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(57) ABSTRACT

An organic light emitting diode (OLED) display device and a
method of fabricating the same capable of minimizing the
number of process operations and a decrease in aperture ratio.
The OLED display device includes a compensation circuit to
compensate for a threshold voltage of a driving transistor. A
pixel circuit of the OLED display device can be stably driven,
can minimize a threshold voltage of a driving transistor using
a minimized structure, and can increase an aperture ratio of
the display device.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD OF
FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 2007-61256, filed Jun. 21, 2007, the disclo-
sure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Aspects of the present invention relate to an organic
light emitting diode (OLED) display device and a method of
fabricating the same and, more particularly, to an OLED
display device which includes a compensation circuit capable
of compensating for a threshold voltage of a driving transis-
tor, and can decrease the number of process operations, and
minimize a decrease in aperture ratio, and a method of fabri-
cating the OLED display device.

[0004] 2. Description of the Related Art

[0005] A flat panel display device (FPD) has become
strongly relied upon as a display device that has superseded a
cathode-ray tube (CRT) display device because the FPD is
fabricated to be lightweight and thin. Typical examples of the
FPD are a liquid crystal display (LCD) device and an organic
light emitting diode (OLED) display device. As compared to
the LCD, the OLED display device has a higher luminance, a
wider viewing angle, and can be made thinner because the
OLED display device needs no backlight.

[0006] Inthe OLED display device, electrons and holes are
injected into an organic thin layer through a cathode and an
anode and recombine to generate excitons. The electrons and
holes emit light of a certain wavelength as the electrons and
holes recombine.

[0007] The OLED display device may be classified into a
passive matrix type and an active matrix type depending upon
how the device drives NxM pixels that are arranged in a
matrix shape. An active matrix type OLED display device
includes a circuit using a thin film transistor (TFT). A passive
matrix type OLED display device can be fabricated by a
simple process since anodes and cathodes are arranged in a
matrix shape ona display region. However, the passive matrix
type OLED display device is applied only to low-resolution,
small-sized display devices because of the resolution limit,
high driving voltage, and short lifetimes of materials. By
comparison, in the active matrix type OLED display device, a
TFT is mounted in each pixel of a display region. Thus, a
constant amount of current can be supplied to each pixel so
that the active matrix type OLED display device can emit
light with a stable luminance. Also, since the active matrix
type OLED display device consumes less power, the active
matrix type OLED display device can be applied to high-
resolution, large-sized display devices.

[0008] In an active matrix type OLED display device, a
threshold voltage of a driving transistor included in each pixel
has an inconstant deviation due to problems in the fabrication
of a TFT. Since the inconstant deviation of the threshold
voltage makes the luminance of the OLED display device
nonuniform, the OLED display device needs to include a
pixel circuit having a variety of compensation circuits in order
to compensate for such inconstant deviation of the threshold
voltage.
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[0009] However, the pixel circuit of the OLED display
device further includes a plurality of TFTs and at least one
capacitor in order to compensate for the deviation of the
threshold voltage of the driving transistor. As a result, the
pixel circuit has a complicated configuration, thus degrading
reliability and complicating fabrication processes.

SUMMARY OF THE INVENTION

[0010] Aspects of the present invention provide an organic
light emitting diode (OLED) display device which minimizes
the number of thin film transistors (TFTs) and capacitors
required for compensating for a threshold voltage of a driving
transistor and simplifies processes for forming the TFTs and
capacitors, and a method of fabricating the OLED display
device.

