of FIG. 1.

[0036] Referring to FIGS. 1 and 2, the organic light-
emitting display panel in accordance with the present in-
vention includes a gate line 20, a data line 40, an organic
light-emitting diode 100, and a power line 70. Each pixel
area includes a switching transistor TFT2, a driving tran-
sistor TFT1 , and a storage capacitor Cst. The gate line
20 supplies a scan pulse and is connected to a second
gate electrode 21 of the switching transistor TFT2. The
data line 40 supplies a data signal and is connected to a
second source electrode 41 of the switching transistor
TFT2. The power line 70 is formed parallel to the data
line 40 and crosses the gate line 20 with a first gate-
insulating layer 31 disposed therebetween. The power
line 70 supplies an electric current to the organic light-
emitting diode 100 and is connected to a first source elec-
trode 71 of the driving transistor TFT1.

[0037] The driving transistor TFT1 controls the electric
current supplied from the power line 70 to the organic
light-emitting diode 100 in response to the data signal
applied to afirst gate electrode 61 thereof, thus adjusting
the light-emitting amount of the organic light-emitting di-
ode 100. The driving transistor TFT1 includes the first
gate electrode 61 connected a second drain electrode
42 of the switching transistor TFT2, the first source elec-
trode 71 connected to the power line 70, a first drain
electrode 72 facing the first source electrode 71 and con-
nected to an anode electrode 73 of the organic light-emit-
ting diode 100, and a first semiconductor pattern forming
a channel portion between the first source electrode 71
and the first drain electrode 72.

[0038] The first semiconductor pattern includes a first
semiconductor layer 62 overlapping the first gate elec-
trode 61 with a first gate-insulating layer 31 disposed
therebetween, and a first ohmic contact layer 63 formed
on the first semiconductor layer 62 except for the channel
portion to form ohmic contact with the first source elec-
trode 71 and the first drain electrode 72.



5 EP 1973 162 A2 6

[0039] Thefirst semiconductor layer 62 may be formed
of amorphous silicon or polysilicon. The first semicon-
ductor layer 62 may be formed of polysilicon to ensure a
longer lifespan in view of the characteristics of the driving
transistor TFT1 in which an electric current flows contin-
uously during the light emission period of the organic
light-emitting diode 100. If the first semiconductor layer
62 is formed of polysilicon, the driving transistor TFT1
may have a top-gate structure in which the first gate elec-
trode 61 is formed on the first semiconductor layer 62 as
shown in FIG. 2.

[0040] When the gate line 20 is supplied with the scan
pulse, the switching transistor TFT2 is turned on and the
data signal applied to the data line 40 is supplied to the
storage capacitor Cst and the first gate electrode 61 of
the driving transistor TFT1. For this, the switching tran-
sistor TFT2 includes the second gate electrode 21 con-
nected to the gate line 20, the second source electrode
41 connected to the data line 40, the second drain elec-
trode 42 facing the second source electrode 41 and con-
nected to the first gate electrode 61 of the driving tran-
sistor TFT1 and the storage capacitor Cst, and a second
semiconductor pattern forming a channel portion be-
tween the second source electrode 41 and the second
drain electrode 42.

[0041] The second semiconductor pattern includes a
second semiconductor layer 22 overlapping the second
gate electrode 21 with the second gate-insulating layer
32 disposed therebetween, and a second ohmic contact
layer 23 formed on the second semiconductor layer 22
except for the channel portion to form ohmic contact with
the second source electrode 41 and the second drain
electrode 42.

[0042] The second semiconductor layer 22 may be
formed of amorphous silicon or polysilicon. Preferably,
the second semiconductor layer 22 is formed of amor-
phous silicon which is advantageous to the on-off oper-
ation since the switching transistor TFT2 requires excel-
lent on-off characteristics.

[0043] The second drain electrode 42 and the first gate
electrode 61 are connected to each other through a
bridge electrode 55. The second drain electrode 42 is
exposed by afirst contact hole 51, and the first gate elec-
trode 61 is exposed by a second contact hole 52. Ac-
cordingly, the second drain electrode 42 and the first gate
electrode 61 are connected through the bridge electrode
55 passing through the first and second contact holes 51
and 52. The bridge electrode 55 may be formed of the
same material as the anode electrode 73.

