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(7) ABSTRACT

An organic light emitting diode display device includes a
switch TFT and a drive TFT formed on a substrate; an over-
coat layer formed on the TFTs; a drain contact hole exposing
portions of a drain electrode of the drive TFT by removing
portions of the overcoat layer; a first electrode contacting to
the drain electrode of the drive TFT; a bank pattern exposing
an aperture area of a pixel; an organic layer formed on the first
electrode; and a second electrode formed on the organic layer,
wherein the bank pattern blocks regions where the drain
contact hole is formed.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND FABRICATING METHOD
THEREOF

[0001] This application claims the benefit of Korean Patent
Application Nos. 10-2008-0083305, filed on Aug. 26, 2008,
and 10-2008-0093424, filed on Sep. 23, 2008, which are
incorporated herein by reference for all purposes as if fully set
forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to the organic light
emitting diode display and the fabricating method thereof.
[0004] 2. Discussion of the Related Art

[0005] Recently, various flat panel display devices are
actively and widely spread to the display applications for
overcoming the heavy weight and large volume of the cathode
ray tube. For these flat panel display devices, there are liquid
crystal display (or “LCD”) device, field emission display (or
“FED”) device, plasma display panel (or “PDP”), electrolu-
minescence device and so on.

[0006] The electroluminescence devices are classified into
the inorganic light emitting diode display and the organic
light emitting diode display, according to the material of the
light emitting layer. As adapting the self-light-emitting mate-
rial, the electroluminescence device has various merits such
as fast response speed, excellent light emitting efficiency,
high brightness and wide view angle.

[0007] The active matrix type organic light emitting diode
display (or “AMOLED”) represents images by controlling
the electric current flowing to the organic light emitting diode
(or “OLED”) using thin film transistor. The organic light
emitting diode display is classified into the top emission type
and the bottom emission type according to the structure of the
OLED including the anode electrode, the cathode electrode
and the organic layer. The bottom emission type irradiates the
visible light generated from the organic layer to the lower part
of the substrate having TFT. In the interim, the top emission
type irradiates the visible light to the upper part of the sub-
strate having TFT.

[0008] FIG. 1 illustrates a cross-sectional structure of a
pixel in the top emission type organic light emitting diode
display device. FIG. 2 is a plan view illustrating the switch
TFT of the FIG. 1.

[0009] Referring to FIG. 1, the OLED according to the
related art comprises the data line and the gate line formed on
substrate 10, switch TFT (SWTFT), drive TFT (DRTFT),
storage capacitor, overcoat 18, buffer layer 19, cathode elec-
trode 20, bank pattern 21, organic layer 22, and anode elec-
trode 23.

[0010] On thesubstrate 10, the gate metal pattern is formed,
including gate line, switch TFT (SWTFT) connecting to the
gateline, and the gate electrodes 114 and 116 of the drive TFT
(DRTFT). The gate insulating layer 12 is formed on the sub-
strate 10 having the gate metal pattern for covering the gate
metal pattern. The active layers 13a and 135 of the switch
TFT (SWTFT) and the drive TFT (DRTFT) is formed on the
gate insulating layer 12 by the semiconductor pattern. The
source/drain metal pattern including source electrodes 14a
and 145 and the drain electrodes 15a and 1556 of the switch
TFT (SWTFT) and the drive TFT (DRTFT) is formed on the
semiconductor pattern and the gate insulating layer 12. The
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passivation layer 16 is formed on the source/drain metal pat-
tern and the gate insulating layer 12. Some portion of the drain
electrode 15 of the switch TFT (SWTFT) is exposed through
the contact hole penetrating the passivation layer 16. In addi-
tion, some portion of the gate electrode 115 of the drive TFT
(DRTFT) is exposed through the contact hole penetrating the
passivation layer 16 and the gate insulating layer 12. On the
passivation layer 16, the contact electrode pattern 17 made of
atransparent conductive material is formed. The contact elec-
trode pattern 17 contacts to the drain electrode of the switch
TFT (SWTFT) through the contact hole penetrating the pas-
sivation layer 16, and to the gate electrode 115 of the drive
TFT (DRTFT) through the contact hole penetrating the pas-
sivation layer 16 and the gate insulating layer 12 so that the
switch TFT (SWTFT) and the drive TFT (DRTFT) are elec-
trically connected. The overcoat layer 18 including the
organic insulating material such as polyimide or photoacrylic
is formed on the passivation layer 16 and the contact electrode
pattern 17. Some portion of the drain electrode 156 of the
drive TFT (DRTFT) s exposed through the drain contact hole
(DH) penetrating the overcoat layer 18. On the overcoat layer
18, the buffer layer 19 made of silicon nitride (SiNx) is
formed. On the some portion of the buffer layer 19 and the
exposed drain electrode 155 of the drive TFT (DRTFT), the
cathode electrode 20 made of aluminum (Al) is formed. The
bank pattern 21 including inorganic material such as silicon
nitride (SiNx) is formed on some portion of the cathode
electrode 20 and the buffer layer 19 to design the aperture area
(EA) of pixel. On the bank pattern 21 and the cathode elec-
trode 20, the organic layer 22 and the anode electrode 23
including ITO (indium tin oxide) are formed sequentially.
The anode electrode 23 is supplied with a high voltage.