[0011] According to aspects of the present invention, an
OLED display device includes: a substrate including a first
capacitor region, a second capacitor region, and a thin film
transistor (TFT) region; a first capacitor disposed on the first
capacitor region of the substrate, the first capacitor including
a first semiconductor layer having an impurity doped first
region, a first electrode, and a first insulating layer interposed
between the first semiconductor layer and the first electrode;
a second capacitor disposed on the second capacitor region of
the substrate, the second capacitor including a second semi-
conductor layer, a second electrode, and a second insulating
layer interposed between the second semiconductor layer and
the second electrode; a plurality of TFTs disposed on the TFT
region of the substrate, each TFT including a third semicon-
ductor layer having source and drain regions and a channel
region, a gate insulating layer, a gate electrode, and source
and drain electrodes; a power supply voltage line disposed on
the first capacitor and electrically connected to the first region
of'the first semiconductor layer; and an organic light emitting
diode disposed on the TFTs and including at least one organic
emission layer.

[0012] According to aspects of the present invention, a
method of fabricating an OLED display device includes:
forming a first semiconductor layer, a second semiconductor
layer, and a third semiconductor layer in a first capacitor
region, a second capacitor region, and a TFT region, respec-
tively, of a substrate; forming a first insulating layer on the
first semiconductor layer; forming a second insulating layer
on the second semiconductor layer; forming a gate insulating
layer on the third semiconductor layer; forming a first elec-
trode on the first insulating layer in a position to cover a partial
region of the first semiconductor layer; forming a second
electrode on the second insulating layer in a position to cover
the second semiconductor layer; forming a gate electrode on
the gate insulating layer in a position to cover a central portion
of'the third semiconductor layer; forming a first region of the
first semiconductor layer and source and drain regions of the
third semiconductor layer by doping impurities using the first
electrode, the second electrode, and the gate electrodes as
masks; forming an interlayer insulating layer on the first
electrode, the second electrode, and the gate electrode; form-
ing a first contact hole and second contact holes in the inter-
layer insulating layer to partially expose the first region and
the source and drain regions; forming a power supply voltage
line through the first contact hole to connect to the first region;
forming a source electrode and a drain electrode through the
second contact holes to respectively contact the source and
drain regions of the third semiconductor layer; and forming
an organic light emitting diode including at least one organic
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layer electrically connected to the source and drain electrodes
and the power supply voltage line.

[0013] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] These and/or other aspects and advantages of the
invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[0015] FIG. 1A is a circuit diagram of a pixel circuit of an
organic light emitting diode (OLED) display device accord-
ing to an exemplary embodiment of the present invention;
[0016] FIG. 1B is a signal waveform diagram illustrating
the driving of the pixel circuit of the OLED display device
shown in FIG. 1A;

[0017] FIG.2isaplanview ofthe pixel circuit of the OLED
display device shown in FIG. 1A; and

[0018] FIGS. 3A through 3D are cross-sectional views
illustrating a method of fabricating an OLED display device
according to an exemplary embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0019] Reference will now be made in detail to the present
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. The
embodiments are described below in order to explain the
aspects of the present invention by referring to the figures.
[0020] Aspects of the present invention will now be
described more fully hereinafter with reference to the accom-
panying drawings, in which exemplary embodiments of the
invention are shown. In the drawings, the thicknesses of lay-
ers and regions are exaggerated for clarity. The same refer-
ence numerals are used to denote the same elements. It will
also be understood that when a portion is referred to as being
“connected” to another portion, it can be “directly connected”
to the other portion or “electrically connected” to the other
portion by disposing a third or additional elements therebe-
tween. Additionally, when a first element is said to be “dis-
posed” on a second element, the first element can directly
contact the second element or one or more other elements
may be disposed therebetween.