[0044] A passivation layer 33 is formed on a substrate
10 on which the driving transistor TFT1, the switching
transistor TFT2, and the storage capacitor Cst are
formed. The passivation layer 33 may comprise an inor-
ganic insulating layer such as silicon oxide (SiOx), silicon
nitride (SiNx), or the like, which does not deteriorate the
characteristics of the thin film transistor.

[0045] The organic light-emitting diode 100 includes
the anode electrode 73 formed of a transparent conduc-
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tive material, a cathode electrode 80 formed of an opaque
conductive material and facing the anode electrode 73,
and an organic light-emitting layer 90 disposed therebe-
tween.

[0046] The organic light-emitting layer 90 emits lightin
accordance with the amount of the current applied to the
anode electrode 73 and the light of the organic light-emit-
ting layer 90 is transmitted toward the anode electrode
73. The organic light-emitting layer 90 may be formed of
a low molecular or polymer organic light-emitting mate-
rial. The organic light-emitting layer 90 may be formed
of a low molecular material. In the present embodiment,
the organic light-emitting layer 90 is formed independ-
ently at each pixel. The organic light-emitting layer 90
may be formed in atriple layer structure in which emissive
layers displaying red (R), green (G) and blue (B) are se-
quentially stacked, in a double layer structure in which
emissive layers having a complementary color relation-
ship are stacked, or in a single layer structure composed
of an emissive layer emitting white color.

[0047] Moreover, a hole transport layer, an electron
transport layer, and an electron injection layer may be
further provided on the top and bottom of the organic
light-emitting layer 90 to improve the light-emitting effi-
ciency and characteristics of the organic light-emitting
layer 90.

[0048] Anorganicplanarizationlayer 34 may be further
provided to compensate for a step height of the organic
light-emitting layer 90. The organic planarization layer 34
includes the first contact hole 51 exposing a portion of
the second drain electrode 42 of the switching transistor
TFT2 and the second contact hole 52 exposing a portion
of the first drain electrode 72 of the driving transistor
TFT1. The first and second contact holes 51 and 52 are
formed to penetrate the first and second gate-insulating
layers 31 and 32, the passivation layer 33, and the or-
ganic planarization layer 34. Moreover, a barrier layer 35
is formed on the organic planarization layer 34 to form
the organic light-emitting layer 90.

[0049] As shown in FIG. 2, the barrier layer 35 is
formed on the organic planarization layer 34 to expose
the anode electrode 73. The barrier layer 35 brings the
organic light-emitting layer 90 into contact with the anode
electrode 73.

[0050] The anode electrode 73 connected to the first
drain electrode 72 of the driving transistor TFT1 receives
a power signal and supplies holes. The anode electrode
73 may be formed of a transparent conductive material
such as indium tin oxide (ITO), indium zinc oxide (1Z0),
and indium tin zinc oxide (ITZO) and connected to the
first drain electrode 72 through a pixel contact hole 53.
[0051] The cathode electrode 80 is formed on the or-
ganic light-emitting layer 90. The cathode electrode 80
supplies electrons and reflects light emitted from the or-
ganic light-emitting layer 90 toward the anode electrode
73. Accordingly, the cathode electrode 80 is formed of
aluminum or aluminum alloy having excellent electron
transport capability and reflection performance.
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[0052] A storage electrode 65 connected to the first
gate electrode 61 of the driving transistor TFT1 overlaps
the power line 70 with the first gate-insulating layer 31
disposed therebetween, thus forming the storage capac-
itor Cst. Moreover, as shown in FIG. 3, a groove portion
75 is formed on the power line 70 so that an overlapping
area of the storage electrode 65 and the power line 70
is kept the same.

[0053] The groove portion 75 is formed on a lateral
side of the power line 70 and, preferably, on a lateral side
adjacent to the data line 40. As shown in FIG. 1, the
groove portion 75 is recessed toward the inside of the
power line 70. The groove portion 75 may be recessed
at least 1 to 2 um toward the inside of the power line 70.
Accordingly, the width of an area of the power line 70
overlapping the storage electrode 65 is set to be smaller
than that of the power line 70 not overlapping the storage
electrode 65.

[0054] FIG. 3 is a plan view showing an area where
the storage capacitor in accordance with the first embod-
iment of the present invention, and FIG. 4 is a cross-
sectional view taken along line II-II' of FIG. 3.