[0011] Inthe OLED as shown in FIG. 1, the drain contact
hole (DH) penetrating the overcoat layer 18 having uniform
thickness is formed within the aperture area (EA). Therefore,
the thickness of the organic layer 22 within the aperture area
(EA) has not uniform thickness because the area (A) of drain
contact hole (DH) has thinner organic layer 22 than other
areas due to the step shape of the drain contact hole (DH).
Generally, the brightness of the pixel is reversely proportional
to the thickness of the organic layer per unit area. Therefore,
the brightness of one pixel can be varied according to the
position. That is, the brightness at the area (A) of the drain
contact hole (DH) is higher than other areas. Like this, if the
brightness of some area (A) in one pixel is high, the organic
layer of the area (A) can easily be degraded due to the stress
focused thereon. If some area portion (A) of the organic layer
in one aperture area (EA) is degraded, this portion is acknowl-
edged as an error point of brightness. Due to this fault of
organic layer around the drain contact hole (DH), the OLED
according to the related art has inferior image quality and
short life time of the display panel.

[0012] When the TFTs are formed with the n type semicon-
ductor layer in the OLED shown in FIG. 1, the semiconductor
layer of the TFT includes the silicon layer and the n+ ion-
dopped layer on the silicon layer. The n+ ion-dopped layer
plays role of ohmic contact between the silicon layer and the
metal layer thereon. The n+ ion-dopped layer should be
removed on the channel layer using the dry etching method.
At designing the TFT, if the semiconductor layer 134 is mis-
aligned with the gate electrode 11a with amount “B” based on
the edges of the channel as shown in FIG. 2, then the semi-
conductor layer 13a has the step difference at the misaligned
portion (B) as shown in FIG. 1. Inthis case, the n+ ion-dopped
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layer of the semiconductor layer 13a at this stepped portion
cannot be easily removed unlike other plane portions. If the
n+ion-dopped layer is not properly removed at the channel of
TFT, an unwanted leakage current may be occurred at the off
level of TFT.

[0013] FIG. 3 is the graph illustrating the TFT leakage
current amount at the Off-level due to the residual n+ ion-
dopped layer at the channel portion. As shown in FIG. 3, the
maximum TFT leakage current amount at the Off-level due to
the residual n+ ion-dopped layer at the channel portion
according to a plurality experiment result is about 1x10~° A.
It is very large electric current. Like this, when the TFT
leakage current amount is so high, the voltage keeping per-
formance of the storage capacitor may be lowered. It causes
the defects on display quality such as flicker or lowered
contrast ratio due to degraded black gray-scale characteris-
tics.

SUMMARY OF THE INVENTION

[0014] One purpose of the present disclosure is for provid-
ing the organic light emitting diode display device and the
fabricating method of the OLED enhancing the life time of
the OLED panel by forming a drain contact hole so that the
drain contact hole cannot be formed in an aperture area.
[0015] Another purpose of the present disclosure is for
providing the organic light emitting diode display device and
the fabricating method of the OLED improving the display
quality by reducing the leakage current where the channel of
the TFT is formed.

[0016] To accomplish the above purposes, An organic light
emitting diode display device includes a switch TFT and a
drive TFT formed on a substrate; an overcoat layer formed on
the TFTs; a drain contact hole exposing portions of a drain
electrode of the drive TFT by removing portions of the over-
coat layer; a first electrode contacting to the drain electrode of
the drive TFT; a bank pattern exposing an aperture area of a
pixel; an organic layer formed on the first electrode; and a
second electrode formed on the organic layer, wherein the
bank pattern blocks regions where the drain contact hole is
formed.

[0017] The switch TFT comprises: a gate electrode con-
necting to a gate line; and a first active pattern for forming a
first channel between a source electrode and a drain electrode;
wherein an edge of the first active pattern is located inner side
from an edge of the gate electrode of the switch TFT.

