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57) ABSTRACT

An organic electroluminescence display device including a
thin film transistor, a first electrode layer, a second electrode
layer, and an organic layer. The thin film transistor includes
a semiconductor layer, a gate electrode disposed over the
semiconductor layer, and source and drain electrodes insu-
lated from the gate electrode. The first electrode layer is
coupled to either the source electrode or the drain electrode,
and the first electrode layer and the gate electrode are
disposed on the same layer. The second electrode layer is
disposed above the first electrode layer, and an organic layer,
which includes at least a light emitting layer, is interposed
between the first electrode layer and the second electrode
layer.
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FIG. 3
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ORGANIC ELECTROLUMINESCENCE DISPLAY
DEVICE AND METHOD OF FABRICATING THE
SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2004-0013005, filed
on Feb. 26, 2004, which is hereby incorporated by reference
for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an organic elec-
troluminescence display device and a method of manufac-
turing an organic electroluminescence display device, and
more particularly, to an organic electroluminescence display
device in which a gate electrode of a driving transistor and
an electrode of an organic electroluminescence device are
patterned simultaneously, thereby reducing the number of
masks used in the manufacturing process.

[0004]

[0005] Generally, electroluminescence display devices are
self-emitting displays in which fluorescent organic com-
pounds are electrically excited to emit light. These display
devices may be operated at low voltages, may be formed
with thin films, and have wide viewing-angles and rapid
response. Therefore, they are regarded as next-generation
displays to replace liquid display devices.

[0006] Electroluminescence display devices may be inor-
ganic or organic devices according to whether a light-
emitting layer comprises an inorganic or organic material.

[0007] An organic electroluminescence display device
includes an organic film, which may be formed in a prede-
termined pattern between electrode layers on a transparent
insulating substrate, such as glass.

1. Field of the Invention

2. Discussion of the Background

[0008] In the organic electroluminescence display device,
applying a voltage to an anode electrode causes holes to
migrate from the anode to a light emitting layer via a hole
transport layer, and applying a voltage to a cathode electrode
causes electrons to migrate from the cathode to the light
emitting layer via an electron transport layer. The electrons
and the holes recombine in the light emitting layer to create
excitons, and when the excitons transition from an excited to
a ground state, fluorescent molecules of the light emitting
layer emit light, thereby forming images.

[0009] Active matrix (AM) organic electroluminescence
display devices include at least two thin film transistors
(TFTs) per pixel. One TFT may be used as a switching
device that controls the pixel’s operation, and the other may
be used as a driving device that drives the pixel.

[0010] ATFT includes a semiconductor layer having drain
and source regions, which may be doped with highly-
concentrated impurities, and having a channel area formed
between the drain and source regions, a gate insulator
formed on the semiconductor layer, a gate electrode formed
on the gate insulator above the channel area, and drain and
source electrodes connected to the drain and source regions,
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respectively, via a contact hole. An interlayer insulator is
interposed between the drain and source electrodes and the
gate electrode.

[0011] FIG. 1 shows an effective display area 110 and a
non-effective display area 120 of an organic electrolumines-
cence display device 100. FIG. 2 is a circuit diagram of an
image displaying transistor unit 300, which is formed in the
effective display area 110, and a driving signal controlling
transistor unit 200, which is formed in the non-effective
display area 120.

[0012] The driving signal controlling transistor unit 200
may include a combination of various transistor logics, and
it transmits a driving signal via a scan line to toggle a
switching transistor TFT,, 310 of the image displaying
transistor unit 300.

[0013] The image displaying transistor unit 300 may
include at least one switching transistor TFT,, 310, at least
one driving transistor TFT,. 320, and a rechargeable capaci-
tor C_,. The switching transistor TFT, 310 is driven by a
scanning signal Scan, and it transmits a data signal Data
applied to a data line. The driving transistor TFT,, deter-
mines the amount of current flowing into an organic elec-
troluminescence device OLED via a driving line Vdd
according to the data signal transmitted through the switch-
ing transistor TFT,, that is, according to the voltage dif-
ference (Vgs) between a gate and a source. The rechargeable
capacitor C,, stores the data signal that is transmitted through
the switching transistor TFT,, during one frame.

[0014] A conventional method of manufacturing such an
organic electroluminescence display device requires as
many as 10 masks. The use of so many masks may prolong
and complicate the manufacturing process, thereby resulting
in higher manufacturing costs.

SUMMARY OF THE INVENTION

[0015] The present invention provides a method for manu-
facturing an organic electroluminescence device that utilizes
less pattern masks in order to economically and quickly
fabricate the device.

