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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND MANUFACTURING METHOD
THEREOF

BACKGROUND

[0001] 1.Field

[0002] Embodiments relate to an organic light emitting
diode (OLED) display and a manufacturing method, thereof.
More particularly, the embodiments relate to a capacitor.
[0003] 2. Description of the Related Art

[0004] An organic light emitting diode (OLED) display
includes a plurality of pixels, each of which has a driving
circuit and an organic light emitting element. The driving
circuit includes at least two thin film transistors. The driving
circuit includes a switching thin film transistor, a driving thin
film transistor, and at least one capacitor. The organic light
emitting element includes a pixel electrode, an organic emis-
sion layer, and a common electrode. One of a pixel electrode
and a common electrode is a hole injection electrode and the
other is an electron injection electrode.

[0005] The capacitor includes a first storage plate and a
second storage plate with a gate insulating layer therebe-
tween. The first storage plate is made of polysilicon.

[0006] The abovedisclosed information in the Background
section is only for understanding the background of the
described technology. Therefore, it may contain information
that does not form the prior art already known in this country
to a person of ordinary skill in the art.

SUMMARY

[0007] Tt is a feature of an embodiment to provide an
organic light emitting diode display for preventing signal
interception of a first storage plate by minimizing generation
of the non-doping region.

[0008] Itisanother feature of an embodiment of an embodi-
ment to provide a manufacturing method of an organic light
emitting diode display for preventing signal interception of a
first storage plate by minimizing generation of the non-dop-
ing region.

[0009] At least one of the above and other features and
advantages may be realized by providing an organic light
emitting diode display, including: a substrate; an organic light
emitting element formed on the substrate; a plurality of thin
film transistors for driving the organic light emitting element;
and a capacitor including a first storage plate and a second
storage plate on the first storage plate with a gate insulating
layer therebetween, the capacitor being connected to the thin
film transistor.

[0010] The first storage plate includes: a first doping
region; a plurality of non-doping regions contacting the first
doping region; and a second doping region contacting the first
doping region through gaps between the non-doping regions.
[0011] Thefirst storage plate is formed in a line pattern, and
the non-doping regions are separately positioned from each
other in the width direction of the first storage plate.

[0012] The first doping region and the second doping
region are connected in the length direction of the first storage
plate.

[0013] The second storage plate is positioned in the non-
doping regions and the second doping region.

[0014] The organic light emitting diode display further
includes an interlayer insulating layer including a storage
plate opening for exposing part of the second storage plate on
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the second storage plate, and the storage plate opening is
formed to be wider than the second storage plate.

[0015] The thin film transistor includes a switching thin
film transistor and a drive thin film transistor, and the drive
thin film transistor includes a drive gate electrode electrically
connected to the first doping region.

[0016] The interlayer insulating layer forms a contact hole
in the second storage plate, and the organic light emitting
diode display further includes a common voltage line formed
in the interlayer insulating layer and electrically connected to
the second storage plate through the contact hole.

[0017] At least one of the above and other features and
advantages may also be realized by providing a method for
manufacturing an organic light emitting diode display,
including: forming a first storage plate of a polysilicon layer
and a gate insulating layer for covering the first storage plate
ona substrate; sequentially forming a second storage plate for
covering the first storage plate and a capacitor intermediate in
the gate insulating layer; forming a first doping region by
injecting an impurity to a part that is not covered by the
capacitor intermediate in the first storage plate; forming an
interlayer insulating layer having a capacitor opening for
exposing the capacitor intermediate, the interlayer insulating
layer having a plurality of erosion preventing layers on an
edge of the capacitor intermediate toward the first doping
region in the capacitor opening; and removing the capacitor
intermediate including the erosion preventing layer and a
lower region of the erosion preventing layer, and injecting an
impurity in the first storage plate through the second storage
plate to form a second doping region contacting the first
doping region.

[0018] Thefirststorage plate is formed in a line pattern, and
the second storage plate and the capacitor intermediate are
positioned in a region other than an end of the first storage
plate.

[0019] The first doping region is positioned on the end of
the first storage plate, and the second doping region extends to
the first doping region in the length direction of the first
storage plate.