[0018] The first channel includes at least selected one of a
U-shape, an L-shape, and an I-shape.

[0019] Thedrive TFT comprises: a gate electrode connect-
ing to a drain electrode of the switch TFT; and a second active
pattern for forming a second channel between a source elec-
trode and a drain electrode; wherein an edge of the second
active pattern is located inner side from an outermost edge of
the gate electrode of the drive TFT.

[0020] The second channel includes an “O”-shape.

[0021] Thebank pattern includes at least selected one of an
inorganic material and an organic material.

[0022] The bank pattern includes selected one of a silicon
oxide, a silicon nitride, a photoacryl, and a polyimide.
[0023] The first electrode includes an opaque cathode elec-
trode, and the second electrode includes a transparent anode
electrode.

[0024] The first electrode includes an anode electrode hav-
ing a reflection electrode, and the second electrode includes a
transparent cathode electrode.
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[0025] The first electrode includes selected one of a triple-
layer structure having two transparent metals and a reflection
metal therebetween, and a double-layer structure having a
transparent metal and a reflection metal.

[0026] The fabricating method of the organic light emitting
diode display device according to the preferred embodiments
of the present disclosure comprises: forming a switch TFT
and a drive TFT on a substrate; forming an overcoat layer on
the TFTs; forming a drain contact hole exposing some pot-
tions of a drain electrode of the drive TFT by removing some
portions of the overcoat layer; patterning a first electrode for
connecting to the drain electrode of the drive TFT; patterning
abank pattern exposing an aperture area of a pixel; forming an
organic layer on the first electrode; forming a second elec-
trode on the organic layer, and wherein the bank pattern
blocks regions where the drain contact hole is formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] 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 invention.
[0028]
[0029] FIG.1isthe drawing illustrating the cross-section of
a pixel in the organic light emitting diode display device
according to the related art.

In the drawings:

[0030] FIG. 2 is a plane view illustrating the switch TFT of
the FIG. 1.
[0031] FIG. 3isagraphillustrating the TFT leakage current

amount at the Off-level due to the residual n+ ion-dopped
layer where the channel is formed.

[0032] FIG. 4isadiagram illustrating the plane structure of
a pixel in the OLED display device according to the first
embodiment of the present disclosure.

[0033] FIG. 5 is a diagram illustrating the cross-sectional
structure cutting along I-I' line and I1-IT' line in the FIG. 4.
[0034] FIG. 6isa diagram illustrating the equivalent circuit
diagram of a pixel in the OLED display device shown in the
FIGS. 4 and 5.

[0035] FIGS. 7a, 8a, 94, 10a, 11a, 124, 134, 14a and 154
are the plane views illustrating the fabricating steps of OLED
display device shown in FIGS. 4 to 6.

[0036] FIGS.7b, 85,95, 105, 115, 126, 13b, 145, 156 and
16 are the cross-sectional views illustrating the fabricating
steps of OLED display device shown in FIGS. 4 to 6.

[0037] FIG. 17 is a graph illustrating the TFT leakage cur-
rent amount at the Off-level according to the present disclo-
sure.

[0038] FIG. 18ais a plane view illustrating the switch TFT
having I shaped channel.

[0039] FIG. 185 is a cross-sectional view cutting along
II-IIT line in the FIG. 18a.

[0040] FIG. 19ais a plane view illustrating the switch TFT
having L shaped chanrel.

[0041] FIG. 195 is a cross-sectional view cutting along
IV-IV' line in the FIG. 19a.

[0042] FIG. 20 is a diagram illustrating the cross-sectional
structure of a pixel in the OLED display device according to
the second embodiment of the present disclosure.
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[0043] FIG. 21 is a diagram illustrating the equivalent cir-
cuit of a pixel of the OLED display device shown in the FIG.
20.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0044] Referring to FIGS. 4 and 21, preferred embodiments
of the present disclosure will be described in detail.

[0045] FIGS. 4 to 1954 illustrate the inverted OLED struc-
ture in which the upper electrode is the anode electrode and
the lower electrode is the cathode electrode.

[0046] FIG. 4 illustrates the plane structure of a pixel in the
OLED display device according to the first embodiment of
the present disclosure. FIG. 5 illustrates the cross-sectional
structures cutting alone I-I' line and II-IT' line in FIG. 4. And,
FIG. 6 illustrates the equivalent circuit diagram of a pixel in
the OLED display device shown in FIG. 5. In FIGS. 4 and 5,
the gate pad, the data pad, VDD supply pad and VSS supply
pad are not shown, in convenience.