[0016] The present invention also provides an organic
electroluminescence device that may have improved lumi-
nous efficiency.

[0017] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention.

[0018] The present invention discloses an organic elec-
troluminescence display device comprising a thin film tran-
sistor including a semiconductor layer disposed over a
substrate, a gate electrode disposed above the semiconductor
layer, and source and drain electrodes coupled to source and
drain regions of the semiconductor layer, respectively. A first
electrode layer is coupled to one of the source and drain
electrodes, and it is disposed on the same layer as the gate
electrode. A second electrode layer is disposed above the
first electrode layer, and an organic layer, interposed
between the first electrode layer and the second electrode
layer, includes at least a light emitting layer.

[0019] The present invention also discloses a method for
manufacturing an organic electroluminescence display
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device, comprising forming a thin film transistor by forming
a semiconductor layer disposed over a substrate, a gate
electrode disposed above the semiconductor layer, and a
source electrode coupled to a source region of the semicon-
ductor layer and a drain electrode coupled to a drain region
of the semiconductor layer. A first electrode layer is formed
on the same layer as the gate electrode and coupled to either
the source electrode or the drain electrode. An organic layer
is formed between the first electrode layer and a second
electrode layer, and the organic layer has at least a light
emitting layer.

[0020] The present invention also discloses a method for
manufacturing an organic electroluminescence display
device including a plurality of imaging transistors disposed
in an image area defined by a display substrate and control-
ling transistors disposed in a non-image area surrounding the
image area. The method includes forming a first semicon-
ductor layer, a second semiconductor layer, a third semi-
conductor layer, and a fourth semiconductor layer by pat-
terning a semiconductor thin film formed on the display
substrate using a first pattern mask; first ion-doping both
ends of at least one of the first, second, third, and fourth
semiconductor layers using a first ion and a second pattern
mask after forming a first insulator on the first, second, third,
and fourth semiconductor layers; forming on the first insu-
lator gate electrodes corresponding to the first, second, third,
and forth semiconductor layers, and a first electrode layer in
a predetermined portion where a light emitting layer is to be
disposed, using a third pattern mask; second ion doping both
ends of at least one of the first, second, third, and fourth
semiconductor layers using a fourth pattern mask; forming
in a second insulator formed on the first insulator contact
holes extending to the ion-doped areas using a fifth pattern
mask, and removing a portion of the second insulator
disposed on the first electrode layer; forming a source
electrode and a drain electrode extending through the con-
tact holes on the second insulator using a sixth pattern mask
such that one of the source electrode and the drain electrode
is coupled to the first electrode layer; and patterning a pixel
defining area using a seventh pattern mask after forming a
planarizing layer on the source electrode and the drain
electrode.

[0021] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0023] FIG.1is a schematic diagram showing an effective
display area and a non-effective display area of an organic
electroluminescence display device.

[0024] FIG. 2 is a simplified circuit diagram showing an
image displaying transistor unit formed in the effective
display area and a driving signal controlling transistor unit
formed in the non-effective display area of the organic
electroluminescence display device of FIG. 1.
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[0025] FIG. 3 is a sectional view of a conventional
organic electroluminescence display device.

[0026] FIG. 4, FIG. 5, FIG. 6, FIG. 7, FIG. 8, FIG. 9,
FIG. 10 and FIG. 11 are sectional views showing a method
of manufacturing a conventional organic electrolumines-
cence display device.

[0027] FIG. 12 is a sectional view of an organic electrolu-
minescence display device according to an exemplary
embodiment of the present invention.

[0028] FIG. 13, FIG. 14, FIG. 15, FIG. 16, FIG. 17 are
sectional views showing a method of manufacturing an
organic electroluminescence display device according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0029] FIG. 3 is a sectional view showing a portion of a
conventional organic electroluminescence display device
including a driving transistor TFT,,. Referring to FIG. 3, a
buffer layer 410, a TFT, and an OLED are sequentially
formed on a glass substrate 400.

[0030] The organic electroluminescence display device of
FIG. 3 may be manufactured in the following manner.

[0031] First, a buffer layer 410 is formed on a substrate
400. A semiconductor layer 51 is formed in a predetermined
pattern on the buffer layer 410. A gate insulator 420, which
may be made of a material such as Si0,, is formed on the
semiconductor layer 51, and a gate electrode 53, which may
be made of a material such as MoW or Al/Cu, is formed on
a predetermined portion of an upper surface of the gate
insulator 420. The gate electrode 53 may be coupled to a
gate line (not shown) supplying TFT on/off signals. An
inter-insulator 430 is formed on the gate electrode 53.
Source and drain electrodes 440 may contact source and
drain regions 52, respectively, of the semiconductor layer 51
via contact holes. A passivation layer 460 is formed on the
source and drain electrodes 440, and a planarizing layer 461
is formed on the passivation layer 460. The passivation layer
460 may comprise SiO, or SiNx, and the planarizing layer
461 may comprise an organic material such as acryl, poly-
imide, or BCB.