[0020] The second storage plate is formed to be a transpar-
ent conductive layer, and the capacitor intermediate is formed
with triple layers of the first metal layer/the second metal
layer/the first metal layer.

[0021] The method further includes forming the erosion
preventing layer and forming and patterning a data metal
layer on the substrate, and the erosion preventing layer and
the capacitor intermediate are simultaneously eliminated
when the data metal layer is patterned.

[0022] The data metal layer is formed with the same mate-
rial as the capacitor intermediate.

[0023] Thecapacitor opening is formed to be wider than the
capacitor intermediate, and part of the edge of the capacitor
intermediate that is not covered with the erosion preventing
layer remains when the capacitor intermediate is removed.
[0024] The second doping region contacts the first doping
region through a gap between the capacitor intermediates in
the first storage plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 shows a layout view of a first stage of manu-
facturing an organic light emitting diode (OLED) display
according to an exemplary embodiment.

[0026] FIG. 2 shows a cross-sectional view with respect to
lines A-A' and B-B' of FIG. 1.
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[0027] FIG. 3 shows a layout view of a second stage of
manufacturing an organic light emitting diode (OLED) dis-
play according to an exemplary embodiment.

[0028] FIG. 4 shows a cross-sectional view with respect to
lines A-A' and B-B' of FIG. 3.

[0029] FIG. 5 shows alayout view of a third stage of manu-
facturing an organic light emitting diode (OLED) display
according to an exemplary embodiment.

[0030] FIG. 6 shows a cross-sectional view with respect to
lines A-A' and B-B' of FIG. 5.

[0031] FIG. 7 shows a partial enlarged view of an organic
light emitting diode (OLED) display shown in FIG. 5.
[0032] FIG. 8 shows a cross-sectional view with respect to
a line D-D' of F1G. 7.

[0033] FIG. 9 shows a cross-sectional view with respect to
aline E-E' of FIG. 7.

[0034] FIG. 10 shows a layout view of a fourth stage of
manufacturing an organic light emitting diode (OLED) dis-
play according to an exemplary embodiment.

[0035] FIG.11showsa cross-sectional view with respectto
lines A-A' and B-B' of FIG. 10.

[0036] FIG. 12 shows a partial enlarged view of an organic
light emitting diode (OLED) display shown in FIG. 10.
[0037] FIG. 13 showsa cross-sectional view with respect to
a line F-F' of FIG. 12.

[0038] FIG. 14 showsa cross-sectional view with respect to
a line G-G' of FIG. 12.

[0039] FIG.15showsa photograph ofapart of FIG. 9 taken
by an electron microscope.

[0040] FIG. 16 shows a layout view of a first storage plate
in an organic light emitting diode (OLED) display shown in
FIG. 12.

[0041] FIG. 17 shows a layout view of a fifth stage of
manufacturing an organic light emitting diode (OLED) dis-
play according to an exemplary embodiment.

[0042] FIG. 18 showsa cross-sectional view with respectto
lines A-A' and B-B' of FIG. 17.

DETAILED DESCRIPTION

[0043] Korean Patent Application No. 10-2010-0093837,
filed on Sep. 28, 2010, in the Korean Intellectual Property
Office, and entitled: “Organic Light Emitting Diode Display
and Manufacturing Method Thereof,” is incorporate by ref-
erence herein in its entirety.

[0044] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be through and complete, and will fully
convey the scope of the inventive concept to those skilled in
the art.

[0045] It will be understood that when an element such as a
layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present.

[0046] FIG. 1 to FIG. 14 show processing diagrams of a
method for manufacturing an organic light emitting diode
(OLED) display according to an exemplary embodiment.
[0047] FIG. 1 shows a layout view of a first stage of manu-
facturing an organic light emitting diode (OLED) display
according to an exemplary embodiment, and FIG. 2 shows a
cross-sectional view with respect to lines A-A' and B-B' of
FIG. 1.
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[0048] Referring to FIGS. 1-2, a buffer layer 111 is formed
onasubstrate 110. The substrate 110 is made of a transparent
insulation substrate such as glass, quartz, or plastic. The
buffer layer 111 can be formed with a single layer of SiNx or
accumulated layers of SINx or S102, and is deposited on the
substrate 110 through the PECVD method.