[0047] Referring to FIGS. 4 to 6, the OLED display device
according to the first embodiment of the present disclosure
comptises the gate line (GL), the data line (DL), VSS supply
line 1117, switch TFT (SWTFT), drive TFT (DRTFT), stor-
age capacitor (Cst), overcoat layer 118, buffer layer 119, bank
pattern 121, and organic light emitting diode (or “OLED”)
formed on a substrate 110. The OLED includes the cathode
electrode 120, the organic layer 122, and the anode electrode
123.

[0048] The gate line (GL) is connected to the gate driver
through the gate pad so that the scan pulse (Scan) is supplied
from the gate driver to one electrode of the switch TFT
(SWTFT). The data line (DL) is connected to the data driver
through the data pad so that the data is supplied from the data
driver to the switch TFT (SWTFT). The VSS supply line 1115
is connected to the VSS supply pad so that the low level
voltage (VSS) is supplied from the VSS power source to one
electrode of the drive TFT (DRTFT).

[0049] The source electrode 114a of the switch TFT
(SWTFT) is connected to the data line (DL), and the drain
electrode 115a of the switch TFT (SWTFT) is connected to
the gate electrode 111¢ of the drive TFT (DRTFT) through the
first contact electrode pattern 117. The gate electrode 111a of
the switch TFT (SWTFT) is connected to the gate line (GL)
supplied with the scan pulse (Scan) sequentially. The switch
TFT (SWTFT) turns on in response to the scan pulse (Scan)
from the gate line (GL) so that the it can supply the data from
the data line (DL) to the gate electrode 111c¢ of the drive TFT
(DRTFT). The switch TFT (SWTFT) may be equipped with
the N-type metal-oxide semiconductor field effect transistor
(or “MOSFET”). The edge of the active pattern in the switch
TFT (SWTFT) is located inside of the edge of gate metal
pattern including gate electrode 111a so that the leakage
current at the channel portion can be reduced.

[0050] The source electrode 1145 of the drive TFT
(DRTFT) is connected to the VSS supply line 1115 through
the second contact electrode pattern 117', and the drain elec-
trode 1155 of the drive TFT (DRTFT) is connected to the
cathode electrode 120. One edge of the gate electrode 111¢ of
the drive TFT (DRTFT) contacts to the drain electrode 115a
of the switch TFT (SWTFT). The drive TFT (DRTFT) con-
trols the electric current amount flowing through the OLED
based on the data supplied to the gate electrode 111¢ of itself.
The drive TFT (DRTFT) may be equipped with the N-type
MOSFET. The edge of the active pattern in the drive TFT
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(DRTFT) is located inside of the edge of the gate metal
pattern including gate electrode 111c¢ so that the leakage
current at the channel portion can be reduced.

[0051] The storage capacitor (Cst) comprises the VSS sup-
ply line 1115 as the one electrode, the drain electrode 115a of
the switch TFT (SWTFT) as the other electrode, and the gate
insulating layer 112 as the dielectric layer between the two
electrodes. The storage capacitor (Cst) keeps the electric volt-
age difference between the gate electrode 111c and the source
electrode 1144 of the drive TFT (DRTFT) constantly within
one frame.

[0052] The overcoat layer 118 is formed on the TFTs
(SWTFT and DRTFT) with an organic material such as poly-
imide or photoacryl to reduce the step difference caused by
the TFTs (SWTFT and DRTFT). Some portion of the drain
electrode 1155 in the drive TFT (DRTFT) is exposed through
the drain contact hole (DH) penetrating the overcoat 118. The
cathode electrode 120 playing role of lower electrode of
OLED is connected to the exposed drain electrode 115b of the
drive TFT (DRTFT). Between the overcoat layer 118 and the
cathode electrode 120, there is the buffer layer 119 to block
the out-gasing from the organic overcoat layer 118.

[0053] Thebank pattern 121 is disposed on the buffer layer
119 and some portions of the cathode electrode 120 to define
the aperture area (EA) and the non-aperture area (SA) of the
pixel. The bank pattern 121 exposes the aperture area (EA)
and covers the non-aperture area (SA). Especially, in the
upper side of the pixel, the bank pattern 121 is formed wider
than that of related art to cover the stepped area (A) caused by
the drain contact hole (DH). Therefore, the stepped area (A)
due to the drain contact hole (DH) is excluded from the
aperture area (EA) so that the degraded quality of display due
to the defected organic layer 22 at the stepped area (A) is not
occurred.