[0055] Referring to FIGS. 3 and 4, the storage capac-
itor Cst is formed by the power line 70 overlapping the
storage electrode 65 with the first gate-insulating layer
31 disposed therebetween. The width of the storage elec-
trode 65 is set to be greater than that of the power line
70 by the groove portion 75 formed on the power line 70
in the overlapping area of the storage electrode 65 and
the power line 70.

[0056] More specifically, the storage capacitor Cst is
formed with a predetermined width W between the right
lateral side of the storage electrode 65 and the right lat-
eral side of the power line 70 having the groove portion
75. The width W may be 1 to 2 um. Accordingly, even if
the storage electrode 65 is shifted to the left or right, the
capacity of the storage capacitor Cst is the same as the
previous state, not shifted. A more detailed description
will be given with reference to FIGS. 5A and 5B.

[0057] FIG.5Aisaplanviewillustrating an overlapping
area of the storage electrode and the power line where
the storage electrode is shifted to the left, and FIG. 5B
is a plan view illustrating an overlapping area of the stor-
age electrode and the power line where the storage elec-
trode is shifted to the right.

[0058] As shown in FIG. 5A, even if the storage elec-
trode 65 is shifted to the left, the storage electrode 65
formed to protrude more than the lateral side of the
groove portion 75 overlaps the power line 70. According-
ly, the overlapping area of the storage electrode 65 and
the power line 70 is the same as that where the storage
electrode 65 is not shifted as shown in FIG. 3.

[0059] Moreover, the storage electrode 65 is connect-
ed to the first gate electrode 61 of the driving transistor
TFT1 of FIG. 1. Accordingly, as shown in FIG. 5B, even
if the storage electrode 65 is shifted to the right, the first
gate electrode 61 overlaps the power line 70 and thus
the overlapping area is the same as that where the stor-
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age electrode 65 is not shifted.

[0060] FIG. 6 is a plan view of a storage capacitor of
an organic light-emitting display panelin accordance with
a second embodiment of the present invention.

[0061] The storage capacitor Cst of FIG. 6 is the same
as that of FIG. 3, except that the length L1 of the groove
portion 76 is greater than that of FIG. 3.

[0062] Referring to FIG. 6, the groove portion 75 may
be formed with a length L1 greater than a length L2 be-
tween the top and bottom sides of the storage electrode
65. Accordingly, evenifthe storage electrode 65 is shifted
to the top or bottom due to a mask misalignment, the
overlapping area of the storage electrode 65 and the pow-
er line 70 can be kept the same.

[0063] FIG.7Aisaplanviewillustrating an overlapping
area of the storage electrode and the power line where
the storage electrode is shifted to the top, and FIG. 7B
is a plan view illustrating an overlapping area of the stor-
age electrode and the power line where the storage elec-
trode is shifted to the bottom.

[0064] As shown in FIGS. 7A and 7B, even if the stor-
age electrode 65 is shifted to the top or bottom, the over-
lapping area of the storage electrode 65 and the power
line 70 is kept the same. Accordingly, the groove portion
75 formed on the power line 70, the capacity of the stor-
age capacitor Cst formed at each pixel is kept the same,
even if at least one of the storage electrode 65 and the
power line 70 is shifted to the top, bottom, left or right in
a process variation. Moreover, each of a plurality of stor-
age capacitors formed on the organic light-emitting dis-
play panels manufactured at different times may have
the same capacity.

[0065] FIG. 8 is a plan view of a storage capacitor of
anorganic light-emitting display panel in accordance with
a third embodiment of the present invention, and FIG. 9
is a cross-sectional view taken along line IlI-1II’ of FIG.
8. Since the storage capacitor Cst in accordance with the
third embodiment of the present invention includes the
same elements as that of FIG. 3, except that an auxiliary
storage electrode 66 connected to the storage electrode
65 and overlapping the power line 70 is provided on the
storage capacitor Cst, a description thereof will be omit-
ted.

[0066] Referring to FIGS. 8 and 9, the storage capac-
itor Cst may further include the auxiliary storage elec-
trode 66 connected to the storage electrode 65 and over-
lapping the power line 70.