[0049] A semiconductor layer is formed in the buffer layer
111. The semiconductor layer is formed with a polysilicon
layer. The polysilicon layer is formed by forming an amor-
phous silicon layer and crystallizing the same. Many known
methods are applicable to the crystallization method. For
example, the amorphous silicon layer can be crystallized
using heat, laser beams, Joule heat, an electric field, or a
catalyst metal.

[0050] Thesemiconductor layer is patterned by using a first
pattern mask through photolithography. First to fifth switch-
ing semiconductor layers 11, 21, 31, 41, and 51, a drive
semiconductor layer 61, and a first storage plate 71 are simul-
taneously formed. A gate insulating layer 112 is formed on
the substrate 110 to cover the first to fifth switching semicon-
ductor layers 11, 21, 31, 41, and 51, the drive semiconductor
layer 61, and the first storage plate 71. The gate insulating
layer 112 can be formed with accumulated layers of SiNx and
TEOS.

[0051] The first storage plate 71 is connected to a third
switching semiconductor layer 31. The first storage plate 71 is
formed in a line pattern in one direction (vertical direction
with reference to FIG. 1) of the substrate 110 from the left or
right of the pixel for each pixel. The first storage plate 71 can
be formed with an end that is bent at least once. FIG. 1
exemplifies the case in which the end of the first storage plate
71 is bent twice (refer to the circle C indicated by the arrow),
so the first storage plate 71 includes first and second vertical
units 711 and 712 and a horizontal unit 713. The first storage
plate 71 is not restricted to the example shown.

[0052] FIG. 3 shows a layout view of a second stage of
manufacturing an organic light emitting diode (OLED) dis-
play according to an exemplary embodiment. FIG. 4 shows a
cross-sectional view with respect to lines A-A' and B-B' of
FIG. 3.

[0053] Referring to FIGS. 3-4, a pixel electrode layer and a
gate metal layer are sequentially formed on the gate insulating
layer 112. The pixel electrode layer is formed to be a trans-
parent conductive layer such as ITO or IZO. The gate metal
layer can be formed with multilayers that are generated by
accumulating a first metal layer and a second metal layer. The
first metal layer may include one of molybdenum and a
molybdenum alloy. The second metal layer may include one
of copper, a copper alloy, aluminum, and an aluminum alloy.
The gate metal layer can be formed with three multilayers of
the first metal layer/the second metal layer/the first metal
layer (e.g., molybdenum/aluminum/molybdenum).

[0054] A second pattern mask is used to pattern the gate
metal layer and the pixel electrode layer through the photo-
lithography process. A gate line 113 including first to third
switching gate electrodes 12, 22, and 32, a gate control line
114 including fourth and fifth switching gate electrodes 42
and 52, a gate driving voltage line 115 including a second
storage plate 72, a drive gate electrode 62, and a pixel elec-
trode 81 are simultaneously formed.

[0055] The second storage plate 72 and the pixel electrode
81 are formedto be a pixel electrode layer. The second storage
plate 72 is overlapped on the first storage plate 71. A capacitor
intermediate 73 made of a gate metal layer is positioned on
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the second storage plate 72. A pixel electrode intermediate 84
made of a gate metal layer is formed on the pixel electrode 81.
Part of the capacitor intermediate 73 and part of the pixel
electrode intermediate 84 are eliminated in the next process.
[0056] The second storage plate 72 is overlapped on a part
other than the end of the first storage plate 71. FIG. 1 exem-
plifies the case in which the second storage plate 72 covers the
part other than the first vertical unit 711 of the first storage
plate 71. FIG. 1 exemplifies the case in which one second
storage plate 72 covers the first storage plate 71 of two neigh-
boring pixels. However, the second storage plate 72 is not
restricted thereto.