[0054] The organic layer 122 includes hole injection layer
(or “HIL”), hole transport layer (or “HTL”), emission layer
(or “EML”), electron transport layer (or “ETL”) and electron
injection layer (or “EIL”), and is formed on the bank pattern
121 and the cathode electrode 120. On the organic layer 122,
the anode electrode 123 made of the indium tin oxide (or
“ITO™) s disposed. To the anode electrode 123 playing role of
upper electrode of the OLED, the high level voltage (VDD) is
supplied from the VDD supply pad. When the driving voltage
is supplied to the anode electrode 123 and the cathode elec-
trode 120, the hole passing through the hole transport layer
(HTL) and the electron passing through the electron transport
layer (ETL) move to the emission layer (EML) to form the
excitator. As a result, the emitting layer (EML) irradiates the
visible light.

[0055] The OLED display device is fabricated through a
plurality of processing step shown in the FIGS. 7a to 16.
[0056] FIGS. 7a, 8a, 9a, 10a, 11a, 12a, 134, 14a and 15a
are the plane views illustrating the steps of fabricating method
ofthe OLED shown in the FIGS. 4 to 6. FIGS. 75, 85,95, 105,
115, 125, 135, 14b, 155 and 16 are the cross-sectional views
illustrating the steps of fabricating method of the OLED
shown in the FIGS. 4 to 6.

[0057] Referring to FIGS. 7a and 75, on a substrate 110
including transparent glass or plastic material, a gate metal
layer including any one of aluminum, aluminum neodium and
molibdenium, stacked layer of two or more of them, or alloy
metal having two or more of them is deposited by the sput-
tering process. The gate metal layer is patterned by the photo-
lithograph process and the wet etching process. As a result, on
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the substrate 110, the gate metal pattern including the gate
electrodes 111aand 111¢ ofthe switch TFT (SWTFT) and the
drive TFT (DRTFT), the gate line (GL) connected to the gate
electrode 111a, and the VSS supply line 1115 is formed.

[0058] Referring to FIGS. 8a and 85, on the substrate 110
having the gate metal pattern, the inorganic insulating mate-
rial such as silicon oxide (SiOx) or silicon nitride (SiNx) and
the semiconductor material such as amorphous silicon or poly
silicon including n+ ion-dopped layer are sequentially depos-
ited by the chemical vapor deposition (or “CVD”) process.
After that, using the photo-lithograph process and the dry
etching process, the n+ ion-dopped layer on the U-shaped
channel region of the switch TFT (SWTFT) and the “O”-
shaped channel region of the drive TFT (DRTFT) are
removed. Then, using the remained semiconductor layer as a
mask, the dry etching process is performed to remove the
exposed inorganic material. As a result, the gate insulating
layer 112 covering the gate metal pattern 111a, 1115, 111¢
and GL, the first active pattern 113a on the gate insulating
layer 112, and the second active pattern 135 are formed on the
substrate 110. Here, the first active pattern 113a is located
inner side from the edge of the gate electrode 111a of the
switch TFT (SWTFT) so that there is no step difference at the
U-shaped channel region. Therefore, the n+ ion-dopped layer
corresponding to the channel regionis completely removed in
the dry etching process. The second active pattern 1135 is
located inner side from the outermost edge of the gate elec-
trode 11c in the drive TFT (DRTFT) so that there is no step
difference at the “O”-shaped channel region. Therefore, the
n+ ion-dopped layer corresponding to the channel region is
completely removed in the dry etching process. As a result,
the maximum leakage current of the Off-level of the TFT is
about 5x10-12 A as shown in FIG. 17. The horizontal axis, in
the FIG. 17, represents the voltage supplied to the gate elec-
trode (V(3) and the vertical axis represents the leakage current
amount (ID). As shown in the graph, the leakage current
amount is much less than 1x10-9 A which is the leakage
current amount caused by the residual n+ ion-dopped layer in
the related channel region. When the leakage current amount
at Off-level of the switch TFT (SWTFT) is reduced, the
voltage keeping performance of the storage capacitor is
enhanced so that the defected display quality problem is not
occurred. Furthermore, when the leakage current amount at
the Off-level of the drive TFT (DRTFT) is reduced, the char-
acteristics of the black gray-scale is improved so that the
contrast ratio will be enhanced.