[0067] The auxiliary storage electrode 66 is connected
to at least one of the top and bottom sides of the storage
electrode 65. The auxiliary storage electrode 66 has a
width equal to or smaller than that of the power line 70.
The auxiliary storage electrode 66 may be formed sym-
metrically with respect to the center of the power line 70.
The width W between a lateral side of the auxiliary stor-
age electrode 66 and a short side of the power line 70
should be 1 to 2 wm. Accordingly, even if the auxiliary
storage electrode 66 is shifted to the left or right due to
a mask misalignment during the formation of the auxiliary
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storage electrode 66, as shown in FIGS. 10A and 10B,
respectively, the overlapping area of the auxiliary storage
electrode 66 and the power line 70 is kept the same, thus
making no difference in the capacity of the storage ca-
pacitors. Accordingly, the capacity of the storage capac-
itor Cst provided at each pixel of the organic light-emitting
display panel is equal to each other, even if there is a
mask misalignment, thus preventing brightness degra-
dation due to the difference in the capacity of the storage
capacitors Cst.

[0068] The width W between the lateral side of the aux-
iliary storage electrode 66 and the short side of the power
line 70 shown in FIG. 8 may be the same as the width W
between the lateral side of the storage electrode 65 and
the lateral side of the power line 70 shown in FIG. 3. For
example, if the width of the auxiliary storage electrode
66 is the same as that of the power line 70, the auxiliary
storage electrode 66 may be shifted to the left or right
due to a mask misalignment. At this time, the capacity of
the storage capacitor Cst formed at each pixel or on each
organic light-emitting display panel may be changed due
to the auxiliary storage electrode 66 shifted to the left or
right.

[0069] Although the foregoing description relates to
the auxiliary storage electrode 66 having a narrower
width than that of the power line 70, the auxiliary storage
electrode 66 may have a width greater than that of the
power line 70. That is, when the auxiliary storage elec-
trode 66 has a width greater than that of the power line
70, the overlapping area of the auxiliary storage electrode
66 and the power line 70 is kept the same, even if the
auxiliary storage electrode 66 is shifted to the left or right.
Where the auxiliary storage electrode 66 has a width
greater than that of the power line 70, the auxiliary stor-
age electrode 66 may be formed to have a width in the
range that does not overlap the anode electrode 73, when
the distance between the anode electrode 73 shown in
FIG. 1 and the auxiliary storage electrode 66 is shifted
to the right. Moreover, the auxiliary storage electrode 66
may be formed to have a size that does not overlap the
adjacent data line 40 shown in FIG. 1, when the auxiliary
storage electrode 66 is shifted to the right.

[0070] Next, a method of manufacturing an organic
light-emitting display panel in accordance with the
present invention will be described with reference to
FIGS. 11A to 17B.

[0071] Referring to FIGS. 11A and 11B, a first semi-
conductor layer 62 of a driving transistor TFT1 and a first
ohmic contact layer 63 are formed on a substrate 10.
[0072] The first semiconductor layer 62 and the first
ohmic contact layer 63 are formed of polysilicon in view
of the characteristics of the driving transistor TFT1. The
process of forming the first semiconductor layer 62 and
the first ohmic contact layer 63 will be described in more
detail below.

[0073] First, amorphous silicon and impurity-doped
amorphous silicon are deposited on the overall surface
of the substrate 10 in a uniform thickness. Subsequently,
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the amorphous silicon is crystallized by laser irradiation
or solid phase crystallization using heat and magnetic
field. Next, the crystallized silicon layer is patterned by
photolithography and etching processes to form the first
semiconductor layer 62 and the first ohmic contact layer
63 shown in FIG. 11B.

[0074] Referring to FIGS. 12A to 12C, a first source
electrode 71 and a first drain electrode 72 of the driving
transistor TFT1 are formed.

[0075] More specifically, a conductive metal is depos-
ited on the overall surface of the substrate 10 by a sput-
tering method and then patterned by photolithography
and etching processes, thus forming the first source elec-
trode 71 and the first drain electrode 72. The first ohmic
contact layer 63 not covered but exposed by the first
source electrode 71 and the first drain electrode 72 is
removed by an etching process to form a channel formed
of polysilicon only. A power line 70 is formed simultane-
ously with the formation of the first source electrode 71.
A groove portion 75 is formed on an area of the power
line 70 overlapping a storage electrode to be formed later.
[0076] The groove portion 75 is formed on a lateral
side of the power line 70. Especially, the groove portion
75 is formed on the lateral side of the power line 70 ad-
jacent to a data line 40. Accordingly, it is possible to en-
sure a left and right margin required when the storage
electrode is formed.