[0032] Via holes 44a and 454 extending to the source and
drain electrodes 440 may be formed in the passivation layer
460 and the planarizing layer 461 using photolithography or
punching. A first electrode layer 61, as an anode electrode,
may be formed on the planarizing layer 461 and be coupled
to the source or drain electrode 440. An organic pixel
defining layer 46 may be formed to cover the first electrode
layer 61. Apredetermined aperture 464 is formed in the pixel
defining layer 46, and an organic layer 62, including a light
emitting layer, is formed in an area defined by the aperture
46a. A second electrode layer 63, as a cathode electrode,
may be formed to cover the organic layer 62. Holes and
electrons may be injected into a portion of the organic layer
62 interposed between the first electrode layer 61 and the
second electrode layer 63 to emit light.

[0033] The driving signal controlling transistor unit 200,
which acts as a driving integrated circuit (IC), formed in the
non-effective display area 120, and the image displaying
transistor unit 300 may be formed at the same time.
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[0034] FIG. 4, FIG. 5, FIG. 6, FIG. 7, FIG. 8, FIG. 9,
FIG. 10 and FIG. 1 show a manufacturing process in which
controlling transistors TFT_,; 210 and 220 are formed in the
non-effective display area 120 and a switching transistor
TFT 310, a driving transistor TFT,, 320, and a rechargeable
capacitor C, are formed in the effective display area 110.

[0035] Referring to FIG. 4, a buffer layer 410is formed on
the entire upper surface of a display substrate 400, and a
poly-silicon thin film layer is formed to a predetermined
thickness on the buffer layer 410.

[0036] A photoresist thin film is formed on the poly-
silicon thin film layer. Using a first pattern mask, a plurality
of semiconductor layers 242, 243, 311, and 321 having
predetermined areas are respectively formed in regions
corresponding to a plurality of subsequently formed TFTs
210, 220, 310, and 320.

[0037] The TFTs 210 and 220, which are formed in the
non-effective display area 120, may include a N type semi-
conductor layer 242 and a P type semiconductor layer 243,
respectively. The thin film transistors 310 and 320, which are
formed in the effective display area 110, include a first
semiconductor layer 311 and a second semiconductor layer
321, respectively. Referring to FIG. 5, after forming the
semiconductor layers 311 and 321 using the first pattern
mask, a first insulator 420 is formed to a predetermined
thickness on the buffer layer 410 and the semiconductor
layers 242, 243, 311, and 321.

[0038] A plurality of ion barrier layers 244, 245, 312, and
322, which are patterned using a second pattern mask, are
formed on an upper surface of the first insulator 420. Ton
injecting equipment is used to ion dope portions of the
semiconductor layers 242, 243, 311, and 321 that are not
shielded by the ion barrier layers 244, 245, 312, and 322
with an N dopant, thereby forming ion doping regions 246,
313, and 324.

[0039] Referring to FIG. 6, the ion barrier layers 244,245,
312, 322 are removed after completing the ion doping. A
conducting gate material is then deposited to a predeter-
mined thickness on the first insulator 420 to form a gate thin
film and patterned using a third pattern mask, thereby
forming gate electrodes 247, 248, 314, and 325. Addition-
ally, a portion of the gate thin film is used to form a first
electrode 331 of the rechargeable capacitor Cst.

[0040] Referring to FIG. 7, using a fourth pattern mask, a
photoresist pattern 250 is formed on the gate electrodes 247,
314, and 325, the first electrode 331 and the first insulator
420. 1t is not formed on the region adjacent to the gate
electrode 248. The semiconductor layer 243 is then ion-
doped with a P type dopant, thereby forming an ion doping
region 251 in the P type semiconductor layer 243.

[0041] Referring to FIG. 8, after removing the photoresist
pattern 250, a second insulator 430 is formed to a predeter-
mined thickness on the first insulator 420, the first electrode
331, and the gate electrodes 247, 248, 314, and 325. The
second insulator 430 is patterned using a fifth pattern mask
to form contact holes 431, 432, 433, 434, 435, 436, 437, and
438 in portions of the first and second insulators 420 and 430
corresponding to upper surfaces of the ion doping arca 246
of the N type semiconductor layer 242, the ion doping area
251 of the P type semiconductor layer 243, the ion doping
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area 313 of the first semiconductor layer 311, and the ion
doping area 324 of the second semiconductor layer 321,
respectively.

