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An organic light emitting diode display includes a substrate;
a first capacitor electrode provided over the substrate and
including polysilicon; an insulating layer provided over the
first capacitor electrode; and a second capacitor electrode
provided over the insulating layer and including a first lower
metal layer overlapping with the first capacitor electrode and
a first upper metal layer. The first upper metal layer includes
adoping opening configured to expose at least a portion of the
first lower metal layer.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

RELATED APPLICATIONS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 13/416,448, filed Mar. 9, 2012, which claims
priority to Korean Patent Application No. 10-2011-0087207
filed in the Korean Intellectual Property Office on Aug. 30,
2011. The disclosures of the U.S. patent application Ser. No.
13/416,448 and the Korean Patent Application No. 10-2011-
0087207 are incorporated herein by reference in their
entirety.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates generally to an
organic light emitting diode (OLED) display.

[0004] 2. Description of the Related Technology

[0005] An organic light emitting diode (OLED) displayis a
selfemissive display device that displays images with organic
light emitting diodes. Unlike the liquid crystal display (LCD),
the organic light emitting diode (OLED) display does not
require a separate light source, thereby making it possible to
be implemented as a slim and lightweight display. Further-
more, as the organic light emitting diode display has high
quality characteristics such as lower power consumption,
high luminance, and short response time, it has been spot-
lighted as a next generation display device.

[0006] Organic light emitting diode displays are classified
as passive matrix and active matrix types depending upon the
driving method. With the active matrix type of organic light
emitting diode display, an organic light emitting diode, a thin
film transistor (TFT), and a capacitor are formed for each of
the pixels so as to control each pixel in an independent man-
ner.

[0007] The capacitor may be formed simultaneously with
the thin film transistor. For example, both electrodes of the
capacitor may be formed simultaneously with a semiconduc-
tor layer and a gate electrode of the thin film transistor,
respectively. In this instance, the semiconductor layer and one
of the two electrodes of the capacitor include an impurity-
doped polycrystalline silicon layer.

[0008] Meanwhile, in order to form one of the capacitor
electrodes with an impurity-doped silicon layer, it is required
to provide a separate doping masking process for forming the
electrode, and this involves complicated processing steps and
increased production cost.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0010] An aspect of the present invention provides a manu-
facturing method for simplifying a process for manufacturing
an organic light emitting diode (OLED) display.

[0011] Another aspect of the present invention provides an
organic light emitting diode (OLED) display for increasing
efficiency of a capacitor of an organic light emitting diode
(OLED) display.
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[0012] An embodiment provides an organic light emitting
diode display including: a substrate; a first capacitor electrode
provided over the substrate and comprising polysilicon; an
insulating layer provided over the first capacitor electrode;
and a second capacitor electrode provided over the insulating
layer such that the insulating layer is interposed between the
first and second capacitor electrodes and including a first
lower metal layer overlapping with the first capacitor elec-
trode and a first upper metal layer, wherein the first upper
metal layer includes a doping opening configured to expose at
least a portion of the first lower metal layer.

[0013] Conductive impurity ions may be doped to the first
capacitor electrode in a region corresponding to the doping
opening.

[0014] Theorganic light emitting diode display may further
include: a semiconductor provided over the substrate and
including a source region, a drain region, and a channel
region; and a gate electrode provided over the insulating layer
overlapping with the channel region, and including a second
lower metal layer and a second upper metal layer, wherein the
second lower metal layer is made of the same material as the
first lower metal layer and wherein the second upper metal
layer is made of the same material as the first upper metal
layer.

[0015] The conductive impurity ions may be doped to the
source region and the drain region.

[0016] Theorganiclight emitting diode display may further
include: an interlayer insulating layer provided over the sec-
ond capacitor electrode and the gate electrode; a source elec-
trode and a drain electrode provided over the interlayer insu-
lating layer and connected to the source region and the drain
region; a planarization layer provided over the source elec-
trode and the drain electrode; a pixel electrode provided over
the planarization layer; a pixel defining layer having a pixel
opening exposing the pixel electrode; an organic light emis-
sion layer provided over the pixel opening; and a common
electrode provided over the organic light emission layer.
[0017] The pixel electrode may be connected to the source
electrode or the drain electrode.

[0018] The thickness of the first lower metal layer may be
equal to or less than about 1000 A,

[0019] The thickness of the first upper metal layer may be
twice to four times the thickness of the first lower metal layer.
[0020] The width of the doping opening may be equal to or
less than about 2 um.