[0021] FIG. 1A is a circuit diagram of a pixel circuit of an
organic light emitting diode (OLED) display device accord-
ing to an exemplary embodiment of the present invention, and
FIG. 2 is a plan view of the pixel circuit of the OLED display
device shown in FIG. 1A. Referring to FIGS. 1A and 2, the
pixel circuit of the OLED display device includes an organic
light emitting diode OLED, a driving transistor Trl, a first
switching transistor Tr2, a second switching transistor Tr3, a
first capacitor C1, and a second capacitor C2. The first switch-
ing transistor Tr2, the second switching transistor Tr3, and the
drive transistor Tr1 may be independently NMOS or PMOS
transistors. Further, the organic light emitting diode OLED is
connected between the drive transistor Tr1 and a ground VSS.
[0022] The driving transistor Trl is electrically connected
between the organic light emitting diode OLED and a second
node N2, and the driving transistor Trl supplies a driving
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current to the organic light emitting diode OLED according to
the voltage of a first node N1. The first switching transistor
Tr2 is electrically connected between a data line Dm and the
first node N1 and transmits a data signal from the data line Dm
to the first node N1 in response to a scan signal from a scan
line Sn. The second switching transistor Tr3 is electrically
connected between the second node N2 and a power supply
voltage line VDD, and the second switching transistor Tr3
transmits a power supply voltage to the second node N2 in
response to a control signal applied from the control line En.
[0023] The first capacitor C1 is electrically connected
between the power supply voltage line VDD and the first node
N1, and the first capacitor C1 stores a voltage corresponding
to adifference between the voltage of the first node N1 and the
power supply voltage as supplied by the power supply line
VDD.

[0024] The second capacitor C2 is electrically connected
between the first node N1 and the second node N2, and
second capacitor C2 stores a voltage corresponding to a dif-
ference between the voltage of the first node N1 and a voltage
of the second node N2.

[0025] FIG. 1B is a signal waveform diagram illustrating
the driving of the pixel circuit of the OLED display device
shown in FIG. 1A. The driving of the pixel circuit of the
OLED display device according to an exemplary embodi-
ment of the present invention will now be described with
reference to FIGS. 1A, 1B, and 2.

[0026] Initially, a low-level scan signal S and a low-level
control signal E are respectively applied through a scan line
Sn and a control line En during a first period T1. The first
switching transistor Tr2 is turned on in response to the low-
level scan signal S, so that a data signal D is transmitted
through the data line Dm to the first node N1. Thus, the first
node N1 has the same voltage as the voltage of the data signal,
and the first capacitor C1, which is electrically connected
between the first node N1 and the power supply voltage line
VDD, stores a voltage corresponding to the difference
between the voltage of the data signal and the power supply
voltage.

[0027] Also, the second switching transistor Tr3 is turned
on in response to the low-level control signal E, so that the
power supply voltage is transmitted through the power supply
voltage line VDD to the second node N2. Thus, the second
node N2 has the same voltage as the power supply voltage,
and the second capacitor C2, which is electrically connected
between the second node N2 and the first node N1, stores the
voltage corresponding to the difference between the voltage
of the data signal and the power supply voltage like the first
capacitor C1.

[0028] During the first period T1, the power supply voltage
from the power supply line VDD is applied to the second node
N2 and the data signal is transmitted to the first node N1.
Thus, the driving transistor Tr1 is turned on, so that a driving
current corresponding to the voltage of the data signal trans-
mitted to the first node N1 is supplied to the organic light
emitting diode OLED. However, since the first period T1 is
shorter than a third period T3, the first period T1 does not
greatly affect the entire luminance of the OLED display
device.

[0029] During a second period T2, alow-level scan signal S
is transmitted to the scan line Sn, and a high-level control
signal E is transmitted to the control line En. The first switch-
ing transistor Tr2 remains turned on in response to the low-
level scan signal S as in the first period T1, so that the voltage
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of the data signal is maintained at the first node N1. Also, the
first capacitor C1 stores the voltage corresponding to the
difference between the voltage of the data signal and the
power supply voltage.