[0057] The first to fifth switching semiconductor layers 11,
21, 31, 41, and 51 and the drive semiconductor layer 61 are
divided into channel regions, source regions, and drain
regions by doping an impurity to the first to fifth switching
semiconductor layers 11, 21, 31, 41, and 51 and the drive
semiconductor layer 61. The channel region is an intrinsic
semiconductor to which no impurity is doped. The source
region and the drain region are impurity doped impurity semi-
conductors. The first to fifth switching gate electrodes 12, 22,
32, 42, and 52 and the drive gate electrode 62 prevent the
impurity from being doped into the channel region when the
impurity is doped.

[0058] While doping the impurity, i.e. the first vertical unit
711, the impurity is doped to the end of the first storage plate
71 that is not covered by the second storage plate 72 and the
capacitor intermediate 73. The first vertical unit 711 becomes
the first doping region formed with an impurity semiconduc-
tor 741 (refer to FIG. 4). The first storage plate 71 forms the
first doping region 741 at the end in the second pattern mask
process.

[0059] FIG. 5 shows alayout view of a third stage of manu-
facturing an organic light emitting diode (OLED) display
according to an exemplary embodiment, and FIG. 6 shows a
cross-sectional view with respect to lines A-A' and B-B' of
FIG. 5.

[0060] Referring to FIGS. 5-6, an interlayer insulating
layer 116 is formed over the substrate 110 to cover the mem-
bers formed in the previous stage. The interlayer insulating
layer 116 is formed with an organic layer or inorganic layer.
A pixel opening 117, a plurality of contact holes 118, and a
storage plate opening 119 are formed by patterning the inter-
layer insulating layer 116 through the photolithography pro-
cess using a third pattern mask.

[0061] The contact hole 118 of the interlayer insulating
layer 116 reveals a drain region of the fifth switching semi-
conductor layer 51 and the first doping region 741 of the first
storage plate 71. In this instance, the contact hole 118 is
formed when the interlayer insulating layer 116 and the gate
insulating layer 112 are removed. The pixel opening 117
reveals most of the pixel electrode intermediate 84. The stor-
age plate opening 119 reveals most of the region overlapped
on the first storage plate 71 from among the capacitor inter-
mediate 73.

[0062] FIG. 7 shows a partial enlarged view of an organic
light emitting diode (OLED) display shown in FIG. 5. FIG. 8
shows a cross-sectional view with respect to a line D-D' of
FIG. 7. FIG. 9 shows a cross-sectional view with respect to a
line E-E' of F1G. 7.

[0063] Referring to FIGS. 7-9, the storage plate opening
119 is positioned on the horizontal unit 713 of'the first storage
plate 71 and the second vertical unit 712 to expose the capaci-
tor intermediate 73 provided below. The storage plate open-
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ing 119 is formed to be on the horizontal unit 713 of the first
storage plate 71. The storage plate opening 119 is wider than
the capacitor intermediate 73 in the width direction of the
horizontal unit 713 (vertical direction with reference to FIG.
7). In FIG. 7, the width of the capacitor intermediate 73
measured in the width direction of the horizontal unit 713 is
indicated as w1, and the width of the storage plate opening
119 measured in the same direction is given to be w2.

[0064] Thestorage plate opening 119 is formed to be wider
than the capacitor intermediate 73 on the left side of the
second vertical unit 712 of the first storage plate 71. The
storage plate opening 119 is positioned to be separated from
the capacitor intermediate 73 by a predetermined distance
(refer to w3 of FIG. 7). When the interlayer insulating layer
116 is patterned to form the storage plate opening 119, the
storage plate opening 119 is formed to be wider than the
capacitor intermediate 73.

[0065] A plurality of erosion preventing layers 120 are
formed by controlling the interlayer insulating layer 116 to
remain at the edge of the capacitor intermediate 73 toward the
first doping region 741.

[0066] The erosion preventing layers 120 are provided with
a gap therebetween on the edge of the capacitor intermediate
73 along the width direction of the first doping region 741
(horizontal direction with reference to FIG. 7). The erosion
preventing layers 120 can be formed to be quadrangular,
circular, or polygonal, and FIG. 7 exemplifies the quadran-
gular erosion preventing layers 120. FIG. 7 shows three ero-
sion preventing layers 120, and the number of erosion pre-
venting layers 120 is variable.