[0021] The doping opening may have a circular or polygo-
nal shape.
[0022] Thefirstupper metal layer may include a plurality of

stick-shaped branches, and wherein the doping opening may
include a channel that is provided between two neighboring
branches.

[0023] The first upper metal layer may comprise a circular
or polygonal ring which includes the doping opening.
[0024] Another embodiment provides a method for manu-
facturing an organic light emitting diode display, including:
forming a first silicon pattern and a second silicon pattern
over a substrate; forming an insulating layer over the first
silicon pattern and the second silicon pattern; forming a first
metal layer and a second metal layer over the insulating layer;
forming a photoresist pattern over the second metal layer;
dry-etching the second metal layer by using the photoresist
pattern to form a first upper metal layer and a second upper
metal layer; wet-etching the first metal layer using the pho-
toresist pattern to form a first lower metal layer and a second
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lower metal layer; doping conductive impurity ions to the first
silicon pattern and the second silicon pattern to form a semi-
conductor including a source region, a drain region, and a
channel region and a first capacitor electrode; forming an
interlayer insulating layer over the semiconductor and the
first capacitor electrode; forming a source electrode and a
drain electrode respectively connected to the source region
and the drain region, respectively, over the interlayer insulat-
ing layer; forming a planarization layer over the source elec-
trode and the drain electrode; and forming a pixel electrode
over the planarization layer, wherein the first upper metal
layer includes a doping opening exposing the first lower metal
layer, and wherein the conductive impurity ions are doped to
the second silicon pattern through the doping opening.
[0025] The second lower metal layer and the second upper
metal layer may overlap with the channel region.

[0026] The width of the doping opening may be equal to or
less than about 2 pm.

[0027] Thethickness ofthe first metal layer may be equal to
or less than about 1000 A.

[0028] The thickness of the second metal layer may be
twice to four times the thickness of the first metal layer.

[0029] The doping opening may have a circular or polygo-
nal shape.
[0030] Thefirstupper metal layer may include a plurality of

stick-shaped branches, and the doping opening may comprise
achannel thatis provided between two neighboring branches.
[0031] The first upper metal layer may comprise a circular
or polygonal ring which includes the doping opening.
[0032] According to embodiments, the doping regionof the
transistor and the doping region of the capacitor can be
formed by performing the masking process once, thereby
simplifying the manufacturing process.

[0033] When the doping process is performed as described
in the embodiments, the capacitor with the MIM configura-
tion having better efficiency than the MOS configuration can
be easily formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1 shows a top plan view of an organic light
emitting diode (OLED) display according to an embodiment.
[0035] FIG. 2 shows a circuit diagram of a pixel circuit of
an organic light emitting diode (OLED) display of FIG. 1.
[0036] FIG. 3 shows a cross-sectional view of a partially
magnified part of an organic light emitting diode (OLED)
display of FIG. 1.

[0037] FIG.4to FIG. 7 show top plan views of a first upper
metal layer including a doping unit according to another
embodiment.

[0038] FIG. 8 to FIG. 13 show sequential cross-sectional
views of a method for manufacturing an organic light emit-
ting diode (OLED) display according to an embodiment.

DETAILED DESCRIPTION

[0039] The present invention will be described more fully
hereinafter with reference to the accompanying drawings in
which embodiments of the invention are shown. As those
skilled in the art would realize, the described embodiments
may be modified in various different ways, all without depart-
ing from the spirit or scope of the present invention.

[0040] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. Like reference
numerals designate like elements throughout the specifica-
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tion. 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. In contrast, when
an element is referred to as being “directly on” another ele-
ment, there are no intervening elements present.

[0041] An organic light emitting diode (OLED) display
according to embodiments will now be described with refer-
ence to accompanying drawings.

[0042] FIG. 1 shows a top plan view of an organic light
emitting diode (OLED) display according to an embodiment.
FIG. 2 shows a circuit diagram of a pixel circuit of an organic
light emitting diode (OLED) display of FIG. 1.

[0043] AsshowninFIG. 1, the organic light emitting diode
(OLED) display includes a substrate 111 including a display
area (DA) and a non-display area (NA). A plurality of pixels
(PE) are formed in the display area (DA) of the substrate 111
to display an image, and at least one driving circuit (GD, DD)
is formed in the non-display area (NA).