[0042] Referring to FIG. 9, a source/drain metal layer 440
is formed to a predetermined thickness on the second
insulator 430, while filling the contact holes 431, 432, 433,
434, 435, 436, 437, and 438. The source/drain metal layer
440 is patterned using a sixth pattern mask.

[0043] A portion of a drain electrode 445 formed above
the first electrode 331 acts as a second electrode of the
rechargeable capacitor C,, and the second insulator 430,
which is interposed between the drain electrode 445 and the
first electrode 331, acts as a dielectric. As shown in FIG. 2,
a portion of the second electrode of the rechargeable capaci-
tor CSt is coupled to a gate electrode of the second transistor
320, and a source electrode of the second transistor 320 is
coupled to a driving line Vdd.

[0044] Referring to FIG. 10, a passivation layer 460 is
formed on the source/drain metal layer 440 and the second
insulator 430 and then patterned using a seventh pattern
mask to form a first via hole 44a. A planarizing layer 461 is
formed on the passivation layer 460 and patterned using an
eighth pattern mask to form a second via hole 45a, which is
connected to the first via hole 44a.

[0045] Referring to FIG. 11, an anode layer 61 is formed
on the planarizing layer 461 using a ninth pattern mask such
that the first electrode layer 61 is coupled to the source or
drain electrode 440 via the first via hole 44a and the second
via hole 45a. A pixel defining layer (PDL) 46, which may be
made of materials such as acryl, BDB, or poly amid, is then
formed on the first electrode layer 61 using a tenth mask.
After forming the PDL 46, an organic layer 62 and a cathode
layer 63 are dry-coated to complete the organic electrolu-
minescence display device.

[0046] Hereinafter, an exemplary embodiment of the
present invention will be described with reference to accom-
panying drawings.

[0047] FIG. 12 is a sectional view of an organic electrolu-
minescence display device according to an exemplary
embodiment of the present invention. In particular, FIG. 12
shows a portion of the organic electroluminescence display
device including a driving transistor TFT,, and a pixel
defining area connected thereto.

[0048] Referring to FIG. 12, a buffer layer 410 is formed
on a display substrate 400, and a semiconductor layer 51, a
gate electrode 53, and source and drain electrodes 456 and
457 are disposed on an upper surface of the buffer layer 410.

[0049] A first insulator 420 is interposed between the
semiconductor layer 51 and the gate electrode 53. A second
insulator 430 is interposed between the gate electrode 53,
and the source and drain electrodes 456 and 457. The source
and drain electrodes 456 and 457 are coupled to source and
drain regions 52, respectively, of the semiconductor layer 51
through contact holes.

[0050] A first electrode layer 61 of an organic electrolu-
minescence device OLED may be formed as an anode layer
on the first insulator 420. The first electrode layer 61 may
contact either the source electrode or drain electrode 456 and
457. Therefore, unlike a conventional electroluminescence
display device, the electroluminescence display device
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according to an exemplary embodiment of the present
invention does not have a via hole coupling the OLED and
the driving transistor TFT,,. Since the first electrode layer 61
and the gate electrode 53 may comprise the same material,
they may be formed simultaneously, thereby shortening the
manufacturing process. As noted above, either the source or
drain electrode of the driving TFT may be coupled to the
OLED. In the embodiment shown in FIG. 12, the drain
electrode 457 is coupled to the OLED.

[0051] An organic layer 62 and a second electrode layer
63, which acts as a cathode when the first electrode layer 61
acts as an anode, may be sequentially deposited on the first
electrode layer 61 to complete the OLED.

[0052] A second insulator 430, which is interposed
between the gate electrode 53 and the source and drain
electrodes 456 and 457, may be divided into two regions
separated by the first electrode layer 61. Therefore, the
source and drain ¢lectrodes 456 and 457, which are formed
on the second insulator 430, may be disposed above the first
electrode layer 61. If a portion of the organic layer 62 does
not extend above a height h of the source and drain elec-
trodes 456 and 457, light emitted laterally from the organic
layer 62 may reflect from a side of the source or drain
electrode 456 and 457 or from a side portion of signal lines
coupled to the source or drain electrode 456 and 457, which
enhances luminous efficiency. For example, the organic
layer 62 may be disposed adjacent to the source or drain
electrode 456 or 457, a data line Data of FIG. 2, or a driving
line Vdd of FIG. 2, all of which may be disposed on the
second insulator 430.