[0067] When the erosion preventing layers 120 are posi-
tioned over the edge of the capacitor intermediate 73, part of
the edge of the capacitor intermediate 73 is covered by the
erosion preventing layer 120 (refer to FIG. 8), and another
edge is exposed to the storage plate opening 119 (refer to FIG.
9). In this instance of the second manufacturing stage, the
pixel electrode layer and the gate electrode layer may be
misaligned to expose part of the second storage plate 72.
Thus, a plurality of erosion preventing layers 120 can be
formed over the second storage plate 72 and the capacitor
intermediate 73.

[0068] Part of the edge of the capacitor intermediate 73
exposed to the storage plate opening 119 can be eroded by an
etchant (e.g., hydrofluoric acid) of the interlayer insulating
layer 116. For example, when a second metal layer 732 of the
capacitor intermediate 73 is aluminum, the second metal
layer 732 is eroded because of hydrofluoric acid to form a
recess portion 733. The second metal layer 732 is not eroded
at the edge of the capacitor intermediate 73 covered with the
erosion preventing layer 120.

[0069] FIG. 10 shows a layout view of a fourth stage of
manufacturing an organic light emitting diode (OLED) dis-
play according to an exemplary embodiment. FIG. 11 shows
a cross-sectional view with respect to lines A-A' and B-B' of
FIG. 10.

[0070] Referring to FIGS. 10-11, a data metal layer is
formed over the substrate 110 to cover the members that are
formed in the previous stage. The data metal layer can be
formed with multilayers generated by accumulating a first
and a second metal layer. A first metal layer may include one
of molybdenum and a molybdenum alloy. A second metal
layer may include one of copper, a copper alloy, aluminum,
and an aluminum alloy. The data metal layer can be formed
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with triple layers of the first metal layer/the second metal
layer/the first metal layer (e.g., molybdenum/aluminum/mo-
lybdenum).

[0071] A fourth pattern mask is used to pattern the data
metal layer through the photolithography process. A data line
121 including a first switching source electrode 13, a second
switching source electrode 23, a third switching source elec-
trode 33, a third switching drain electrode 34, a fourth switch-
ing source electrode 43, a fourth switching drain electrode 44,
a fifth switching drain electrode 54, a common voltage line
122, and other wires are formed.

[0072] The pixel electrode intermediate 84 and the data
metal layer are formed with the same material. Therefore, the
pixel electrode intermediate 84 is removed when the data
metal layer is etched to expose the pixel electrode 81. During
this process, the pixel electrode intermediate 84 is controlled
to remain to form a contact portion 85 to contact the fifth
switching drain electrode 54 on the pixel electrode §1. The
aperture ratio can be increased since the pixel opening 117
can be formed to be wider.

[0073] The capacitor intermediate 73 and the data metal
layer are formed with the same material. Therefore, the
capacitor intermediate 73 is removed when the data metal
layer is etched, exposing the second storage plate 72. The
impurity is doped to the first storage plate 71 through the
exposed second storage plate 72 to form a second doping
region 742 on the first storage plate 71.

[0074] FIG. 12 shows a partial enlarged view of an organic
light emitting diode (OLED) display shown in FIG. 10. FIG.
13 shows a cross-sectional view with respect to a line F-F' of
FIG. 12. FIG. 14 shows a cross-sectional view with respect to
a line G-G' of FIG. 12.

[0075] Referring to FIGS. 12-14, the capacitor intermedi-
ate 73 is removed in the first region in the capacitor interme-
diate 73 in the previous stage. Referring to FIG. 8, the first
region is covered with the erosion preventing layer 120.
Therefore, when the data metal layer is etched, no capacitor
intermediate 73 remains on the second storage plate 72 (refer
to FIG. 13). Thus, the second doping region 742 formed on
the first storage plate 71 after the impurity is doped contacts
the first doping region 741.

[0076] A plurality of erosion preventing layers 120 are
separately positioned. The separate positioning of the erosion
preventing layers 120 prevents formation of a single erosion
preventing layer 120. Therefore, the etchant of the data metal
layer easily goes between the erosion preventing layers 120 to
efficiently suppress maintaining ofthe capacitor intermediate
73 in the first region.