[0044] As shown in FIG. 2, a pixel (PE) has a 2Tr-1 Cap
structure including an organic light emitting diode 70, two
thin film transistors (TFTs) 10 and 20, and a capacitor 80.
However, the embodiment is not limited thereto. In another
embodiment, the organic light emitting diode (OLED) dis-
play 101 can include at least three thin film transistors and at
least two capacitors for each pixel (PE), and it can be config-
ured to have various configurations by forming an additional
wire. The additionally formed thin film transistors and
capacitors can configure a compensation circuit.

[0045] The compensation circuit improves uniformity of
the organic light emitting diode 70 formed for each pixel (PE)
to control deviation of image quality. The compensation cir-
cuit generally includes two to eight thin film transistors.
[0046] Also, the driving circuit (GD, DD) formed in the
non-display area (NA) of the substrate 111 can include an
additional thin film transistor.

[0047] The organic light emitting diode 70 includes an
anode that is a hole injection electrode, a cathode that is an
electron injection electrode, and an organic light emission
layer disposed between the anode and the cathode.

[0048] In the embodiment, a single pixel (PE) includes a
first thin film transistor 10 and a second thin film transistor 20.
[0049] The first thin film transistor 10 and the second thin
film transistor 20 respectively include a gate, a semiconductor
layer, a source, and a drain. The semiconductor layer of at
least one of the first thin film transistor 10 and the second thin
film transistor 20 includes an impurity-doped polysilicon
film. That is, at least one of the first thin film transistor 10 and
the second thin film transistor 20 is a polysilicon thin film
transistor.

[0050] FIG. 2 shows a gate line (GL), a data line (DL), a
common power line (VDD), and a capacitor line (CL), and the
capacitor line (CL) can be omitted.

[0051] The source of the first thin film transistor 10 is
connected to the data line (DL), and the gate of the first thin
film transistor 10 is connected to the gate line (GL). The drain
of the first thin film transistor 10 1s connected to the capacitor
line (CL) through the capacitor 80. A node is formed between
the drain ofthe first thin film transistor 10 and the capacitor 80
so the gate of the second thin film transistor 20 is connected to
the node. The common power line VDD is connected to the
source of the second thin film transistor 20, and the anode of
the organic light emitting diode 70 is connected to the drain.
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[0052] The first thin film transistor 10 is used as a switch for
selecting a pixel (PE) to emit light. The first thin film transis-
tor 10 is instantly turned on and the capacitor 80 is charged,
and in this instance, the stored amount of the charge is pro-
portional to a potential of a voltage applied from the data line
(DL). When a signal for increasing the voltage for each frame
period is input to the capacitor line (CL) while the first thin
film transistor 10 is turned off, a gate potential of the second
thin film transistor 20, with reference to the potential charged
in the capacitor 80, rises according to the voltage that is
applied through the capacitor line (CL). The second thin film
transistor 20 is turned on when the gate potential exceeds a
threshold voltage. The voltage applied to the common power
line VDD is applied to the organic light emitting diode 70
through the second thin film transistor 20 and the organic light
emitting diode 70 emits light.

[0053] An organic light emitting diode (OLED) display
according to an embodiment will now be described with
reference to FIG. 3.

[0054] FIG. 3 shows a cross-sectional view of a partially
magnified part of an organic light emitting diode (OLED)
display of FIG. 1.

[0055] A configuration of the second thin film transistor 20
and the capacitor 80 of FIG. 1 will be described in detail
according to their stacked order. The second thin film transis-
tor 20 will be called a thin film transistor hereinafter.

[0056] The substrate 111 may be an insulating substrate
made of glass, quartz, ceramic, or plastic, and the substrate
111 may be a metallic substrate made of stainless steel.
[0057] A buffer layer 120 is disposed on the substrate 111.
[0058] Thebuffer layer 120 may be formed of a single layer
made of silicon nitride (SiNx) or a dual layer structure in
which silicon nitride (SiNx) and silicon oxide (Si02) are
stacked. The buffer layer 120 prevents unnecessary elements
such as impurity elements or moisture from penetrating, and
simultaneously planarizes the surface.