[0059] Theswitch TFT (SWTFT) may have I-shaped chan-
nel as shown in FIGS. 184 and 185 or L-shaped channel as
shown in FIGS. 19q and 195. In the FIGS. 184 and 185; the
active pattern (ACT) is located inner side from the edge of the
gate electrode (G) comprising of the switch TFT (SWTEFT) so
that there is no step difference at the I-shaped channel region.
Therefore, the n+ ion-dopped layer corresponding to the
channel region can be completely removed. Furthermore, in
the FIGS. 19a and 194, the active pattern (ACT) is located
inner side from the edge of the gate electrode (G) comprising
of the switch TFT (SWTFT) so that there is no step difference
at the L-shaped channel region. Therefore, the n+ ion-dopped
layer corresponding to the channel region can be completely
removed.

[0060] Referring to FIGS. 9a and 9b, the data metal of
single or double layer including aluminum (Al), molibde-
nium (Mo), chromium (Cr), copper (Cu), Al-alloy, Mo-alloy,
and Cu-alloy is deposited on the overall surface of the sub-
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strate 110 having the active patterns 113a and 1135. After
that, the data metal is patterned by the photo-lithograph and
the wet etching processes. As a result, on the substrate 110,
the data metal pattern including the source electrode 114a and
the drain electrode 115a of the switch TFT (SWTFT), the
source electrode 114b and the drain electrode 1156 of the
drive TFT (DRTFT) is formed.

[0061] Referring to FIGS. 10a and 104, the inorganic mate-
rial such as silicon oxide (8iOx) or silicon nitride (SiNXx) is
deposited on the overall surface of the substrate 110 having
the data metal pattern by the CVD process. After that, the
inorganic, material is partially removed by the photo-litho-
graph and the dry etching processes. As a result, formed are
the first passi hole (PH1) exposing some portions of the drain
electrode 115a of the switch TFT (SWTFT), the second passi
hole (PH2) exposing some portions of the gate electrode 111¢
of the drive TFT (DRTFT), the third passi hole (PH3) expos-
ing some portions ofthe VSS supply line 1115, and the fourth
passi hoe (PH4) exposing some portions of the source elec-
trode 1144 of the drive TFT (DRTFT).

[0062] Referring to FIGS. 11a and 115, the transparent
conductive material such as ITO (indium thin oxide) or IZO
(indium zine oxide) is deposited on the overall surface of the
substrate 110 having the passivation layer 116. Using the
photo-lithograph and the dry etching processes, the transpar-
ent conductive material is partially removed. As a result,
formed is the first contact electrode pattern 117 electrically
connecting the drain electrode 115a of the switch TFT
(SWTFT) to the gate electrode 111¢ of the drive TFT
(DRTFT) and the second contact electrode pattern 117" elec-
trically connecting the VSS supply line 1115 to the source
electrode 1144 of the drive TFT (DRTFT).

[0063] Referring to FIGS. 12g and 125, an organic insulat-
ing material such as polyimide or photoacryl is deposited on
the overall surface of the substrate 110 having the contact
electrode patterns 117 and 117" by the CVD process. After
that, using the photo-lithograph and the dry etching pro-
cesses, the organic insulating layer is partially removed. As a
result, the overcoat layer 118 having the drain contact hole
(DH) exposing some portions of the passivation layer 116
formed on the drain electrode 1156 of the drive TFT (DRTFT)
and the drain electrode 1156 of the switch TFT (SWTFT) is
formed.

[0064] Referring to FIGS. 134 and 135, an inorganic insu-
lating material such as silicon oxide (S10x) or silicon nitride
(SiNx) is deposited on the overall surface of the substrate 110
having the overcoat layer 118 by CVD process. After that,
using the photo-lithograph and the dry etching processes, the
inorganic insulating material is partially removed. As a result,
the buffer layer 119 is patterned to be formed on the overcoat
layer 118 and exposes some portions of the drain electrode
1155 through the drain contact hole (DH).

[0065] Referring to FIGS. 14a and 145, an opaque metal
having high reflection ratio such as aluminum (Al), Al-alloy,
silver (Ag), Ag-alloy, molibdenium (Mo), chromium (Cr), or
copper (Cu) is deposited on the overall surface having the
buffer layer 119 by sputtering process. After that, using the
photo-lithograph and the etching processes, the opaque metal
is patterned to form cathode electrode 120. The opaque cath-
ode electrode 120 is connected to the drain electrode 1155 of
the drive TFT (DRTFT) through the drain contact hole (DH).
[0066] Referring to FIGS. 15a and 155, an inorganic insu-
lating material such as silicon oxide (Si0x) or silicon nitride
(SiNx) is deposited on the overall surface of the substrate 110
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having the opaque cathode electrode 120 by the CVD pro-
cess. After that, using the photo-lithograph and etching pro-
cesses, the inorganic insulating material is patterned to form
the bank pattern 121 defining the aperture area (EA) and the
non-aperture area (SA) in the pixel. The bank pattern 121 is
formed to cover the non-aperture area (SA) and exposes the
aperture area (EA). Especially, the bank pattern 121 at the
upper side of the pixel is wider than that of the related art so
that it can cover to the stepped region (A) due to the drain
contact hole (DH). Therefore, the stepped region (A) due to
the drain contacthole (DH) is excluded from the aperture area
(EA). As aresult, the defects on the display quality due to the
degraded organic layer 122 at the stepped region (A) are not
occurred. In the interim, the bank pattern 122 may include an
organic insulating material such as photoacryl or polyimide.