[0030] The second switching transistor Tr3 is turned off in
response to the high-level control signal E, so that the power
supply voltage cannot be applied to the second node N2.
Since the first and second nodes N1 and N2 are respectively
connected to a gate terminal and a source terminal of the
driving transistor Tr1, the second capacitor C2 stores a thresh-
old voltage of the driving transistor Trl, and a voltage corre-
sponding to the sum of the voltage of the data signal and the
threshold voltage is maintained at the second node N2.
[0031] Thus, during the second period T2, the driving tran-
sistor Trl is turned on due to the voltage of the data signal
transmitted to the first node N1 and supplies a driving current
corresponding to the voltage of the data signal applied to the
first node N1 to the organic light emitting diode OLED as in
the first period T1. However, since the second period T2 is
shorter than the third period T3, the second period T2 does not
greatly affect the luminance of the OLED display device.
Also, since the voltage of the second node N2 is higher than
the voltage of the first node N1 by the threshold voltage, the
driving transistor Trl cannot supply a driving current suffi-
cient to allow the organic light emitting diode OLED to
exhibit sufficient luminance.

[0032] Next, during the third period T3, a high-level scan
signal S is transmitted to the scan line Sn and a low-level
control signal E is transmitted to the control line En. The
second switching transistor Tr3 is turned on in response to the
low-level control signal E, so that the second node N2 has the
same voltage as the power supply voltage. The switching
transistor Tr2 is turned off in response to the high-level scan
signal S and thus, a voltage as shown in Equation 1 is main-
tained at the first node N1 due to a coupling effect between the
first capacitor C1 and the second capacitor C2:

(6]

Vit = Ve (ELVDD = Viggry = Vi),

(&)
+—
(C1+C2)

wherein V,, refers to a voltage of the first node N, C, refers
to the capacitance of the first capacitor C,, C, refers to the
capacitance of the second capacitor C2, V,,, refers to the
voltage of the data signal, ELVDD refers to the power supply
voltage, and V,, refers to the threshold voltage of the driving
transistor Trl.

[0033] During the third period T3, the driving transistor Tr1
supplies a driving current to the organic light emitting diode
OLED according to the voltage V,, of the first node N1.
Therefore, by controlling a capacitance ratio between the first
capacitor C1 and the second capacitor C2,i.e., C,(C,+C,)™),
anonuniformity of the luminance ofthe OLED display device
due to the threshold voltage of the driving transistor Trl can
be minimized.

[0034] The OLED display device according to the exem-
plary embodiment of the present invention can compensate
for the threshold voltage of the driving transistor Trl using
three TFTs and two capacitors, thus minimizing a decrease in
an aperture ratio caused by a compensation circuit.

[0035] Hereinafter, a method of fabricating the OLED dis-
play device shown in FIGS. 1A and 2 will now be described
with reference to FIGS. 1A and 2.
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[0036] FIGS. 3A through 3D are cross-sectional views
taken along line A-A' of FIG. 2, which illustrate a method of
fabricating the OLED display device shown in FIG. 2. Refer-
ring to FIG. 3A, a substrate 100 includes a first capacitor
region Ca, a second capacitor region Cb, and a TFT region T.
The substrate 100 is formed of glass, synthetic resin, or stain-
less steel. A first semiconductor layer 112, a second semicon-
ductor layer 114, and a third semiconductor layer 116 are
respectively formed in the first capacitor region Ca, the sec-
ond capacitor region Cb, and the TFT region T of the substrate
100. In this case, the first, second, and third semiconductor
layers 112, 114, and 116 may be made of amorphous silicon
(a-Si) or polycrystalline silicon (poly-Si) and may be formed
using respectively different methods.

[0037] The first, second, and third semiconductor layers
112, 114, and 116 may be simultaneously formed of poly-Si
having the same crystal structure. In this case, the formation
of'the first, second, and third semiconductor layers 112, 114,
and 116 may include depositing an a-Si layer (not shown) on
the substrate 100, crystallizing the a-Si layer into a poly-Si
layer, and patterning the poly-Si layer to form the first, sec-
ond, and third semiconductor layers 112, 114, and 116. The
crystallization of the a-Si layer into the poly-Si layer may be
performed using a solid phase crystallization (SPC) tech-
nique, a rapid thermal annealing (RTA) technique, a metal
induced crystallization (MIC) technique, a metal induced
lateral crystallization (MILC) technique, an excimer laser
annealing (ELA) technique, or a sequential lateral solidifica-
tion (SLS) technique.