[0059] A semiconductor 135 made of polysilicon and a first
capacitor electrode 138 are disposed on the buffer layer 120.
[0060] The semiconductor 135 includes a channel region
1355, and a source region 1357 and a drain region 1356
formed on both sides of the channel region 1355. The channel
region 1355 of the semiconductor 135 includes polysilicon to
which no impurity is doped, such that it is an intrinsic semi-
conductor. The source region 1357 and the drain region 1356
of the semiconductor 135 include polysilicon to which a
conductive impurity is doped, such that it is an impurity
semiconductor.

[0061] Thefirst capacitor electrode 138 includes a region to
which a conductive impurity is doped and another region to
which no conductive impurity is doped. The regions to which
the conductive impurity is doped corresponds to voids or
openings formed in the first upper metal layer 1583 to be
described, and the regions to which no conductive impurity is
doped corresponds to non-opened portions of the first upper
metal layer 1583.

[0062] The impurity doped to the source region 1357, the
drain region 1356, and the first capacitor electrode 138 may
be one of a p-type impurity and an n-type impurity.

[0063] A gate insulating layer 140 is disposed on the semi-
conductor 135 and the first capacitor electrode 138. The gate
insulating layer 140 may be a single layer or multiple layers
including at least one of tetraethyl orthosilicate (TEOS), sili-
con nitride, and silicon oxide.
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[0064] A gate electrode 155 and a second capacitor elec-
trode 158 are disposed on the gate insulating layer 140. The
gate electrode 155 overlaps with the channel region 1355, and
the second capacitor electrode 158 overlaps with the first
capacitor electrode 138.

[0065] The second capacitor electrode 158 includes a first
lower metal layer 1581 and a first upper metal layer 1583, and
the gate electrode 155 includes a second lower metal layer
1551 and a second upper metal layer 1553.

[0066] The first upper metal layer 1583 includes a doping
unit or doping opening for exposing the first lower metal layer
1581. The doping unit can be formed in various shapes, as
shown in FIGS. 410 7.

[0067] FIG. 410 FI1G. 7 show top plan views of a first upper
metal layer including a doping unit or doping opening accord-
ing to another embodiment.

[0068] In detail, as shown in FIG. 4, the doping unit or
doping void (D) may be formed as a plurality of doping holes
in the first upper metal layer 1583 having a substantially
quadrangular shape. The doping holes may be formed to be
circular or polygonal, and the diameter or width (which is a
distance between two opposing edges or two opposing apexes
of the circular or polygonal hole) of the doping hole is equal
to or less than about 2 um.

[0069] As shown in FIG. 5, the doping unit (D) may be
formed as a plurality of doping cutouts or doping channels on
the first upper metal layer 1583. When a plurality of doping
cutouts are formed as shown in FIG. 5, the first upper metal
layer 1583 may be formed to have a plurality of stick-shaped
branches. Although the branches extend in the same direction
in the embodiment shown in

[0070] FIG. 5, they may extend in opposite directions as
shown in FIG. 6. In this instance, the width (W) of the doping
cutout is equal to or less than about 2 pm.

[0071] As shown in FIG. 7, the first upper metal layer 1583
may be formed as a circular or polygonal ring having a frame,
and an internal hole of the ring may be used as the doping umt
D. The diameter of the doping unit or the largest width (W)
thereof is equal to or less than about 2 um.

[0072] Referring to FIG. 3, the first lower metal layer 1581
and the second lower metal layer 1551 may be made of
molybdenum or a molybdenum alloy, and the first upper
metal layer 1583 and the second upper metal layer 1553 may
be made of tungsten or a tungsten alloy. The first lower metal
layer 1581 and the second lower metal layer 1551 may have a
thickness of about 1000 A or less, and the first upper metal
layer 1583 and the second upper metal layer 1553 may have
a thickness twice to four times the thickness of the first lower
metal layer 1581 and the second lower metal layer 1551, that
is, from about 2000 A to about 4000 A.

[0073] The first capacitor electrode 138 and the second
capacitor electrode 158 form a capacitor 80 with the gate
insulating layer 140 as a dielectric material.

[0074] Aninterlayer insulating layer 160 is disposed on the
gate electrode 155 and the second capacitor electrode 158.
Like the gate insulating layer 140, the interlayer insulating
layer 160 may be made of tetraethyl orthosilicate (TEOS),
silicon nitride, or silicon oxide.

[0075] The interlayer insulating layer 160 and the gate
insulating layer 140 have a source contact hole 167 for expos-
ing the source region 1357 and a drain contact hole 166 for
exposing the drain region 1356.