[0067] Referring to FIG. 16, sequentially depositing an
electron injection layer material, an electron transport layer
material, an emission layer material, an hole transport layer
material, and an hole injection layer material on the overall
surface of the substrate 110 having the bank pattern 121 with
the thermal evaporation process, the organic layer 122 is
formed. After that, using the sputtering process, an oxidation
material such as IZO, ITO or tungsten oxide (Wax) is depos-
ited on the overall surface of the substrate 110 having the
organic layer 122 to form the anode electrode 123.

[0068] FIGS. 20 and 21 illustrate the normal OLED type in
which a transparent cathode electrode is used for the upper
electrode and a reflection electrode and a transparent anode
electrode are used for the lower electrode.

[0069] FIG. 20 illustrates a cross-sectional structure of a
pixel in the OLED display device according to the second
embodiment of the present disclosure. FIG. 21 illustrates the
equivalent circuit diagram of a pixel in the OLED display
device shown in FIG. 20.

[0070] Referring to FIGS. 20 and 21, the OLED display
device according to the second embodiment of the present
disclosure comprises the gate line (GL), data line (DL), VDD
supply line 2115, switch TFT (SWTFT), drive TFT (DRTFT),
storage capacitor (Cst), overcoat layer 118, buffer layer 118,
bank pattern 121, and OLED on the substrate 110. The OLED
includes the reflection electrode 220, anode electrode 21,
organic layer 222, and transparent cathode electrode 223.

[0071] The OLED display device according to the second
embodiment of the present disclosure is substantially same as
the OLED display device according to the first embodiment
except that the TFTs (SWTFT and DRTFT) is the P-type
MOSFET, the one electrode of the storage capacitor (Cst) is
the VDD supply line 211, the anode electrode 221 having the
reflection electrode 220 is connected to the drain electrode
1155 of the drive TFT (DRTFT) exposed through the drain
contact hole (DH), and the OLED has stacked structure.
Therefore, the explanation for the same portions is not men-
tioned.

[0072] The storage capacitor (Cst) is configured with the
VDD supply line 2115 as the one electrode, the drain elec-
trode 115a ofthe switch TFT (SWTFT) as the other electrode,
and the gate insulating layer 112 as the dielectric layer.
[0073] The anode electrode 221 having the reflection elec-
trode 220 acting as the lower electrode of the OLED includes
the oxidation material such as ITO or IZO, aluminum (Al),
and silver-aluminum-neodium (Ag—AINd), and is con-
nected to the drain electrode 1155 of the drive TFT (DRTFT)
exposed through the drain contact hole (DH). For example,
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the anode electrode 221 having the reflection electrode 220
may have triple-layer structure of ITO/Ag/[TO or double-
layer structure of Ag/TTO.

[0074] The organic layer 222 is formed by depositing the
hole injection layer material, hole transport layer material,
emission layer material, electron transport layer material, and
electron injection layer material sequentially on the overall
surface of the substrate. On the organic layer 222, the trans-
parent electrode 223 acting the upper electrode of the OLED
is formed in single layer or multi layer structure. The low level
voltage (VSS) is supplied to the cathode electrode 223 from
the VSS supply pad. When the driving voltage is supplied to
the anode electrode 221 and the cathode electrode 23, the hole
passing through the hole transport layer and the electron
passing through the electron transport layer move to the emis-
sion layer to form the excitator. As a result, the emitting layer
irradiates the visible light.

[0075] Inthe OLED display device according to the second
embodiment of the present disclosure, the bank pattern 121 at
the upper side of the pixel is wider than that of the related art
so that it can cover to the stepped region (A) due to the drain
contact hole (DH). Therefore, the stepped region (A) due to
the drain contact hole (DH) is excluded from the aperture area
(EA). As aresult, the defects on the display quality due to the
degraded organic layer 122 at the stepped region (A) are not
occurred.