[0077] Moreover, as shown in FIG. 12C, the groove
portion 75 has a length L1 greater than a length of the
storage electrode. Accordingly, it is possible to ensure a
misalignment margin by setting the length L1 of the
groove portion 75 of the power line 70 greater than the
length of the storage electrode such that the storage elec-
trode has the same capacity, even fif it is shifted to the
top or bottom during the formation thereof.

[0078] Next, a first gate-insulating layer 31 is formed
on the overall surface of the substrate 10.

[0079] The first gate-insulating layer 31 is formed by
depositing aninorganicinsulating material such as silicon
oxide (SiOx), silicon nitride (SiNx), or the like on the over-
all surface of the substrate 10 by a deposition method
such as plasma enhanced chemical vapor deposition
(PECVD).

[0080] Referring to FIGS. 13A to 13C, a gate line 20,
first and second gate electrodes 61 and 21, and the stor-
age electrode 65 are formed on the first gate-insulating
layer 31.

[0081] In particular, a conductive metal is deposited
on the overall surface of the substrate 10 by a sputtering
method and then patterned by photolithography and
etching processes, thus forming the gate line 20, the first
and second gate electrodes 61 and 21 and the storage
electrode 65. The second gate electrode 21 is connected
tothe gate line 20. The power line 70 overlaps the storage
electrode 65 with the first gate-insulating layer 31 dis-
posed therebetween to form a storage capacitor Cst.
[0082] During the formation of the storage electrode
65, an auxiliary storage electrode 66, which extends from
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the storage electrode 65 to overlap the power line 70,
may be further formed.

[0083] As shown in FIGS. 13D and 13E, the auxiliary
storage electrode 66 is formed to overlap the power line
70. The width of the auxiliary storage electrode 66 is set
to be smaller or greater than that of the power line 70.
The auxiliary storage electrode 66 is formed symmetri-
cally with respect to the center of the power line 70 to
have a mask misalignment margin for the left and right
direction. The auxiliary storage electrode 66 has a width
W on both sides thereof the same as the width of the
groove portion 75. Accordingly, even if the storage elec-
trode 65 and the auxiliary storage electrode 66 are shifted
to the left or right due to a mask misalignment, the area
overlapping the power line 70 is kept the same. Moreover,
even when the auxiliary storage electrode 66 has a width
greater than that of the power line 70, the auxiliary stor-
age electrode 66 may have a margin as wide as the width
W of the groove portion 75.

[0084] The width of the auxiliary storage electrode 66
is set to be smaller or larger than that of the power line
70 so that the width W between a lateral side of the aux-
iliary storage electrode 66 and a lateral side of the power
line 70 may be 1 to 2 pm. Where the width of the auxiliary
storage electrode 66 is set to be greater than that of the
power line 70, the auxiliary storage electrode 66 may be
formed to have a size that does not overlap an anode
electrode 73 or the adjacent data line 40 to be formed
later, even if the auxiliary storage electrode 66 is shifted
to the left or right.

[0085] Next, a second gate-insulating layer 32 is de-
posited on the overall surface of the substrate 10 includ-
ing the first and second gate electrodes 61 and 21. Since
the second gate-insulating layer 32 is formed by the same
method as the first gate-insulating layer 31, a description
thereof will be omitted.

[0086] AsshowninFIGS. 14Aand 14B, asecond sem-
iconductor layer 22 and a second ohmic contact layer 23
are formed on the substrate 10including the second gate-
insulating layer 32.

[0087] A second semiconductor pattern including the
second semiconductor layer 22 and the second ohmic
contact layer 23 is formed of amorphous silicon in view
of the characteristics of a switching transistor TFT2. That
is, amorphous silicon and impurity-doped amorphous sil-
icon are sequentially deposited on the second insulating
layer 32 and then patterned by photolithography and
etching processes, not subjected to a crystallization proc-
ess, thus forming the second semiconductor layer 22 and
the second ohmic contact layer 23.

[0088] Subsequently, as showninFIGS. 15A and 15B,
a second source electrode 41 and a second drain elec-
trode 42 are formed on the second semiconductor pat-
tern. The data line 40 connected to the second source
electrode 41 is formed. Since the process of forming the
second source electrode 41, the second drain electrode
42 and the data line 40 is substantially the same as the
process of forming the first and second gate electrodes
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61 and 21, a description thereof will be omitted.