[0076] A sourceelectrode 177 and adrain electrode 176 are
disposed on the interlayer insulating layer 160. The source
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electrode 177 and the drain electrode 176 are connected to the
source region 1357 and drain region 1356 through the source
contact hole 167 and the drain electrode hole 166.

[0077] A capacitor electrode (not shown) may be disposed
on the interlayer insulating layer 160. The capacitor electrode
may overlap with the first capacitor electrode 138 or the
second capacitor electrode 158 to increase capacitance.
[0078] A planarization layer 180 is formed to be a single
layer or multiple layers including at least one of a polyacry-
late resin, an epoxy resin, a phenolic resin, a polyamide resin,
a polyimide resin, an unsaturated polyester resin, a polyphe-
nylene ether resin, polyphenylene sulfide, and benzocy-
clobutene (BCB).

[0079] A pixel electrode 710 and a pixel defining layer 190
of the organic light emitting diode 70 are disposed on the
planarization layer 180.

[0080] The pixel electrode 710 is connected to the drain
electrode 176 through an anode contact hole 186 of the pla-
narization layer 180 to function as an anode of the organic
light emitting diode. The pixel electrode 710 may be con-
nected to the source (not shown).

[0081] The pixel defining layer 190 includes an opening
195 that exposes the pixel electrode 710. The pixel defining
layer 190 may be made of a resin such as a polyacrylate resin
orapolyimide resin, or of an inorganic material such as silica.
[0082] An organic light emission layer 720 is disposed in
the opening 195 of the pixel defining layer 190.

[0083] The organic light emission layer 720 is formed with
multiple sub-layers including at least one of a light emission
layer, a hole injection layer (HIL), a hole transport layer
(HTL), an electron transport layer (ETL), and an electron
injection layer (EIL).

[0084] When the organic light emission layer 720 includes
all of them, the hole injection layer (HIL) is disposed on the
pixel electrode 710 which is the anode, and then the hole
transport layer (HTL), the light emission layer, the electron
transport layer (ETL), and the electron injection layer (EIL)
are sequentially stacked on it.

[0085] A common electrode 730 is disposed on the pixel
defining layer 190 and the organic light emission layer 720.
[0086] The common electrode 730 functions as a cathode
of the organic light emitting diode 70. Therefore, the pixel
electrode 710, the organic light emission layer 720, and the
common electrode 730 form the organic light emitting diode
70.

[0087] The organic light emitting diode (OLED) display
may be of a front display type, a rear display type, or a front
and rear display type according to the direction in which the
organic light emitting diode 70 emits light.

[0088] When the organic light emitting diode (OLED) dis-
play 101 is a front display type of display, the pixel electrode
710 1s formed as a reflective layer and the common electrode
730 is formed as a semi-transparent layer. On the other hand,
when the organic light emitting diode (OLED) display 101 is
a rear display type of display, the pixel electrode 710 is
formed as a semi-transparent layer and the common electrode
730 is formed as a reflective layer. Further, when the organic
light emitting diode (OLED) display 101 is a front and rear
display type of display, the pixel electrode 710 and the com-
mon electrode 730 are formed as a transparent layer or a
semi-transparent layer.

[0089] The reflective layer and the semi-transparent layer
are made of at least one of magnesium (Mg), silver (Ag), gold
(Au), calcium (Ca), lithium (Li), chromium (Cr), and alumi-
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num (Al), or alloys thereof. The reflective layer and the semi-
transparent layer are determined by thickness, and the semi-
transparent layer may have a thickness equal to or less than
about 200 nm. Transparency increases as thickness decreases,
but if it is extremely thin, resistance increases.

[0090] The transparent layer is made of indium tin oxide
(ITO), indium zinc oxide (1ZO), zinc oxide (ZnO), or indium
oxide (In203).

[0091] A method for manufacturing the above-described
organic light emitting diode (OLED) display will now be
described with reference to FIG. 8 to FIG. 13 and FIG. 3.
[0092] FIG. 8 to FIG. 13 show sequential cross-sectional
views illustrating a method for manufacturing an organic
light emitting diode (OLED) display according to an embodi-
ment.

[0093] As shown in FIG. 8, a buffer layer 120 is formed on
a substrate 111. The buffer layer 120 may be made of silicon
nitride or silicon oxide.

[0094] A polysilicon film is formed on the buffer layer 120
and then is patterned to form a first silicon pattern 30 and a
second silicon pattern 50.