[0038] Also, when the first, second, and third semiconduc-
tor layers 112, 114, and 116 are formed of poly-Si, a buffer
layer (not shown) may be formed on the substrate 100 in
advance in order to prevent the diffusion of impurities of the
substrate 100 during the crystallization of the a-Si layer. The
buffer layer may be formed of SiN, SiO,, or a stacked layer
thereof.

[0039] Referring to FIG. 3B, a gate insulating layer 120 is
formed on the substrate 100 having the first, second, and third
semiconductor layers 112,114, and 116. Unlike that shown in
the drawing, a first insulating layer (not shown) and a second
insulating layer (not shown) may be formed on the first and
second semiconductor layers 112 and 114, respectively, so as
to control a capacitance ratio between the first capacitor C1
and the second capacitor C2. In this case, the gate insulating
layer 120 may or may not be formed on the first and second
insulating layers.

[0040] Thereafter, a first electrode 132, a second electrode
134, and a gate electrode 136 are formed on the gate insulat-
ing layer 120 in positions corresponding to the first, second,
and third semiconductor layers 112, 114, and 116, respec-
tively. In this case, the first electrode 132 and the gate elec-
trode 136 are formed to have smaller areas than the first and
third semiconductor layers 112 and 116, respectively, so that
a portion of the first semiconductor layer 112 and a portion of
the third semiconductor layer 116, which do not correspond
to the first electrode 132 and the gate electrode 136, respec-
tively, can be doped during a subsequent impurity doping
process.

[0041] Inthis case, the first electrode 132, the second elec-
trode 134, and the gate electrode 136 may be simultaneously
formed of the same material. However, a capacitance ratio
between the first capacitor C1 and the second capacitor C2
can be controlled by adjusting the materials of the first and
second electrodes 132 and 134. Referring to FIG. 2, which is
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a plan view of the pixel circuit of the OLED display device
according to an exemplary embodiment of the present inven-
tion, the gate electrode 136 of the TFT Trl disposed between
the first and second capacitors C1 and C2 may be physically
brought into contact with the first electrode 132 of the first
capacitor C1 and the second electrode 134 of the second
capacitor C2, unlike that shown in FIG. 3C.

[0042] Referring to FIG. 3C, an impurity doping process is
performed using the first electrode 132, the second electrode
134, and the gate electrode 136 as masks, so thata region 113
of the first semiconductor layer 112 and regions 117 of the
third semiconductor layer 116, which do not correspond to
the first electrode 132 and the gate electrode 136, respec-
tively, can be doped with impurities. The doped region 113 of
the first semiconductor layer 112 will be electrically con-
nected to a power supply voltage line 152 that will be formed
in a subsequent process (FIG. 3D), and the doped regions 117
of the third semiconductor layer 116 will function as source
and drain regions 117 of a TFT that will be formed on the TFT
region T of the substrate 100. An undoped region of the first
semiconductor layer 112 is a lower electrode of the first
capacitor C1, and an undoped region of the third semicon-
ductor layer 116 serves as a channel region of the TFT.
[0043] Referring to FIG. 3D, an interlayer insulating layer
140 is formed on the substrate 100 including the first elec-
trode 132, the second electrode 134, the gate electrode 136.
Unlike as described above, the impurity doping process may
be performed after forming the interlayer insulating layer 140
on the substrate 100 having the first electrode 132, the second
electrode 134, and the gate electrode 136.