[0077] The photoresist for patterning the data metal layer
remains in the recess portion 733 (refer to FIG. 9) of the
second metal layer 732. The recess portion 733 of the second
metal layer 732 in the second region that is not covered with
the erosion preventing layer 120 of the capacitor intermediate
73 in the previous stage. Thus, the photoresist for patterning
the data metal layer can interfere with etching of the first
metal layer on the lower part, thereof. Part of the first metal
layer 731 remains after the data metal layer is patterned. The
other part of the first metal layer 731 blocks doping of the
impurity while the impurity is doped (refer to FIG. 14).
Therefore, a non-doping region 743 may be generated
between the first doping region 741 and the second doping
region 742 below the first metal layer 731.

[0078] FIG. 15 showsa photograph of a part of FIG. 9 taken
by an electron microscope.
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[0079] Referring to FIG. 15, in the second region, the data
metal layer is not uniformly coated. The data metal layer is
disconnected by the recess portion of the second metal layer.
The data metal layer is stored at the entrance of the recess
portion. The coated photoresist passes through the recess
portion. The data metal layer stored at the entrance of the
recess portion blocks permeation of the photoresist developer
toward the recess portion. The photoresist remains at the
recess portion.

[0080] FIG. 16 shows a layout view of a first storage plate
in an organic light emitting diode (OLED) display shown in
FIG. 12.

[0081] Referring to FIG. 16, the first storage plate 71
includes a first doping region 741, a plurality of non-doping
regions 743 contacting the first doping region 741, and a
second doping region 742 connected to the first doping region
741 through gaps between the non-doping regions 743. The
plurality of non-doping regions 743 are separately positioned
along the width direction of the first storage plate 71, and the
second doping region 742 is connected to the first doping
region 741 along the length direction of the first storage plate
71.

[0082] The second doping region 742 is connected to the
first doping region 741 through the gaps between the non-
doping regions 743, and signal transmission of the first stor-
age plate 71 is enhanced to increase performance of the
capacitor.

[0083] Since the first metal layer 731 remains, following
the edge of the second storage plate 72 (refer to FIG. 14), the
erosion preventing layer 120 is not formed. Therefore, a bar-
type non-doping region crossing the first storage plate 71
occurs in the first storage plate 71. In this case, signal trans-
mission is intercepted because the first doping region 741 and
the second doping region 742 of the first storage plate 71 are
perfectly divided.

[0084] FIG. 17 shows a layout view of a fifth stage of
manufacturing an organic light emitting diode (OLED) dis-
play according to an exemplary embodiment. FIG. 18 shows
a cross-sectional view with respect to lines A-A' and B-B' of
FIG.17.

[0085] Referring to FIGS. 17-18, a pixel defining layer 123
is formed over the substrate 110 to cover the members formed
in the previous stage. The pixel defining layer 123 is patterned
through the photolithography process by using a fifth pattern
mask, thereby forming a pixel defining layer opening 124 for
exposing part of the pixel electrode 81. An organic emission
layer 82 is formed on the pixel electrode 81 exposed through
the pixel defining layer opening 124, and a common electrode
83 is formed on the organic emission layer 82 to complete an
organic light emitting element 80. The common electrode 83
is formed in the pixel defining layer 123 so it is formed over
a plurality of pixels.

[0086] The organic emission layer 82 is formed with mul-
tilayers, including the hole injection layer (HIL), the hole
transport layer (HTL), the emission layer, the electron trans-
portlayer (ETL), and the electron injection layer (EIL). When
the pixel electrode 81 is a hole injection electrode, the hole
injection layer (HIL). the hole transport layer (HTL), the
emission layer, the electron transport layer (ETL), and the
electron injection layer (EIL) are sequentially positioned on
the pixel electrode 81. The layers configuring the organic
emission layer 82, other than the emission layer, can be omit-
ted if needed. The layers, other than the emission layer, can be
formed on the pixel defining layer 123.
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[0087] A sealing member 125 for protecting the organic
light emitting element 80 is disposed on the common elec-
trode 83. The sealing member 125 is adhered to the substrate
110 by an adhesive layer (not shown). The sealing member
125 can be made of various materials, i.e. glass, quartz,
ceramic, plastic, or metal. The thin film encapsulation layer
can be formed by depositing the inorganic layer and the
organic layer on the common electrode 83 without using the
adhesive layer.