[0095] The polysilicon film is formed by forming an amor-
phous silicon layer and crystallizing the same. A dehydroge-
nation process for removing hydrogen atoms existing in the
amorphous silicon layer can be further performed before the
amorphous silicon layer is crystallized.

[0096] As shown in FIG. 9, a gate insulating layer 140 is
formed on the first silicon pattern and the second silicon
pattern. The gate insulating layer 140 may be made of silicon
nitride or silicon oxide.

[0097] A first metal layer 90 and a second metal layer are
stacked on the gate insulating layer 140, and then a photore-
sist pattern (PR) is formed on the second metal layer.

[0098] The second metal layer is dry etched by using the
photoresist pattern (PR) which can function as a mask to form
a first upper metal layer 1583 and a second upper metal layer
1553. The first upper metal layer 1583 includes a doping unit
(D) exposing a first metal layer 90. In this instance, the width
of the doping unit (D) is equal to or less than abut 2 pm.
[0099] As shown in FIG. 10, the first metal layer is wet
etched by using the photoresist pattern (PR) which functions
as a mask to thus form a first lower metal layer 1581 and a
second lower metal layer 1551. The first lower metal layer
1581 and the first upper metal layer 1583 form a second
capacitor electrode 158. The second lower metal layer 1551
and the second upper metal layer 1553 form a gate electrode
155 of the transistor.

[0100] Inthe illustrated embodiment, the width of the dop-
ing unit (D) is equal to or less than about 2 um so that the
etchant cannot permeate into the doping unit sufficiently to
reach the first metal layer 90 through the doping opening.
Therefore, portions of the first metal layer 90 exposed
through the doping unit are not etched although the portions
ofthe first metal layer 90 are exposed through the doping unit.
Thus, portions of the first metal layer are not covered by the
photoresist pattern other than the portions of the first metal
layer exposed through the doping openings are etched.
[0101] As the viscosity of the etchant becomes greater, it
becomes more difficult for the etchant to permeate into the
doping unit. However, when the viscosity of the etchant is
extremely high, the first metal layer that is exposed outside
the upper metal layers 1583 and 1551 may not be etched.
Therefore, the viscosity of the etchant is preferably from
about 13.6 cP to about 30 cP.
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[0102] As shown in FIG. 11, conductive impurity ions are
doped to the first silicon pattern and the second silicon pattern
by using the photoresist pattern (PR) as a mask.

[0103] The conductive impurity ions are doped on the first
silicon pattern through the doping unit and the first silicon
pattern becomes the first capacitor electrode 138 having con-
ductivity. In this instance, it is preferable that the thickness of
the first metal layer is equal to or less than about 1000 A so
that the conductive impurity ions pass through the first lower
metal layer to be injected into the first silicon pattern.
[0104] The second silicon pattern is formed by stacking the
second lower metal layer 1551 and the second upper metal
layer 1553. Therefore, the impurity ions are doped on the
second silicon pattern exposed outside the second lower
metal layer 1551 and the second upper metal layer 1553 to
form a source region 1357 and a drain region 1356, respec-
tively, and the second silicon pattern overlapping with the
second lower metal layer 1551 and provided between the
source region 1357 and the drain region 1356 becomes a
channel region 1355.

[0105] Alternatively, unlike in FIG. 11, the photoresist pat-
tern (PR) may be removed and the gate electrode 155 and the
second capacitor electrode 158 may be used as a mask to
perform doping.

[0106] When the doping unit is formed and the width of the
doping unit is small as described above, the doping can be
simultaneously performed without an additional masking
process for respectively doping the source and drain regions
of the transistor and the lower electrode of the capacitor.
Therefore, the number of masking processes can be reduced
to simplify the organic light emitting diode (OLED) display
manufacturing process.

[0107] When the doping process is performed by using the
doping unit as described above, portions of the first capacitor
electrode corresponding to the doping unit become conduc-
tive by the conductive impurity ions to thereby form a metal-
insulator-metal (MIM) capacitor together with the first lower
metal layer. The first silicon pattern to which no conductive
impurity ions are doped configure ametal oxide semiconduc-
tor (MOS) capacitor together with the first lower metal layer.
[0108] When the doping process is performed by using the
doping unit as described above, an MIM capacitor having
higher charge efficiency than an MOS capacitor can be easily
formed. Hence, the efficiency of the capacitor of the organic
light emitting diode (OLED) display will be higher than that
of an OLED display including an MOS capacitor.