[0044] Thereafter, the gate insulating layer 120 and the
interlayer insulating layer 140 are etched, thereby forming a
first contact hole 142 and second contact holes 146 to partially
expose the doped region 113 of the first semiconductor layer
112 and the doped regions 117 of the third semiconductor
layer 116, respectively. A power supply voltage line 152 is
formed through the first contact hole 142 and connected to the
doped region 113 of the first semiconductor layer 112. Also,
source and drain electrodes 156 are formed through the sec-
ond contact holes 146 and connected to the doped regions 117
of the third semiconductor layer 116. Here, the power supply
voltage line 152 and the source and drain electrodes 156 may
be simultaneously formed of the same material.

[0045] Although not shown in the drawings, an organic
light emitting diode (not shown) is formed on the source and
drain electrodes 156 using a method of fabricating an OLED
display device. In this case, the organic light emitting diode
includes a lower electrode, which is electrically connected to
the source and drain electrodes 156, an upper electrode, and at
least one organic emission layer interposed between the lower
and upper electrodes, and a protection layer (not shown) is
formed between the organic light emitting diode and the
source and drain electrodes 156. Also, a planarization layer
may be further formed between the organic light emitting
diode and the protection layer. The planarization layer may be
an organic insulating layer or an inorganic insulating layer.
The organic insulating layer may be an acryl layer, and the
inorganic insulating layer may be a silicon oxide layer.
[0046] As aresult,an OLED display device according to an
embodiment of the present invention can minimize a thresh-
old voltage of a driving transistor using three TFTs and two
capacitors. Therefore, a decrease in aperture ratio caused by a
compensation circuit required for compensating for the
threshold voltage of the driving transistor can be minimized.
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Also, the capacitors may be metal-oxide-silicon (MOS)
capacitors that can be formed using the same process as the
TFTs, thereby simplifying the fabrication of a pixel circuit of
the OLED display device. Furthermore, by electrically con-
necting a semiconductor layer of the MOS capacitor to a
power supply voltage line, the MOS capacitor can operate in
a saturated state so that the pixel circuit including the MOS
capacitor can be stably driven.

[0047] As described above, an OLED display device
according to aspects of the present invention includes MOS
capacitors and TFTs, which can be simply formed using a
same process, so as to compensate for a threshold voltage of
a driving transistor. Also, a semiconductor layer of the MOS
capacitor is electrically connected to a power supply voltage
line so that the MOS capacitor can operate in a saturated state.
As aresult, a pixel circuit of the OLED display device includ-
ing the MOS capacitors can be stably driven.

[0048] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:

1. An organic light emitting diode (OLED) display device

comprising:

a substrate having a first capacitor region, a second capaci-
tor region, and a thin film transistor (TFT) region;

a first capacitor disposed on the first capacitor region of the
substrate, the first capacitor including a first semicon-
ductor layer having an impurity doped first region, a first
electrode, and a first insulating layer disposed between
the first semiconductor layer and the first electrode;

a second capacitor disposed on the second capacitor region
of the substrate, the second capacitor including a second
semiconductor layer, a second electrode, and a second
insulating layer disposed between the second semicon-
ductor layer and the second electrode;

a thin film transistor (TFT) disposed on the TFT region of
the substrate, the TFT including a third semiconductor
layer having a source region, a drain region and a chan-
nel region, a gate electrode, a gate insulating layer dis-
posed between the gate electrode and the channel region,
a source electrode connected to the source region, and a
drain electrode connected to the drain region;

a power supply voltage line disposed on the first capacitor
and electrically connected to the first region of the first
semiconductor layer; and

an organic light emitting diode disposed on the TFT and
including at least one organic emission layer.

2. The OLED display device according to claim 1, wherein

the TFT comprises:

a first switching transistor electrically connected between a
data line and a first node;

a second switching transistor electrically connected
between the power supply voltage line and a second
node; and

a driving transistor disposed between the second node and
the organic light emitting diode to supply a driving cur-
rent to the organic light emitting diode according to a
voltage of the first node.