[0053] Therefore, the adjacent data line Data and the
adjacent driving line Vdd or the source or drain electrode
456 or 457 may reflect light emitted from the organic layer
62, which may improve the organic electroluminescence
display device’s brightness.

[0054] The first electrode layer 61 and/or the gate elec-
trode 33 may be a metal-containing reflecting electrode that
reflects light emitted toward the substrate 400 to the organic
layer 62. The first electrode layer 61 and/or the gate elec-
trode 53 may comprise at least one of Mo, MoW, Cr, Ni, Al,
an Al alloy, Ag, ITO, and IZO, which have high work
functions. Also, the first electrode layer 61 and/or the gate
electrode 53 may comprise two or three layers including one
layer comprising at least one low resistance metal, such as
Mo, MoW, Cr, Ni, Al, an Al alloy, or Ag, and another layer
comprising at least one of ITO and 1ZO.

[0055] The organic layer 62, which includes a light emit-
ting layer, is interposed between the first electrode layer 61
and the second electrode layer 63. The organic layer 62 may
be a low weight molecular organic layer or a polymer
organic layer. If it is a low weight molecular organic layer,
it may include a hole injection layer (HIL), a hole transport
layer (HTL), an organic emission layer (EML), an electron
transport layer (ETL), an electron injection layer (EIL), or a
composite structure of these. In this case, the organic layer
62 may comprise copper phthalocyanine (CuPc), N,N'-
di(naphthalene-1-y1)-N,N'-diphenyl-benzidine (NPB), tris-
8-hydroxyquinoline aluminum (Alqgs), or other like sub-
stances. The low weight molecular organic layer may be
formed using a dry deposition method.

[0056] The polymer organic layer may include an HTL
and an EML. The HTL may comrpise polyethylenethiox-
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ythiophene (PEDOT), and the EML may comprise poly-
phenylenevinylenes (PPV), polyfluorenes, or other like sub-
stances. The polymer organic layer may be formed using
screen printing, inkjet printing, or other like methods.

[0057] The organic layer is not limited to the above
description, as it may have many forms.

[0058] The organic electroluminescence display device
according to an exemplary embodiment of the present
invention may be manufactured using less masks than
conventionally, and it may have enhanced luminous effi-
ciency. A method of manufacturing an organic electrolumi-
nescence display device according to an exemplary embodi-
ment of the present invention will now be described.

[0059] An effective display area 110 and a non-effective
display area 120 may be divided as shown in FIG. 1, and an
image displaying transistor unit 300 and a driving signal
controlling transistor unit 200 may have the same connec-
tions as in the circuit diagram of FIG. 2.

[0060] The image displaying transistor unit 300 may
include at least one switching transistor TFT,, at least one
of driving transistor TFT,,, and a rechargeable capacitor C,,
per pixel. Each pixel may be coupled to a scan line Scan, a
data line Data, and a driving line Vdd. The image displaying
transistor unit 300 may a have additional TFTs and capaci-
tors.

[0061] In FIG. 13, FIG. 14, FIG. 15, FIG. 16 and FIG.
17, controlling transistors 210 and 220 may be formed in the
non-effective display area 120 when a switching transistor
TFT 310, a driving transistor TFT, 320 and a rechargeable
capas(v:’itor C,, are formed in the effective display area 110.

[0062] Referring to FIG. 13, a buffer layer 410 may be
formed on the entire surface of a display substrate 400
having a predetermined area.

[0063] 1If the display substrate 400 has alkali, the buffer
layer 410 prevents diffusion of impure ions from the display
substrate 400 into a TFT formed above it. On the other hand,
if the display substrate 400 is alkali-free, the buffer layer 410
may be omitted. The buffer layer 410, which may comprise
Si0, or other like substances, may be deposited at about
3000 A thick using a variety of methods, such as Plasma
Enhanced Chemical Vapor Deposition (PECVD), Atmo-
spheric Pressure Chemical Vapor Deposition (APCVD),
Low Pressure Chemical Vapor Deposition (LPCVD), and
Electron Cyclotron Resonance (ECR).

[0064] A poly silicon thin film layer, which may be about
500 A thick, may be formed on the buffer layer 410 or the
display substrate 400 using a variety of methods. For
example, amorphous silicon formed on the display substrate
400 or the buffer layer 410 may be transformed into poly
silicon by a razor crystal process. Alternatively, poly silicon
may be directly formed on the display substrate 400 or the
buffer layer 410.