[0088] Thecompleted organiclight emitting diode (OLED)
display 100 includes first to fifth switching thin film transis-
tors 10, 20, 30, 40, and 50, and a drive thin film transistor 60.
However, the number and disposal form of the thin film
transistors are notrestricted thereto. The number and disposal
form of the thin film transistors are variable in many ways.
[0089] The first switching thin film transistor 10 includes a
first switching semiconductor layer 11, a first switching gate
electrode 12, a first switching source electrode 13, and a first
switching drain electrode 14. The first switching drain elec-
trode 14 corresponds to a drain region of the first switching
semiconductor layer 11.

[0090] The second switching thin film transistor 20
includes a second switching semiconductor layer 21, a second
switching gate electrode 22, a second switching source elec-
trode 23, and a second switching drain electrode 24. The
second switching drain electrode 24 corresponds to a drain
region the second switching semiconductor layer 21.

[0091] The third switching thin film transistor 30 includes a
third switching semiconductor layer 31, a third switching gate
electrode 32, a third switching source electrode 33, and a third
switching drain electrode 34.

[0092] The fourth switching thin film transistor 40 includes
a fourth switching semiconductor layer 41, a fourth switching
gate electrode 42, a fourth switching source electrode 43, and
a fourth switching drain electrode 44. The fourth switching
drain electrode 44 corresponds to a drain region of the fourth
switching semiconductor layer 41.

[0093] The fifth switching thin film transistor 50 includes a
fitth switching semiconductor layer 51, a fifth switching gate
electrode 52, a fifth switching source electrode 53, and a fifth
switching drain electrode 54.

[0094] The drive thin film transistor 60 includes a drive
semiconductor layer 61, a drive gate electrode 62, a drive
source electrode 63, and a drive drain electrode 64. The drive
semiconductor layer 61 connects the fourth switching semi-
conductor layer 41 and the fifth switching semiconductor
layer 51. The drive source electrode 63 corresponds to a
source region of the drive semiconductor layer 61, and the
drive drain electrode 64 corresponds to a drain region of the
drive semiconductor layer 61. The drive source electrode 63 is
connected to the fourth switching drain electrode 44, and the
drive drain electrode 64 is connected to the fifth switching
drain electrode 54.

[0095] The first storage plate 71 is connected to the drive
gate electrode 62, and the second storage plate 72 is con-
nected to the common voltage line 122.

[0096] The first switching thin film transistor 10 is used as
a switch for selecting a pixel to emit light. The first switching
gateelectrode 12 is connected to the gate line 113, and the first
switching source electrode 13 is connected to the data line
121. The first switching drain electrode 14 is connected to the
drive thin film transistor 60 and the fourth switching thin film
transistor 40.
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[0097] The drive thin film transistor 60 receives a driving
voltage for emitting the organic emission layer 82 of the
selected pixel from the common voltage line 122 and the
fourth switching thin film transistor 40, and applies the same
to the pixel electrode 81. The fifth switching thin film tran-
sistor 50 is disposed between the drive drain electrode 64 and
the pixel electrode 81. Thus, deterioration of the organic light
emitting element 80 can be compensated.

[0098] Inthe conventional process, an impurity is injected
in the first storage plate during its manufacturing process.
However, the entire first storage plate is not uniformly doped.
In particular, the first storage plate has a part that is not doped;
1.e., a non-doping region, due to components formed on the
first storage plate and patterning methods. The non-doping
region deteriorates the function of the capacitor because it
intercepts input signals and output signals of the first storage
plate.

[0099] By way of summation and review, according to
embodiments described above, the organic light emitting
diode (OLED) display 100 uses the five pattern masks to
simplify the configuration and the corresponding manufac-
turing method. Also, in the process for patterning the inter-
layer insulating layer 116 using the third pattern mask, a
plurality of erosion preventing layers 120 are formed on the
capacitor intermediate 73 to prevent the doping region of the
first storage plate 71 from being separated by the non-doping
region. Thus, the performance of a capacitor 70 may be
increased.