[0109] As shown in FIG. 12, the photoresist pattern is
removed and then an interlayer insulating layer 160 is formed
on the gate electrode 155 and the second capacitor electrode
158.

[0110] A photolithography process is performed to form a
source contact hole 167 exposing the source region 1357 and
adrain contact hole 166 exposing the drain region 1356 in the
interlayer insulating layer 160.

[0111] A metal layer is formed on the interlayer insulating
layer 160 and then is patterned to form a source electrode 177
connected to the source region 1357 through the source con-
tacthole 167 and a drain electrode 176 connected to the drain
region 1356 through the drain contact hole 166.

[0112] As shown in FIG. 13, a planarization layer 180 is
formed on the drain electrode 176 and the source electrode
177 and the photolithography process is performed to form an
anode contacthole 186 for exposing the drain electrode 176 in
the planarization layer 180.
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[0113] A metal layer is formed on the planarization layer
180 and is patterned to form a pixel electrode 710 connected
to the drain electrode 176 through the anode contact hole 186.
[0114] A pixel defining layer 190 having an opening 195
that exposes the pixel electrode 710 is formed on the pla-
narization layer 180.

[0115] As shown in FIG. 3, an organic light emission layer
720 is formed in the opening 195 of the pixel defining layer
190 and a common electrode 730 is formed on the organic
light emission layer 720.

[0116] While this disclosure has been described in connec-
tion with what is presently considered to be practical embodi-
ments, it is to be understood that the invention is not limited to
the disclosed embodiments, but, on the contrary, is intended
to cover various modifications and equivalent arrangements
included within the spirit and scope of the appended claims.

What is claimed is:

1. An organic light emitting diode display comprising:

a substrate;

a first capacitor electrode provided over the substrate and
comprising polysilicon;

an insulating layer provided over the first capacitor elec-
trode; and

a second capacitor electrode provided over the insulating
layer such that the insulating layer is interposed between
the first and second capacitor electrodes and comprising
a first lower metal layer overlapping with the first
capacitor electrode and a first upper metal layer,

wherein the first upper metal layer comprises a doping
opening configured to expose at least a portion of the
first lower metal layer.

2. The organic light emitting diode display of claim 1,
wherein conductive impurity ions are doped to the first
capacitor electrode in a region corresponding to the doping
opening.

3. The organic light emitting diode display of claim 2,
further comprising:

a semiconductor provided over the substrate and compris-
ing a source region, a drain region, and a channel region;
and

a gate electrode provided over the insulating layer overlap-
ping with the channel region, and comprising a second
lower metal layer and a second upper metal layer,

wherein the second lower metal layer is made of the same
material as the first lower metal layer, and

wherein the second upper metal layer is made of the same
material as the first upper metal layer.

4. The organic light emitting diode display of claim 3,
wherein the conductive impurity ions are doped to the source
region and the drain region.

5. The organic light emitting diode display of claim 3,
further comprising:

an interlayer insulating layer provided over the second
capacitor electrode and the gate electrode;

a source electrode and a drain electrode provided over the
interlayer insulating layer and connected to the source
region and the drain region;

a planarization layer provided over the source electrode
and the drain electrode;

a pixel electrode provided over the planarization layer;

a pixel defining layer having a pixel opening exposing the
pixel electrode;

an organic light emission layer provided in the pixel open-
ing; and
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a common electrode provided over the organic light emis-

sion layer.

6. The organic light emitting diode display of claim 5,
wherein the pixel electrode is connected to the source elec-
trode or the drain electrode.

7. The organic light emitting diode display of claim 1,
wherein the thickness of the first lower metal layer is equal to
ot less than about 1000 A.

8. The organic light emitting diode display of claim 7,
wherein the thickness of the first upper metal layer is twice to
four times the thickness of the first lower metal layer.

9. The organic light emitting diode display of claim 7,
wherein the width of the doping opening is equal to or less
than about 2 pum.

10. The organic light emitting diode display of claim 9,
wherein the doping opening has a circular or polygonal shape.

11. The organic light emitting diode display of claim 9,
wherein the first upper metal layer comprises a plurality of
stick-shaped branches, and

wherein the doping opening comprises a channel that is

provided between two neighboring branches.

12. The organic light emitting diode display of claim 9,
wherein the first upper metal layer comprises a circular or
polygonal ring which comprises the doping opening.
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