[0065] A photoresist thin film is formed on the poly silicon
thin film layer. Then, using a first pattern mask, semicon-
ductor layers 242, 243, 311, and 321 having predetermined
areas may be formed in regions corresponding to the TFTs
210, 220, 310 and 320.

[0066] The two TFTs to be formed in the non-effective
display area 120 may be an N type transistor 210 and a P
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type transistor 220. The two TFTs to be formed in the
effective display area 110 may be a switching transistor
TFT_ 310 and a driving transistor TFT,, 320, respectively.
The N type transistor 210 includes an N type semiconductor
layer 242, the P type transistor 220 includes a P type
semiconductor layer 243, the switching transistor 310 TFT,,
includes a first semiconductor layer 311, and the driving
transistor 320 TFTdr includes a second semiconductor layer
321. After forming the semiconductor layers 242, 243, 311,
and 321, a first insulator 420 may be formed to a predeter-
mined thickness on the buffer layer 410 and the semicon-
ductor layers 242, 243, 311, and 321 using a process shown
in FIG. 5.

[0067] The first insulator 420, which is a gate insulator,
insulates the semiconductor layers 242, 243, 311, and 321
from the gate electrodes 247, 248, 314, and 325, which are
formed on an upper surface of the first insulator 420.

[0068] Similar to the process shown in FIG. 5, ion barrier
layers 244, 245, 312, and 322, which are patterned using a
second pattern mask, may be formed on the upper surface of
the first insulator 420. Then, high density ion doping may be
performed using ion injecting equipment to ion dope, with
an N dopant, portions of semiconductor layers 242, 243,
311, and 321 that are not shiclded by the ion barrier layers
244, 245, 312, and 322, thereby forming ion doping areas
246, 313, and 324.

[0069] After removing the ion barrier layers 244, 245,
312, and 322, a conducting metal material may be deposited
to a predetermined thickness on the first insulator 420 to
form a gate thin film and a first electrode layer. The gate thin
film and the first electrode layer may then be patterned using
a third pattern mask, thereby forming gate electrodes 247,
248, 314, and 325, a first electrode 331 of the rechargeable
capacitor C, and a first electrode layer 61 of the OLED.

[0070] If desired, the first electrode 331 of the recharge-
able capacitor C, may be formed simultaneously with the
gate electrodes 247, 248, 314, and 325, and the first elec-
trode layer 61.

[0071] The gate electrodes 247, 248, 314, and 325 and the
first electrode layer 61 may comprise a metallic material
having a high work function. If the gate electrodes 247, 248,
314, and 325 and the first electrode layer 61 are formed from
a single film, the single film may comprise at least one of
Mo, MoW, Cr, Ni, Al, Al alloy, Ag, ITO, and IZO. The gate
electrodes 247, 248, 314, and 325 and the first electrode
layer 61 may also be formed as two or three layers, wherein
one layer comprises at least one low resistance metal, such
as Mo, MoW), Cr, Ni, Al, Al alloy, or Ag, and another layer
comprises at least one high work function metal, such as ITO
or IZ0.

[0072] Referring to FIG. 14, after patierning gate elec-
trodes 247, 248, 314, 325 and the first electrode layer 61, the
P type semiconductor layer 243 is ion doped with a P type
dopant using a photoresist pattern 250, which is formed
using a fourth pattern mask. As a result, the P type semi-
conductor layer 243 is ion-doped to form an ion doped area
251.

[0073] Referring to FIG. 15, the photoresist pattern 250 is
removed, and a second insulator 430 is formed to a prede-
termined thickness on the first insulator 420, the gate elec-
trodes 247, 248, 314, and 325, the first electrode layer 61,
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and the first electrode 331. The second insulator 430 is
patterned using a fifth pattern mask to form contact holes
431, 432,433,434, 435, 436, 437, and 438 that extend to the
ion doping area 246 of the N type semiconductor layer 242,
the ion doping area 251 of the P type semiconductor layer,
and ion doping areas 313 and 324 of the first and second
semiconductor layers 311 and 321. The fifth pattern mask is
formed so that the second insulator 430 may be removed
from above the first electrode layer 61 in order to form a
light emitting area.

[0074] Referring to FIG. 16, a conducting source/drain
metal may be deposited to a predetermined thickness on the
second insulator 430 and in the contact holes 431, 432, 433,
434, 435, 436, 437, and 438 to form a source/drain metal
layer 440. The source/drain metal layer 440 is patterned
using a sixth pattern mask to form a source electrode 444
and a drain electrode 445 of the switching transistor TFT,,
310, and a source electrode 456 and a drain clectrode 457 of
the driving transistor TFT,, 320. The sixth pattern mask is
formed so that a portion of the source/drain metal layer 440
may be removed from the first electrode layer 61, thereby
permitting the first electrode layer 61 to contact either the
source electrode 456 or the drain electrode 457. FIG. 16
shows an embodiment where the first electrode layer 61
contacts the drain electrode 457.