[0100] Exemplary embodiments 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 inventive concept as
set forth in the following claims.

What is claimed is:
1. An organic light emitting diode display, comprising:
a substrate;
an organic light emitting element on the substrate;
a plurality of thin film transistors for driving the organic
light emitting element; and
a capacitor including a first storage plate and a second
storage plate on the first storage plate with a gate insu-
lating layer therebetween, the capacitor being connected
to the thin film transistor, wherein the first storage plate
includes:
a first doping region;
a plurality of non-doping regions contacting the first dop-
ing region; and
a second doping region contacting the first doping region
through gaps between the non-doping regions.
2. The organic light emitting diode display as claimed in
claim 1, wherein:
the first storage plate is formed in a line pattern, and
the non-doping regions are separately positioned from
each other in the width direction of the first storage plate.
3. The organic light emitting diode display as claimed in
claim 2, wherein:
the first doping region and the second doping region are
connected in the length direction of the first storage
plate.
4. The organic light emitting diode display as claimed in
claim 1, wherein:
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the second storage plate is positioned in the non-doping
regions and the second doping region.
5. The organic light emitting diode display as claimed in
claim 4, further comprising:
an interlayer insulating layer including a storage plate
opening for exposing part of the second storage plate on
the second storage plate, wherein
the storage plate opening is formed to be wider than the
second storage plate.
6. The organic light emitting diode display as claimed in
claim 1, wherein:
the thin film transistor includes a switching thin film tran-
sistor and a drive thin film transistor, and
the drive thin film transistor includes a drive gate electrode
electrically connected to the first doping region.
7. The organic light emitting diode display as claimed in
claim 5, wherein:
the interlayer insulating layer forms a contact hole in the
second storage plate, and
the organic light emitting diode display further comprises a
common voltage line formed in the interlayer insulating
layer and electrically connected to the second storage
plate through the contact hole.
8. A method for manufacturing an organic light emitting
diode display, the method comprising:
forming a first storage plate of a polysilicon layer;
forming a gate insulating layer covering the first storage
plate on a substrate;
sequentially forming a second storage plate for covering
the first storage plate and a capacitor intermediate in the
gate insulating layer;
forming a first doping region by injecting an impurity to a
part that is not covered by the capacitor intermediate in
the first storage plate;
forming an interlayer insulating layer having a capacitor
opening exposing the capacitor intermediate, the inter-
layer insulating layer having a plurality of erosion pre-
venting layers on an edge of the capacitor intermediate
toward the first doping region in the capacitor opening;
removing the capacitor intermediate, including the erosion
preventing layer and a lower region of the erosion pre-
venting layer; and
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injecting an impurity in the first storage plate through the
second storage plate to form a second doping region
contacting the first doping region.

9. The method as claimed in claim 8, wherein:

the first storage plate is formed in a line pattern, and

the second storage plate and the capacitor intermediate are
positioned in a region other than an end of the first
storage plate.

10. The method as claimed in claim 9, wherein:

the first doping region is positioned on the end of the first
storage plate, and

the second doping region extends to the first doping region
in the length direction of the first storage plate.

11. The method as claimed in claim 8, wherein:

the second storage plate is formed to be a transparent
conductive layer, and

the capacitor intermediate is formed with triple layers of
the first metal layer/the second metal layer/the first metal
layer.

12. The method as claimed in claim 8, further comprising:

forming the erosion preventing layer; and

forming and patterning a data metal layer on the substrate,

wherein the erosion preventing layer and the capacitor
intermediate are simultaneously eliminated when the
data metal layer is patterned.

13. The method as claimed in claim 12, wherein:

the data metal layer is formed with the same material as the
capacitor intermediate.

14. The method as claimed in claim 12, wherein:

the capacitor opening is formed to be wider than the capaci-
tor intermediate, and

part of the edge of the capacitor intermediate that is not
covered with the erosion preventing layer remains when
the capacitor intermediate is removed.

15, The method as claimed in claim 14, wherein:

the second doping region contacts the first doping region
through a gap between the capacitor intermediates in the
first storage plate.
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