[0089] Next, as shown in FIGS. 16A and 16B, a pas-
sivation layer 33, an organic planarization layer 34, a
bridge electrode 55, and an anode electrode 73 are
formed.

[0090] The passivation layer 33 is formed by deposit-
ing an inorganic insulating layer such as silicon oxide
(SiOx) or silicon nitride (SiNx) on the overall surface of
the substrate 10. Then, the organic planarization layer
34 is formed on the passivation layer 33. The organic
planarization layer 34 is formed by coating an organic
material on the overall surface of the passivation layer
33 by a spin coating method, and curing the coated or-
ganic material. Subsequently, the organic planarization
layer 34 is patterned to form first and second contact
holes 51 and 52 and a pixel contact hole 53. The first
contacthole 51 is formed to penetrate the organic planari-
zation layer 34 and the passivation layer 33, thus expos-
ing a portion of the second drain electrode 42. The sec-
ond contact hole 52 is formed to penetrate the organic
planarization layer 34, the passivation layer 33, and the
second gate-insulating layer 32, thus exposing a portion
of the first gate electrode 61. The pixel contact hole 53
is formed to penetrate the organic planarization layer 34,
the passivation layer 33, and the first and second gate-
insulating layers 31 and 32 sequentially, thus exposing
a portion of the first drain electrode 72.

[0091] A color filter 95 may be further formed during
the formation of the organic planarization layer 34 as
shown in FIG. 16C.

[0092] Any one of red, green, and color filters 95 is
formed at each pixel area prior to the formation of the
organic planarization layer 34 and then the organic
planarization layer 34 is formed on the color filter 95.
Here, the color filter 95 may be formed of an organic
material displaying color.

[0093] The organic planarization layer 34 may com-
prise the color filter. That is, it is possible to form the
organic planarization layer 34 at each pixel area as the
color filter displaying color.

[0094] Next, the bridge electrode 55 and the anode
electrode 73 are formed of a transparent conductive lay-
er. The bridge electrode 55 and the anode electrode 73
are formed in such a manner that a transparent conduc-
tive material such as indium tin oxide (ITO), indium zinc
oxide (I1Z0), and indium tin zinc oxide (ITZO) is deposited
on the organic planarization layer 34, on which the first
and second contact holes 51 and 52 and the pixel contact
hole 53 are formed, by a sputtering method, and pat-
terned by photolithography and etching processes. The
bridge electrode 55 connects the first gate electrode 61
to the second drain electrode 42. The anode electrode
73is connected to the first drain electrode 72 of the driving
transistor TFT1.

[0095] Referringto FIGS. 17A and 17B, a barrier layer
35, an organic light-emitting layer 90, and a cathode elec-
trode 80 are formed on the substrate 10 including the
bridge electrode 55 and the anode electrode 73.
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[0096] At least one material of acrylic-based resin,
benzocyclobutene (BCB), and polyimide is deposited on
the overall surface on the substrate 10 including the
bridge electrode 55 and the anode electrode 73. Subse-
quently, the anode electrode 73 is exposed by photoli-
thography and etching processes. Accordingly, a step
height is formed between an area where the anode elec-
trode 73 is formed and the other area which is not etched.
Next, the organic light-emitting layer 90 is formed on the
anode electrode 73 in the barrier layer 35, and the cath-
ode electrode 80 is formed on the barrier layer 35 and
the organic light-emitting layer 90.

[0097] Asdescribedabove,the powerline andthe stor-
age electrode which form the storage capacitor are
formed taking into account variations in processing. It is
thus possible to form the storage capacitor at each pixel
area of the organic light-emitting panel having the same
capacity, even if mask misalignment should occur during
the manufacturing process.

[0098] Although the present invention has been de-
scribed with reference to certain exemplary embodi-
ments thereof, it will be understood by those skilled in
the art that a variety of modifications and variations may
be made to the present invention without departing from
the spirit or scope of the present invention defined in the
appended claims, and their equivalents.