[0075] Aportion of the drain electrode 445 disposed above
the first electrode 311 of the rechargeable capacitor C,, 330
may act as a second electrode of the rechargeable capacitor
C,., and a portion of the second insulator 430 interposed
between the drain electrode 445 and the first electrode 311
may act as a dielectric. Depending on a circuit design, a
portion of the second electrode of the rechargeable capacitor
C,, may be coupled to a gate electrode 325 in the driving
TFT 320, and the source electrode 456 of the driving TFT,,
320 may be coupled to a driving line Vdd (FIG. 2).

[0076] Referring to FIG. 17, after forming a planarizing
layer 46 on the second insulator 430, the first electrode layer
61, and the source/drain material layer 440, a portion of the
planarizing layer 46 is removed to expose the first electrode
layer 61 using a seventh pattern mask, thereby forming an
open area for the OLED. In other words, a light emitting area
is patterned to expose the first electrode 61, thereby forming
a pixel defining area with the planarizing layer 46.

[0077] An organic layer 62, which includes a light emit-
ting layer, is formed to cover a portion of the surface, or the
entire surface, of the exposed first electrode layer 61. A
second electrode layer 63 covers the organic layer 62 to
complete the OLED.

[0078] The OLED, which emits red, green, or blue light
according to a current flow, includes the first electrode layer
61, the second electrode layer 63, and the organic layer 62
interposed therebetween. The second electrode layer 63 may
cover the entire pixel.

[0079] The first clectrode layer 61 may be an anode
electrode, and the second electrode layer 63 may be a
cathode electrode. On the other hand, the first electrode layer
61 may be a cathode electrode, and the second electrode
layer 63 may be an anode electrode.

[0080] A manufacturing process of an organic electrolu-
minescence display device according to an exemplary
embodiment of the present invention utilizes fewer masks as
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compared to conventional techniques. Accordingly, the
manufacturing process of the present invention may be
quicker and cheaper.

[0081] In an organic electroluminescence display device
according to an exemplary embodiment of the present
invention, a source/drain electrode or signal lines connected
to the source/drain electrode may reflect light emitted in
lateral directions from an organic layer to an area where
images are formed. As a result, light efficiency may be
improved, which leads to decreased power consumption.
The reduced power consumption may prevent organic layer
deterioration, thereby increasing the device’s lifespan.

[0082] Tt will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents. For example, in the above-described
embodiments, a pixel of the effective display area 110
includes two TFTs, but the present invention is not limited
thereto. That is, the pixel may include a plurality of TFTs. In
other words, even though only two TFTs are disposed in a
pixel in the drawings, more TFTs can be disposed in the
actual planar structure depending on a circuit design.

What is claimed is:
1. An organic electroluminescence display device, com-
prising:

a thin film transistor including:
a semiconductor layer disposed over a substrate;

a gate electrode disposed above the semiconductor layer;
and

a source electrode coupled to a source region of the
semiconductor layer and a drain electrode coupled to a
drain region of the semiconductor layer, a first elec-
trode layer coupled to either the source electrode or the
drain electrode, and disposed on a same layer as the
gate electrode;

asecond electrode layer disposed above the first electrode
layer; and

an organic layer interposed between the first electrode
layer and the second electrode layer and including at
least a light emitting layer.
2. The organic electroluminescence display device of
claim 1, further comprising a first insulator interposed
between the semiconductor layer and the gate electrode,

wherein the first electrode layer and the gate electrode are

disposed on the first insulator.

3. The organic electroluminescence display device of
claim 2, further comprising a second insulator interposed
between the gate electrode and the source and drain elec-
trodes,

wherein the first electrode layer is disposed in an open
area of the second insulator.

4. The organic electroluminescence display device of

claim 1, wherein the first electrode layer is a metal electrode.

5. The organic electroluminescence display device of

claim 4, wherein the first electrode layer comprises at least

Sep. 1, 2005

one selected from the group consisting of Mo, MoW, Cr, Ni,
Al, an Al alloy, Ag, ITO, and 1ZO.