3. The OLED display device according to claim 2, wherein

the first capacitor is electrically connected between the first



US 2008/0315189 Al

node and the power supply voltage line, and the second
capacitor is electrically connected between the first node and
the second node.

4. The OLED display device according to claim 1, wherein
the first semiconductor layer, the second semiconductor
layer, and the third semiconductor layer have a same crystal
structure.

5. The OLED display device according to claim 1, wherein
the first insulating layer and the second insulating layer are
formed of a same material.

6. The OLED display device according to claim 5, wherein
the first insulating layer, the second insulating layer, and the
gate insulating layer are formed of the same material.

7. The OLED display device according to claim 1, wherein
the area of the first electrode is smaller than the area of the first
semiconductor layer by the area of the first region.

8. The OLED display device according to claim 1, wherein
the first electrode and the second electrode are formed of a
same material.

9. The OLED display device according to claim 8, wherein
the first electrode, the second electrode, and the gate electrode
are formed of the same material.

10. The OLED display device according to claim 1,
wherein the first electrode is electrically connected to the
second electrode.

11. The OLED display device according to claim 1,
wherein the first region of the first semiconductor layer and
the source and drain regions of the third semiconductor layer
are doped with a same impurity.

12. The OLED display device according to claim 11,
wherein the first region of the first semiconductor layer and
the source and drain regions of the third semiconductor layer
are doped with a P-type impurity.

13. A method of fabricating an organic light emitting diode
(OLED) display device, the method comprising:

forming a first semiconductor layer, a second semiconduc-

tor layer, and a third semiconductor layer respectively in
a first capacitor region, a second capacitor region, and a
TFT region of a substrate;

forming a first insulating layer on the first semiconductor

layer;

forming a second insulating layer on the second semicon-

ductor layer;

forming a gate insulating layer on the third semiconductor

layer;

forming a first electrode on the first insulating layer in a

position to cover a partial region of the first semiconduc-
tor layer;

forming a second electrode on the second insulating layer

in a position to cover the second semiconductor layer;
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forming a gate electrode on the gate insulating layer in a
position to cover a central portion of the third semicon-
ductor layer;

forming a first region of the first semiconductor layer and
source and drain regions of the third semiconductor
layer by doping impurities using the first electrode, the
second electrode, and the gate electrode as masks;

forming an interlayer insulating layer on the first electrode,
the second electrode, and the gate electrode;

forming a first contact hole and second contact holes in the
interlayer insulating layer to partially expose the first
region and the source and drain regions, respectively;

forming a power supply voltage line through the first con-
tact hole to connect to the first region;

forming source and drain electrodes through the second
contact holes to respectively contact the source and drain
regions of the third semiconductor layer; and

forming an organic light emitting diode including at least
one organic layer on the source and drain electrodes and
the power supply voltage line.

14. The method according to claim 13, wherein the first
semiconductor layer, the second semiconductor layer, and the
third semiconductor layer are formed by a same crystalliza-
tion technique.

15. The method according to claim 14, wherein the crys-
tallization technique is one selected from the group consisting
of'a solid phase crystallization (SPC) technique, a rapid ther-
mal annealing (RTA) technique, a metal induced crystalliza-
tion (MIC) technique, a metal induced lateral crystallization
(MILC) technique, an excimer laser annealing (ELA) tech-
nique, and a sequential lateral solidification (SLS) technique.

16. The method according to claim 13, further comprising
electrically connecting the first electrode and the second elec-
trode.

17. The method according to claim 13, wherein the first
insulating layer, the second insulating layer, and the gate
insulating layer are formed of a same material.

18. The method according to claim 17, wherein the first
insulating layer, the second insulating layer, and the gate
insulating layer are formed at a same time.

19. The method according to claim 13, wherein the first
electrode, the second electrode, and the gate electrode are
formed at a same time.

20. The method according to claim 13, wherein the first
region of the first semiconductor layer and the source and
drain regions of the third semiconductor layer are doped with
a P-type impurity.
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