Claims
1. An organic light-emitting display panel comprising:

a gate line and a data line formed to cross each
other on a substrate;

an organic light-emitting diode formed in a pixel
area defined by the intersection of the gate line
and the data line;

a power line formed parallel to the data line for
supplying an electric current to the organic light-
emitting diode;

a switching transistor provided at the intersec-
tion of the gate line and the data line;

a driving transistor connected to the switching
transistor and the power line to control the cur-
rent supplied from the power line; and

a storage capacitor composed of a storage elec-
trode overlapping the power line with a first gate-
insulating layer disposed therebetween,

wherein the storage capacitor includes a groove por-
tion formed on a lateral side of the power line over-
lapping the storage electrode so that the overlapping
area of the power line and the storage electrode is
kept constant.

2. The organic light-emitting display panel of claim 1,
wherein the groove portion is formed on a lateral side
adjacent to the data line.
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3. The organic light-emitting display panel of claim 2,
whereinthe groove portion has alength atleastequal
to or greater than a length between the top and bot-
tom of the storage electrode.

4. The organic light-emitting display panel of claim 3,
wherein the storage electrode has a width greater
than that of an overlapping area of the storage elec-
trode and the power line.

5. The organic light-emitting display panel of claim 2,
further comprising an auxiliary storage electrode ex-
tending from the storage electrode to overlap the
power line.

6. The organic light-emitting display panel of claim 5,
wherein the auxiliary storage electrode has a width
smaller or larger than that of the power line.

7. The organic light-emitting display panel of claim 1,
wherein the driving transistor comprises:

a first semiconductor pattern formed of polysili-
con on the substrate;

a first source electrode formed on the first sem-
iconductor pattern and connected to the power
line;

a first drain electrode formed on the first semi-
conductor pattern to face the first source elec-
trode and connected to the organic light-emitting
diode;

asecond gate-insulating layer formed on the first
source electrode and the first drain electrode;
and

afirst gate electrode formed on the second gate-
insulating layer to overlap the first semiconduc-
tor pattern.

8. The organic light-emitting display panel of claim 7,
wherein the first gate electrode is electrically con-
nected to the storage electrode.

9. The organic light-emitting display panel of claim 1,
wherein the switching transistor comprises:

a second gate electrode formed on the first gate-
insulating layer;

the second gate-insulating layer formed on the
second gate electrode;

a second semiconductor pattern formed of
amorphous silicon on the substrate; and

a second source electrode and a second drain
electrode formed on the second semiconductor
pattern to face each other.

10. The organic light-emitting display panel of claim 9,
further comprising a bridge electrode connecting the
first gate electrode to the second drain electrode.



11.

12.

13.

14,

15.

16.
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A method of manufacturing an organic light-emitting
display panel, the method comprising:

forming a gate line and a dataline on a substrate,
the gate line and the data line crossing each
other with a gate-insulating layer disposed ther-
ebetween;

forming an organic light-emitting diode in a pixel
area defined by the intersection of the gate line
and the data line;

forming a switching transistor at the intersection
of the gate line and the data line;

forming a driving transistor connected to the
switching transistor;

forming a power line parallel to the data line; and
forming a storage electrode overlapping the
power line with the gate-insulating layer dis-
posed therebetween to form a storage capacitor
and including a projecting portion with respect
to a lateral side of the power line.

The method of claim 11, wherein forming the power
line parallel to the data line further comprises forming
agroove portion on a lateral side adjacent to the data
line in an overlapping area of the storage electrode
and the power line.

The method of claim 12, wherein forming the groove
further comprises forming the groove portion to have
a length at least equal to or greater than a length
between the top and bottom of the storage electrode.

The method of claim 12, wherein forming the storage
electrode further comprises forming an auxiliary stor-
age electrode extending from the storage electrode
to overlap the power line.

The method of claim 14, wherein forming the auxil-
iary storage electrode further comprises forming the
auxiliary storage electrode to have a width smaller
or larger than that of the power line.

The method of claim 11, wherein forming the switch-
ing transistor and the driving transistor comprises:

forming a first semiconductor pattern with poly-
silicon on the substrate and a first gate-insulat-
ing layer;

forming a source electrode on the first semicon-
ductor pattern and connected to the power line,
and a first drain electrode facing the first source
electrode;

forming a second gate-insulating layer on the
first source electrode and the first drain elec-
trode;

forming a first gate electrode on the second
gate-insulating layer to overlap the first semi-
conductor pattern, and a second gate electrode
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simultaneously with the first gate electrode; and
forming a third gate-insulating layer, a second
semiconductor pattern, a second source elec-
trode, and a second drain electrode.
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