6. The organic electroluminescence display device of
claim 5, wherein:

the first electrode layer comprises a first layer and a
second layer;

the first layer comprises at least one selected from the
group consisting of Mo, MoW, Cr, Ni, Al, an Al alloy,
and Ag; and

the second layer comprises at least one selected from the

group consisting of I'TO and I1ZO.

7. The organic electroluminescence display device of
claim 4, wherein the gate electrode is made of a same
material as the first electrode layer.

8. The organic electroluminescence display device of
claim 5, wherein the gate electrode is made of a same
material as the first electrode layer.

9. The organic electroluminescence display device of
claim 6, wherein the gate electrode has a same layer struc-
ture that is made of a same material as the first electrode
layer.

10. The organic electroluminescence display device of
claim 3, further comprising:

a pixel defining layer that covers the thin film transistor
and exposes a portion of the first electrode layer,

wherein the organic layer is disposed on a portion of the

exposed first electrode layer.

11. The organic electroluminescence display device of
claim 10, wherein an upper surface of the organic layer is
lower than an upper surface of the source electrode or the
drain electrode.

12. The organic electroluminescence display device of
claim 10, further comprising:

a first signal line coupled to the source electrode; and
a second signal line coupled to the drain electrode,

wherein an upper surface of the organic layer is lower
than an upper surface of the first signal line or the
second signal line.
13. A method for manufacturing an organic electrolumi-
nescence display device, comprising:

forming a semiconductor layer;
forming a first insulator covering the semiconductor layer;

forming on the first insulator a gate electrode and a first
electrode layer simultaneously,

forming a second insulator covering the first insulator and
the gate electrode, exposing the first electrode layer,
and having two contact holes extending to the semi-
conductor layer; and

forming on the second insulator a source electrode and a
drain electrode contacting the semiconductor layer
through the contact holes respectively, such that one of
the source electrode and the drain electrode is con-
nected to the first electrode layer.

14. The method of claim 13, wherein the first electrode

layer is a metal electrode.
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15. The method of claim 14, wherein the gate electrode
and the first electrode layer comprise at least one selected
from the group consisting of Mo, MoW, Cr, Ni, Al, an Al
alloy, Ag, ITO, and IZO.

16. The method of claim 15, wherein the gate electrode
and the first electrode layer comprise a first layer and a
second layer;,

wherein the first layer comprises at least one selected
from the group consisting of Mo, MoW, Cr, Ni, Al, an
Al alloy, and Ag; and

wherein the second layer comprises at least one selected
from the group consisting of ITO and 1ZO.
17. The method of claim 13, further comprising:

forming a pixel defining layer covering the second insu-
lator, the source electrode, the drain electrode, and the
first electrode layer; and

patterning the pixel defining layer to expose at least a
portion of the first electrode layer.
18. The method of claim 17, further comprising;

forming an organic layer on the exposed portion of the
first electrode layer, wherein the organic layer has at
least a light emitting layer; and

forming a second electrode layer on the organic layer.

19. The method of claim 13, wherein a first signal line
coupled to the source electrode and a second signal line
coupled to the drain electrode are formed when the source
electrode and the drain electrode are formed, and an upper
surface of the organic layer is formed lower than an upper
surface of the source electrode, the drain electrode, the first
signal line, and the second signal line.

20. A method for manufacturing an organic electrolumi-
nescence display device comprising a plurality of imaging
transistors disposed in an image area and a plurality of
controlling transistors disposed in a non-image area sur-
rounding the image area, the method comprising:
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forming a first semiconductor layer, a second semicon-
ductor layer, a third semiconductor layer, and a fourth
semiconductor layer using a first pattern mask;

first ion-doping both ends of at least one of the first,
second, third, and fourth semiconductor layers using a
first ion and a second pattern mask after forming a first
insulator on the first, second, third, and fourth semi-
conductor layers;

forming, on the first insulator, a gate electrode corre-
sponding to each of the first, second, third, and forth
semiconductor layers, and a first electrode layer in an
area where a light emitting layer is to be disposed,
using a third pattern mask;

second ion doping both ends of at least one of the first,
second, third, and fourth semiconductor layers using a
fourth pattern mask;

forming a second insulator on the first insulator and the
first electrode layer;

forming contact holes in the second insulator that extend
to the ion-doped areas using a fifth pattern mask, and
removing a portion of the second insulator disposed on
the first electrode layer;

forming a source electrode and a drain electrode extend-
ing through the contact holes on the second insulator
using a sixth pattern mask such that either a source
electrode or a drain electrode is coupled to the first
electrode layer; and

patterning a pixel defining area using a seventh pattern
mask after forming a planarizing layer on the source
electrode and the drain electrode.
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