[0076] While the embodiment of the present invention has
been described in detail with reference to the drawings, it will
be understood by those skilled in the art that the invention can
be implemented in other specific forms without changing the
technical spirit or essential features of the invention. The
scope of the invention is defined by the appended claims
rather than the detailed description of the invention. All
changes or modifications or their equivalents made within the
meanings and scope of the claims should be construed as
falling within the scope of the invention.

What is claimed is:

1. An organic light emitting diode display device compris-
ing:

a switch TFT and a drive TFT formed on a substrate;

an overcoat layer formed on the TFTs;

a drain contact hole exposing portions of a drain electrode
of the drive TFT by removing portions of the overcoat
layer;

a first electrode contacting to the drain electrode of the
drive TFT;

a bank pattern exposing an aperture area of a pixel,

an organic layer formed on the first electrode; and

asecond electrode formed on the organic layer, wherein the
bank pattern blocks regions where the drain contact hole
is formed.

2. The device of the claim 1, wherein the switch TFT

comprises:

a gate electrode connecting to a gate line; and

a first active pattern for forming a first channel between a
source electrode and a drain electrode,

wherein an edge of the first active pattern is located inner
side from an edge of the gate electrode of the switch
TFT.

3. The device of the claim 2, wherein the first channel
includes at least selected one of an U-shape, an L-shape, and
an I-shape.

4. The device of the claim 1, wherein the drive TFT com-
prises:
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a gate electrode connecting to a drain electrode of the

switch TFT; and

a second active pattern for forming a second channel

between a source electrode and a drain electrode,
wherein an edge of the second active pattern is located
inner side from an outermost edge of the gate electrode
of the drive TFT.

5. The device of the claim 4, wherein the second channel
includes an “O”-shape.

6. The device of the claim 1, wherein the bank pattern
includes at least selected one of an inorganic material and an
organic material.

7. The device of the claim 6, wherein the bank pattern
includes selected one of a silicon oxide, a silicon nitride, a
photoacryl, and a polyimide.

8. The device of the claim 1, wherein the first electrode
includes an opaque cathode electrode, and the second elec-
trode includes a transparent anode electrode.

9. The device of the claim 1, wherein the first electrode
includes an anode electrode having a reflection electrode, and
the second electrode includes a transparent cathode electrode.

10. The device of the claim 9, wherein the first electrode
includes selected one of a triple-layer structure having two
transparent metals and a reflection metal therebetween, and a
double-layer structure having a transparent metal and a
reflection metal.

11. A method for fabricating an organic light emitting
diode display device comprising;

forming a switch TFT and a drive TFT on a substrate;

forming an overcoat layer on the TFTs;

forming a drain contact hole exposing portions of a drain

electrode of the drive TFT by removing portions of the
overcoat layer;

patterning a first electrode for connecting to the drain elec-

trode of the drive TFT;

patterning a bank pattern exposing an aperture area of a

pixel;

forming an organic layer on the first electrode; and

forming a second electrode on the organic layer, wherein

the bank pattern blocks regions where the drain contact
hole is formed.
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12. The method of the claim 11, wherein the switch TFT
comptises:

a gate electrode connecting to a gate line; and

a first active pattern for forming a first channel between a

source electrode and a drain electrode, wherein an edge
of the first active pattern is located inner side from an
edge of the gate electrode of the switch TFT.

13. The method of the claim 12, wherein the first channel
includes at least selected one of an U-shape, an L-shape, and
an I-shape.

14. The method of the claim 11, wherein the drive TFT
comprises:

a gate electrode connecting to a drain electrode of the

switch TFT; and

a second active pattern for forming a second channel

between a source electrode and a drain electrode,
wherein an edge of the second active pattern is located
inner side from an outermost edge of the gate electrode
of the drive TFT.

15. The method of the claim 14, wherein the second chan-
nel includes an “O”-shape.

16. The method of the claim 11, wherein the bank pattern
includes at least selected one of an inorganic material and an
organic material.

17. The method of the claim 16, wherein the bank pattern
includes selected one of a silicon oxide, a silicon nitride, a
photoacryl, and a polyimide.

18. The method of the claim 11, wherein the first electrode
includes an opaque cathode electrode, and the second elec-
trode includes a transparent anode electrode.

19. The method of the claim 11, wherein the first electrode
includes an anode electrode having a reflection electrode, and
the second electrode includes a transparent cathode electrode.

20. The method of the claim 19, wherein the first electrode
includes selected one of a triple-layer structure having two
transparent metals and a reflection metal therebetween, and a
double-layer structure having a transparent metal and a
reflection metal.
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